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September 12, 2017 

VIA HAND DELIVERY 

President London Breed 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 
I Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
San Francisco, CA 94102 

RE: Appeal of CEQA Mitigated Negative Declaration ("MND") 
Planning Case No. 2013.1383ENV 

CHARLES R. OLSON 
Direct Dial: (4 15) 955-5020 
E-mail : colson@lubinolson.com 

Building Permit Application Nos. 2013.12.16.43 18 and 2013.12.16.4322 
3516-3526 Folsom Street ("Project Site") 

Dear President Breed and Honorable Members of the Board of Supervisors: 

This letter supplements our prior letter to the Board of Supervisors dated September 1, 
2017, on behalf of the Project Sponsors for 3516 and 3526 Folsom Street in order to address the 
last-minute supplemental letter filed by the Appellants on September 11 , 2017. 

Once again, Appellants seek to delay the Project by presenting yet more "expert" opinions 
challenging the adequacy of the City's CEQA review after the Planning Commission's unanimous 
adoption of a Mitigated Negative Declaration (the "MND") on June 15, 2017. As these "expert" 
opinions attempt to poke holes in the analysis contained in the March 24, 201 7 Vibration 
Evaluation by Illingworth & Rodkin, Inc., and the MND that was published on April 19, 201 7, 
there can be no doubt as to the motives of the Appellants in filing their letter less than 24 hours 
prior to the Board's hearing of their appeal. The Vibration Evaluation has been in the public record 
for the past five and a half months, and the MND for the past four and half months. However, 
these "expert" opinions by Mr. Ridings and Mr. Viani still present no substantial evidence to 
support a fair argument that the Project may have a significant effect on the environment. 
Mitigation Measure M-N0-3: Vibration Management Plan fully complies with CEQA 
requirements and will ensure that construction of the Project would not have a significant effect on 
the PG&E pipeline. 

First, Mr. Ridings and Mr. Viani err by misstating factual information about the Vibration 
Evaluation by attempting to cast doubt on references to Caltrans criteria and making purely 



speculative comments on the use of inappropriate constrnction equipment. In fact, the vibration 
values cited in the Vibration Evaluation are for continuous construction equipment operation, not 
blasting. Furthermore, the Vibration Evaluation was accurately based on the equipment that the 
General Contractor and its subcontractors intend to use during the construction of the Project. 
Second, in response to Opinion 2 of Mr. Ridings and Mr. Viani's letter regarding compaction of 
the street above the PG&E pipeline, using a vibration compactor is out of the question because 
there are other construction methods and other uses of materials that do not require compactior, 
which is why it was not included in the Project Sponsors' proposed list of constrnction equipment. 
PG&E typically uses a method called "plate wacker," which would achieve 95% compaction as 
required by the Project. There are also other methods, like hydraulic water jet compaction or other 
use of materials that do not require compaction, like pouring a slurry or other similar materials. 
Third, Opinion 4 of Mr. Ridings and Mr. Viani's letter is purely speculative in its discussion on the 
depth of cover, and will not be ascertained until the Project Sponsor undergoes potholing in the 
street. Fourth, Mr. Ridings and Mr. Viani ignore the analysis presented in the MND and the fact 
that Mitigation Measure M-N0-3 adequately addresses vibration effects by providing continuous 
monitoring of vibration levels. Any demolition or construction work that is done within 10 feet of 
the PG&E pipeline must be done with on-site PG&E supervision. If vibration levels on the PG&E 
pipeline exceed 2 ips, then all constrnction must stop. The construction methods and the Project 
will still be reviewed and approved by PG&E engineers, and will be subject to its regulations 
concerning work in proximity to a pipeline. In addition, the Planning Department and the 
Department of Building Inspection are responsible for the enforcement of Mitigation Measure M
N0 -3. Appellants still fail to present any substantial evidence that calls into question the oversight 
that two public agencies, completely independent from the Project Sponsors, will provide to the 
Project. 

The opinions from Mr. Ridings and Mr. Viani do not provide substantial evidence 
requiring the preparation of an environmental impact report. The Project Sponsors once again 
respectfully request that the Board reject this appeal and uphold the Planning Department's 
adoption of the MND. 

cc: Fabien Lannoye and Anna Limkin 
James Fogarty and Patricia Fogarty 

~~~ 
Charles R. Olson 

Joy Navarrete, Planning Department, Environmental Planner 
Justin Horner, Planning Department, Environmental Planner 
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To: 

From: 

Subject: 

September 12, 2017 

Fabien Lannoye 
Bluorange Designs 
241 Amber Drive 
San Francisco, CA 94131 

Paul R. Donavan, Sc.D. 
Illingworth & Rodkin, Inc. 
I Willowbrook Court, Suite 120 
Petaluma, CA 94954 

Reply to Opinions of Engineering Design & Testing Corp. Regarding the 
Construction Vibration Evaluation for 3516 and 3526 Folsom Street 

I reviewed the opinions expressed by Mr. Ridings and Mr. Viani regarding my memo 
Construction Vibration Evaluation for 3516 and 3526 Folsom Street dated March 24, 2017. I 
have copied their specific opinions below and show my responses directly below in itaUcs. 

Opinion: 
The vibrations were from explosives, not continuously vibrating equipment. It is understood that 
explosives are not planned for this project. Continuous vibrations impart cyclical loads on the pipe. 
The Caltrans documents suggest that acceptable PPV values for continuous vibrations are half of 
acceptable values for surface blasting. 

Response: The vibration values reported in Table 2 of the March 24. 2017 Illingworth and Rodkin, 
Inc. (I&R) memo are for continuous operations for construction equipment, not blasting. The 
Ca/trans criteria cited are for continuous construction equipment operation. 

Opinion: 
In the Caltrans report referenced in the Vibration Evaluation where no damage was observed when 
blasting vibration levels were at certain levels, there is no description as to the type of damage that 
was not observed or how it was determined that there was no damage. Was the pipe dug up and 
examined to see whether the pipe had bent? Was the determination of no damage made because no 
leaks were observed? Steel pipe can be damaged, compromising its strength, without immediately 
detectable leakage. No correlation is shown between the types of damages that were not observed in 
the referenced reports on the one hand, and the type of damage to LI 09 that may expected with 
elevated vibration levels on the other hand. Because a comparison of what constitutes damage was 
not made, the Caltrans report data is not a valid reference. 



Response: The Ca/trans '·report" is actually a Vibration Guidance Manual which is a compilation 
of information from many sources shown on Page 76 in Table 22. The table includes a statement of 
.. effect" for various applications which give details such as .. radial cracks develop in concrete " and 
"shafts misaligned", etc. For the two cases that pertain to explosions near buried pipe, the 
observation is simply "'no damage". This taken mean that no damage occurred of any kind. 

Opinion: 
The operating conditions, commodity and pipe specifications were not listed in the Caltrans report. 
LI 09 at the Project location is a 26-inch diameter steel pipe with a maximum operating pressure 
(MAOP) of 150 psig and at MAOP is at a 19.8% of the pipe's specified minimum yield strength. A 
higher stressed pipe will become damaged at a lower value PPV than a lower stressed pipe. There 
was no mention of operating stress levels of the pipes in the Caltrans report. Because a correlation 
between the operating stress levels in the Caltrans report pipes and LI09 was not made, the Caltrans 
report data again is not a valid reference. 

Response: See above. Again the Ca/trans document is not a report but rather a State o.f California 
Guidance Document. PG&E stated that 150 psig is the maximum allowable operating pressure and 
that it would take a pressure of at least 750 psig to cause the steel pipe to deform. This implies that 
line I 09 is not a .. higher stressed" pipe. 

Opinion: 
The Spectra project involved surface explosions, different operating stress levels in the pipe than 
Ll09, and because the Spectra project involved the installation of new pipe, the physical condition of 
the pipe was known. Although PG&E may have inspection documents that show the physical 
condition of portions of LI 09 in the Project and adjoining area, this information was not used in the 
Vibration Evaluation. This section ofL109 was installed in 1981 and the slope of the hill is steep. 
The slope in the project area is reported to be 28%. The slope of the hill from the north end of the 
project to Bernal Heights Road visually appears to be even steeper. Slippage of the pipe, localized 
corrosion, or impact damage may have taken place since 1981 and increased the stress levels in the 
pipe. It cannot be assumed that what was acceptable to the pipe in the Spectra project is acceptable 
for L109. As with the Caltrans reports, a correlation was not made between stress levels in the pipe. 
Further, the Spectra project involved installation of new pipe in what appears to be a nearly 
horizontal street. The Vibration Evaluation did not take into consideration the physical condition 
ofL109 or bending stresses that may exist with the changes in grade. 

The Spectra analysis is inapplicable to the Project, and it is an inadequate basis for designing Project 
mitigation measures that will reduce Project impacts to a level of insignificance. 

Response: The West Roxbury project was for explosions, not construction vibration. This citation 
was used a point of reference and not intended to be a criteria for the Folsom Street project. The 
calculated velocities are based on established ground vibration values for various type of 
construction equipment and these are at or below the criterion for industrial buildings. From the 
PG&E testing routinely done on gas transmission lines, there appears to be no special concerns for 
LJ90. 

Opinion: 
Based on the above, the Vibration Evaluation is not complete nor is it representative of this project 
and is not appropriate to use as a basis for determining safe levels of vibration to LI09. 
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Since the Vibration Evaluation is not complete or representative, it cannot be used as a reference or 
comparison to validate PG&E's maximwn vibration level of 2 ips. PG&E did not provide a basis for 
their PPV value of 2 ips and it does not appear that they were they asked to provide one. As a result, 
there is no basis for any of the maximum vibration levels in the Vibration Evaluation and MND. 

Response: Construction Vibration Evaluation for 3516 and 3526 Folsom Street is complete and 
representative of the project based on the equipment listed by the applicant and the accepted 
vibration levels associated with them. There is no reference to PG&E maximum vibration Um it of 2 
in/s. A PPV value of 2 inls was cited based on that for industrial buildings. 

Opinion: 
For example, compaction of the street above L109. PG&E's March 30, 2017 letter to the San 
Francisco Planning Department states that the depth of cover over LI 09 could be as shallow as 24 
inches. Per the Grading Plan prepared by David Franco dated 9/21/16 indicates that roadway 
excavation is estimated to be 12-inches. Placement and compaction of subgrade and/or base rock will 
require the use of compaction equipment. For example, using the Vibration Evaluation value of 0.21 
ips at 25 feet for a vibratory compactor from the Illingsworth March 24, 2017 report titled 
"Construction Vibration Evaluation for 3516 and 3526 Folsom Street", with the compactor 3.3 feet 
away from the pipe, the PPV at the pipe is calculated to be 4.3 ips. With the compactor 1 foot above 
the pipe, the PPV is calculated to be 26.26 ips. This PPV level is significantly higher than the 2.0 ips 
that PG&E has said is acceptable. Although the basis for PG&E' s level has not been made known, it 
is reasonable to believe that significantly higher levels, such as 26.26 ips will damage LI 09, which 
may result in a catastrophic release of natural gas from L 109. 

Response: The use of a vibratory compactor is not planned for this project. As the street extension 
will be constructed from port/and cement concrete. 

Paul R, Donavan, Sc.D. 
Principal 
Illingworth & Rodkin, Inc. 
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A PROFESSIONAL CORPORATION 
2u!1SEP I I PH 4: 02 

235 Montgomery Street, Suite 400 
San Francisco, California 94104 
Telephone (415) 956-8100 
Facsimile (415) 288-9755 
www.zfplaw.com 

September 11, 2017 

H iyt= 
VIA HAND DELIVERY AND EMAIL 

RECEIVED AFTER THE ELEVEN-DAY 
DEADLINE, BY NOON, PURSUANT TO ADMIN. 

CODE, SECTION 31.16(bX5) 
President London Breed 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 

(Note: Pursuant eo Callfomla Government Code, Sedlon 
85009{b)(2). lnformallop received at, or prior to, the pmac 

hellltng Wiii be Included 88 part of the ofllclal tile.) 

1 Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
San Francisco, CA 94102 

Re: Appeal of CEQA Mitigated Negative Declaration 
Planning Case No. 2013.1383ENV 
Building Permit Application Nos. 2013.12.16.4318 and 2013.12.16.4322 
3516 and 3526 Folsom Street ("Project Site") 

Dear President. Breed nnd Honorable Members of the Board of Supervisor::; : 

Please find the following document enclosed: 

Exhibit 

r ..... 

,- . 
I • ~ 

0. Independent Evaluation of the San Francisco Planning Department Mitigated Negative 
Declaration, prepared by Engineering Design & Testing Corp. (Kenneth Ridings, P.E. 
and Steve Viani, P.E.), Sept. 11, 2017 

The reviewing engineers conclude: 

As a result of these deficiencies in the MND, a significant 
possibility of a catastrophic release of natur~ gas from L 109 
during construction of the Project still exists .... Based on our 
review and analysis, it is our expert opinion that there still 
exists a high risk that has not been mitigated based on our 
review of the MND. It is our opinion the failure to mitigate the 
risks are significant and a potential for damage and explosion 
of PG&E's gas transmission pipeline L109 still exists. (Repo1t., 
pp. 4, 10.) 

Without question, this report constitutes substantial evidence requiring the preparation of an 
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environmental impact report (EIR). A mitigated negative declaration cannot be adopted unless 
"there is !!Q substantial evidence in light of the whole record before the public agency that the 
project, as revised, may have a significant effect on the environment." (Pub. Resources Code, § 

21064.5 (emphasis added).) 

"If the administrative record before the agency contains substantial evidence that the project may 
have a significant effect on the environment, it cannot adopt a negative declaration; it must go 
to on the third stage of the CEQA process: preparation and certification of an EIR." (Gentrv v. 
City of Murrieta (1995) 36 Cal.App.4th 1359, 1372, as modified on denial ofreh'g (Aug. 17, 
1995) (emphasis added), citing Pub. Resources Code§§ 21100, 21151; Guidelines,§§ 15002, 
subd. (k)(3), 15063, subd. (b)(l), 15064, subds. (a)(l), (g)(l), 15362.)) 

Very truly yours, 

ZACKS, FREEDMAN & PATTERSON, PC 

Ryan J. Patterson 
Attorneys for Herb Felsenfeld and Gail Newman 
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=::ENGINEERING DESIGN & TESTING Corp. 
- ENGINEERS I CONSULTANTS I LABORATORIES 

September 11, 2017 

SF Board ofSuperviors 
San Francisco City Hall 
I Dr, Carlton B Goodlett Pl. #244 
San Francisco, CA 94102 

OAKLAND DISTRICT OFFICE: 
POST OFFICE BOX 5126 
CONCORD, CA 94524 

(925) 67 4-8010 
FACSIMILE TRANSMISSION: 
(925) 674-8424 

REFERENCE: 3516 and 3526 Folsom Street, San Francisco, CA 
SF Planning Department Case No. 2013.1383ENV 
ED&T File Number: OAK23 I 9-61292 

Dear President Breed and Honorable Members of the Board of Supervisors, 

This letter is in response to a request for Engineering Design & Testing (ED&T) to 
conduct an independent evaluation of the San Francisco Planning Department Mitigated 
Negative Declaration (MND) for the 3516 & 3526 Folsom Street project (Project) as it 
pertains to Pacific Gas & Electric Company's (PG&E) natural gas transmission pipeline 
LI09. Mr. Steven Viani, P.E. and Mr. Kenneth Ridings, P.E. reviewed the following 
documents in the evaluation, which are sufficient to analyze the Project's MND: 

• The MND with a focus on Impact N0-3 and referenced footnote documents, 
Figures 1-12 and Mitigation Measures 

• MND Appeal dated September 5, 2017 

• Spectra Energy Partners - Algonquin Incremental Market Project - Analysis 
of the West Roxbury Crushed Stone Operations on Construction and 
Operation of the West Roxbury Lateral dated March 3 l, 2014 

• Letter from Lubin Olson to President London Breed dated September l, 20 I 7 
regarding Appeal ofMND 

• Reported email from Austin Sharp with PG&E (date understood to be mid-
2014) to Debra Gerson and Herb Felsenfeld (nearby neighbors to the project) 
and Fabien Lannoye (B!uorange Designs) contained as Appendix A in letter 
from Lubin Olson to President London Breed dated September l, 2017 

• 49 Code of Federal Regulations Part 192 - Transportation of Natural and 
Other Gas by Pipeline: Minimum Federal Safety Standards 

CORPORATE OFFICES: 

DISTRICT OFFICES: 

ENGINEERING DESIGN & TESTING Corp. 
Post Office Box 8027 /Columbia, South Carolina 29202/ (803) 796-6975 
Columbia, SC I Charlotte, NC I Houston, TX I Charleston, SC I Birmingham, AL 
Kansas City, KS I Oakland, CA I Ashevil!e, NC I Orlando, FL I Santa Rosa, CA 
Hartford, CT I Cleveland, OH I Dallas-Fort Worth, TX I Charleston, WI/ I Cherry Hill, NJ 
San Juan, PR I Denver, CO I Nashville, TN I Seattle-Tacoma, WA 
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• ASME B3 l .8S-2016 Managing System Integrity of Gas Pipelines 

• U.S. Department of Transportation - Pipeline and Hazardous Materials 
Administration - Reportable Incident Data 

• Foot note 3: John Dolcini, Pipeline Engineer-Gas Transmission, Pacific Gas 
and Electric Company, Letter Re: 3516/3526 Folsom Street, March 30, 2017 

• Foot note 20: Federal Transit Administration (FTA), Transit Noise and 
Vibration Impact Assessment, May 2006, pp. 8-1 to 8-3, Table 8-1. 

• Foot note 30: US Department of Transportation, Federal Highway 
Administration, Construction Noise Handbook, Table 9.1, July 2011. 

• Foot note 31: Illingworth and Rodkin, Inc., Construction Vibration Evaluation 
for 3516 and 3526 Folsom Street, March 24, 2017. 

• Illingsworth & Rodkin Inc., Memo: Ground Characteristics and Effect on 
Predicted Vibration, April 14, 2017. 

• California Department of Transportation, Transportation and Construction 
Vibration Guidance Manual, September 2013. 

• PG&E Gas Transmission Pipeline Services-Integrity Management, 3516/26 
Folsom Street, March 30, 2017. 

• H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, Planned 
Development at 3516 Folsom Street, San Francisco, California, August 3, 
2013. H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, 
Planned Development at 3526 Folsom Street, San Francisco, California, 
August 3, 2013. 

• Geotechnical Report Update, Proposed Residence at 3516 & 3526 Folsom 
Street San Francisco, California by H. Allen Gruen, 11/29/16 

• Geotechnical Responses to Project Review Letter, Proposed Residence at 
3516 & 3526 Folsom Street San Francisco, California by H. Allen Gruen, 
1/24/17 

• Review of Proposed Pipeline Impacts 3516 & 3526 Folsom Street, San 
Francisco, California, Storesund Consulting, June 14, 2017 

• Mitigated Negative Declaration Appeal, 3516 & 3526 Folsom Street 
September 5, 2017, San Francisco Planning Department 

• David J. Franco PE, 3516 & 3526 Folsom Street Grading Plan, 9/21/16 
• Planned Street and Utility Improvements at 3516 & 3526 Folsom Street San 

Francisco, California by H. Allen Gruen, 7/6/17 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional infonnation become available. 
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Mr. Ridings is a licensed Professional Mechanical Engineer in California and other 
states. I worked in the "gas department" at PG&E for 25 years beginning in 1979 and have 
worked at ED&T since 2005. 

While at PG&E, I worked in field operations (gas distribution and transmission) for 9 
years and in corporate staff support departments for 16 years. While in field operations I 
supervised multi-disciplined work groups responsible for the engineering, design, operations 
and maintenance of 2700 miles of distribution and transmission pipelines, including locating 
and marking underground pipes, investigated gas incidents and damage caused by third party 
dig-ins and reviewed street construction plans for conflicts with gas facilities. 

While in corporate staff support at PG&E, I investigated the cause of and emergency 
response to gas distribution and transmission incidents; interpreted regulatory code 
requirements; developed certain engineering, construction, and operations and maintenance 
standards for gas distribution facilities; oversaw the development and implementation of 
certain construction, engineering, operations and maintenance standards, procedures for gas 
distribution piping systems including the locating and marking of underground pipes; and 
oversaw staff that provided training and technical support to field operations. 

Currently at ED&T I conduct engineering investigations to determine the cause of 
damage to or from fuel gas piping systems and facilities; infrastructure utilities and piping 
systems; HV AC and refrigeration systems; fire suppression systems; cranes/heavy 
equipment, machinery and equipment. 

Mr. Viani has over 40 years professional experience planning, designing and 
constructing, civil, environmental and geotechnical projects. I am a registered civil engineer 
in California and two other states. In addition, I am a licensed engineering (A) and building 
(B) contractor with a hazardous waste removal endorsement. Throughout my career, I have 
been involved with the CEQA process for a variety of projects including wastewater 
treatment, environmental remediation and environmental protection. During my tenure with 
ED&T, I have been involved with numerous related assignments involving the identification 
and assessment of vibration from construction equipment and blast related vibration damage. 

The above qualifies us to evaluate the MND as it pertains to PG&E' s gas 
transmission pipeline Ll09. 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact. additional information become available. 
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Based on our review of the Project and the aforementioned documents, ED&T's 
findings and expert opinions of the MND are: 

I. The Construction Vibration Evaluation (Vibration Evaluation) performed by 
Illingworth and Rodkin, Inc. on behalf of Bluorange is not complete and does 
not accurately detennine what vibration level is safe for 1!09. 

2. The Vibration Evaluation does not adequately address the types of equipment 
that may be used and the vibration levels imparted on LI 09 by said 
equipment. 

3. Impact N0-3 was not adequately analyzed and mitigated. 
4. The height of soil (cover) on top of L109 in the Project area has not been 

detennined. The cover must be detennined prior to issuance of a mitigated 
negative declaration because the following steps cannot be taken without this 
information: 
a. Determination of whether the pipeline risk will increase, decrease or 

remain the same following construction of the project. 
b. Determination of whether the soil cover over the pipe is too shallow 

and what mitigation measures need to be imposed. 
c. Detennination of safe designs and specifications for the Project to 

ensure that the Project remains stable, rather than being significantly 
changed during construction as a result of observed physical 
conditions of LI 09 and depth of cover. 

5. That a PG&E inspector, or an independent, qualified third party inspector, be 
present for the entire project. 

6. That every project employee be trained in PG&E's requirements and 
restrictions for working in the vicinity gas transmission pipelines and 
requirements that are specific to the Project. 

As a result of these deficiencies in the MND, a significant possibility of a catastrophic 
release of natural gas from 1!09 during construction of the Project still exists. 

Opinion 1: The Vibration Evaluation for the proposed project references a 
Caltrans report where a Peak Particle Velocity (PPV) value of 25 inches/second (ips) 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify aII observations and opinions at any future point in time should, in fact, additional information become available. 
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associated with explosives near buried pipe resulted in no damage to the pipe, as did values 
for explosives near buried pipe of 50-150 ips. PPV is the speed of a particle in a medium as it 
transmits a wave. It is a measurement of vibration. These vibrations can cause damage to any 
structure. 

The MND states that the Vibration Evaluation utilized a "conservative" 12 ips, a 
value that was in the Spectra Energy report, as the criterion for potential damage to LI09. 
The Spectra project involved determining the impacts of blasting at a rock quarry on a 
proposed natural gas transmission pipeline in Massachusetts. 

Problems with the Vibration Evaluation and MND include: 
• The vibrations were from explosives, not continuously vibrating equipment. It 

is understood that explosives are not planned for this project. Continuous 
vibrations impart cyclical loads on the pipe. The Caltrans documents suggest 
that acceptable PPV values for continuous vibrations are half of acceptable 
values for surface blasting. 

• In the Caltrans report referenced in the Vibration Evaluation where no damage 
was observed when blasting vibration levels were at certain levels, there is no 
description as to the type of damage that was not observed or how it was 
determined that there was no damage. Was the pipe dug up and examined to 
see whether the pipe had bent? Was the determination of no damage made 
because no leaks were observed? Steel pipe can be damaged, compromising 
its strength, without immediately detectable leakage. No correlation is shown 
between the types of damages that were not observed in the referenced reports 
on the one hand, and the type of damage to LI 09 that may expected with 
elevated vibration levels on the other hand. Because a comparison of what 
constitutes damage was not made, the Caltrans report data is not a valid 
reference. 

• The operating conditions, commodity and pipe specifications were not listed 
in the Caltrans report. LI 09 at the Project location is a 26-inch diameter steel 
pipe with a maximum operating pressure {MAOP) of 150 psig and at MAOP 
is at a 19 .8% of the pipe's specified minimum yield strength. A higher 
stressed pipe will become damaged at a lower value PPV than a lower stressed 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to ·review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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pipe. There was no mention of operating stress levels of the pipes in the 
Caltrans report. Because a correlation between the operating stress levels in 
the Caltrans report pipes and Ll 09 was not made, the Caltrans report data 
again is not a valid reference. 

• The Spectra project involved surface explosions, different operating stress 
levels in .the pipe than LI 09, and because the Spectra project involved the 
installation of new pipe, the physical condition of the pipe was known. 
Although PG&E may have inspection documents that show the physical 
condition of portions of LI 09 in the Project and adjoining area, this 
information was not used in the Vibration Evaluation. This section of LI 09 
was installed in 1981 and the slope of the hill is steep. The slope in the project 
area is reported to be 28%. The slope of the hill from the north end of the 
project to Bernal Heights Road visually appears to be even steeper. Slippage 
of the pipe, localized corrosion, or impact damage may have taken place since 
1981 and increased the stress levels in the pipe. It cannot be assumed that 
what was acceptable to the pipe in the Spectra project is acceptable for LI 09. 
As with the Caltrans reports, a correlation was not made between stress levels 
in the pipe. Further, the Spectra project involved installation of new pipe in 
what appears to be a nearly horizontal street. The Vibration Evaluation did not 
take into consideration the physical condition of L 109 or bending stresses that 
may exist with the changes in grade. 

The Spectra analysis is inapplicable to the Project, and it is an inadequate 
basis for designing Project mitigation measures that will reduce Project 
impacts to a level of insignificance. 

• The 2014 email from PG&E states that there are three federally-approved 
methods to complete a transmission pipeline integrity management baseline 
assessment: 
o In-Line Inspections (ILI) - An ILI involves a tool (commonly known 

as a "pig") being inserted into the pipeline to identify any areas of 
concern such as a potential metal loss (corrosion) or geometric 
abnormalities (dents) in the pipeline. 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated obsenrations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional infonnation become available. 
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o External Corrosion Direct Assessment (ECDA) - Involves an indirect, 
above-ground electrical survey to detect coating defects and the level 
of cathodic protection. Excavations are performed to do a direct 
examination of the pipe in areas of concern as required by federal 
regulations. 

o Pressure Testing (PT) - PT is a strength test normally conducted using 
water, which is also referred to as a hydrostatic test 

PG&E performed an ECDA of Ll90 in this area in 2009 and another one was 
scheduled in 2015. No issues were found in 2009. 

Based on the above, the Vibration Evaluation is not complete nor is it representative 
of this project and is not appropriate to use as a basis for determining safe levels of vibration 
to LI09. 

Since the Vibration Evaluation is not complete or representative, it cannot be used as 
a reference or comparison to validate PG&E's maximum vibration level of2 ips. PG&E did 
not provide a basis for their PPV value of 2 ips and it does not appear that they were they 
asked to provide one. As a result, there is no basis for any of the maximum vibration levels in 
the Vibration Evaluation and MND. 

Opinion 2: The Vibration Evaluation does not include types of equipment for 
some construction scenarios that are likely to occur such as excavation of the Chert bedrock, 
shoring and compaction of the street. 

For example, compaction of the street above LI 09. PG&E's March 30, 2017 letter to 
the San Francisco Planning Department states that the depth of cover over LI 09 could be as 
shallow as 24 inches. Per the Grading Plan prepared by David Franco dated 9/21/16 indicates 
that roadway excavation is estimated to be 12-inches. Placement and compaction of sub grade 
and/or base rock will require the use of compaction equipment. For example, using the 
Vibration Evaluation value of 0.21 ips at 25 feet for a vibratory compactor from the 
Illingsworth March 24, 2017 report titled "Construction Vibration Evaluation for 3516 and 
3526 Folsom Street'", with the compactor 3.3 feet away from the pipe, the PPV at the pipe is 
calculated to be 4.3 ips. With the compactor 1 foot above the pipe, the PPV is calculated to 
be 26.26 ips. This PPV level is significantly higher than the 2.0 ips that PG&E has said is 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
infonnation may be forthcoming which bears on stated observations and opinions. The right is resetved,. therefore, to review and 
modify aU observations and opinions at any future point in time should, in fact, additional infonnation become available. 
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acceptable. Although the basis for PG&E's level has not been made known, it is reasonable 
to believe that significantly higher levels, such as 26.26 ips will damage Ll09, which may 
result in a catastrophic release of natural gas from LI 09. 

Opinion 3: Based on Opinions 1 and 2, Impact N0-3 has not been adequately 
analyzed and mitigated. 

Opinion 4: PG&E requires a minimum of 3 feet of soil cover over gas lines and a 
maximum of 7 feet. PG&E stated that the soil cover over L109 may be as low as 24-inches. 
PG&E did not address what corrective action is needed if the cover is less than required nor 
did they mention the risk impact if the cover is less than required. 

Depth of cover may be a component of PG&E's Gas Transmission Pipeline Integrity 
Management program, a federal regulatory requirement o,f natural gas transmission system 
owners and operators such as PG&E. A less than required cover may impact the risk of that 
segment and mitigation measures may need to be taken. Mitigation measures are not included 
in the MND regarding the pipeline cover. 

The impacts of less than required cover was not analyzed in the MND nor were 
mitigation measured addressed. 

Any grading or excavation within 2 feet of LI 09 must be done by hand. Potholing 
and exposing the top portion of the pipe is required to determine which sections above the 
pipe can be graded or trenched by equipment. Potholing will expose the top portion of the 
pipe. 

Grade cuts for street construction above L109 is 12-inches according to the Franco 
Grading Plan dated 9/2/16. Grade cuts of 12-inches would leave 12-inches above the pipeline 
where existing cover is 24-inches. Because of vibration and/or wheel loading restrictions, the 
equipment mentioned in the MND may not be safe to be used in shallow sections. 

The design prepared for the extension of Folsom St. shown in the Grading Plan 
requires use of a full sized roller for compaction and the required level of aggregate base 
compaction is 95%, in 6 inch lifts. Compaction to 95% requires an increased number of 
passes over the more typical compaction level of 95% Modified Proctor testing. As noted 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should. in fact, additional infonnation become available. 
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above in Opinion 2, the PPV of a vibratory compactor 1 foot above the pipe is calculated to 
be 26.26 ips, which exceeds the maximum threshold of2.0 set by PG&E. 

Hand digging over LI 09 is required for all new utility crossings (water, sewer, 
electric, gas, communications) so there may be more locations where L 109 will be potholed. 

Exposing the pipeline before detailed design or construction begins also provides 
visual information regarding the physical condition of the pipe which can be used in 
performing the vibration analysis and PG&E's risk assessment of this section. 

Given that: 

• Some potholing and exposing LI 09 is required, and 

• the information gained from potholing will yield information used in 
determining safe vibration levels, and 

• the information from potholing will limit the types of construction equipment 
and activity in the vicinity ofL109, and 

• mitigation measures may be needed to correct less than required cover over 
Ll09, 

exploratory potholing of LI 09 should have been completed prior to issuance of the MND. 

Opinion 5: From January 2010 through September 8, 2017, excavation damage 
was the leading cause of unintended gas releases from transmission pipelines in California. 
PG&E is not under contract with the Project's general and sub-contractors/developer. Nor are 
the Project's general and sub-contractors/developer under contract with PG&E. There are 
many PG&E requirements/restrictions of the contractor when working within 10 feet of the 
pipeline, which is an approximate 3 feet from the front wall of the planned residences. 
Having an on-site inspector at all times would facilitate scheduling changes by the contractor 
and eliminate lack of communications and reduce the risk of damage to LI 09, but this was 
not required as a Mitigation Measure. 

Opinion 6: Every Project employee. should be trained in PG&E's requirements 
and restrictions for working in the vicinity of gas transmission pipelines. Given the 
significant risks posed by the Project, this should have been required as a Mitigation 
Measure. 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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Based on our review and analysis, it is our expert opinion that there still exists a high 
risk that has not been mitigated based on our review of the MND. It is our opinion the failure 
to mitigate the risks are significant and a potential for damage and explosion of PG&E's gas 
transmission pipeline L109 still exists. 

Regards, 

Kenneth R. Ridings, P .E. 

Steven P. Viani, P.E. 

Attachments 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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UTILITIES 

KENNETH R. RIDINGS, P.E. 
Engineering Manager 
Engineering Design and Testing Corp. 
Post Office Box 5126 

EDUCATION 

August, 1979 

Concord, California 94524 
(925) 674-8014 
kenridings@edtengineers.com 

Bachelor of Science, Mechanical Engineering, University of Utah, 
Salt Lake City, Utah 

PROFESSIONAL EXPERIENCE: 

2005 
to present 

1998 - 2004 

1993 - 1998 

1989-1993; 
1984-1988 

Engineering Design and Testing Corp., Oakland, California 
Assistant Vice President, District Engineering Manager and Consulting 
Engineer - Investigation of incidents involving natural gas piping systems and 
facilities; moisture intrusion and damage in residential and commercial 
buildings and industrial facilities; infrastructure utilities and piping systems; 
HVAC and refrigeration systems; fire suppression systems; cranes/heavy 
equipment, machinery and equipment. Services provided include failure 
analysis and causation identification, scope of damage evaluations, estimate 
repair/replacement costs, claims analysis, standards and codes interpretation, 
fire origin and cause, and construction monitoring and timeline scheduling. 

Pacific Gas & Electric Company, San Francisco, California 
Manager-Conducted investigations of major gas incidents. Responsible for 
development and implementation of construction, engineering, operations 
and maintenance standards, procedures for gas distribution piping systems. 
Prepared expert testimony and testified in California Courts on behalf of 
PG&E's gas distribution capital and expense investments for the 1999 
regulatory funding proceedings. 

Pacific Gas & Electric Company, San Francisco, California 
Senior Distribution Engineer- Investigated cause and emergency response of 
gas distribution and transmission incidents. Interpreted regulatory code 
requirements. Developed engineering, construction, and operations and 
maintenance standards for pipe rehabilitation, valves, fittings, pressure 
control facilities and substructure enclosures. Investigated system operations, 
material, equipment, and facility failures. 

Pacific Gas & Electric Company, Fresno, California 
Division Engineer - Supervised multi-disciplined work groups responsible 
for the engineering, design, operations and maintenance of transmission and 
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1988-1989 

1984 

1979- 1984 

1978-1979 

distribution systems, including cathodic protection. Investigated gas incidents 
including fires and explosions and damage caused by third party dig-ins. 

Pacific Gas & Electric Company, Fresno, California 
Transmission and Regulation Supervisor- Supervised technical workgroup 
responsible for operations and maintenance on 2700 miles of pipeline and 
165 pressure control stations. Scheduled work, prepared and directed system 
sequence of operations changes, and diagnosed system operations. 

Pacific Gas & Electric Company, Antioch, California 
Area Engineer - Responsible for cathodic protection, facility records 
management, design and cost estimate preparation, engineering of gas 
transmission pipelines and associated facilities. 

Pacific Gas & Electric Company, Walnut Creek, California 
Engineer - Designed and engineered gas transmission pipe line, metering, and 
compressor station facilities. Specified water treatment and heat exchanger 
operations and maintenance at compressor stations. Performed pipe loading 
and stress analysis, and hydraulic capacity and system planning analysis. 

Northwest Pipe Line Company, Salt Lake City, Utah 
Engineering Intern - Facility engineering, perform cathodic protection 
analysis and prepare recommendations. 

PROFESSIONAL ORGANIZATIONS: 

ASM International (ASM) 
American Society of Mechanical Engineers (ASME) 
California Conference of Arson Investigators (CCAI) 
East Bay Claims Association- Vice President 2012-13 
National Association of Fire Investigators (NAFI) 
National Fire Protection Association (NFPA) 
National Society of Professional Engineers (NSPE) 
National Association of Subrogation Professionals (NASP) 

September 2015 
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PROFESSIONAL REGISTRATIONS: 

Registered Professional Engineer- Arizona (#44546) 
Registered Professional Engineer - California (#M27526) 
Registered Professional Engineer-Idaho (#14379) 
Registered Professional Engineer-Hawaii (#14923) 
Registered Professional Engineer- Montana (#19897) 
Registered Professional Engineer - Nevada (#021117) 
Registered Professional Engineer- Oregon (#78334PE) 
Registered Professional Engineer- Utah (#180944-2202) 
Registered Professional Engineer- Washington (#42731) 
National Council of Examiners for Engineering and Surveying (#28431) 

CONTINUING EDUCATION: 

2010 Fire Pump Seminar 
National Fire Protection Association 
Reno, Nevada 

2007 Investigation of Gas & Electric Appliance Fires 
W estem Michigan University 
Kalamazoo, Michigan 

2006 Fire and Explosion Investigation 
National Association of Fire Investigators 
Sarasota, Florida 

2006 Mechanical and Electrical Estimating 
RS Means 
Las Vegas, Nevada 
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EXPERIENCE- ENGINEERING INVESTIGATIONS (partial listing) 

Natural Gas Pipeline and Facilities 

Damage to Pipelines Caused by Third Party Dig-Ins - Multiple Locations, California 
Examine damaged pipe and site location, review utility locate and mark records, 
review "call before you dig" records, review third party records, and determine cause 
of dig-in. Evaluate scope of damage, emergency response and repair activities. 
Review utility repair and pricing documents as to appropriateness of repairs and 
reasonableness of costs. 

Compressor Station Fire - Gillette, Wyoming 
Examine station and equipment, review operating records and other documents and 
determine cause of fire. 

Gas Explosions and Fires - Multiple Locations, California 
Investigate and determine whether natural gas fueled explosions and fires were 
caused by natural gas utility facilities and/or operations. 

Underwater River Crossings - Calgary, Canada 
Examine three separate pipeline crossings underneath flooded rivers, review 
inspection records, conduct underwater survey, and determine scope of damage of 
pipelines. Evaluate the repair/replacement scope of work and estimated costs. 

Overpressurization of Low Pressure Distribution System -Alameda, California 
Lead investigation and determine cause of overpressurization of a low pressure 
system and evaluate gas utility emergency response. Examine pressure control station 
equipment and maintenance records, system operation records, emergency response 
sequence of events. 

Pressure Regulator Stations - Multiple Locations, California 
Determine cause of pressure regulator valve failures at multiple regulator stations and 
metering facilities. 

Commercial and Residential (Single and Multi-Story) 

Moisture/Water Intrusion - Multiple Locations 
Investigation of 200+ incidents involving water supply, irrigation, HV AC, waste, 
drainage, and fire sprinkler system piping and associated fittings, connector hoses, 
and equipment; water heaters and boilers; restroom and kitchen faucets and 
appliances; washing machines. 

September 2015 
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Heat and Smoke Damaged Generator Ductwork - Mesa, Arizona 
Review of drawings, fire damage reports, repair costs, business interruption estimates 
and other documents to determine scope of damage. Review repair and pricing 
documents as to appropriateness of repairs and reasonableness of costs. 

Leaking Chiller Tubes at Medical Center - Bakersfield, California 
Examine chiller system and evaporator, review manufacturer drawings and 
equipment specifications, review operating records. Determine cause and scope of 
damage. Review repair and pricing documents as to appropriateness of repairs and 
reasonableness of costs. 

Dry Cleaning Equipment - Chandler, Arizona 
Examine equipment, review equipment specifications, service records and other 
documents, determine cause ofleaks in equipment steam chamber. 

Collapsed Car Lift - San Francisco, California 
Examine steel member framed, hydraulic powered car lift, review manufacturer 
specifications, drawings and other documents, determine cause of collapse. 

Hail Damaged Roof Top HY AC Condensers - Scottsdale, Arizona 
Examine condensers, identify impact damage caused by hail and determine 
reparability. Review repair and pricing documents as to appropriateness of repairs 
and reasonableness of costs. 

Leaking Hydraulic Elevator Casing- Multiple Locations 
Examine elevator equipment, service records and other documents and determine 
cause of 1 eak. 

Water Damage to Elevator Components (multiple) - Multiple Locations 

Construction 

Examine elevator system components, identify water contacted components, and 
determine scope of damage, if any, to water contacted components. Evaluate repair 
cost proposals as to appropriateness of repair and associated costs. 

Crane Tipover - San Ramon, California 
Examine crane and highway construction site, review crane specifications, operator 
log and other documents and determine cause oftipover. Review repair and pricing 
documents as to appropriateness of repairs and reasonableness of costs. 

September 2015 
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Mechanical Lift Tipover- Groveland, California 
Examine lift and residence construction site, review lift specifications and determine 
cause of tipover. 

Crawler Crane Tipover- West Olive, Michigan 
Examine crane at generation plant, determine scope of damage from tipover and cost 
to repair. Review repair and pricing documents as to appropriateness of repairs and 
reasonableness of costs. 

Leaking Toilets in Condominiums Building- San Jose, California 
Examine toilet installations, review manufacturer specifications and instructions, 
review test reports and determine cause of leaks. 

Leaking Water Supply Valves in Multi-Unit Residential Buildings - Walnut Creek, 
California 

Examine valves and installation, review manufacturer specifications and literature, 
determine cause of fractures in valve bodies. 

Fire Investigations 

Equipment and Appliances - Multiple Locations 
Investigation of fires involving furnaces, water heaters, cooking and other appliances. 

lndnstrial 

Moisture/Water Intrusion - Multiple Locations 
Investigation of incidents involving water supply, HVAC, boilers and water heater 
equipment, piping, and associated fittings. 

Imploded Milk Storage Tank- Hanford, California 
Examine tank, tank service and dairy operating records, manufacturer drawings and 
specifications and determine cause of implosion. 

Imploded Fermentation Tank- Ukiah, California 
Examine tank and process equipment at brewery, review operating records, drawings, 
sequence of operations, manufacturer specifications and other documents and 
determine cause of implosion. Review repair and pricing documents as to 
appropriateness of repairs and reasonableness of costs. 

Imploded Storage Tank at Ethanol Plant - Cambridge, Nebraska 
Examine plant and tank, review operating records and system design, coordinate 
testing of valve, and determine cause of collapse. 

September 2015 
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Single-Axis Solar Panel Tracker System Detachment - McCarran, Nevada 
Examine tracker system and panels, review operating records and design documents, 
review snowfall and other weather records, and determine cause of detachment. 

Ammonia Release at Cold Storage Facility-Phoenix, Arizona 
Examine refrigeration equipment, review manufacturer specifications, review 
maintenance records, test components, and determine cause of ammonia release. 

Utilities Service Interruption - Harahan, Louisiana 
Review documents and determine duration and cause of service interruptions to a 
cold storage facility 

Shiploader Tipover- Vancouver, Washington 
Examine shiploader and bearing assembly, review design drawings and operating 
records, review video of incident, supervise other discipline engineers, and determine 
cause of tipover. 

Damaged Retort MIG Thermometer - Coming, California 
Examine retort, thermometer, and process equipment at olive processing facility, 
review operating records, FDA requirements, sequence of operations, manufacturer 
specifications and other documents and determine cause of damage to thermometer. 

Logging Vehicle Fire Suppression System - Bums Lake, British Columbia, Canada 
Examine fire damaged logging vehicle and fire suppression system, review multiple 
documents and determine why suppression system did not discharge. 

Controlled Atmosphere Room at Cold Storage Facility- Multiple Locations, Washington 
Examine facility Atmosphere Control System and refrigeration system, review test 
reports and facility records, and with a fruit harvest specialist, determine if damage to 
stored fruit was the result of a malfunction in the systems. 

Chiller Coil Tube Leaks at Cold Storage Facility- Reedley, California 
Examine facility and chiller tubes, review facility operations, review test reports and 
other documents and determine cause of leaks. 

Fire Damaged Distillation Column at Ethanol Plant - Clinton, Iowa 
Examine plant and column and review plant drawings and records. Determine scope 
of damage, cost of repairs and work schedule to facilitate repairs. 

Digester Overpressure, Water Treatment Plant - Delano, California 
Examine digester and associated equipment, review facility drawings, operating 
records and determine cause of overpressure. 

September 2015 
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Damaged PVC Piping System Containing C02 Gas - Coming, California 
Examine Carbon dioxide vaporizer and overhead PVC piping system in olive 
processing facility, review drawings, service records, weather records, operating and 
other documents and determine cause of damage. 

Water Well Contamination - Live Oak, California 
Examine well, review well inspection videos, water quality reports and other 
documents, and determine cause of contamination. 

Water Well Collapse (2) - Corcoran, California 
Examine well head and inspection videos, review drilling logs well test records and 
other operating documents and determine cause of collapse. Review repair 
documents as to appropriateness of repairs and reasonableness of costs. 

Water Pumping Plant - Walnut Creek, California 
Examine plant, review manufacturer specifications, design drawings and other 
documents, and determine cause of coupling detachment. Supervise other 
engineering disciplines to evaluate scope of water damage to building components, 
and electrical and mechanical equipment. Review repair documents as to 
appropriateness of repairs and reas.onableness of costs. 

Water Treatment Plant-Livermore, California 
Examine damaged clarifier equipment, review construction, maintenance and test 
records, and determine cause of damage. Review repair documents as to 
appropriateness of repairs and reasonableness of costs. 

Whirlybird Type Crane Tipover - Seattle, Washington 
Examine crane, determine scope of damage, conduct research on used crane prices, 
and determine value of damage. 

Fire Damaged Conveyor, Recycling Power Generation Plant - Oroville, California 
Examine conveyor and associated electrical and mechanical equipment. Review 
construction drawings, operating records, repair cost estimates and other documents. 
Engage other engineering disciplines to determine scope of damage and reparability. 
Review repair documents as to appropriateness of repairs and reasonableness of 
costs. 

Ammonia Refrigeration System - Coalinga, California 
Examine refrigeration system, review facility and system drawings, service records 
and other documents and determine cause of ammonia release. 

September 2015 
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Corroded At-Grade Water Storage Tank- San Luis Obispo, California 
Examine tank and attached piping, review cathodic protection system installation and 
service records, review other records, test insulation points, and determine cause. 
Determine scope of damage. Review repair documents as to appropriateness of 
repairs and reasonableness of costs. Monitor repair schedule. 

Leaking At-Grade Gasoline Storage Tank-Las Vegas, Nevada 
Examine tank, associated equipment, and tank farm cathodic protections system. 
Review tank and cathodic protection system drawings, operating records, 
manufacturer instructions, test records and other documents. Determine cause of 
leaks. 

Marine 

Other 

Ship Container Fire - Pacific Ocean 
Examine ship containers and contents at Port of Seattle, review ship drawings and 
records, review manufacturer specification of container contents, and determine 
cause of fire. 

Water Damaged Motors - Fairfield, California 
Examine motors and packaging, review transport records and historical weather 
records, conduct laboratory tests, and determine if source of moisture was during 
transit or after motors were off-loaded from truck. 

Pontoon Boat Lift Separation - Discovery Bay, California 
Examine lift and documents and determine cause of separation. 

Hiker Fall - Muir Woods, California 
Review documents, examine fall location, and determine if the involved trail had 
been maintained in accordance with regulatory requirements and to determine if the 
conditions of the incident location were dangerous and hazardous. 

Roller Blader Fall - Ixtapa, Mexico 
Conduct elevation survey and coefficient-of-friction tests on concrete trail. 

Mobile Paper Shredder Truck- Fresno, California 
Examine truck and paper shredder, review design drawings and determine cause of 

mechanical damage to shredder. 

September 2015 
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LEGAL CONSULTATION -PEER REVIEW (partial list) 

Natural Gas Explosion - Seattle, Washington 
Review gas utility maintenance and emergency response records, review Washington 
State regulatory requirements, review regulatory agency reports, review expert and 
testing agency reports and other documents and provide opinion as to the cause of the 
explosion. 

Natural Gas Explosion - Sublette, Kansas 
Review gas utility maintenance standards, maintenance and operating records, 
Kansas State regulatory requirements and other documents. Provide opinion as to 
cause of explosion. 

Moisture Intrusion - Multiple 
Review manufacturer, engineering, and investigation reports regarding separated 
piping system components. Provide opinions as to cause of separated components. 

September 2015 



Education and Specialized Training 

Steven P. Viani, P.E 
spviani@aol.com 

(916-952-8503) 

BS Civil Engineering, California State University, Sacramento 
Graduate courses in Geotechnical Engineering 
Continuing education classes in claims avoidance, negotiations and project management 
OSHA 40 hour training 
USA COE Construction Quality Management Certification 

Professional Registrations 
Registered Civil Engineer in California, Arizona and Washington 
Licensed A, B & Haz. Contractor (RMO Alvia Services Inc) 

Employment History 
State Water Resources Control Board (2-year assignment with 
Army Corps of Engineers)-Associate Engineer 
Kellogg Corporation-Senior Engineer 
Department of Health Services-Senior Engineer 
Roy F. Weston, lnc.-Project Director 
Canonie Environmental Services, Inc.-Western Regional Manager 
Geo Con Inc.-Western Regional Manager 
Layne-Christensen Co.-Westem Regional Manager 
BCN Company-Vice President of Operations 
Donald B. Murphy Contractors Inc.-Regional Manager 
Private Consulting/ Alvia Services Inc 

Representative Experience 

(1977-1982) 

(1982-1983) 
(1984-1987) 
(1987-1990) 
(1990-1994) 
(1994-1998) 
(1998-1999) 
(1999-2001) 
(2001-2003) 
(2003-Present) 

Over the past 40 years, has held senior level positions in construction, consulting and governmental 
entities. Have managed, ·directed or performed projects ranging from $3000 Phase 1 Preliminary 
Site Assessments to $20 Million site remediations, including many large and significant 
environmental and geotechnical construction projects as a direct hire contractor. Have 25 plus years 
experience in managing business units and design departments with total P+L responsibility and 
staff management up to 35 people. Have worked nationwide and internationally in Asia and 
Europe. 

Legal, Claims and Defect Oriented Experience 
• Developed a remediation plan for the removal of construction debris in Malibu, CA. Project 

involved the determination of quantity, permitting, construction oversight and closure parcel 
containing illegally disposed debris. Los Angeles County and Coastal Commission involvement. 

• Provided expert review of shoring/scaffolding failure at mid-rise residential/commercial 
building in San Francisco that was overloaded. 

• Provided expert services for water damage and intrusion for single family housing, multi-family 
housing and businesses involving stucco, windows, roofs, siding from wind-driven rain, 
expansive soils and mechanical damage. 

• Provide expert services for a fatal accident involving improperly secured construction 
equipment on a construction site in Northern California. 



• Provided expert services, including accident reconstruction of a major fall injury case involving 
truck loading at an active wastewater treatment facility in the San Francisco area. 

• Provided expert witness services for issues related to a subsiding rock retaining wall causing 
damage to an adjacent dwelling in San Francisco, CA. 

• Provided inspection/evaluation of 50+ residential and commercial damaged by a refinery 
explosion in Utah. 

• Provided expert engineering review of construction defects and standard of care associated with 
sewer lines, water lines, moisture intrusion, land movement, drainage systems, land 
development, soils testing, residential construction and other civil engineering defects. 

• Provided expert witness services for cost and schedule claim by County of Monterey against 
CM and Prime Contractor involving asbestos containing materials and affected by mold. 

• Provide expert witness service for pile driving operations affecting defectively designed and 
constructed stucco clad public library in LA area. 

• Provided expert witness services and court testimony for construction defect case involving 
expansive soils, construction impacts and water damage to a house foundation in Irvine, CA. 

• Provided expert services for construction dispute involving an environmental remediation 
groundwater collection and storage system constructed at a large refinery facility in New Jersey. 

• Provided expert witness services for accident involving multi-party commercial construction 
site in Auburn, CA involving rolling scaffolding. 

• Reviewed remedial measures for condo building in Sacramento affected by water intrusion 
through roofs, walls and walkways that resulted in mold. 

• Provided expert witness testimony for contractual dispute involving adequacy of geotechnical 
report, differing site conditions and cost to repair for sewer line in Las Vegas, NV. 

• Provided expert witness services for issues related to a subsiding rock retaining wall causing 
damage to an adjacent dwelling in San Francisco, CA. 

• Provide expert services to insurance group for major excavation support failure in San Francisco 
to determine cause and cost to repair caused by differing soil conditions. 

• Provide contract review and claims support for steel water reservoir project in Honouliuli, HI 
affected by delays, changes and differing site soil conditions. 

• Provided contract review and cost to complete for a 900 unit military family housing project in 
Honolulu, HI. Project encountered with numerous changes that required renegotiation of unit 
prices, payment for acceleration and additional time related overhead. 

• Successfully negotiated a$ 6 million termination for convenience claim for a Superfund site. 
Developed an estimate of contractor costs and negotiated a fair and reasonable settlement while 
representing a state government entity. Project required negotiation of an acceleration claim for 
previous contractor, expert testimony at various court proceedings and presentations to media. 

• Prepared and negotiated a changed site conditions, acceleration, directed change, constructive 
change and defective and deficient contract document change order with the US Army Corps of 
Engineers for a slurry wall project. 

• Developed and negotiated large change orders for quantity increases and changes for 
design/build environmental remediation projects. 

• Developed claim document for high rise hotel in downtown Los Angeles involving directed 
changes, constructive changes, defective and deficient contract documents, acceleration and 
significant contractual issues. 

Construction Oriented Experience 
• Oversaw construction of large wastewater treatment plants, pump stations, earth-pressure 

balance and open road header tunnels and box sewers for Federal Government construction 
program in San Francisco. 12 foot diameter tunnel was I mile open face cut using road header and 
steel sets and wood lagging prior to permanent liner. Tunnel was constructed using Earth-pressure 
balance method with steel liner plate prior to permanent concrete liner was tben cast. 



• Designed and constructed micropile foundation system for elevated transit structure for BART. 
• Designed and constructed a micro pile supported foundation for Hotel Berry in Sacramento, CA. 
• Constructed Administration, Switchyard and Electrical Control steel framed buildings 

consisting of about 50,000 square feet for a combined-cycle gas fired power plant. 
• Designed/built a pre-engineered steel framed maintenance building for major northern 

California public utility at a wind energy facility. 
• Designed and constructed a micropile foundation for a community college administration 

building in Alameda, CA. 
• Designed and built a micropile project for a new state building in Sacramento. 
• Designed and constructed micropile foundation system for elevated transit structure for BART. 
• Designed and constructed a micropile supported foundation for Hotel Berry in Sacramento, CA. 
• Designed and built a micropile slope stabilization project for the emergency support of a sewer · 

main sliding into a creek in Thousand Oaks. 
• Constructed slope stabilization for a hydro-electric powerhouse in the Sierra Nevada Mountains 

involving rock anchors, soil nails, drains and shotcrete. 
• Constrµcted projects using ground anchors, tiebacks, compaction grouting, chemical grouting, 

jet grouting, soil mixing, shotcrete, micropiles, driven piles and sheet piles, often under 
design/build contracts. 

• Constructed soil nail, soldier pile and wood lagged excavation support projects for building 
excavations and soil removal projects. 

• Constructed numerous slurry wall projects for seepage control using soil-bentonite, soil-cement
bentonite, soil-cement-bentonite-fly ash and soil-attapulgite for groundwater control on civil and 
environmental projects. Size of barrier walls ranged from 100,000 sf to 350,000 sf. 

• Constructed ADA upgrade and remodel for US Coast Guard Pacific Strike Force Facility in 
Novato. 

• Investigated, designed and oversaw abatement of asbestos affected state buildings after Loma 
Prieta earthquake in 1989. 

• Managed lead abatement, asbestos abatement, structural repairs and painting for 1400 military 
housing units at Beale Air Force base. 

• Designed and managed asbestos abatement activities for 500,000 square feet of office space for 
TRW buildings in El Segundo. 

• Performed ground improvement projects involving dynamic compaction and vibro 
compaction/vibro-replacement. 

Consulting Oriented Experience 
• On contract to provide soils investigation and consulting services to pool contractors in N. Calif. 
• Provide consulting and design services for residential and commercial structures affected by 

fire, wind, structural design deficiencies, impacts, earthquakes and other factors. 
• Planning and conceptual design for construction of a multi-waste stream processing center for 

an industrial waste recycling center in San Diego County, CA. 
• Developed geotechnical reports for new housing, including stick-built and manufactured 

housing throughout California. 
• Evaluation of AST's and treatment ponds at oil collection facility in Santa Maria, CA. 
• Performed forensic investigations for wastewater treatment plants, schools, commercial 

buildings and houses for water intrusion damage, expansive soils, presence of mold and 
construction defects. 

• Designed and oversaw abatement of numerous asbestos abatement projects in California. 
• Planned and permitted high tech chemical storage and fabrication facilities internationally. 
• Developed large scale Phase 1 property transfer program for major renovation of prime San 

Francisco real estate. 



• Performed numerous Phase I Preliminary Site Assessments, Remedial Investigations, 
Feasibility Studies and Corrective Measures Studies using a variety of technologies. 

• Assistant author on document concerning repairs and lining UST's. 
Remediation and Environmental Experience 
• Expert services related to evaluation and removal of UST and AST systems on California. 
• Developed a Remedial Investigation /Feasibility Study for the Purity Oil Sales Superfund site in 

Malaga, CA. Site was former oil processor that had filled onsite ponds and AST's with 
construction debris containing oil, PCB, lead and asbestos that impacted soil, surface water and 
groundwater. Rl/FS included on-site and off-site investigation, surface water sampling, 
development of remedial objectives and interim remedial measures. 

• Developed a Remedial Investigation/Feasibility Study/Remedial Design for the removal of 
PCB's and PAH's from a site in Norwalk, CA. Documents were submitted to LAFD and City of 
Norwalk for approval prior to initiating cleanup. Clean closure granted. 

• As part of a construction claim on a 4-story parking structure at San Francisco International 
Airport, evaluated an earthwork claim concerning the presence of hazardous waste, rock, trash 
and unsuitable materials and their effect on the project schedule. Further analysis of 
environmental requirements on illegal filling of wetlands in San Francisco Bay. 

• Completed the remediation of the Capri Pumping Services site in East Los Angeles, CA. Site 
was contaminated with lead, copper, cadmium, solvents and petroleum hydrocarbons. 
Remediation of this State Superfund site included preparation of a health risk assessment for 
lead exposure to the surrounding community. 

• Oversaw the remediation of the Jibboom Superfund Site in Sacramento, CA. Site was a former 
scrap yard that had impacted the area with lead, PCB, and hydrocarbons. Extensive air 
monitoring of the perimeter was performed to limit migration of contaminants. Later designed 
remediation of inside surfaces at remaining building involving PCB, lead and asbestos. 

• Site manager for the McColl Superfund site in Fullerton, CA. Involvement included site 
sampling of surface and subsurface runoff, construction of site facilities and management of 
remedial contractors. 

• Project manager for the Kyocera facility in Sorrento Valley, CA. Project involved leaking UST 
solvent tank that impacted groundwater and adjacent wetlands and ponds. Project included on
site and off-site investigation, development of remedial alternatives, permitting and monitoring. 

• Remediated a PCP impacted groundwater plume using funnel-gate technology at a wood 
treating facility. Project involved innovative concept using activated carbon in a passive 
treatment system. 

• Designed and remediated 2500 CY TCA impacted soil inside an existing manufacturing 
structure in Southern California. 

• 

• 

• 

• 

• 

• 

Designed, permitted and remediated 70,000 CY ofTPH impacted soil removal for the closure of 
the Lockheed C plant in Burbank, California. Clean closure granted. 
Oversaw the design and construction of a groundwater treatment facility for pesticide 
contaminated soils in Fresno, California as well as excavation of 10,000 CY of pesticide 
impacted soils. 
Remediated a TCE/TCA impacted groundwater plume using a Deep Soil Mix (DSM) wall that 
was 65 feet deep and had a surface area of 50,000 SF at an active rail yard. 
Remediated soil impacted with solvents using vapor extraction at the Xerox site in Santa Ana . 
California. Project included permitting, monitoring and maintenance. 
Constructed a gasoline extraction trench using biopolymer slurry and an HDPE membrane at the 
port of Los Angeles. 
Developed environmental analysis for portion of former Superfund site that would be removed 
from Superfund designation to assess impacts on new owners of that piece of property. 



L. B. Karp to the C&CSF Board of Supervisors, Tuesday September 12, 2017 

Good afternoon. I am Lawrence Karp, engineer. I am here about the significant potential 

environmental impacts of the proposed Bernal Heights project. I am here as a public service 

without fee or compensation. My report is about the proposed Mitigated Negative Declaration 

where City Planning has failed to properly answer twelve CEQA questions. I have provided 

evidence that the answers should have been yes, significant potential environmental impacts may 

result from the project. 

This is a truly awful project. If implemented, it will be disaster waiting to happen. It is 

intended to build a concrete structure upon PG&E's 26 inch near surface pipeline. City Planning 

states a 10 inch thick concrete street will be required for the project without any indication of 

how that slab will be supported or any recognition that this will interfere with leak detection and 

corrosion inspections of the longitudinally welded pipeline and maintenance of the cathodic 

protection system. 

City Planning, as they did in their CatEx attempt, has stated without substantiation the 

slope is 28%. Less than a week ago they slipped in 32%, but still unsubstantiated. They are 

wrong; according to the developer's licensed land surveyor's topographic survey the contours 

show a minimum gradient of 40.3%. Department of Public Works limits City streets to 17%. 

The extremely steep concrete slab, if built, will require foundations excavated into rock which 

construction will initially produce vibrations that will affect the brittle metal around the welds 

and later, when the concrete is exercised in service by automobile and truck trips, will produce 

daily vibrations into the pipeline. Though all this the pipeline will be concealed from inspections 

and service, which is not allowed by PG&E; contrary to what City Planning has written, PG&E 

has not evaluated and approved the project. The regulatory restrictions could be argued against 

if the the Board of Supervisors denys the appeal. The aforementioned hazards with the gas line 

and the landslides in the area are all significant potential environmental impacts, which at this 

stage, require an order for an Environmental Impact Report. 

I will be glad to answer any questions. 



UNACCEPTABLE EXTENSION 

FOLSOM STREET, PROTRACTED IN 1861 
STRUCTURE ON 40.3 % GRADIENT SLOPE 

UPON LARGE GAS LINE IN LANDSLIDE AREA 

BERNAL HEIGHTS, SAN FRANCISCO 
ENVIRONMENTAL IMPACT REPORT REQUIRED 
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London Breed, President 
C&CSF Board of Supervisors 
City Hall, Room 244 
San Francisco, CA 94102 

FOUNDATIONS, WALLS, PILES 
UNDERPINNING, TIEBACKS 

DEEP RETAINED EXCAVATIONS 
SHORING & BULKHEADS 
EARTHWORK & SLOPES 

CAISSONS, COFFERDAMS 
COASTAL & MARINE STRUCTURES 

SOIL MECHANICS, GEOLOGY 
GROUNDWATER HYDROLOGY 

CONCRETE TECHNOLOGY 

Subject: Unacceptable Extension of 1861 Protracted Folsom Street, Bernal Heights 
Structure on 40.3% Gradient Slope Upon Large Gas Pipeline in Landslide Area 
Environmental Impact Report Required 

Dear President Breed and Members of the Board: 

This report presents facts and a summary evaluation of them and results of field observations and civil 
engineering with review of documents that have been submitted to the Board pro and con for appeal of the 
Planning Department's (SFPD) proposed Mitigated Negative Declaration of Environmental Impact (MND) 
of 6/8/17. As this document is essentially the same as SFPD' s CatEx Determination on 7 /8/16 deciding to 
grant a CEQA Categorical Exemption (14 Cal Code Regs § 15315) to the sponsor of the subject project, this 
report incorporates discussion and evidence of the same deficiencies and potential environmental impact 
that appeared in the CatEx Determination which cannot be remedied by the proposed meager mitigation. 

I. Introduction 

SFPD' s defense of the community's appeal of the CatEx Determination was scrapped by SFPD on 1/24/17, 
minutes before the most recent rescheduled hearing. As with the CatEx Determination, there has been 
virtually no relevant and competent technical analysis, engineering, or environmental data submitted for the 
proposed installation of a permanent concrete structure that will be exercised producing daily vibrations to 
service six ( 6) building sites on top of and over an aging major gas pipeline (26 inch diameter) to create a 
street on a slope with a gradient of 40.3%, contrary to the SFPD's determination, unsubstantiated, at page 1 
paragraph 1, of a 28% slope gradient and repeated, again unsubstantiated, at page 1 paragraph 1 of the 
MND. Very recently, without explanation, SFPD changed the slope to 32%. (SFPD 2017b) which is still 
incorrect. With good reason, this segment of Folsom Street, paper since 1861, has never been developed. 

The project area, which includes the pipeline, is also below a mapped landslide area which existence has 
been denied by the Planning Department even though the map they publish as a guide for CatEx 
Determinations shows landsliding in Bernal Heights. A field trip by staff could not have missed the steep 
failing slope along Bernal Heights Boulevard directly above the project site, which project includes 
excavation, grading, and construction of a concrete roadway 145 feet long by 25 feet wide by 10 inches 
thick over the 26 year old longitudinally welded steel gas pipeline where the Planning Department has never 
required the developer to provide geotechnical data for existing bedding under and backfill around the pipe. 

This report is based on evidence contained in the records of San Francisco's City Planning Department that 
has been either ignored, misinterpreted, or misunderstood. The record, considered in its entirety, contains 
substantial evidence to supp01i a fair argument that the project may have a significant effect on the 
environment that has not been avoided or will be mitigated to a less than significant level by project 
modifications or proposed mitigation measures. 

100 TRES MESAS, ORINDA CA 94563 (925) 254-1222 fax: (925) 253-0101 e-mail: lbk@lbkarp.com 
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II. The Westover Survey Has Gradient for a Developed Folsom Street Extension at 40+% 

The 6/20/13 Westover survey is not on the list of references in any of the Gruen reports. Gruen' s 6/28/13 
logs show no elevations but instead in the box for that information a note "*ground surface" appears rather 
than any topographical identification, with site plan of the lots and streets shown as being level. Gruen' s 
house report (Attachment E) is backdated to few days before 8/15/13 when SFDBI first officially published 
the minimum requirements for geotechnical reports (revised in 2015 and 2017). In any event, SFPD's 
"Determination of Categorical Exemption", on 7 /8/16, which replaced an earlier Determination that was 
rescinded, was fatally flawed because of SFPD 's failure to recognize (and properly consider) the actual 
steepness of the project's slope (40+% not 28%), failure to recognize (and properly consider) that 
absolutely no relevant geotechnical engineering information was secured for the project, and failure to 
recognize (and properly consider) the environmental consequences associated with the geotechnic mapping 
pertinent to the project site, and the street section described in the MND (SFPD 2017a, last Bullet, pg 56). 

Coupled with the failure to secure a proper investigation of the project site, instead of causing the developer to 
address well known site specific data and maps produced by both the State and City/County agencies, such as 
California's 2001 "Seismic Mapping Act - Zones of Areas of Potential Liquefaction and Earthquake-Induced 
Landslides map of San Francisco (which shows the project site is located on a very steep slope below active 
landsliding) and San Francisco's 2008 Slope Protection Act which includes URS/Blume's map "Landslide 
Locations-San Frnncisco Seismic Safety Investigation-Geologic Evaluation"; "Figure 4", which although old, 
is a wall poster at the SFDBI, showing the project site in the middle of the instabilities mapped for Bernal 
Heights (end of Attachment F). Regardless of the dickering this year about what is supposed to be or what 
will be in any current slope protection map that may or may not be required to be followed, to a practicing 
geotechnical engineer all information must be considered so these maps are valuable as they will lead to 
further investigation. For those that argue that there is no official SP A in effect at this instant so no 
considerntion of slope protection is necessary, SFDBI engineers and design professionals who work in San 
Francisco are aware that posted on the wall at the 2nct floor Plan Review Station of SFDBI as information for 
everyone are color enlargements of both the 1974 URS/Blume and the 2008 Seismic Hazard maps and they 
are both noted in the C&CSF "Geotechnical Report Requirements (beginning of Attachment F). 

ill. There is No Mitigation Possible for a 40+% Gradient Slope 

SFPD adopted developer's distracting argument that house building can be mitigated to lessen transient 
vibrations from excavations for the houses, a minor problem compared to tons of concrete for the street, and 
its foundations required by the steep slope, which will generate vibrations from exercising the street by 12 
daily trips according to SFPD (minimum). First, SFPD lacks the civil engineering expertise to determine 
that slope, normal to contour lines shown on the topographical map that was produced by the developer's 
land surveyor (Daniel Westover, LS 7779), is 40.3% (Attachment A). Second, in not recognizing the real 
problem oflow cycle fatigue of the pipeline's weld metal at the longitudinal weld lines from constant 
vibrations in service transmitted to L-109 by the intended subgrade supported concrete structure (which is 
not allowed by PG&E), SFPD failed in their Initial Study to properly classify the potential environmental 
problem as significant as that determination would have led to an EIR which is what SFPD strives to avoid. 

IV. Concrete Structure is Prohibited by PG&E & Street Cannot Meet SFDPW Standards 

Conveniently, the developer has not submitted engineered plans to PG&E for approval and SFPD's 
MND conflicts with the plans (Franco 2016). The MND states "For the street extension, top soil up to 
as much as 12 inches will be removed, and a cement concrete road surface with a thickness of 8 to 10 
inches would be installed." (SFPD 2017a, bullet at bottom of page 56.) Grading and soil removal 
described in the MND would erase the "existing" cover over the pipeline thereby triggering the 
minimum three foot pipeline cover requirement which cannot be accomplished with existing L-109. 

LAWRENCE B. KARP CONSUL TING ENGINEER 
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As the pipeline has been described by the following text: "Current records ... depth of cover could be as 
shallow as 24 inches" (PG&E 2017, Item 2), pipeline replacement would be required. There is no way to 
reduce the natural slope gradient without retaining walls crossing the pipeline. The gradient requires, for 
the street specified by City Planning to be 10 inches thick, a reinforced concrete section with foundations 
or keyways in Franciscan rock placed under the concrete upon the existing pipeline, which would mean 
hard transmission of daily vibrations to the pipeline caused by vehicles. Not discussed herein are the civil 
engineering plans (Franco 2016) as they specify asphalt pavement over aggregate base and show a 
retaining wall interfering with the pipeline. Structure over L-109 in the MND (even for the false gradient 
published by City Planning) is prohibited under PG&E regulations (PG&E 2017, Item 6). 

The MND's emphasis is for "two residential building pennit applications" dismissing the rest of the project, but a 
garage/off-street parking places is required for each residence. This requirement can only be satisfied by 
vehicular access to garages at each of the two houses (and the additional four houses if the street is approved by 
the Board of Supervisors by denying the appeal). The hook is that if the project is approved at this stage SFDPW 
will have a difficult task refusing to pennit the project and it is unknown if PG&E will waive their rule about no 
structure within 10 feet of their pipeline as well as the total elimination of effective (but vital) inspections of leaks, 
corrosion, and cathodic protection by the installation of227 tons of concrete not including foundations. 
Rightfully, after the 2010 San Bruno disaster, PG&E must require an EIR before waiving safety requirements. 

In 1981 PG&E placed their L-109 pipeline in their right-of-way in very steep paper street protracted in 
1861 because it was never expected to be an actual street as SFDPW has always disallowed this segment 
of Folsom Street. Nor should it be approved or accepted now by SFDPW (Order 183447, 3/24/15) as 
City streets are limited to 17% gradient, fire truck access is limited to 14% gradients, and dead end street 
widths need to be increased to 60 feet (Attachment B). 

However, the developer, for this project, is attempting an end run around both SFDPW and PG&E by 
emphasizing the residences are all that matter at this time which kicks whatever PG&E and SFDPW 
require down the road, which is grossly improper under all of CEQA: "All phases must be considered." 
(14 Cal Code Regs §15126). SFPD failed to submit and require for written comments from SFDPW 
and PG&E. This matter is environmentally sensitive to the community so unverified discussions by 
telephone or e-mail about intentions that only concern "grading wade' (PG&E 2017, paragraph 1 line 
1) which are not otherwise supported by approved engineering plans and specifications relevant to the 
MND, for the intended structures to be placed upon the pipeline, are insufficient to facilitate project 
approval by the Board of Supervisors. Review for compliance with PG&E Utility Standard TD-44905 
"Gas Pipeline Rights-of-Way Management" would be a minimum requirement for the utility which 
would have to include characterizing the bedding and backfill for volume change by densification 
when loaded, exercised by the street, and shaking of concrete during an earthquake, and subdrainage. 
An EIR is necessary to properly investigate the project's environmental effects and inform the public. 

V. PG&E Has Not Evaluated and Approved the Project 

CEQA requires "Mitigation measures must be fully enforceable through permit conditions, 
agreements or other legal binding instruments (14 CCR §15126.4). In order for vehicles to access 
the two car garages for each house shown on the architectural plans for the buildings (SFPD 20 l 6b) 
the vehicles would have to cross the near surface 26 inch diameter L-109 is planned to be covered 
with a 227 ton concrete structure not including foundations. Although the City Planning states that 
PG&E "has evaluated the proposed project" (SFPD 2017c) that is not true. Snippets of hearsay 
from the developer and purported telephone conversations by persons at the Planning Department 
about a single subject, vibrations due to house building, do not in any way constitute a proper 
evaluation of significant environmental effects for the full project which is required by Initial Study. 

LAWRENCE B. KARP CONSUL TING ENGINEER 
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A list of questions were posed and answers were provided on 5/28114 by PG&E employee Austin 
Sharp; however he declined to locate the pipeline and did not know its depth, and noted that regular 
inspections for leaks and levels of cathodic protection are regularly performed. He was not 
informed about the project's street construction which would eliminate the inspections he said must 
regularly occur. But there is no evidence that Mr. Sharp or anyone at PG&E he had consulted with 
knew about the steepness of the slope or anything about the project because with his e-mail he 
provided the questioner with a proprietary image "Ll 09 _Folsom_Street.pdf' (not in the record) as 
well as answers that all show a lack of significant knowledge about the project (Attachment C). 
The proprietary aerial image depicts the path of the pipeline but shows the project site (by boxing 
addresses 3516 and 3526 Folsom Street) far to the east and outside the path of the pipeline instead 
of west and over the pipeline which is the actual location of the project. The image is noted to be a 
PG&E's to be operated only by PG&E personnel. What this means is that neither Mr. Sharp nor 
apparently anyone else at PG&E knew the simple facts, steepness and location of the project and 
with that there is no record of site visits or review of documents which preclude proper "evaluation". 

Genuine evaluation of the project would include engineering by PG&E's licensed professionals that 
would occur in a full investigation of the entire project including the concrete street and foundations 
for the concrete to be placed on a 40+% grade directly over the pipeline by PG&E, how welds and 
leaks and corrosion can be monitored, and how vibrations from in-service exercising of the street will 
affect the 26 year old pipeline. The research and investigation must culminate in a dated and signed 
report for the public to review and comment. Asking PG&E for such evaluation has been carefully 
avoided by the project sponsor and the agency, who have both to date supplied only innuendo. 

VI. Vibrations: Minor Transient in MND, Major in Service for ProjeCt 

Taking direction from the developer, who hired an acoustical and air quality company (not licensed 
architects or engineers) appropriate for remodel of a symphony hall, to opine in what have been 
purported to be engineering reports called "Memos", they concluded that excavations for building 
the residences will not produce significant vibrations that will affect the 26 inch diameter, 26 year 
old, welded steel gas pipeline (Illingw01ih & Rodkin 2017a,b). In California, engineering 
documents must be stamped and signed by licensed professional engineers (B&P Code §6735.1). 

The reports use irrelevant data from New Hampshire and Hawaii to estimate the propagation of 
peak particle velocity (PPV) from assumed house building construction in the Franciscan formation 
of San Francisco and then made mathematical calculations to impress the City's Planning 
Department. To fit theoretical mathematical equations, the writers make compound assumptions 
about geotechnic conditions that have no basis in fact and simultaneously ignored the street 
construction specified by City Planning along with certain activity over the coming years. These 
types of postulations, which are prepared to make a case which the preparers are hired to make and 
serve no useful purpose, are known to qualified engineers as "junk science". 

The lllingsworth & Rodkin memos reported an "evaluation ... ofthe potential for vibration levels from the 
residential building construction project at 3516 and 3526 Folsom Street of effecting a buried P&E gas 
line ... ". There is nothing about the massive concrete street construction and constant use of the street for 
the project that will be upon L-109 which cannot be accessed for inspections and repairs. The memos 
concern transient motions for building houses, not vibrations generated by in service vibrations 
constantly generated by 12+ trips per day for vehicles to and from the ultimate 6 houses, which do not 
include delivery trucks. Due to difficult access from the street to the garages vehicles have to be parked 
in tandem, which requires for use of a vehicle that is blocked by another one, one has to be driven into 
the street to allow the other exit or enter. That means at least 50% more transits over the new street. 
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There is no indication the depth of the pipeline at any point (which PG&E's estimates is less than 
24 inches which would be reduced to less than 14 inches clearance between the top of the pipe and 
the bottom of the concrete street after 10 inches of soil removal and concrete construction noted in 
the MND). There are no reasons given why the "potholing" PG&E has suggested to locate the pipe 
has not been performed by Gruen which could have been done if the bedding and backfill to the 
pipe had been evaluated, a minimum requirement to evaluate the street phase of the project. There 
is no acknowledgment that the only construction PG&E has written about for the project is "grading 
work" with no review by PG&E of engineering plans and no written approval for the project. There 
is no mention that the referenced "soils" report shows a level project site and the fact that the 
characteristics of the bedding and backfill for the pipeline, which have failed before (Attachment D), 
are deliberately unknown. There is no understanding demonstrated by City Planning that the 
planned 227 tons of concrete used to build the street on a 40+% gradient cannot stand alone by 
friction so the concrete mass must have buttressing and anchoring foundations for the street or it 
will slide. And what will the construction vibrations from excavating into rock for the foundations 
for the street have on the pipeline even before the street is put into service? And of course how can 
the pipeline be inspected under the concrete for cracks and leaks, and level of cathodic protection? 

VII. City Planning Accepted Obviously Superficial and Defective "Soils Reports" 

SFPD failed, apparently because of undue influence or ignorance, to request and secure the most 
fundamental technical information necessary to properly assess the geotechnical aspects of the 
project. Where a proper report of geotechnical engineering investigation would absolutely be 
required for any excavation and grading project where there will be excavations ("up to 10 feet") 
into a very steep slope (for obvious reasons, since 1861 no street was actually constructed) below 
identified landslides, SFPD first turned to an extra shoddy boilerplate "soils report" produced in 
duplicate by Gruen on 8/3/13 and then unbelievably gave credence to an 11/29/16 "update" where 
Gruen's surrogage misstated the houses as being on one lot, and then being confident in stating 
nothing was done concerning the [street portion] of the project ("No other project details are known 
at this time"). Then, more paper, incomplete and substandard, was generated (group Attachment E). 

These "reports", written for the the proposed houses (duplicates), showed miserable site plans for 
non-existent level lots in a level project area, and they contain absolutely no information about the 
project site which has to include, as there are garages shown on the plans, the proposed extension of 
Folsom Street including the near-surface pipeline, intended grading, and street construction which 
requires foundations. The proposed improvement of Folsom Street that was before SFPD has clear 
potential environmental impact, which would have been obvious to qualified design professionals. 

Subsequent to the original report( s) for both new houses, which do not meet minimum standards for 
such reports, someone using the engineer's stamp (apparently to avoid liability for the stamp holder) 
produced more worthless documents. On 11/29/16 the developer submitted a "Geotechnical Report 
Update" for the houses (3516 and 3526 Folsom Street), reports that were improperly written with 
several short paragraphs, and signed by a Gruen surrogate (in violation ofB&P Code §6735.1). 
The first stated the letter presented " .... an update of my geotechnical investigation for the proposed 
residence [sic] at 3516 and 3526 Folsom Street .... " and under a paragraph titled "Proposed Project", "It 
is my understanding that the project will consist of the design and construction of a new residence 
[sic] on an undeveloped lot [sic]. No other project details are known at this time." 

The City adheres to constantly revised but strict geotechnical report requirements ( e.g Attachment F) 
which were ignored (the 2015 version referenced the 1974 URS/Blume map per the Slope Protection Act 
(SPA), C&CSF 2008); the early 2017 version references the local 2000 Seismic Hazard Zones map. 

LAWRENCE B. KARP CONSUL TING ENGINEER 



Board of Supervisors RE: 40+% Street Upon Gas Pipeline in Landslide Area, 9/12/17 Page 6of13 

Whether or not there is an exact SP A technically in effect exactly at this time is immaterial; the intent 
and data exists and it is important to consider by all geotechnical engineers. In SFPD's CatEx 
Determination and the MND, Gruen's papers were referenced without regard to the fact that nothing 
serious about the project was in them but should have been because the City's report requirements stress 
slope and grading information (as do all versions of the SPA). Nevertheless SFPD stated in their 
determination and MND that the project site was investigated when it was not. It is incomprehensible 
why SFPD took the Gruen papers without question. First, two new houses on two level lots, and second, 
two houses on one lot in the update, are not legitimate geotechnical documents pertaining to the grading 
of a slope having 40+% gradient over and on top of a large diameter gas pipeline in a landslide area. 
However, in the "update" it was admitted engineering about the project was unknown, which effectively 
voided the CatEx. For the purpose of CEQA (here the MND) the reports are superficial and defective. 

In SFPD's CatEx Determination, nobody licensed as a design professional, gave as references forthe 
Dermination (that there was "no possibility" of environmental impact) the superficial "reports" for houses 
that do not approach minimum ASCE Standards for site investigations (ASCE 1976) and SFDBI's report 
requirements which are primarily directed to excavations and grading of slopes and foundations in slopes, and 
they do not meet standards set forth in the California building codes as adopted tri-annually by C&CSF. 

The Gruen house reports do not comply with recognized practice and standard-of-care and competence 
regulations required for California engineers contained in the Business & Professions Code, and 
misrepresentation prohibitions for California engineers contained in the California Code of Regulations 
for development in steep difficult areas let alone those that have large underground natural gas pipelines. 
Gruen and his surrogates know very little about the project that is the subject of the present appeal. 
SFPD's reliance in their MND on poor writings by Gruen for two identical houses only vaguely related 
to the project where vehicular access via an improved Folsom Street is intended by the developer (and 
also expressed by other lot owners than the project applicant who intend to rely on the project 
completion to access and develop their lots) reveals that the "Environmental Review Officer" is not 
qualified in civil and geotechnical engineering. 

On 1 /24117, on the day the CatEx appeal hearing was to be heard (cancelled a few minutes before it was 
about to begin for good reason: "A categorical exemption cannot be used for an activity where there is a 
reasonable possibility that the activity will have a significant effect on the environment due to unusual 
circumstances.)" [i.e. the gradient and pipeline], 14 Cal Code Regs §15300c. Gruen's surrogate produced 
another document stamped but not signed by Gruen referring to Gruen in the third person. Here the 
surrogate (no initials this time) criticized Dr. Rune Storesund, geotechnical engineer and Executive 
Director of the University of California Berkeley's Center for Catastrophic Risk Management who, aside 
from that position also happens to provide private consulting for the State of California Department of 
Education, a truly qualified expert and actingpro bono to the community, no less. Gruen's surrogate, in 
responding to the Storesund reports (Storesund 20 l 6a, b) where Storesund questioned the missing 
geotechnical information concerning the pipeline in the Gruen reports, stated that the information was 
available for the residences or was "beyond the scope of our work for the residential development" and 
other disclaimers. Gruen's loan of his professional engineering stamp to an unlicensed person is a serious 
violation of Business &Professions Code §6735.1, and allowing his stamp to aid and abet the Rules of 
Professional Conduct for engineers (Cal Code Regs §475(c)) is also a cause for discipline by the Board. 

Lastly, after SFPD issued their amended MND on 6/8/17, on 7/6/17 Gruen produced a report purportedly 
about his geotechnical investigation for "planned Street and Utility Improvements" at the project site. 
The report is yet another incompetent document which City Planning did not question although there was 
no information asserted that could corroborate their standard denial of there not being any potential 
significant impact for the project. 

LAWRENCE 8. KARP CONSUL TING ENGINEER 



Board of Supervisors RE: 40+% Street Upon Gas Pipeline in Landslide Area, 9/12/17 Page 7of13 

On 1/24/17 Gruen's surrogate wrote the portion of the project site that was outside of the houses 
("beyond the scope of our work for the residential development") but now, using that excuse again but 
stating he perf01med in accordance with his agreement with his assignment by the developer, he still 
provides no information what his assignment was actually about and he fails completely to confirm what 
City Planning had written that there will be no potential environmental impact from the project. This is 
because there will be significant potential environmental impact to the community from the project. 

Gruen's 7 /6/17 report is merely a reiteration of boiler plate paragraphs immaterial to the issues of the 40+% 
slope inclination and the near surface gas pipeline under pressure that runs down the middle of the 
undeveloped, for 156 years, paper Folsom Street, where construction is intended. These are apparently 
"details" as the report again, as was done on 11/29/16 by a surrogate, states "No other project details are 
!mown at this time." The site plan again shows a level project site, the report does not address the extreme 
steepness of the site, and there is nothing about L-109's depth and ground characteristics such as density and 
grain size for P-109's bedding or backfill. There are no recommendations for design and construction of the 
concrete street and its necessary foundations for the 227 tons of concrete proposed to sit on the 40+% grade 
such as values to be used for friction between the concrete street and the ground, groundwater and 
subdrainage, and the effect on the pipeline from excavating into the hillside for foundations and long term 
in-service vibrations transmitted from the concrete street to subgrade from the many daily trips up and down 
the hillside that City Planning has written about (SFPD 20l 7a) as well as shaking during earthquakes. 

VIII. Geotechnic Maps Show Project in a Very Steep Area Subject to Landsliding 

As the activity is in a "uniquely sensitive environment" evidenced in this case by the State of 
California's "Seismic Hazard Zones" map of C&CSF (Attachment G) which is now used as the 
City's standard reference and based in part on that study, no less, is SFPD's own published "CatEx 
Determination Layers" map showing "Seismic Hazard Zone: Landslide" and "Slopes Over 20%" 
(Attachment H) which clearly apply to the subject project regardless of SFPD's denial in their 
CatEx determination which ignored mapping even though it is as precise as exists anywhere; the 
large diameter gas pipeline buried in the steep hillside of protracted Folsom Street where backfill has 
failed in the past (Attachment D), potential damage covered by expert reports ignored by SFPD that 
will be excavated and graded; the extreme steepness (Attachment A) of the hillside below an active 
landslide (40.3% gradient, not the 28% basis that is incorrectly stated (without substantiation) in both 
SFPD' s documents (page 1, paragraph 1 ). Of all the mapped areas of San Francisco, the most 
prolific are the maps adopted that regard hazards of activity in areas of steep slopes and landsliding 
that goes with those steep slopes (e.g. Attachments F, G, H). 

The exemption for an activity specifically does not apply if the activity may have an impact on an 
environmental resource of"hazardous or critical concern where designated by, precisely mapped, and 
officially adopted pursuant to law by federal, state, or local agencies." 14 Cal Code Regs §15300.2(a). 
Full environmental review is necessary as CEQA does not allow (Practice Under CEQA §5.57A) an 
agency to rely on mitigation measures to conclude any project is categorically exempt so what SFPD 
has done to get around that regulation is to contrive a pathetically inadequate MND. 

Locations below landslides are especially meaningful for geotechnical engineers (but not for SFPD) 
where the landsliding is above steep slopes that are proposed for excavation and grading. Engineers, 
but in this case planners, recognize the very real potential loss oflateral and subjacent support for land 
above, and accompanying change in groundwater regime, as being critical. The geotechnical maps are 
as precise as can exist under mapping standards in California for such engineering in lieu of an 
environmental review, which is the point of CEQA particularly applicable for the subject project. 
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IX. The 1861 Protracted Map Without Consideration of Topography Created "Junk Lots" 

156 years ago the Bernal Heights area was protracted (on paper, without regard to topography) into 1783 
small lots clustered around fictitious street names or extensions of existing streets. With the Subdivision 
Map Act, enacted by emergency legislation, the state outlawed subdivision by protraction. The paper 
subdivision, titled "Gift Map 3" (Attachment I), included Butler Street now known as Folsom 
Street. To illustrate the map's actual (never intended) use, the protraction showed 20 lots on the 
west side of Folsom (Butler) from "Powhatan" northward to "California Street" which indicated 
paper Folsom Street was to run up over and down the cliffs in Bernal Heights Park! 

As the area developed, protracted lots were combined or abandoned leaving only 3 lots developed on 
the west side of Folsom north of Powhattan up to the end of developed Folsom Street where it turns 
into Chapman Street. Many of the individual protracted lots were ever built upon with houses nor 
were they ever intended to be, individually they were often judged near worthless. For instance, 
years after the assessors map was created, Lots 11 and 12 sold for $4,000 each to the City and Lot 13 
(now known as 3516 Folsom, vacant) sold for $4.83. The proposed project, the development of 
Folsom, is north of the intersection with Chapman. 

X. CEQA Prohibits "Piecemeal" Projects Resulting in Cumulative Effects 

SFPD's Determination circumvents cumulative and compound evidence of requirements for an 
environmental review for this project, and presentation of the project (and handling by SFPD) which is 
obviously a CEQA prohibited "piecemeal" approach, 14 Cal Code §15303(a), to a project that will shortly 
service six steep hillside lots (admittedly, the record shows that other lot owners have indicated they will 
develop lots if Folsom Street is constructed) which, after the State's Subdivision Map Act and the 
SFDPW Subdivision Regulations, could not have been created. SFPD has no qualified staff to opine on 
the engineering aspects of the project (there are no licensed engineers or even other licensed design 
professionals such as architects and land surveyors on staff). Licensure, not a fancy in-house title to 
supplement wages, is evidence of qualification under California's Business & Professions Code. 

XI. City Planning Failed to Recognize SFDPW's Need to Protect City's Slope 

The lots immediately between the project site (Folsom paper Street) and Bernal Heights Boulevard, 
which is also directly below the landsliding shown on SFPD's CatEx (and other) maps, are shown in 
relative detail on the "Property Information Map" issued to the public as property information. For 
the Gift Map 3 lots combined over the end of Folsom Street, the annotated maps (Attachment J) 
show that all the lots above the project site (not the private lots to the east) are under "SFDPW 
jurisdiction" and they are noted as having "Slope Protection". 

From a civil/geotechnical engineering, and community standpoint, it is imperative that the project is 
subjected to full environmental review (EIR) to properly inform the public below and lateral to the 
proposed project concerning the significant potential environmental impacts of the project. 

XII. Planning Department Publishes the Map "CatEx Determination Layers" 

Furthermore, and demonstrative of their questionable motives which bears repeating, SFPD has 
anlazingly ignored their own detailed map which they generated and titled "CatEx Determination Layers, 
Printed May 17, 2015 [by] San Francisco Planning Department" (Attachment H). City Planning's own 
map shows two "Layers" that are allocated to "Seismic Hazard Zones" and "Slopes Over 20%" with the 
project site located on both steepness and hazard layers (the gradient of the site is 40+% which is double 
the map's threshold) and the slope's earthquake hazard is mapped directly overhead of the project site. 
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Incredibly, the SFPD reviewers failed to review their own map which they even made into a poster as 
noted on the map (and other maps that show "sensitive environment" were also not reviewed or if they 
were in some degree they were not understood). Even if they did not recognize the environmental 
hazards associated with excavating below an active landslide or chose to treat the hazards, 
without technical support, as being insignificant, City Plam1ing's CatEx Determination, now 
replaced with a Mitigated Negative Declaraton to avoid environmental review is tantamount to 
making CEQA a nullity. 

XIII. Planning Department's Initial Study for MND is Grossly Defective 

The finding in City Planning's proposed Mitigated Negative Declaration "The project could not 
have a significant effect on the environment" (SFPD 2017 a, (page ii)" is not based on substantial 
evidence and there is substantial evidence to the contrary in the record. And, the statement "In the 
independent judgment of the Planning Department, there is no substantial evidence that the project 
could have a significant effect on the environment", signed by someone for Lisa Gibson on 7/11/17, 
only means that the Planning Department does not have qualified persons on staff and has not 
performed a proper Initial Study. 

In the Planning Department's "Summary of Environmental Effects" and "Evaluation of 
Environmental Effects", the following are false answers in the proposed Mitigated Negative 
Declaration: 

Impact lb 
(page 25) 

Impact 4e 
(page 35) 

Impact 5b 
(page 44) 

Impact 13a.ii 
(page 94) 

Impact 13a.iv 
(page 94) 

Impact 13c 
(page 94) 

Conflicts with PG&E and SFDPW regulations 1 (IV, V above). 
Box should have been checked for "Potentially Significant Impact" 

Creates dead end on 40+% substandard width street w/o tum-around (IV above). 
Box should have been checked for "Potentially Significant Impact". 

Vibrations affecting loading of pipeline2 (I, III, VI, V above). 
Box should have been checked for "Potentially Significant Impact". 

Seismic shaking of concrete street/fdns will affect pipeline (IV, VII, VIII above) 
Box should have been checked for "Potentially Significant Impact". 

Project is in the vicinity of a landslide area (I, II, VI, VIII, XI, XII. above). 
Box should have been checked for "Potentially Significant Impact". 

Project is in the vicinity of off-site landsliding3 (I, II, VI, VII, VIII, XI, XII above). 
Box should have been checked for "Potentially Significant Impact". 

1True: "The proposed project includes the improvement of a currently unimproved 'paper' street 
segment of Folsom Street" (MND, page 25). 

2Vibrations from excavating into the hillside for foundations for a concrete street on 40+% grade, 
loading on pipeline from concrete, and vibrations in service of street from automobile and truck trips will 
affect large diameter gas pipeline. 

3False: "The project site and vicinity do not include any hills or cut slopes that could cause or be 
subject to a landslide." (MND, page 97). 
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Impact 15a 
(page 104) 

Impact 15b 
(page 104) 

Impact 15h 
(page 104) 

Impact 16c 
(page 104) 

Impact 18b 
(page 112) 

Impact 18c 
(page 112) 

Alteration of ground regime around large gas pipeline (I, II, III, IV, Vil above). 
Box should have been checked for "Potentially Significant Impact". 

Concrete structure will block leak/conosion detection (I, III, IV, V, VI, VII above). 
Box should have been checked for "Potentially Significant Impact" . 

Conceal detection of corrosion/leaks may result in fires (I , III, IV, V, VI, VII above). 
Box should have been checked for "Potentially Significant Impact" . 

Conceal detection of corrosion/leaks may result in waste (I, III, IV, V, VI, VII above) .. 
Box should have been checked for "Potentially Significant Impact". 

Impacts 1b=>16c have cumulative potential significant impacts on the environment. 
Mandatory: Box should have been checked for "Potentially Significant Impact" . 

Impacts 1b=?16c have cumulative potential significant impacts on the environment. 
Mandat01y: Box should have been checked for "Potentially Significant Impact". 

XIV. Summary 

In my professional opinion, earned by over 50 years involvement in geotechnical (soil and foundation) 
engineering in San Francisco, if the subject project is implemented without a proper and complete 
environmental review, which only an independent EIR under CEQA can provide, there is a potential for 
significant environmental impact to result from the project which is cumulative. 

The potential exists not only during construction of house foundations which City Planning has taken 
the liberty to emphasize while ignoring the street construction phase of the project, but the cumulative 
impacts of constructing the street and the impacts of the street in service due over a near surface large 
diameter natural gas pipeline as well as the contribution of additional development of more buildings 
and use of a concrete structure and its foundations over the pipeline facilitated by the project which in 
turn is will be block inspections of leaks, weld fatigue, c01Tosion, and inspection and replacement of 
anodes for the cathodic protection, and is also likely to impair lateral and subjacent support in the 
landslide area in and above where the project is situated. 

XV. Conclusion 

My credentials include an earned doctorate and other degrees as well as a post-doctoral certificate 
in earthquake engineering from the University of California, Berkeley. As a public service, I have 
provided this report as assistance to the Bernal Heights neighborhood without fees or any other 
compensation. I will be present at the appeal hearing to answer any questions from Board Members. 
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C. STREET GUIDELINES 

1. Alignment 

All streets shall, as far as practicable, align with existing streets. The Subdiv ider shall 

justify any deviations based on written environmental and design objectives. 

2. Intersecting Streets 

Intersecting streets shall meet at right angles or as nearly so as practicable. 

3. Naming 

Streets of a proposed subdivision which are in alignment with existing streets shall 

bear the names oft he existing streets. The Department of Public Works shall approve 

names for all new streets. 

4. Street Grades 

DPW shall not approve street grades in excess of 17% except as an exception and 

under unusual conditions. 

Streets having grades in excess of 14% shall require separate consultation with the 

Fire Department prior to use for fire access purposes. 

No gutter grade shall be less than 0.5%. The Subdivider shall provide concrete on any 

pavement grade less than 1.0%. 

The Subdivider shall connect all changes in street grades, the algebraic sum of which 

exceeds 1.5%, with vertical curves ofDPW-approved length sufficientto provide safe 

stopping sight distances and good riding quality. All changes in street grades shall 

have an absolute value of the algebraic difference in grades which does not exceed 

fifteen percent ( 15% ), regardless of any vertical curves. 
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The Director with the consent of the SFFD may approve ofany design modification to 

this standard on a case-by-case basis. 

5. Surface Drainage 

a. Subdivider shall grade streets to provide a continuous downhill path. 

b. At low end cul-de-sacs and sumps, in addition to sewer drainage facilities, Subdivider shall 

provide surface drainage channels in dedicated easements as relief of overflow to prevent 

flooding ofadjoining prope1ty. 

c. Subdivider shall design street and drainage channel cross-sections to provide a transpmt 

channel for overland or surface flow in excess of the 5-years stonn capacity of the sewer 

system. The channel capacity shall be the difference between the sewer capacity and the 

quantity of runoff generated by a 100-year stonn as defined by the NOAA National 

Weather Service or by City-furnished data, applied over the tributary area involved. 

d. Subdivider shall round street curb intersections by a curve generally having a radius 

equivalent to the width of the sidewalk and the design shall be in accordance with the Better 

Streets Plan. While allowing vehicle movements for emergency vehicles, the Subdivider 

shall use the smallest possible radius. 

D. PRIVATE STREETS 
Private streets shall have a minimum right-of-way width of 40 feet for through streets. 

Dead-end private streets shall have a minimum right-of-way width of 60 feet. The 

Subdivider shall consult with the Fire Department and Department of Building Inspection 

for all designs that might result in less than the minimum width. 

E. BLOCKS 
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Pipeline Location is Not Exact 
Call 81 1 before you dig 

PG&E Pipeline Information 
Facilities to be operated by PG&E personnel only 



9/10/2017 12:30 PM Fw: Fwd: Development on Upper Folsom Stre ... 

Subject: Fw: Fwd: Development on Upper Folsom Street Follow-Up Request 
From: barbara underberg <bjunderberg@yahoo.com> 
Date: Sun, 10 Sep 201 7 18 :23 :03 +0000 (UTC) 
To: "L. B. Karp" <lbk@lbkarp.com> 

----- Forwarded Message -----
From: Herb Felsenfeld <herbfelsenfeld@gmail.com> 
To: Deborah Gerson <dgerson646@gmai l. com>; "bjunderberg@yahoo.com" <bjunderberg@yahoo.com> 
Cc: Gail Newman <g-newman@comcast.net> 
Sent: Saturday, September 9, 2017 5:31 PM 
Subject: Fwd: Development on Upper Folsom Street Follow-Up Request 

Barbara - I believe this is the e-mail you wanted. 
Deborah - Thank You!! 
Herb 

---------- Forwarded message---------
From: Deborah Gerson <dgerson646@gmail.com> 
Date: Sat, Sep 9, 2017 at 5:06 PM 
Subject: Fwd : Development on Upper Folsom Street Follow-Up Request 
To: Herb Felsenfeld <herbfelsenfeld@gmail.com> 

Here's the message from Austin Sharp that you wanted. 
The date is 5/28/2014 
---------- Forwarded message---------
From: Sharp, Austin <AWSd@pge.com> 
Date: Wed, May 28, 2014 at 4:57 PM 
Subject: RE: Development on Upper Folsom Street Follow-Up Request 
To: Herbert Felsenfeld <herbfelsenfeld@gmail.com> 
Cc: Deborah Gerson <dgerson646@gmail.com>, "Fabien Lannoye (fabien@bluorange.com)" 
<fab ien@bluorange.com> 

Hi Deborah, Herb, and Fabien, 

Please see below fo r the response to the questions that Deborah submitted to me. Herb, I wi ll have the 
additional questions sometime next week. I wi ll also be attending your design review board meeting 
tonight, so if you have any PG&E related questions I wi ll be available to answer them. Look forward to 
seeing you there. 

Background: Lot 13 and Lot 14, Block 5626; 3516 Folsom St. ; 3526 Folsom St. Concerned 
neighbors require explicit information about Pipeline 109. Thus we are sending the following 
request for information to the developer and to you as a representative of PG&E. As the 
owner o'fthe above listed lots, in the vicinity of Pipeline #109 in Bernal Heights, we, 
concerned neighbors, are asking you to provide the following information: 

QUESTION(S) 1: Where exactly is pipeline 109?; identify the longitude and latitude coordinates. 
RESPONSE(S) 1: Please see attachment "L 109_Folsom_Street.pdf' fo r the location of Line 109 near 
3516 and 3526 Folsom Street, San Francisco . PG&E does not provide latitude and longitude of natural 
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gas pipe lines to outside parties (other than its regulators) for security reasons . To have PG&E identify 
the location of the gas lines in your street. please call USA, the Underground Service A lert, at 811 . 

QUEST ION(S) 2: How deeply is #109 buried? 
RESPONSE(S) 2: Gas transmission pipelines are typica lly installed with 36 to 48 inches of cover. 
However, the depth may vary as cover over the lines may increase or decrease over time due to land 
leveling and construction. Without digging and exposing the li ne, it is not possible to determine the exact 
depth. 

QUESTION(S) 3: What is Pipeline #109 composed of? 
RESPONSE(S) 3: Line 109 is a steel pipeline . In your neighborhood, this pipeline has a maximum 
allowable operating pressure (MAOP) of 150 pounds per square inch gage (psig), which is 19.8% of the 
pipe's specified minimum yield strength (SMYS). This provides a considerable margin of safety, since it 
would take a pressure of at least 750 psig to cause the steel in the pipe to begin to deform. 

QUESTION(S) 4: How old is Pipeline #109? 
RESPONSE(S) 4: Line 109 in this area was installed in 1981 and was strength tested at the time of 
installation. 

QUESTION(S) 5: How big in diameter is Pipeline #109? What is the composition of the pipeline? 
RESPONSE(S) 5: Line 109 in your vicinity is a 26-inch diameter steel pipeline. 

QUESTION(S) 6: How/with what are the pipe seams welded? 
RESPONSE(S) 6: Line 109 near 3516 and 3526 Folsom Street is constructed of API SL-Grade B steel 
pipe, and has a double submerged arc weld along the longitudinal seam. 

QUESTION(S) 7: How much gas runs through Pipeline #109? 
R_ESPONSE(S) 7: Line 109 has a variable flow rate that is dependent on system operations and San 
Francisco area gas customer consumption. As points of reference, however, Line 109 observed flow 
rates of 1.55 - 2.375 million standard cubic feet per hour (MMSCFH) through the flow meter at Sullivan 
Avenue in Daly City on May 27, 2014. 

QUESTION($) 8: When were the last 3 inspections? Would you produce the documentation for these 
inspections. 
RESPONSE(S) 8: PG&E has a comprehensive inspection and monitoring program to ensure the safety 
of its natural gas transmission pipeline system. PG&E regularly conducts patrols, leak surveys, and 
cathodic protection (corrosion protection) system inspections for its natural gas pipelines. Any issues 
identified as a threat to public safety are addressed immediately. PG&E also performs integrity 
assessments of certain gas transmission pipelines in urban and suburban areas . 

Patrols: PG&E patrols its gas transmission pipelines at least quarterly to look for indications of missing 
pipeline markers , construction activity and other factors that may threaten the pipeline. Line 109 through 
the neighborhood was last patrolled in May 2014 and everything was found to be normal. 

Leak Surveys: PG&E conducts leak surveys at least annually of its natural gas transmission pipelines . 
Leak surveys are generally conducted by a leak surveyor walking above the pipeline with leak detection 
instruments . Line 109 was last leak surveyed in April 2014 and no leaks were found. 

Cathodic Protection System Inspections: PG&E utilizes an active cathodic protection (CP) system on 
its gas transmission and steel distribution pipelines to protect them against corrosion. PG&E inspects its 
CP systems every two months to ensure they are operating correctly . The CP systems on Line 109 in 
your area were last inspected in May 2014 and were fo und to be operating correctly. 

Integrity Assessments : There are three federally-approved methods to complete a transmission 
pipeline integrity management baseline assessment: In-Line Inspections (Ill) , External Corrosion Direct 
Assessment (ECDA) and Pressure Testing . An In-Line Inspection involves a tool (commonly known as a 
"pig") being inserted into the pipeline to identify any areas of concern such as potential metal loss 
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(corrosion) or geometric abnormalities (dents) in the pipeline. An ECDA involves an indirect, above
ground electrical survey to detect coating defects and the level of cathodic protection. Excavations are 
performed to do a direct examination of the pipe in areas of concern as required by federal regulations . 
Pressure testing is a strength test normally conducted using water, which is also referred to as a 
hydrostatic test. 

PG&E performed an ECDA on Line 109 in this area in 2009 and no issues were found . PG&E plans to 
perform the next ECDA on L-109 in this area in 2015. PG&E also performed an ICDA (Internal 
Corrosio n Direct Assessment) on L-109 near 3516 and 3526 Folsom Street in 2012, and no issues were 
found . 

Unfortunately , PG&E cannot provide the documentation from these inspections because they contain 
confidentia l information that PG&E only provides to its regulators. 

QUEST ION($) 9: Is th is pipeline equivalent in type to the exploded pipeline in San Bruno? 
RESPONSE($ ) 9: Line 109 near 3516 and 3526 Folsom Street is not equivalent to the pipe in San 
Bruno that fai led . The pipeline in San Bruno that failed was PG&E natural gas transmission pipeline 
L-132, which had a diameter of 30 inches, was installed in 1956, and had an MAOP of 400 psig. As 
described in the responses above, L-109 in your area is a 26-inch diameter pipeline, was installed in 
1981, and operates at an MAOP of 150 psig . 

Thanks, 

Austin 

Austin Sharp I Expert Customer Impact Specialist 
Pacific Gas and Electric Company 
Phone: 650.598.7321 
Cell : 650.730.4168 
Email : awsd@pge.com 

From: Herbert Felsenfeld [mailto: herbfe lsenfeld@gmail.com] 
Sent: Thursday, May 22, 2014 6:00 PM 
To: Sharp, Austin 
Cc: Deborah Gerson 
Subject: Re: Development on Upper Folsom Street Follow-Up Request 

I look forward to hearing from you, Austin by COB 05/28 with answers to Dr. Deborah 
Gerson's questions, and, I similarly look forward to hearing from with answers to my 
additional questions by COB 06/04. 

Thank you kindly for your attention to our requests, as well for your timely and informative 
reply. 

Sincerely, 
Herb 

On Thu, May 22, 2014 at 4:37 PM, Sharp , Austin <AWSd@pge.com> wrote: 
Hi Herb, 

I expect the responses for the questions sent over by Deborah mid next week, and then the additional 
responses from your questions in the letter most li kely the week after. Please let me know if you have 
any questions. Thanks, 
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Austin 

Austin Sharp I Expert Customer Impact Specialist 
Pacific Gas and Electric Company 
Phone: 650.598.7321 
Cell : 650.730.4168 
Email : awsd@pge.com 

From: Herbert Fe lsenfeld [mailto: herbfelsenfeld@gmail.com) 
Sent: Saturday, May 17, 2014 3:26 PM 
To: Sharp, Austin 
Subject: Development on Upper Folsom Street Follow-Up Request 

May 17, 2014 

Thank you for talking with me on Friday, May 16, 2014, Mr. Sharp. Attached is a copy of a 
letter that will also be sent by US Mail. Hard cop ies will also be sent to Mr. Nick Bruno and 
Mr. Nick Stavropoulos. 
Thank you for your response to the questions within one weeks time. 

Yours tru ly, 
Herb Felsenfeld 

PG&E is committed to protecting our customers' privacy. 
To learn more, please visit http://www.pge.com/about/company/privacy/customer/ 

PG&E is committed to protecting our customers' privacy. 
To learn more, please visit http:// www.pge.com/ about/company/privacy/customer/ 

r------------------------ ~~~ - --------
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Site Description 
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FINDINGS 

As shown on the Boring Location Map, Plate 1, the project site is located northwest of the 
intersection of Folsom and Chapman Streets in San Francisco, California. )'he topography in the 
vicinity of the site slopes dovmward toward the south at an average inclination of about 3-Yi:I 
(horizontal:vertical). At the time of our investigation, the subject site was undeveloped. 

Geologic Conditions 

The site is within the Coast Ranges Geomorphic Province, which includes the San Francisco Bay 
and the n011hwest-trending mountains that parallel the coast of California. Tectonic forces 
resulting in extensive folding and faulting of the area formed these features. The oldest rocks in 
the area include sedimentary, volcanic, and metamorphic rocks of the Franciscan Complex~ This 
unit is Jurassic to Cretaceous in age and forms the basement rocks in the region. 

Loca11y, the site is in the San Francisco South Quadrangle (1993). A published geologic map of 
the area (Bonilla, 1998) shows the area southwest of the site is underlain by colluvial deposits 
(slope debris and ravine fill) consisting of stony silty to sandy clay and the area northeast of the 
site is underlain by chert bedrock. 

Earth Materials 

Our borings at the subject site encountered about 3 to 4 feet of soil overlying chert bedrock. 
Boring 1 encountered about 4 feet of very stiff, lean clay with varying amounts of sand overlying 
the chert bedrock. Boring 2 penetrated about 2 feet of very stiff, silty clayey sand overlying 
hard, sandy lean clay that was tmderlain at a depth of about 3 feet by chert bedrock. Detailed 
descriptions of the materials encountered as well as test results are shown on the Boring Logs, 
Plates 2 and 3. 

Groundwater 

Free groundwater was not encountered in our borings to the maximum depth explored of 5 feet. 
It is our opinion that the free groundwater table will be below the planned site excavations. We 
anticipate that the depth to the free water table will vary with time and that zones of seepage may 
be encountered near the ground surface following rain or irrigation upslope of the subject site. 
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Earthquake shaking results from the sudden release of seismic energy during displacement along 
a fault. During an earthquake, the intensity of ground shaking at a particular location will 
depend on a number of factors including the earthquake magnitude, the distance to the zone of 
energy release, and local geologic conditions. We expect that the site v..rill be exposed to strong 
earthquake shaking during the life of the improvements. The recommendations contained in the 
applicable Building Code should be followed for reducing potential damage to the improvements 
from earthquake shaking. 

Liquefaction 

Liquefaction results in a loss of shear strength and potential volume reduction in saturated 
granular soils belo\\' the groundwater level from earthquake shaking. The occunence of this 
phenomenon is dependent on many factors, including the intensity and duration of ground 
shaking, soil density and particle siz.e distribution, and position of the groundwater table (Seed 
and Idriss, 1982). The site does not lie within a liquefaction potential zone as mapped by the 
California Division of Mines and Geology for the City and County of San Francisco (CDMG, 
2000). In addition, the earth materials encmmtered on our borings have a low potential for 
Liquefaction. Therefore, it is our opinion that there is a low potential for damage to the planned 
improvements from liquefaction. 

Lateral Spreading 

Lateral spreading or lurching is generally caused by liquefaction of marginally stable soils 
underlying gentle slopes. In these cases, the surficial soils move toward an unsupported face, 
such as an incised channel, river, or body of water. Because the site has a low potential for 
liquefaction, we judge that there is a low risk for damage of the improvement'> from seismically
induced lateral spreading. 

Dcnsification 

Densification can occur in clean, loose granular soils during eruthquake shaking, resulting in 
seismic settlement and differential compaction. It is our opinion that earth materials subject to 
seismic densification do not exist beneath the site in sufficient thickness to adversely impact the 
planned improvements. 
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Bedrock was encountered in our borings at a depth of about 3 to 4 feet below the ground smface. 
We anticipate that excavations in the upper portions of bedrock at the site can be conducted with 
conventional equipment, although localized ripping may be required. Excavations extending 
deeper into the bedrock may require extra effort, such as heavy ripping, hoe-rams, or jack
hammering. We anticipate that the bedrock will become harder and more massive \l\~th 
increasing depth. 

Overcxcavation 

Loose, porous soils and topsoil, if encountered, should be overexcavated in areas designated for 
placement of future engineered fill or support of improvements. Difficulty in achieving the 
recommended minimum degree of compaction described below should be used as a field 
criterion by the ge.otechnical engineer to identify areas of weak soils that should be removed and 
replaced as engineered fill. The depth and extent of excavation should be approved in the field 
by the geotechnical engineer prior to placement of fill or improvements. 

Subgradc Preparation 

Exposed soils designated to receive engineered fill should be cut to form a level bench, scarified 
to a minimum depth of 6 inches, brought to at least optimum moisture content, and compacted to 
at least 90 percent relative compaction, in accordance with ASTM test designation D 1557. 

Material for Fill 

It is anticipated that the on-site soil will be suitable for reuse a<; fill provided that lumps greater 
than 6 inches in largest dimension and perishable materials are removed, and that the fill 
materials are approved by the geotechnical engineer prior to use. 

Fill materials brought onto the site should be free of vegetative mater and deleterious debris, and 
should be primarily granular. The geotechnical engineer should approve fill material prior to 
trucking it to the site. 

Compaction of Fill 

Fill should be placed in level lifts not exceeding 8 inches in loose thickness. Each lift should be 
brought to at least the optimum moisture content and compacted to at least 90 percent relative 
compaction, in accordance with ASTM test designation D 1557. 
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The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Design criteria are provided for foundations in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current ground surface and rock design criteria may be assumed 
more than 4 feet below the ctu-rent ground surface. However, if during construction, soil is 
observed more than 4 feet below the ground surface at foundation levels, the foundations will 
need to be deepened to bear in rock, or the foundations v.rill need to be redesigned using the soil 
values. 

lt is our opinion that the planned improvements may be supp011ed on a conventional spread 
footing foundation bearing in competent earth materials. If the spread footings would cover a 
substantial portion of the building area, a mat foundation may be used as an alternative to reduce 
fom1ing and steel bending costs. The Structural Engineer may also choose to use drilled piers to 
support improvements, or for shoring and underpinning, if required. Design criteria for each 
foundation type are presented below. 

Spread Footings 

Spread footings should extend at least 24 inches belo\'\' lowest adjacent exterior grade, or 18 
inches below lowest adjacent interior grade, whichever is lower. If soft or unstable soil areas are 
encountered at the bottom of the footings, localized deepening of the footing excavation will be 
necessary. Footing depths may he redn~ed if competent bedroek is exposed in footing 
excavations. Footings should be stepped to produce level tops and bottoms and should be 
deepened as necessary to provide at least 7 feet of horizontal clearance between the po1tions of 
footings designed to impose passive pressures and the face of the nearest slope or retaining wall. 

Spread footings bottomed in soil can be designed to impose dead plus code live load bearing 
pressures and total design load bearing pressures of 2,000 and 3,000 psf, respectively. If 
foundations are bottomed in bedrock, the footings may be designed for maximum allowable rock 
contact pressures of 3,500 pounds per square foot (psf) for dead plus sustained live loads, and 
5,000 psffor total loads, including wind or seismic forces. 
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A mat foundation may be used to support the planned improvements. The mat can be designed 
for an average allowable bearing pressure in soil over the entire mat of2,000 psf for combined 
dead plus sustained live loads, and 3,000 psf for total loads including wind or seismic forces. 
The weight of the mat extending below cmTent site grade may be neglected in computing bearing 
loads. Localized increases in bearing pressures of up to 4,000 psf may be utilized. If the mat is 
bottomed in bedrock, the mat may be designed for ma;ximum allowable rock contact pressures of 
3,500 pounds per square foot (psf) for dead plus sustained live loads, and 5,000 psf for total 
loads, including wind or seismic forces, with localized increases up to 8,000 psf. For elastic 
design, a modulus of subgrade reaction for soil of 50 kips per cubic foot and for rock of 200 kips 
per cubic foot may be used. 

Resistance to lateral pressures can be obtained from passive earth pressures against the face of 
the mat and soil friction along the base of the mat foundation. We recommend that an allowable 
passive equivalent fluid pressure in soil of250 pcf and a friction factor of0.3 times the net 
vertical dead load be used for design. In bedrock, a uniform pressure of 3000 psf and a friction 
factor of 0.4 times the net vertical dead load may be used for design to resist lateral forces and 
sliding. Passive pressures should be disregarded in areas with less than 7 feet of horizontal soil 
confinement and for the uppermost I -foot of foundation depth unless confined by concrete slabs 
or pavements. 

Retaining Walls 

The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Design criteria are provided for retaining walls in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current ground surface and rock design criteria may be assumed 
more than 4 feet below the current ground surface. However, if more than 2 feet of soil than 
what was anticipated from the borings is being retaining by subsurface walls, the portions of 
walls supporting the additional soil will need to be designed using the lateral earth pressures for 
soil conditions. 

Retaining walls should be fulJy backdrained. The backdrains should consist of at least a 3-inch
diameter, rigid perforated pipe, or equivalent such as a "high profile drain", surrounded by a 
drainage blanket. The pipe should be sloped to drain by gravity to appropriate outlets. 
Accessible subdrain cleanouts should be provided and maintained on a routine basis. The 
drainage blanket should consist of clean, free-draining crushed rock or gravel, wrapped in a filter 
fabric such as Mirafi l40N. The aggregate drainage blanket should be at least 1 foot in width 
and extend to within 1 foot of the surface. The uppermost 1-foot should be backfilled \\ith 
compacted native soil to exclude surface water. Alternatively, the drainage blanket could consist 
of Caltrans Class 2 "Permeable Material" or a prefabricated drainage structure such as Mirafi 
Miradrain. The backdrain should extend down at least 8 inches below lowest adjacent grade. 
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Rigid retaining walls constrained against such movement could be subjected to "at-rest" lateral 
earth pressures equivalent to those exerted by the fluid pressures listed above plus a uniform load 
of 6eH pounds per square foot in soil and of 4•H pounds per square foot in rock, where His the 
height of the backfill above footing level. Where an imaginary 1: I (H: V) plane projected 
dowmvard from the outermost edge of a surcharge load intersects a lower retaining wall, that 
portion of the constrained wall below the intersection should be designed for an additional 
horizontal thrust from a uniform pressure equivalent to one-half the maximum anticipated 
surcharge pressure in soil and one-third the maximum anticipated surcharge pressure in rock. Jn 
some cases, this value yields a conservative estimate of the actual lateral pressure imposed. We 
should be contacted if a more precise estimate of lateral loading on the retaining wall from 
surcharge pressures is desired. 

A seismic pressure increment equivalent to a rectangular pressure distribution of SH in psf may 
be used, where H is the height of the soil retained in feet. 

Wall backfill should consist of soil that is spread in level lifts not exceeding 8 ·inches in 
thickness. Each lift should be brought to at least optimum moisture content and compacted to 
not less than 90 percent relative compaction, per ASTM test designation D 1557. Retaining 
walls may yield slightly during backfilling. Therefore, walls should be properly braced during 
the backfilling operations. 

Where migration of moisture through retaining walls would be detrimental or tmdesirable, 
retaining walls should be waterproofed as specified by the project architect or structural 
engineer. 

Retaining walls should be supported on footings designed in accordance with the 
reconunendations presented above. A minimum factor of safety of 1.5 against ove1turning and 
sliding should be used in the desi&'ll of retaining walls. 

Slab-on-Grade Floors 

The subgrade soil in slab and flatwork areas should be proof rolled to provide a firm, non
yielding surface. If moisture penetration through the slab would be objectionable, slabs should 
be underlain by a capillary moisture break consisting of at least 4 inches of clean, free-draining 
crushed rock or gravel graded such that 100 percent will pass the I ·inch sieve and none will pass 
the No. 4 sieve. Further protection against slab moisture penetration can be provide<l by means 
of a moisture vapor barrier membrane, placed bet\veen the drain rock and the slab. The 
membrane may be covered with 2 inches of damp, clean sand to protect it during construction. 

j 
j 

J 
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This report has been prepared for the delusive use of Bluorange Designs and their consultants 
for the proposed project described in th1s repo1t. 

l 

Our services consist of profossional opihions and conclusions developed in accordance with 
generally accepted geotechnical engine4ring principles and practices. We provide no other 
wananty, either expressed or implied. <Dur conclusions and recommendations are based on the 
information provided us regardillg the p,roposed construction, the results of our field exploration 
and laboratory testing programs, and pr9fessional judgment. Verification of our conclusions and 
recommendations is subject to our revidv •. · of the project plans and specifications, and our 
observation of construction. 

' 
The test boring logs represent subsurfa~ conditions at the locations and on the date indicated. It 
is not wairanted that they are representaitive of such conditions elsewhere or at other times. Site 
conditions and cultural features describ~d in the text of this report are those existing at the time 
of our field exploration, conducted on J~ne 28, 2013, and may not necessarily be the same or 
comparable at other times. I 

The locations of the test borings were e¥ablished in the field by reference to existing features 
and should be considered approximate tjnly. 

I 
The scope of our services did not includ,b an environmental assessment or an investigation of the 
presence or absence of hazardous, toxicl or corrosive materials in the soil, surface water, 
groundwater or air, on or below, or aro~nd the site, nor did it include an evaluation or 
investigation of the presence or absence; of wetlands. 
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i:-::i CONGLOMERATE ~ PLUTONIC ~~ SHEARED ROCKS 
l ............. ·! 

LAYERING JOINT, FRACTURE, OR SHEAR.SPACING 

MASSIVE 
THICKLY BEDDED 
MEDIUM BEDDED 
THINNL Y BEDDED 

Grearer than 6 feet 
2 to 6 feet 
8 to 24 inches 
2-1 /2 to 8 inches 
3/4 to 2-1 /2 inches 
1 /4 to 3/4 inches 
Less than 1 /4 inch 

VERY WIDELY SPACED 
WIDELY SPACED 
MODERATELY SPACED 
CLOSELY SPACED 

Greater than 6 fee1 
2 to 6 feet 
8 to 24 inches 
2-1 /2 to 8 inches 
3/4 to 2-1 /2 inches 
Less than 314 inch 

VERY THINNL Y BEDDED 
CLOSELY LAMINATE:o 
VERY CLOSELY LAMINATED 

SOFT - Pliable; can be dug by hand 

HARDNESS 

FIRM - Can be gouged deeply or carved with a pocket knife 

VERY CLOSELY SPACED 
EXTREMELY CLOSELY SPACED 

MODERATELY HARD - Can be readily scrached by a knife bliirJe; scratch leaves heavy trace of dust and is readily visable 
after the powder has been blown away 

HARD · Can be scratched with difficulty; scratch produces littie PO\'vder and is often faintly visable 

VERY HARD - Cannot be scratched with pocket knife; leaves a meiallic streak 

STRENGTH 

PLASTIC - Capable ot being molded by hand 

FRIABLE - Crumbles by rubbing with tingers 

WEAK - An unfroctured specimen of such material will crurnble undl;lr light hammer blows 

MOD ERA TEL Y STRONG - Specimen will withstand a few heavy harnrner blows before breaking 

STRONG - Specirnern will withstand a few heavy ringing hammer hlows and usually yields large fragments 

VERY STRONG - Rock will resist heavy ringing hammer blows and will yield with difficulty only dust and small 
(lying fragments 

DEGREE OF WEATHERING 

HIGHLY WEATHERED - Abundant fractures coated with oxides, carbonates, sulphates, mud. etc .• thourough discoloration. 
rock disintegra1ion, mineral decomposition 

MODERATELY WEATHERED - Some fracture coating, moderate or localized discoloration, little to no effect on cementation, 
slight mineral decomposition 

SUGHTL Y WEATHERED - A few stained fractures, slight discoloration, little or no effect on cementation, no mineral 
decomposition 

FRESH - Unattected by weathering agents, no appreciable change with depth 

'~~---~---------------·-------------

-I 
I 
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H. Allen Gruen, Geotechnical Engineer 
Project Number: 13-4060 
3516 Folsom Street, San Francisco 
August 3, 2013 

Field Expioration 

Page C-1 

APPENDIXC 

Our field exploration consisted of a geologic reconnaissance and subsurface exploration by 
means of two test borings Jogged by our Engineer on June 28, 2013. The test borings were 
drilled with a hand canied, portable drill rig utilizing continuous flight, 4-inch-diameter augers. 
The borings \Vere drilled at the approximate locations shown on Plate 1. 

The Jogs of the test borings are displayed on Plates 2 and 3. Representative undisturbed samples 
of the earth materials were obtained from the test borings at selected depth intervals wfrh a 1.4-
inch inside diameter, split-barrel Standard Penetration Test (SPT) sampler, a 2-inch inside 
dian1eter, split-barrel sampler, and a 2.5-inch inside diameter, modified California sampler. 

Penetration resistance blow counts were obtained by dropping a 70-pound hammer through a 30-
inch free fall. The sampler was driven 24 inches or less and the number of blows was recorded 
for each 6 inches of penetration. The blows per foot recorded on the Boring Logs represent the 
accumulated number· of blows that were required to drive the sampler the last 12 inches or 
fraction thereof. 

The soil classifications are shown on the Boring Logs and referenced on Plate 4. Bedrock is 
described in accordance with the engineering geology rock tenns presented on Plate 5. 

Laboratory Testing 

Natural water contents and percentages of gravel, sand, and fmes were determined on selected 
soil samples recovered from the test borings. The data are recorded at the appropriate sample 
depths on the Boring Logs. 



EARTH M ECH.A1'11CS CONSULTING ENGJJ\"EERS 

Gemechnical Engineering 

November 29, 2016 
Project Number: 13-4060 

Mr. James Fogarty 
Bluorange Designs 
241 Amber Drive 
San Francisco, CA 94 13 1 

Subject: Geotechnical Report Update 
Proposed Residence at 
3516 & 3526 Folsom Street 
San Francisco, California 

Dear Mr. Fogarty: 

360 Grand Avenue • Suite 262 
Oakland, CA 94610 

Phont (510J839-0765 
Fa:x ( 5 JO) 839--07 J 6 

This letter presents an update of tny geotechnical investigation report for the proposed 
residence at 3516 and 3526 Folsom Street in San Francisco, Califomia. H. Allen Gruen, 
Geotechnical Engineer perfonned a geotechnical investigation for the project and 
presented results :iii the report dated August 3, 2013. 

Proposed Project 

It is my understmiding that the project wilJ consist of the design and constmction of a new 
residence on an undeveloped lot. No other project details are known at this time. 

Report Update 

It is my opinion that, the :findings, conclusions, and recommendations presented in our 
geotechnical investigation report dated August 3, 2013, are still valid and applicable for 
the proposed development 

-- - - -- ------ ---- ---- ---



H. ALLEN GRUEN 

Geotechnical Engineer 

January 24, 2017 
Project Number: 13-4060c 

Bluorange Designs 
241 Amber Drive 
San Francisco, CA 94131 

Subject: Geotechnical Responses to Project Review Letter 
3516 and 3526 Folsom Street 
San Francisco, California 

Dear Ladies and Gentlemen; 

360 Grand Avenue, # 262 
Oakland, CA 94610 

Phone (510) 839-0765 
H.Allen.Gruen@grnail.com 

This lette-r pr~sents my geotechnical responses to the proje-ct review letter by Storesund 
Consulting, dated December l, 2016, for the proposed residences at 3516 and 3526 
Fols-om Street in San Francisco, California. H. Allen Gruen, Geotechnical Engineer 
performed a geotechnical inVestig_ation for the project and presented results in the report 
dated August 3, 2-013. 

• The reviewer notes that geotechnical borings do not extend to the proposed depth 
of excavations (abotit 6 feet deep). Ottr borings encountered chert bedr-ock at 
depths about 2 to 4 f-cet. Practical drilling refusal was encountered at the 
n:iaxhnum depth exp1oted of 5 feet We anticipate that bedrock will extend for a 
signific».nt depth below the subje-ct site. 

• Estimating induced ground vibrations caused by tock excavations causing 
potential degradation of the transmission line integrity was beyond our scope Qf 
wotk for the residential development. 

• Det-etrnining negative impacts oI construction traffic to the transmission line 
integrity was bey-0nd our scope of work for the residential cievelopment. 

e The construction operations for the subject residentfal development adj~cen.t to the 
transmission pipeline are not expected to have a significant detdmental impact to 
the tr~s1rtissfon pipeline. 

-------··---~---· . 



H. ALLEN GRUEN 

Geotechnical Engineer 

April 14, 2017 
Project Number: l 3-4060d 

Bluorange Designs 
241 Amber Drive 
San Francisco, CA 94131 

Subject: Geotechnical Consultation 
3516 and 3526 Folsom Street 
San Francisco, California 

Dear Ladies and Gentlemen: 

360 Grand Avenue, # 262 
Oakland, CA 94610 

Phone (510) 839-0765 
H.Allen.Gruen@grnail.com 

This letter presents my geotechnical consultation for the proposed residences at 3516 and 
3526 Folsom Street in San Francisco, California. H. Allen Gruen, Geotechnical Engineer 
performed a geotechnical investigation for the project and presented results in the report 
dated August 3, 2013. 

CD The house foundations will require about 298 cubic yards of excavation for 3516 
Folsom and 253 cubic yards for 3526 Folsom. I would estimate about 50 cubic 
yards of top soil, with the rest being chert. The deepest excavation (15'-0" 
maximum at tear of proposed foundation) will happen in chert. 

CD The chert bedrock at the subject site is firm and friable (with the definitions 
provided on Plate 5 of the geotechnical report.) 

I appreciate the opportunity to be of continued service to you on this project. If you have 
any questions, please call me at (510) 839-0765. 

------ ··--· -· ·-·------ -- ·- ··---- -------· --
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GEOTECHNICAL INVESTIGATION 
Planned Street and Utility Improvements At 
3516 and 3526 Folsom Street 
San Francisco, California 

Prepared for: 

Mr. Fabien Lannoye 
241 Amber Drive 
San Francisco, CA 941 31 

Prepared by: 

H. Allen Gruen 
Geotechnical Engineer 
360 Grand Avenue,# 262 
Oakland, California 94610 
(510) 839-0765 

Project Number: 17-4702 

H. Allen Gruen, C.E., G .E. 
Registered Geotechnical Engineer No. 2147 

July 6, 201 7 
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H.. Allen Gmen, Geo1edmica~ fa.1giID1ee-:;; 
P-wjeci. Nmirnher.: 17-4702 
35Hi ruM:l 3526 f'o]:s.om Sueet. San franci:oc-0 , o.:.< 

July 6, 2017 

Fll\1DINGS 

Site Description 

As shown on the Boring Location Map, Plate I, the pmjec1 site is locared no:rth of the 
internection of Folsom and Chapman Streets in San Fnmcisco, California .. The topography m the 
vicinity of the site slopes downward toward the south at an average mclinatiion of about 3-%:] 
(horizontal:vertical). At the time of my investigation, the subject site was lllldeveloped. 

Geologic Conditions 

The site is within the Coast Ranges Geomorpbic Province, which includes the San Frnncisco Bay 
and the northwt;St-treniling mountains that parallel the ooast of California. Tecronic fmces 
resulting in extensive folding and faulting of the area formed fuese feat:mes. The oldest rocks in 
the area include ~imentary, volcanic, and metamorphic rocks of 1ile F1anciscan Complex. This 
unit is Jurassic to Cretaceous in age and forms the basement rocks in the region. 

Locally, the site i,s in the San Francisco South Quadrangle (1993). A published geologic map of 
the area (Bonilla,' 1998) shows the area southwest of the site is ll.llderlain by colluvial deposits 
(slope debri.S and ravine :fill) consisting of stony silty to sandy clay and 1he area norlheast of 1Jie 
site is underlain by ~hert bedrock. 

Earth Materials 

My b01ing at fue Subject site encountered smttdy lean d ay widh. gtml'f:.] fWm the gmlllild surfare m 
piactical refusal m: a depth of 6-~ feel The clay was m m near· ·lhe grmmd sur.bice aml becam.e 
stiff to bmd with 'increasing depth. Detailed descriptim1s of1he materials enoo1mWiecl as wcll as 
test results are shown on the Boring Log. PB:ate 2. 

Groundwater 

Free groundwater was not encountered in my boring to the maximum depth e:xp1med of 6-Ya feet 
n is my opinion that the free groundwater table \\rill be below whe pJanood site excavations. I 
anticipate that th~ depth to the free water table \Vill vmy \vith ·fune and tlrat zones of seepage may 
be encountered near the ground surface follm.ving rain or irrigation upslope of the subject site. 



H. Allen Gmen,. Geo·aechnic.at ErRgineer 
P-mjecl NWll:ltoo: ] 1-4702 
3516 and 3526 foBsom Suect, Soo frllllcisc10 
July 6, 2017 

Liquefaction 

Page4 

Liquefaction resuJts in a loss of shear strength and potential volume reduction in saturated 
granular soils below the groundwater level from earthquake shaking. The occmrence of this 
phenomenon is dependent on many factors, including the intensity and dmation of ground 
shaking, soil density and particle size distribution, and position of the groundwater table (Seen 
and Idriss, 1 982).. The site does not lie within a liquefaction potential zone as mapped by the 
California Division of Mines and Geology for the City and County of San Franciscc (CDMG, 
2000). In addition, the earth materials encountered in my boring have a low potential for 
liquefaction. Therefore, it is my opinion that 1here is a Jow potential for damage to the planned 
improvements from liquefaction. 

Lateral Spr~ding 

Lateral spreading or lurching is generally caused by liquefaction of marginally stable soils 
underlying gentle slopes. In these cases, the surficial soils move toward an unsupported face, 
such as an :incised channel, river, or body of water. Because the site has a low potential for 
liquefaction, I judge that there is a low risk for damage of the improvements from seismically
induced lateral spreading. 

Densification 

Densifi~tion can occur in clean, loose granular soils during earthquake shaking, resulting in 
seismic settlement and differential compaction. It is my opinion that earth materials subject to 
seismic densification do not exist beneath the site in sufficient thickness to adversely impact the 
p.lm:m.ed improvem.ents .. 

Landsliding 

The site is mapped within an area of potential landslide hazard by URS/John A. Blume & 
Associates (1974). Qualifying projects may he subject to the Slope Protection Act (San 
Francisco Buildmg Code 106A.4.l.4). The San Francisco Building Code {l06A.4.L4.3) states 
construction work that is subject to these requirements includes the construction of new 
buildings or structures having over 1000 square feet of new projected roof area and horizontal or 
vertical additions4 having over I 000 square feet of new projected roof area. In addition, these 
requirements <1.pply to the following activity or activities, if, in the opinion of the Director, the 
proposed work may have a substantial impact on the slope stability of any property: shoring, 
underpinning, excavation or retaining wall work; grading, including excavation or fill, of over 50 
cubic yards of earth materials; or any other construction activity. 
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Bedrock was encountered in boring driHed adjacent to rl1e subject sue at depths of about 3 to 4 
feet below the ground surface. I anticipate that excavations in the of bedrock at 
the site can be conducted 
required. Excavations extending n!P!Pr<PT 

ripping, hoe-rams, or 1ack-tJ1an:mu':Tll1~ 
more massive v.>ith increasing depth. 

Overexcavation 

as 
and 

Loose, porous soils and topsoil, if encountered, overexcavated areas designated for 
placement of future engineered fill or support of improvements. Di:fficu1ty in achie"':ing the 
recommended minimum degree of oompaction described below should be used as a :field 
criterion by the geotechnical engineer to identify areas of weak soils that should be removed and 
replaced as engineered :fill. The depth and extent of excavation should be approved in 1he :field 
by the geotechnical engineer prior to placement of :fi]] or :improvements. 

SubgradePreparation 

Exposed soils designated to receive engineered fill should be cut to form a level bench, scarified 
to a minimum depth of 6 inches, brought to at least optimum moisture content, and compacted to 
at least 90 percen,t relative oompactio~ in accordance with AS1M test designation D 1557. 

' 

Material for'Fill 

It is anticipated that the on-sire soil will be suitable for 1euse as fill provided that bnnps gn:arer 
than 6 inches in largest dimension and perishable materials me remov~ and that the fill 
materials are approved by the geoteclmical engineer prior to use. 

Fill materials brought onto the site should be free of vegetative mater and deleterious debris, and 
should be primarily granular. The geotechnica! engineer should approve fill material prior to 
trucking it to the site. 

Compaction of Fill 

Fill should be placed in level lifts not exceeding 8 inches in loose thickness. Each lift should be 
brought to at least the optimum moisture content and compacted to at least 90 percent relative 
compaction, in accordance with ASTh1 test designation D 1557. 



H. Allen Gruen, Geoted:mica1 Enginee:g 
Pn~je(1 Nmnber'. ] 1-"-HOC'. 
3516 <mrl J.526 f o~som Sueet, San Fnmc'iisir:o 
July 6, 2017 

Foundations 

General 

The thickness of soil blanketing the site and the depth to bedrock can vmy across the site. 
Design criteria are provided for foundations in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current grmmd sur.fuce and rock design cite.Jia may be assumed 
more than 4 feet below the cmrent ground smface. However, if dming constmction, soil is 
observed more than 4 feet below the ground smface at foundation Ieve)s, 1he foundations will 
need to be deepened to bear in rock, or the foundations will need to be redesigned using 1he soil 
values. 

It is my opinion that the planned improvements may be supported on a conventional spread 
footing folindation bearing in competent earth materials. If the sp1ead footings would cover a 
substantial portion of the building area, a mat foundation may be used as an alternative to reduce 
forming and steel bending costs. The Structma) Engineer may also choose 1o use drilled piers to 
support improvements, or for shoring and underpinning, if required. Design criteria for each 
foundation type are presented below. 

Spread Footings 

Spread footings should extend at least 24 inches below lowest adjacent exterior grade, or 18 
inches below lowest adjacent interior grade, whichever is le>wer. If soft m unstable soil areas are 
encountered at the bottom of the footin~. localized deepening of the footing excavation will be 
necessary. Footing depths may be reduced if competent bedrock is exposed in footing 
excavations. Footings should be stepped to protluce level tops and bot1nms and should be 
deepened as necessmy to provide at least 1 feet of horizontal clearance between the pomoos of 
footings designed to impose passive pressures and the face of the nearest slope or Ietaining wan. 

Spread footings bottomed in soil can be designed to impose dead plus code Jive load bearing 
pressmes and to~ design load bearing pressures of 2,000 and 3,000 psf,, 1espec:tively. If 
foundations are bbttomed in bedrock:, the footings may be designed for maximum allowable rock 
contact pressures of 3,500 pounds per square foot (psf) for dead plus sustained live loads, and 
5,000 psf fortotal loads, including wind or seismic forces. 



H. AUen Gmen, Geouechillca] Engillecr 
P:lojff1Nmnber:11-4102 
35 HS and 3526 Folsom Sueet, San fnmci~co 
July 6, 2017 

Mat Foundation 

Page 10 

A ma1 foundation may be used to support the planned improvements_ The mat can be designed 
for an average allowable bearing pressme in soil uve:r the entire mat of 2,000 psf fm combined 
dead plus sus1ained live loads, and 3,000 psf for total loads including wind or seismic foICes. 
The weight of the mat ex-lending below current site grade may be neglected in computing bearing 
loads. Localized increases in bearing pressures of up to 4,000 psfmay be utilizecL If the mat is 
bottomed in bedrock, the mat may be designed for maximum allowable mck contact pressmes of 
3,500 pounds per square foot (psf) for dead plus sustained live loads, and 5,000 psffor totaJ 
loads, including wind or seismic forces, with localized increases up to 8,000 psf. For elastic 
design, a modulus of subgrade reaction for soil of 50 kips per cubic foot and for rock of 200 kips 
per cubic foot may be used. 

Resistance to lateral pressures can be obtained from passive earth pressures against the face of 
the mat and soil :l,ri.ctlon along the base of the mat f01mdation. I recommend that an allowable 
passive equivalent fluid pressure in soil of 250 pcf and a friction factor of cl3 times the net 
vertical dead load be used for design. In bedroc~ a unifonn pressure of 3000 psf and a :friction 
factor of 0.4 time's the net vertical dead load may be used for design to resist Jatera:I forees and 
sliding. Passive pressures should be disregarded in areas with less 1han 7 feet of bo:rimntal soil 
confinement and for the uppermost 1-foot of foundation depth unless confined by concrete slabs 
or pav'ements. 

Retaining Walls 

The t:hlckness of soil blanketing the site and the depth 1D bedmck can vary across 1he site. 
Design criteria ~ provided for retaining walls m soil and rock. Soil design criteria may be 
assumed within 4 feet of the current grmmd surface and rock. design criteria may be assumed 
more than 4 feet \>elow the current gromid surface. Howevea~ if mo1e than 2 fuet of soil than 
what was anticipated from the boring is being retaining by suhmrface walls, the portions of walls 
supporting the additional soil will need to be designed using 1he lateral eaJ1h pressures for soil 
conditions. 

Retaining walls should be fully backdrained. The backdlains should consist of at least a 3-inch
diameter, rigid perforated pipe, or equivalent such as a "high profile drain'\ surrounded by a 
drainage blanket. The pipe should be sloped to drain by gravity to appropriate outlets. 
Accessible subdrain cleanouts should be provided and maintained on a routine basis. The 
drainage blanket should consist of cl~ free-draining crushed :rock or gravel, wrapped in a filter 
fabric such as Mira:fi 140N. The aggregate drainage blanket should be at least 1 foot in width 
and extend to wi\hin 1 foot of the surface. The uppermost 1-f oot should be backfilled with 
compac:tecJ native so.iJ to exclude surface 'vater. Altemat.ivdy, the drainage bbmket could consist 
of Caltrans Class 2 "Permeable Material" or a prefabricated drainage structure such .as Minifi 
Miradrain. The backdrain should extend down at least 8 inches be)ow ]ovvest adjacen'i grade. 
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Rigid re1aw.ing constrained such moverr1enl lateral. 
earth pressures equivalent to those exerted by the pn:ssmes listed above a unifoirm 
of 611 H pounds peI square foot in soil and of 4* H pounds per square foot in rock, whcre H is 
heigh1 the backfill above footing Jevet Vlbere an pmjected 

from outermost edge of a surcharge 
~~''"""'·~ of the constrained wan the mt1eJS1eCllOil ..:tllU'Wn.> 

"'"'''"""'"""'
1 thrust 

Sl)JCharge nYP<><>~11rP 
some cases, thls value yields a conservative estimate 

be contacted if a more pYecise estimate of latera11oae1rn1g 
surcharge pressures is desired. 

seismic pressure increment equivalent to a rectangular TWP"""'111!1rP distribution of 5H in psf may 
used, where H is the height of the soil retained in feet. 

\Vall backfill should consist of soil that is spread in ]evel lifts not exceeding 8 inches in 
thickness. Each lift should be brought to at least optimum moisture content and compacted to 
not less than 90 percent relative compactio~ per AS1M test designation D 1557. Retaining 
walls may yield sligh11y during backfilling. Therefore, waUs should be pmperly bioced during 
the backfilling operations. 

Where migration: of moisture through retaining walls would be detrimental or undesirable, 
retaining walls should be waterproofed as specified by the project architect or structural 
engineer. 

Retammg \valls should be supported on footings designed aocmdanre i.villi frre 
recommendations presented above. A minimum factm of safety of 1.5 against overturning and 
sliding should he used in the design of retaining walls. 

Slab-on-Grade Floors 

The subgrade soil in slab and flatwork areas should be proof rolled to provide a firm, non
yielding surface. If moisture penetration through the slab would be objectionable, slabs should 
be underlain by a capillary moisture break consisting of at least 4 inches of cl~ free-draining 
crushed rock or gravel graded such that 100 percent will pass the 1-inch sieve and none will pass 
the No. 4 sieve. Further protection against slab moisture penetration can be provided by means 
of a moisture vapor barrier membrane, placed between the drain rock and the slab. The 
membrane may be covered with 2 inches of damp, dean sand to protect it during construction. 



H. Allen Gruen, Geotechnical Engineer 
Project Number: 17-4702 
3516 and 3526 Folsom Street, San Francisco 
July 6, 2017 

LIMITATIONS 

Page 14 

This report has been prepared for the exclusive use of Fabien Lannoye and I am es Fogarty and 
their consultants for the proposed project described in this report. 

My services consist of professional opinions and conclusions developed in accordance with 
generally accepted geotechnical engineering principles and practices.· I provide no other 
warranty, either expressed or implied. My conclusions and recommendations are based on the 
information provided us regarding the proposed construction, the results of my field exploration 
and laboratory testing programs, and professional judgment. Verification of my conclusions and 
recommendations is subject to my review of the project plans and specifications, and my 
observation of construction. 

The test boring log represents subsurface conditions at the location and on the date indicated.· It 
is not warranted that it is representative of such conditions elsewhere or at other times. Site 
conditions and cultural features described in the text of this report are those existing at the time 
of my field exploration, conducted on May 10, 2017, and may not necessarily be the same or 
comparable at other times. 

The location of the test boring was established in the field by reference to existing features and 
should be considered approximate only. 

The scope of my services did not include an environmental assessment or an investigation of the 
presence or absence of hazardous, toxic, or corrosive materials in the soil, surface water, 
groundwater or air, on or below, or around the site, nor did it include an evaluation or 
investigation of the presence or absence of wetlands. 
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H. AHen Gru.."".Il, Geoteclmical Engjneer 
P-J1\0j tt.1 Nmnk!: ]7_.t1J700. 
3516 and 3526 fo]sorn Street, San Francisco 
Jruy 6, 2011 

APPENDIXC 

Field Exploration 

My field exploration consisted of a geologic reconnaissance and subsurface exploration by 
means of one test boring that was logged by my Engineer on May 10, 2017. The test boring 'W"'cJS 

drilled with a hand carried, portable drill rig utilizing con1inuous flight, 4-incb-diameter augers .. 
The boring was drilled at the approximate location shown on Plate 1. 

The Jog of the test boring is displayed on Plate 2. Representative undisturbed samples of the 
earth materials were obtained from the test boring at selected depth intervals with a 1 .4-inch 
inside diameter, split-barrel Standard Penetration Test (SPl) sampler, a 2-inch inside diameter~ 
split-barrel sampler, and a 2.5-inch inside diameter, modified California sampler. 

Penetration resistance blow counts were obtained by dropping a 140-polilld hammer 1hrough a 
30-inch free fall The sampler was driven 24 inches or less and the number of blows was 
recorded for each 6 inches of penetration. The blows per foot recorded on the Boring Log 
represent the accumulated n'1Illber of blows 1hat were required to drive the sampler the last 12 
inches or fractio:ri thereof. 

The still classifications are shown on the Boring Log and referenced on Plate 3. 

Laboratory T~ 

Natural water coAfents and percentages of gravel, sanrl~ and fines weie detem:rined on selec!ed 
soil samples recovered fiom the test boring. The data are recorded at the appropriate sample 
depths on the Boring Log. 



6734.2. Practice of mechanical engineering 
Any person practices mechanical engineering when he professes to be a mechanical 

engineer or is in responsible charge of mechanical enginee1ing work. 

6735. Preparation, signing, and sealing of civil engineering documents 
(a) All civil (including structural and geotechnical) engineering plans, calculations, 

specifications, and reports (hereinafter referred to as "documents") shall be prepared by, or under 
the responsible charge of, a licensed civil engineer and shall include his or her name and license 
number. Interim documents shall include a notation as to the intended purpose of the document, 
such as "preliminary," "not for construction," "for plan check only," or "for review only." All 
civil engineering plans and specifications that are pe1mitted or that are to be released for 
construction shall bear the signature and seal or stamp of the licensee and the date of signing and 
sealing or stamping. All final civil engineering calculations and reports shall bear the signature 
and seal or stamp of the licensee, and the date of signing and sealing or stamping'. If civil 
engineering plans are required to be signed and sealed or stamped and have multiple sheets, the 
signature, seal or stamp, and date of signing and sealing or stamping, shall appear on each sheet 
of the plans. If civil engineering specifications, calculations, and reports are required to be 
signed and sealed or stamped and have multiple pages, the signature, seal or stamp, and date of 
signing and sealing or stamping shall appear at a minimum on the title sheet, cover sheet, or 
signature sheet. 

(b) Notwithstanding subdivision (a), a licensed civil engineer who signs civil 
engineering documents shall not be responsible for damage caused by subsequent changes to or 
uses of those documents, if the subsequent changes or uses, including changes or uses made by 
state or local governmental agencies, are not authorized or approved by the licensed civil 
engineer who originally signed the documents, provided that the engineering service rendered by 
the civil engineer who signed the documents was not also a proximate cause of the damage. 

6735.1. Construction supervision; legal duty 
The signing of civil engineering plans, specifications, reports, or documents which relate 

to the design of fixed works shall not impose a legal duty or responsibility upon the person 
signing the plans, specifications, reports, or documents to supervise the construction of 
engineering shuctures or the construction of the fixed works which are the subject of the plans, 
specifications, reports, or documents. However, nothing in this section shall preclude a civil 
engineer and a client from entering into a contractual agreement which includes a mutually 
acceptable arrangement for the provision of construction supervision services. Nothing 
contained in this subdivision shall modify the liability of a civil engineer who unde11akes, 
contractually or othe1wise, the provision of construction supervision services for rendering those 
services. 

6735.3. Signing and sealing of electrical engineering documents 
(a) All electrical engineering plans, specifications, calculations, and reports (hereinafter 

referred to as "documents") prepared by, or under the responsible charge of, a licensed electrical 
engineer shall include his or her name and license number. Interim documents shall include a 
notation as to the intended purpose of the document, such as "preliminary," "not for 
construction," "for plan check only," or "for review only." All electrical engineering plans and 
specifications that are pem1itted or that are to be released for construction shall bear the signature 
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DATE 

CATEGORY 

SUBJECT 
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REFERENCE 

DISCUSSION 

INFORMATION SHEET 

May 20, 201 5 

Structural 

Geotechnical Report Requirements 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C. B.O., Directo r 

The purpose of this Information Sheet is to establish the permit work scope 
which will require the submittal of a geotechnical report. 

San Francisco Building Code (SFBC) 
State of California Department of Conservation Division of Mines and Geology 

(CDMG) Seismic Hazard Zones Map for San Francisco, released 
November 17, 2000. [Note: Map is posted near 1660 Mission St. 2 nd Floor 
Counter. "Liquefaction zones" are colored "Green," or Seismic Hazard Zones 
Map Indices listing property street addresses and/or blocks and lots which 
are in the potential landslide and liquefaction zones (see Attachments 1&2)] 

Figure 4 of the San Francisco Seismic Safety Investigation report prepared by 
URS/John A. Blume &.Associates, Engineers, June 1974. (Note: Map is 
posted near 1660 Mission St. 2nd Floor Counter. "Landslide Hazard Areas" 
are colored '!Red") 

(A) Permit requiring geotechnica l report 

The following permit application submittal will require a geotechnical report: 

1. New Building (with the exception of one-story storage or utility occupancy, including storage shed 
and garage) 

2. Horizontal Additions if the footprint area increases more than 50% of the existing square footage 

3. Horizontal and Vertical Additions increase more than 1000 square feet of projected roof area within 
the Landslide Hazard Areas (see Reference) per SFBC Section 106A.4.1.4.3 and per SFBC 
Section 106A.4.1.4.4. 

[See SECTION (C) page 3] 
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INFORMATION SHEET 

4. Any of the following grading (per SFBC Sechon J104.3): 
a) Cut section is greater than 10 feet in vertical he ight. 
b) Cut slope is steeper than 2 horizontal to 1 vertical. 
c) The tops of cut banks are separated from any structure or major improvement by a 

distance, measured horizontally, less than the height of the bank. 
d) More than 5000 cubic yards are involved in grading. 

S-05 

e) Grading performed at a site located within Earthquake Fault Zones, Seismic Hazard 
Zones, Landslide Zones (see Attachment 1 ), or Liquefaction Zones (see Attachment 2) as 
shown in the most recently published maps from California Geological Survey. 

5. Slope of f ill is steeper than two units horizontal to one unit vertical (50 percent slope) specified per 
SFBC Section J107.6, or deviate from the stipulated provisions in SFBC Section J107 Fil ls . 

6. Any footings on/or adjacent to slopes steeper than one unit vertical in three units horizontal without 
clearances as indicated per SFBC Section 1808. 7 and Figure 1808. 7 .1. 

7. The design soil lateral loads are less than the minimum design requirements specified in 
Section 1610 Soil Lateral Loads. 

8. The design load bearing value used exceeds values stipulated for Class 4 or 5 soil materials in 
SFBC Table 1806.2 Presumptive Load-Bearing Values. 

9. Special foundation including but not limited to piles, piers, base isolation and any design not 
covered by code, excluding piers supporting a fence, sign or isolated post. 

10. As required per Building Code: 
a) Expansive soi l per SFBG Section 1803.5.3. 
b) Drainage system as an alternative to the requirements per SFBG Section J109 Drainage 

and Terracing. · 
c) Water Table per SFBC Section 1803.5.4 to determine whether the existing ground-water 

table is above or within 5 feet below the elevation of the lowest floor level where such floor 
is located below the finished ground level adjacent to the foundation, unless waterproofing 
is provided in accordance with SFBC Section 1805. 

d) Ground improvement, including soil mix grouting and chemical soil grouting. 
e) Where shallow foundations wifl bear on controlled low-strength material (CLSM), a 

geotechnical investigation shall be conducted per SFBC Section 1803.5.9 Controlled low
strength material. 

f) Where geological investigation is deemed necessary per SFBC Section 1803 Geotechnical 
Investigations. 

11. Permit scope subject to mandatory structural advisory review under SFBC Section 106A.4.1.2 
Edgehill Slope Protection Area, Section 106A.4.1.3 Northwest Mt. Sutro Slope Protection Area. 

12. All structures uti lizing Modal Response Spectrum Analysis in accordance with ASCE 7-1 O 
Section 12.9 Modal Response Spectrum Analysis. 
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IN FORMATION SHEET S-05 

(B ) Submittal requ irements for geotechnical report (if requ ired ) 

GEOTECHNICAL: 

1. Provide original letter wet signed by geotechnical consultant, who is a licensed civil or geotechnical 
eng ineer, stating that they have reviewed and approved final structura l plans . 
{Note: In addition to the licensed geotechnica l or civil engineer, a licensed geologist is also 
required for properties subject to the Slope Protection Act [See SECTION (C) BELOW]}. 

2 . Provide two (2) sets of orig inal geotechn ical reports and one (1) CD-ROM: 
SOILS REPORT S: Effective November ·t, 2011 , DBI will no longer accept so ils reports solely in 
"hard" copy fo rmat. Two (2) "hard" copies and one ( 1) copy on a CD-ROM in Adobe 'PDF' format 
are required . After DBI rev iew, one "hard" copy will be returned to the applicant with a 'Rece ived' 
stamp. DBI will retain its copy, and the CD-ROM will be sent to the State Department of 
Conservation, as required by state law. 

3. Geotechnical report shall be in accordance with SFBC Section 1803.2 through Section 1803.6 and 
Section J104 .3. 

4. Civil eng ineers experienced in geotechnical eng ineering are authorized to practice geotechnical 
engineering. This includes preparing or reviewing soils reports. 

(C) Projects subject to the Slope Protection Act (SFBC Section 106A.4.1.4) 

Scope. Properties are subject to these requirements where any portion of the property lies within the areas of 
"Earthquake-Induced Landslide" in the Seismic Hazard Zone Map, released by California Department of 
Conservation, Division of Mines and Geology, dated November 17, 2000 (see Attachment 1), or amendments 
thereto; or within the "Landslide Hazard Areas" mapped as "Landslide Locations" in Figure 4 of the San 
Francisco Seismic Safety Investigation report prepared by URS/John A. Blume & Associates, Engineers, June 
1974; or any successor map thereto. (see Reference) 

Sites that are deemed stable by the geologist and where the geologist has mapped the site underlain by 
bedrock at depth shallower than the proposed depth of excavation are not required to be explored to depths 
specified in Section 1803.5.6. 

Proposed construction work that is subject to these requirements includes the construction of new buildings or 
structures having over 1000 square feet of new projected roof area, and horizontal or vertical additions having 
over 1000 square feet projected roof area of newly constructed addition. In addition, these requirements shall 
apply to the following activity or activities, if determined by the plan reviewer that the proposed work may have 
a substantial impact on the slope stability of any property, such as: shoring, underpinning, excavation or 
retaining wall work ; grading, including excavation or fill, of over fifty (50) cubic yards of earth materials; or any 
other construction activity. Such determination by plan reviewer shall be verified by supervisor or manager. 

If required as above, permit applications submitted to the Department of Building Inspection for construction 
shall include report(s) prepared and signed by both a licensed geologist and a licensed geotechnical or civil 
engineer identifying areas of potential slope instability, defining potential risks of development due to geological 
and geotechnical factors, and drawing conclusions and making recommendations regarding the proposed 
development. These reports shall undergo design review by a licensed geotechnical or civil engineer. Such 
design review shall verify that appropriate geological and geotechnical issues have been considered and that 
appropriate slope instability mitigation strategies, including drainage plans if required, have been proposed. 
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INFORM/\TION SHEET S-05 

Procedure to request for Structural Advisory Committee (SAC). After rev~ewing all submitted 
information pursuant to Section 106A.4.1.4.4, the plan reviewer may request that the permit application be 
subject to review by a Structural Advisory Comm ittee (SAC), as defined by Building Code Section 105A.6. 
Such request will be reviewed by Supervisor or Manager and needs to be approved by Deputy Director. 

Site Permit Processing. For projects that may be subject to the Slope Protection Act, plan reviewer 
should request design professional to stipulate on plan the acf<nowledgemeht that: Addendum plan review 
may determ ine the project is subjecting to compliance with the Slope Protection Act that requires submittal 
of Geological and Geotechnical report(s) per SFBC Section 'I 06A.4.1.4.4. Two (2) hard copies and one (1) 
CD_ROM of the report(s) shall be submitted to DBI upon request, prior to issuance of the structura l or 
foundation addenda. 

Tom C. Hui, S.E., C.B.O. 
Director 
Department of Building Inspection 

Attachments: Seismic Hazard Zones Map Indices 
1. Addresses in LANDSLIDE ZONES 

okte 

www.sfdbi.org/IS SOS Addresses Landslide Zones Attachment01 
2. Addresses in LIQUEFACTION ZONES 

www.sfdbi.org/IS SOS Addresses Liquefaction Zones Attachment02 

This Information Sheet is subject to modification at any time. For the most current version, visit 
our website at http://www.sfdbi.org 
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SPECIAL UCATION 117 

GUIDELINES FOR 

IN 

Adopted March 13, 1997 by the State Mining and Geology Board in 
Accordance with the Seismic Hazards Mapping Act of 1990 

Copies of these Guidelines, California's Seismic Hazards Mapping Act, 
and other related information are available on the World Wide Web at 

Copies also are available for purchase from the Public Information Offices of the California 
Geological Survey. 

CALIFORNIA GEOLOGICAL SURVEY'S PUB UC INFORMATION OFFICES: 

Southern California Regional Office 
655 South Hope Street, Suite 700 
Los Angeles, CA 90017-3231 
(213) 239-0878 

Publications and lnfonnation Office 
801 K Street, MS 14-33 
Sacramento, CA 95814-3532 
(916) 445-5716 

Bay Area Regional Office 
185 Berry Street, Suite 210 
San Francisco, CA 94107-1728 
(415) 904-7707 
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"', s. EAUKE 

TC i{§OLUTION no.;,.1:125 {Nevi 5tJT1es) 

CITY kl~ CO~ITY OF 5, Ji' .. 

RLSOlV':t, that t!le offers of sale ma<ie by tbs followiDg nBr>ed persc'1S tc sell to 

the C1t:v an0 cot:r.ty C1f sen l'rc.ncisco, tho 1oll0111ng deoc:r:lbeO. land req,J"l.r~d fer the aper,:~ 

ot 3ernr.l Eeights iloule'Verd, for ~ be rum.; s;t ::"orth oppositE thelr Il!lllles, be o.ooeptec: 

J . s. P...A'CKE, ti .:i.·, of l ots ll e..n· :. .. s :i:. ~l cY 5€-26 , cs Pl'J? "the Assessor 1s ?.lock 3coks 

of tte Ci·ty and CoJ.nty of San F!'ancisco , ~2, 5:0 . 00. 

A.'m the City .i.ttorne;;' ls h9reby suttor1zed to eza:t1116 the titles to sai~ :p:roperty , 

and it tbs smne i s foux.d sat1s~ctory, to a ooe;:t C!:: behE.lf of tte Cit:: ) deeds ccnvey1ng 

saic prOJ>OitY to tb: City, fre -ll and clee.r of all enrumbrences an6 to re co?d se:ic de:cs, to

getter w1th a copy or this resolution 1D the oi'f1ce a! tho "ecorder at the City E!lt ~ou:nty 

O! San Fl'all<>i s oo , s·tete of Cel1fo:-ni6 • 

.illOP!'D>--:soe.rii ot supervi~ors, San Francisoo, ;,'.ET ch 16 , 1931. 

;,.-ygs: suyerv1s:>r~ bndrimo, :ailepr., ~olmE.D, C-el lae)ier, Garrity, Eavsnne:-, ?.e.y6en 1 

!.~1l'6s 1 Peyssr, Sb.e.:!non, Spo:u ld1.ng , .St~nton, Suhr. 

,.!.3S'.Ef\:"T: 5uperv1 ro rs Breyer, 1:o~avern , !-~cShBety, Po~l', :-:.oncov1er1 • 

J. S. DUJG'1G1'~:, Cl>! :rk • 

.l.PPROVllll, Sen Frano:U.co, J.iarob, 18, l~:ll . 

A);GELO J. F.OSSI' 1la:ro::-. 

'TI'IS I:'1JZ!·mR3, :made th 1• 2 ?" day cf Jl,,;rch, cr.e Thous ~nd };ine llundr •d ?htr "tr-c::e, 

by 6.nd betYeen JOS!:PE s. l!.l.UEE (al~o lrno'ml "" J. ::: , Ee.uke), e lr.loower, or the City enc. 

county of 5en na::~~oo, S'tate c:r Cfll!farnll> , the party of the :!'ir •t pert, enrl t:i.~ CI~"; 

J.NJJ COU:CT OF s~ :t'J\l.NCISC•:, e mur.ioipal corport.t1on, the JE:rty or tlle socc::>d :;:.art, 

nTNESS:l'l'E: :rmt the seH pll'ty or tlle :!'1rst pi::-t, in oons1dere"1011 o:r the sum of 

Tl'IO TEC;JSi>ND RIGHT Hi)];])Jilm .ill! 00/100 DOll..J.R;; ($l;,600.00)' lurful =ney cf the :In!. t .. a 

stot!le or J.merica, to him 1D hand ~cl by the sei.d pa:r'ty ot the second p!:·"t, th1; :rece!pt 

• hereof ~ hereby acknowledged, doe s ty tllese presents, gren·t, bergeiio an: sell unto tbe 

said pnrty of the •econd p<U"t, and to 1ts wcoessors arui ass:t,;ns tal/!Ter, S:.l ihet certain 

lot, pie~e or ~eel ot land 51tuate in thD City and Collllty of San Francisco, Stllte o'.' 

Caltl'om:I.,, and roorfl plll'ticularly d"eotl bed as t'ollCWB, to-uit: 

LCTS 906 and 906, aocord:l.ng to U~ en"ti the "G:l.ft t'.ap No. 3", tiled ~!l the office 

ot tile Reooroer of th~ ci·ty ~nd county rJJ: .5an Frmcisco, State of C;;liforr.ili, ;;eoeJ:lce:r 51, 

1651, end recorded :le. Uap Book "2 A il!Ild 3", at page 15, 

TOGETHER ll'ith the tene:osnt~, he:rEdi t~nto nm ap~tll.llanceo the:rounto belonging 

or appertaini;og, ~nd the reTereion and re'V&rs:lons, rana1nder llllC remninde::-s, ronts, ll!sue• 

and profi h thereof, 

TC EAVE AA'D TO HOLD the sllid pri;i::.1ses, tog11th&r 11'.lth the e.ppurtma:nces, unto l:bb 

•aid party ot the second part, and to 1ts suocesso1•s acd as.-lgns forever, 

IN l!IT!ESS WRE?.O:OF, the £!lid party o! the t'irst pnr t ms he!'ai::tto se·t ti!.s taml the 

da)' and yoor first bercinebovo wrUtm. 

state of celiror:iie, 

C:l ~:r Olld COun~y of San f!'MC1s oo 
:!IS, 

J, s. ill.UKE 

JOSEPE S, FJ,.lJY3 

ON ·tbfJ 27th ciay ot ~'.a:r~h, in ·thD J"l>.?' one t~o®an:: nine bundred a~d thircy-o;,e, 

(1931) bo:'oro me, Cbrles i;, o•ConI1or, a r.otary PUblto, it a::G. ~or the sa1~ Ci:y and :ou:oty, 
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September 12, 2017 

Board of Supe1visors 
City Hall 
1 Dr. Carlton B, Goodlett Pl. 
San Francisco, CA 94102 

Folsom Street Extension 
3516 and 3526 Folsom Street 

· · . . • 

The following is a Civil Engineering Study and analysis of the proposed "Po Isom Street Extension." 
It is currently an unimproved dirt hill. This analysis is based on my review of the proposed project plans 
and numerous site visits. 

• The Bureau of Street Use and Mapping (BSUM), Depattment of Public Works (DPW) has 
standards for street design1 and construction for the city to accept and maintain a street afier it 
is built. This includes the sidewalks. The current design is so out of conformancewith city 
standards, it is my opinion that the city will never accept this street fq_r maintenance.2 The 
street: has varying slope from the intersei.:tion up lhe hill, and the sidewalks are not level with 
each other. Warping of a street and sidewalk like this is not allowed. If the City does not 
accept the street, the fronting property owner will be required to maintain this street and 
sidewalk in perpetuity. In addition, drainage down the street may flood the downhill homes. 

This proposed street will be one of the steepest streets in San Francisco at+/- 36% slope.3 It 
will be 20 feet wide with no vehicle turnaround at the top. It is a dead end street. Streets this 
steep are almost always thru streets or at a minimum have a turnaround. Without a 
turnaround at the top, cars will be forced to back down the street in reverse. California 
Vehicle Code (CVC) discourages this maneuver due to losing control of a vehicle. 

Most vehicles, other than a specialized car, will not be able to drive onto this dead end street 
and into the garages of the houses. Most drivers of passenger cars will stop at the corner of 

.Folsom & Chapman and park. 

It will be a challenge to turn around and change direction on this street in a vehicle, based 
upon the extreme slope. Average car lengths range from 15 feet to 18 feet long. The street 
will be 20 feet wide. It will be precarious to have an average car turn from uphill, to 90° to 

1 Subdivision Regulations, 2015, Department of Public Works, City and Cotmty of San Francisco, Appendix XII 
?: Ibid, Appendices I-XII, XIII; and http://www.sfpublicworks.org/services/acceptance 
3 Von Worley, Stephen, More Steeps of San Francisco, February 4, 2010. Available at 
htt,p :/ /www .datapointed.net/20 I 0/02/more-steeps-of-san-fr an cisco/ 



curb, to downhill. At 36% slope, vehicles with a medium to high center of mass will 
experience "tipping over" when turning around in the 90° position. Thus, any vehicles that 
are tall (e.g., mail truck, pick up, delivery van, garbage truck, etc.) or have a long wheel base 
will not be able to drive onto this dead end sti'eet. The only passenger car that could use this 
dead end street safely is a low height, short wheel base, compact car. Backing down the hill 
is not going to be a viable or safe solution. · 

Ironically, the vehicles that can most easily turn around on this street (i.e., compact car) will 
have the most difficulty traversing the base of the dead end street. This vehicle will need to 
cross a very stoop sidewalk and down a warped driveway; this will require a high 
urnkrcarriage. Tht: ideal vehiule to navigate this proposed stretlt is a uornpact car with a high 
undercarriage and no front or rear end. The only vehicle that meets this description is an off 
road Jeep.4 It is short, has a low center of mass, high undercarriage clearance and no front or 
rear end. It is not a passenger vehicle. It is for.off road driving, that is what will be required 
to drive this hill. This vehicle is not meant for spee.d in excess of 50 MPH; it will not be a 
freeway vehicle. 

It is also important to note that garbage trucks will not go up this street and Recology will not walk up the 
street to pick up recycling. Recycling bins will have to be left at the comer of Folsom arid Chapman 
Streets. With two homes now, two proposed and with four more sites ready, the size of this garhage. zone 
will be large. There is no sidewalk envisioned at the corner, so no garbage zone is available. This is a 
public health problem that needs to be addressed now in the street design for these homes to be livable. 

Additionally, the mail truck will not go up this street: The mailman will have to hike up this street 
leaving his truck at the comer. This will potentially create a significant traffic problem at the intersection 
of Folsom and Chapman. It is advisable for the project sponsor to contact the US Postal Service to 
confirm they will hike the street to deliver the mail. Otherwise, mail boxes will be required by the USPS 
at the intersection of Chapman and Folsom. There is no location I see that works for a mail box, let alone 
the recycle garbage bin zone. 

The proposed two homes will need off-street vehicle parking. -Plausibly one vehicle could be a true off 
road Jeep, which could drive this street. The Jeep will also be able to traverse the sidewalk cross slope. 
Most passenger vehicles can not traverse the extremely warped driveway. Exiting the garage and backing 
up the driveway will create a blind spot for the driver, creating a safety hazard for any pedestrians or other 
drivers in the vicinity. At a minimum, a second car will be used at this house. This second car is not 
going to he a Jeep but a passenger car. This car will not be able to use the garage parking in the house but 
will use Street Parking. On this 20-foot section of Folsom Street there is no street parking, For planning 
purposes, six homes times one car per home need to be accounted for neighborhood street parking. For 
guest visits, more parking will be required. A simple study shows the need for 10 additional street 
parking spots in a neighborhood with an acute shortage of on-street parking. These 10 cars cannot go up 
and down the street or across the sidewalk down the warped driveway. There is no street parking in front 
of these homes. These 10 cars are going to park in a 200-foot walking radius on the adjoining block of 
Folsom Street, below the intersection or the adjoining block of Chapman. In this walking radius there are 
roughly 50 to 60 street parkitig spots that are almost always full. Adding 20% more parking is 
impossible. The garages in these homes will not work and a 20-foot wide street with no street parking in 
front of homes will congest parking in this neighborhood and will cause issues with General Plan Priority 

4 Values for 2015-2017 Jeep Renegade approach, breakover and departure angles, mnning clearance and water 
crossing are available at littps://www.allpar.com/SUVs/jeep/renegade.html. 



. Policy 2: "ncighborJ1oorl chnmcter is conserved and protected."5 1 am also concerned that this pnrking 
congestion issue will impede emergency vehicles (Police, Fire, and EMS). 

Summary 
fu summary, the vehicle issue and parking demand will create a traffic mess for this neighborhood. This 
proble;:m has simply nut bee11 addressed by the project sponsor. It will be bomc by the neighborhood. 
This problem is exacerbated by the size of the homes and number of bedrooms proposed per home by the 
project sponsor. This will be the steepest street with driveways in San Francisco, if not the State. In 
addition, the lack of thru street or turnaround will, in my professional opinion, create a significant traffic 
and parking problem, which has not been mitigated. 

5 San Francisco General Plan Priority Policies, available at http://generalplan.sfulanning.org/index.htm. 
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Membor or [993 Snn Prmtolsco UMB Bond Advisory Doan!. 
Spenker nf ui1111erot1$ Snn Frnnoiscn Dcpnrttnent ofBnllrling lnspecllon Seminnrs on UMB. 
Spenker nl n11mcrous code workshops for the Sn11 l'rn11olsco Depnruuent Building I11spec1lo11. 
Co·nnlltor -0f 1990 Son Jlrnncisco UMn Appools nourd Lcglslnlion. 
Co·nuthor ofSnn Frnncl~co Building Code Errrthq11nk~ Damns~ Trigger for Selstnlc Upgrade, Conunillee Rewrite 2008. 
/\s n 8nn l'rnncisco Bulldlng Commisslonct: 

Dlrecled formnlnllon of Building Occ11pn11cyRcs11mptio11 Plan (BORP) 
Choired the 1995 updale on Ute Son Frnnoisco Ho1rni11g Code. 
Directed ti>rmnlntion of\JMB tcnqnt protection progrmn 

Consnltnnt to lhc Cily ofSnn Frnnofaoo for ovaloation of bulldin!JS dmnog~<l\!!Jhe Loma Priela Enrlhqunke (October 17, 1989) to nssist !he llurenu of 
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Slope Protection Act: History of Uncompleted Amendment to Reduce Scope 

Issue: Effective January 1, 2017, the Department of Building Inspection implemented an amendment to 

reduce the scope of the Slope Protection Act, SFBC Section 106A.4.l.4.3, without an approval action 

from the Board of Supervisors or its Land Use and Transportation Committee. 

Amendment as proposed and implemented by DBI without BOS enactment: 

SECTION 106A- PERMITS 
106A.4.1.4 The Slope Protection Act. 

106A.4.1.4.3 Scope. Properties are subject to these requirements where any portion of the 
property lies within the areas of "Earthquake-Induced Landslide" in the Seismic Hazard Zone 
Map, released by California Department of Conservation, Division of Mines and Geology, 
dated November 17, 2000, or amendments thereto; or \vithin the "Land'.dide Hazard Arew;" 
mapped w; "Landslide Locations" in Figure 4--o-f the San Francisco Sei:;mic Safety 
-1-R-vestigation report prepared by URS/John A. Blume 8-_~ciate'.i, Engineers, June 19+4,ef 
any :;ucces'.;or map theret-e. 

6/2/15 

7/14/15 

10/14/15 

10/21/15 

10/31/16 

11/15/16 

1/1/17 

1/10/17 

9/12/17 

Amendment proposed. See attachment. 

CAC (Code Advisory Committee) Structural Subcommittee reviews amendment. 

CAC (Code Advisory Committee) reviews amendment. 

BIC (Building Inspection Commission) unanimously approves amendment, without 

acknowledging it reduces the area covered by the Act. 

BOS Land Use and Transportation Committee approves "Repeal of Existing 2013 Building 

Code and Enactment of 2016 Edition." The proposed language amending Section 

106A.4.1.4.3 was not included. (Agenda Item 1, File No. 160944) 

BOS (Board of Supervisors) repeals 2013 Building Code and enacts 2016 Edition. The 

proposed language amending Section 106A.4.l.4.3 was not included. (File No. 160944) 

DBI issues a new Information Sheet No. S-05, Geotechnical Report Requirements, 

omitting reference to the Blume Map. 

DBI issues Information Sheet No. S-13, Errata in 2016 SFBC and SFEBC Structural 

Provisions, effective 1/1/17, "to correct errors" in the 2016 SFBC, Section 106A.4.1.4.3. 
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Slope Protection Act: History of Uncompleted Amendment to Reduce Scope 

Observations: 

1. The original legislation specifies that both the Blume and the CDMG maps taken together define 

the properties subject to the requirements of the Slope Protection Act. 

2. Neither map has changed since enactment of the legislation in 2008. 

3. Properties that lie within the Blume Map but not the CDMG Map would no longer be subject to 

the Act. 

4. No study has been conducted to analyze whether it is appropriate to remove these properties 

from the jur'1sdiction of the Slope Protection Act. 

5. The only argument on the record for deleting the 1974 Blume Map is that it is old. it was aid in 

2008, but was nonetheless included in the 2008 legislation along with the 2000 CDMG Map. 

Rationale Offered for Deleting Blume Map: 

a. According to Frank Rollo in the attached document dated 6/2/15, "the [1974] Blume 

Map is obsolete and replaced by [2000] CDMG Map." 

b. According to Minutes from the 10/21/15 BIC Meeting, "Mr. Kirk Means of the Technical 

Services Division and Secretary to the Code Advisory Committee, ... explained that the 

CAC wanted to remove the Blume map and use the more current map, because the 

report was done in June 1974 and has not been revised since then so it dealt with old 

data. The other report was done in 2000 and it was a state generated map, which 

regularly gets updated." 

6. There is no successor map. 

7. The amendment was never reviewed or approved by the BOS Land Use and Transportation 

Committee or the Board of Supervisors. 

8. DBI has implemented an amendment that has not completed the approval process. 

2 
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Slope Protection Act: History of Uncompleted Amendment to Reduce Scope 

SECTION 106A- PERMITS 

106A.4.1.4 The Slope Protection Act. 

106A.4.1.4.3 Scope. Prope1ties are subject to these requirements where any portion of the property lies 

within the areas of "Earthquake-Induced Landslide" in the Seismic Hazard Zone Map, released by 

California Department of Conservation, Division of Mines and Geology, dated November 17, 2000, or 

amendments thereto; or within the "Landslide Hazard Areas" mapped as "Landslide Locations" in 

Figure 4 of the San Francisco Seismic Safety Investigation report prepared by URS/John A. Blume & 

Associates, Engineers, June 1974, or any successor map thereto. 

NOTE: THE ABOVE ITEM IS REVISED AS FOLLOWS: 

COMMENT 1: 

Name: Frank Rollo 
Date: June 2, 2015 

Comments/Findings: 

106A.4.1.4.3 Scope. Properties are subject to these requirements where any portion of the property lies 

within the areas of "Earthquake-Induced Landslide" in the Seismic Hazard Zone Map, released by 

California Department of Conservation, Division of Mines and Geology, dated November 17, 2000, or 

amendments thereto; er •v.'ithiH the "baHaslise Ha,.,afs Areas" mappes as "battsslise beeatietts" ifl 
Fig1:1Fe 4 e:f the gaH: FraHeisee geismie ga:fety !R¥estigatiefl Fepefl: flFepaFeEI \3y :{,JRg,£Jeha ,r:.._ Bl1:1me & 

Asseeiates, Ettgitteers, JuRe 1974, ef atty sueeessm mafl thernte. 

[Note: To revise San Francisco Amendments in 20i 3 to reflect that the Blume Map is 
obsolete and replaced by CDMG Map. 

Recommend to be brought to the full CAC committee for further action.] 

Place an X in Retain as is: Update as noted: Revise: Delete: 
one of the 
following: x 

Place an X in More Less Restrictive: Neither more nor less: 
one of the Restrictive: 
following: 

x 
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Slope Protection Act: History of Uncompleted Amendment to Reduce Scope 

COMMENT2: 

Name: CAC Structural Subcommittee 
Date: June 9, 2015 

Comments/Findings: 

Place an X in Retain as is: Update as noted: Revise: Delete: 
one of the 
following: x 

Place an X in More less Restrictive: Neither more nor less: 
I one of the Restrictive: 

following: 
x 

COMMENT3: 

Name: Code Advisory Committee 
Date: 

Comments/Findings: 

Place an X in Retain as is: Update as noted: Revise: Delete: 
one of the 
following: x 

Place an X in More less Restrictive: Neither more nor less: 
one of the Restrictive: 
following: 

x 
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Slope Protection Act: History of Uncompleted Amendment to Reduce Scope 

Links to meeting agendas, supporting documents, minutes (where available), and information sheets. 

CAC (Code Advisory Committee) Structural Subcommittee, agenda and supporting documents: 

http://sfdbi.org/sites/ default/files/ CAC%20Structu ra 1%2007-14-15. pdf 

http://sfdbi.org/meeting/structural-subcommittee-july-14-2015-supporting-documents 

CAC (Code Advisory Committee), agenda and supporting documents: 

http://sfdbi.org/ sites/ defau It/files/ CAC%20Agenda%2010-14-15. pdf 

http://sfdbi.org/sites/default/files/CAC%20Agenda%201tem%204%20for%2010-14-15.pdf 

BIC (Building Inspection Commission), agenda, supporting documents and minutes: 

http:// sfd bi .org/ sites/ default/fl les/BIC%20Agenda%2010-21-15. pdf 

http://sfdbi.org/sites/default/files/BIC%20Meeting%20of%200ct%2021%2C%202015%20Agenda%201te 

m%20%236.pdf 

http ://sfd bi .org/sites/ defau lt/files/BIC%20M i nutes%2010-21-15. pdf 

BOS Land Use and Transportation Committee, agenda and minutes: 

http ://sfbos.org/sites/ default/fl les/1 ut103116 agenda. pdf 

http://sfbos.org/sites/default/files/lut103116 minutes.pdf 

BOS (Board of Supervisors), agenda and minutes: 

http://sfbos.org/sites/default/files/bag111516 agenda.pdf 

http ://sfbos.org/sites/ defau lt/fi les/bagl 11516 minutes. pdf 

DBI (Department of Building Inspection), information sheets: 

http://sfdbi.org/sites/default/files/IS%20S-05.pdf 

http ://sf db i .org/sites/ defau lt/files/IS%20S-13. pdf 
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From: Board of Supervisors, (BOS)
To: Jalipa, Brent (BOS); Lew, Lisa (BOS)
Subject: FW: Appeal of CEQA Mitigated Declaration Planning Case No. 2013.1383ENV - 3516 and 3526 Folsom Street

 ("Project Site") - Documents
Date: Tuesday, September 12, 2017 4:21:33 PM

Let me know if I should distribute to the Supervisors.
 

From: Autumn Skerski [mailto:autumn@zfplaw.com] 
Sent: Tuesday, September 12, 2017 3:32 PM
To: Board of Supervisors, (BOS) <board.of.supervisors@sfgov.org>
Cc: Ryan Patterson <ryan@zfplaw.com>
Subject: Appeal of CEQA Mitigated Declaration Planning Case No. 2013.1383ENV - 3516 and 3526
 Folsom Street ("Project Site") - Documents
 
Dear President Breed and Honorable Members of the Board of Supervisors,
 
Please find a copy of the documents hand delivered to City Hall Room 244 for Case No.
 2013.1383ENV in the below link
 
https://zacks.egnyte.com/fl/BHtLdCHxFl
 
 
Thank you,
 
Autumn Skerski
Zacks, Freedman & Patterson, PC
235 Montgomery Street, Suite 400
San Francisco, CA 94104
Telephone: (415) 956-8100
Facsimile: (415) 288-9755
www.zfplaw.com
 
This communication and its contents may contain confidential and/or privileged material for the sole
 use of the intended recipient. Any review or distribution by others is strictly prohibited. If you are
 not the intended recipient, please contact the sender and delete all copies. Unless expressly stated,
 nothing in this communication should be regarded as tax advice.
 



ZACKS, FREEDMAN & PATTERSON 
A PROFESSIONAL CORPORATION 

September 12, 2017 

VIA HAND DELIVERY AND EMAIL 

President London Breed 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
San Francisco, CA 94102 

Re: Appeal of CEQA Mitigated Negative Declaration 
Planning Case No. 2013.1383ENV 

235 Montgomery Street1 Suite 400 
San Francisco, California 94104 
Telephone (415) 956-8100 
Facsimile ( 415) 288-9755 
www.zfplaw.com 

Building Permit Application Nos. 2013.12.16.4318 and 2013.12.16.4322 
3516 and 3526 Folsom Street ("Project Site") 

Dear President Breed and Honorable Members of the Board of Supervisors: 

Please find the following documents enclosed: 

Documents reviewed in preparation oflndepcndcnt Evaluation of the San Francisco Planning 
Depmiment Mitigated Negative Declaration, prepared by Engineering Design & Testing Corp. 
(Kenneth Ridings, P.E. and Steven Viani, P.E.), Sept. 11, 2017 (Exhibit 0) 

1. San Prnncisco Planning Department Mitigated Negative Declaration ("MND") 
2. MND Appeal dated September 5, 2017 
3. Spectra Energy Pminers - Algonquin Incremental Market Project - Analysis of the West 

Roxbury Crushed Stone Operations on Construction and Operation of the West Roxbury 
Lateral dated March 31, 2014 

4. Letter from Lubin Olson to President London Breed dated September 1, 2017 regarding 
Appeal ofMND 

5. Reported email from Austin Sharp with PG&E, contained as Appendix A in letter from 
Lubin Olson to President London Breed dated September 1, 2017 

6. 49 Code of Pederal Regulations Pmi 192 - Transportation ofNatural and Other Gas hy 
Pipeline: Minimwn Federal Safety Standards 

7. ASME B31.8S-2016 Managing System Integrity of Gas Pipelines (cover page) 
8. U.S. Department of Transportation - Pipeline and Hazardous Materials Administration -

Reportable Incident Data 



9. Footnote 3: John Dolcini, Pipeline Engineer-Gas Transmission, Pacific Gas and Electric 
Company, Letter Re: 3516/3526 Folsom Street, March 30, 2017 

10. Footnote 20: Federal Transit Administration (FT A), Transit Noise and Vibration Impact 
Assessment, May 2006, pp. 8-1 to 8-3, Table 8-1 

11. Footnote 30: l JS Department of Transportation, Federal Highway Administration, 
Comslruction Noise Handbook, Table 9 .1, July 2011. 

12. Footnote 31 : Illingworth and Rodkin, lnc., Construclion Vibration Evaluation for 3516 
and 3526 Folsom Sh·eet, March 24, 2017 

13. Illingsworth & Rodkin Inc., Memo: Ground Characteristics and E±foct on Predicted 
Vibration, Aprill4, 2017 

14. California Depart1mmt of Transportation, Transportation and Const.ruction Vibration 
Guidance Manual, September 2013 

15. Appeal ofCEQA Mitigated Negative Declaration (exhibits filed with BOS and available 
upon request) 

16. H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, Planned 
Developrnent at 3516 Folsom Street, San Francisco, California, August 3, 2013. H. Allen 
Gruen, Geotechnical Engineer, Geotechnical investigation, Planned Development at 3526 
Folsom Street, San Francisco, California, August 3, 2013, atiachcd to letter dated /\pril 
14, 2017 

17. Geotechnical Report Update, Proposed Residence at 3516 & 3526 Folsom Street San 
Francisco, California by H. Allen Gruen, 11/29/16 

18. Geotechnical Responses to Project Review Letter, Proposed Residence at 3516 & 3526 
Folsom Street San Francisco, California by H. Allen Gruen, 1/24/17 

19. Review of Proposed Pipeline Impacts 3516 & 3526 Folsom Street, San Francisco, 
California, Storesund Consulting, Jw1e 14, 2017 

20. David J. Franco PE, 3516 & 3526 Folsom Street Grading Plan, 9/21116 
21 . Planned Street and Utility Improvements at 3516 & 3526 Folsom Street San Francisco, 

California by H. Allen Grnen, 7 /6/1 7 

Very truly yours, 

ZACKS, FREEDMAN & PATTERSON, PC 

Ryan J. Patterson 
Attorneys for Herb Felsenfeld and Gail Newman 
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A PROFESSIONAL CORPORATION 
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President London Breed 
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San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
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Planning Case No. 2013.1383ENV 

235 Montgomery Street1 Suite 400 
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Telephone (415) 956-8100 
Facsimile ( 415) 288-9755 
www.zfplaw.com 

Building Permit Application Nos. 2013.12.16.4318 and 2013.12.16.4322 
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Dear President Breed and Honorable Members of the Board of Supervisors: 
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4. Letter from Lubin Olson to President London Breed dated September 1, 2017 regarding 
Appeal ofMND 

5. Reported email from Austin Sharp with PG&E, contained as Appendix A in letter from 
Lubin Olson to President London Breed dated September 1, 2017 

6. 49 Code of Pederal Regulations Pmi 192 - Transportation ofNatural and Other Gas hy 
Pipeline: Minimwn Federal Safety Standards 

7. ASME B31.8S-2016 Managing System Integrity of Gas Pipelines (cover page) 
8. U.S. Department of Transportation - Pipeline and Hazardous Materials Administration -

Reportable Incident Data 



9. Footnote 3: John Dolcini, Pipeline Engineer-Gas Transmission, Pacific Gas and Electric 
Company, Letter Re: 3516/3526 Folsom Street, March 30, 2017 

10. Footnote 20: Federal Transit Administration (FT A), Transit Noise and Vibration Impact 
Assessment, May 2006, pp. 8-1 to 8-3, Table 8-1 
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Comslruction Noise Handbook, Table 9 .1, July 2011. 

12. Footnote 31 : Illingworth and Rodkin, lnc., Construclion Vibration Evaluation for 3516 
and 3526 Folsom Sh·eet, March 24, 2017 

13. Illingsworth & Rodkin Inc., Memo: Ground Characteristics and E±foct on Predicted 
Vibration, Aprill4, 2017 

14. California Depart1mmt of Transportation, Transportation and Const.ruction Vibration 
Guidance Manual, September 2013 

15. Appeal ofCEQA Mitigated Negative Declaration (exhibits filed with BOS and available 
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16. H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, Planned 
Developrnent at 3516 Folsom Street, San Francisco, California, August 3, 2013. H. Allen 
Gruen, Geotechnical Engineer, Geotechnical investigation, Planned Development at 3526 
Folsom Street, San Francisco, California, August 3, 2013, atiachcd to letter dated /\pril 
14, 2017 

17. Geotechnical Report Update, Proposed Residence at 3516 & 3526 Folsom Street San 
Francisco, California by H. Allen Gruen, 11/29/16 

18. Geotechnical Responses to Project Review Letter, Proposed Residence at 3516 & 3526 
Folsom Street San Francisco, California by H. Allen Gruen, 1/24/17 
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ZACKS, FREEDMAN & PATTERSON, PC 

Ryan J. Patterson 
Attorneys for Herb Felsenfeld and Gail Newman 
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SAN FRANC~SGO . 
PLANNING· DEPARTMENT 

Date: 
Case No.: 
Project Title: · 
Zoning: 

Block/Lot: . 
Lot Size: 
Project Sponsor: 

Staff Contact: 

PROJECT DESCRIPTION 

Mitigated Negative Declaration 

April 19, 2017; amended on June 8, 2017 
2013.1383ENV 
3516 and 3526 Folsom Street 
RH-1 (Residential-House, One F~y) Use District 
40-X Height and Bulk District 
Bernal Heights Special Use District 
5626/013 and 5626/014 
1,750 square feet (each lot) 
Fabien Lannoye, Bluorange Designs 
415-626-8868 
Fabien@bluorange.com 
Justin Horner -(415) 575-9023 
Justin.Horner@sfgov.org 

The project site is located on the block bounded by Bernal Heights Boulevard to the north, Gates Street to 
the west, Powhattan A venue to the south and Folsom Street to the east. The project site is located along 
the west side of an approxilnately 145-foot-fong unimproved segment of Folsom Street, north of 
Chapman Street, that endS at the Bernal Heights Community Garden. This unimproved right-of-way is 
known as a "paper str~et." Undeveloped land along this unimproved segment of Folsom Sj:reet has been 
subdivided into six lots, three on each side of Folsom Street. PG&E Natural Gas Transmission Pipeline 
109 (PG&E Pipeline 109) runs along Folsom Street adjacent to the project site. The project site iS at a slope 
of28%. 

The proposed project involves the construction of two single-family residences on two of the vacant lots 
along the west side of the unimproved portion of Folsom Street, tm4 the construction of the connecting 
segment of Folsom Street to provide vehicle and pedestrian access to the project site, and the construction 
of a stairway between Folsom Street and Bernal Heights Boulevard. The FOlsoJI\ Street extension and 
stairway would be subject to approval by San Francisco Public Works (Public Works) Each single-family 
home would be 27 feet tall, two stories over-garage with two off-street vehicle parkillg spaces accessed 
from a twelve-foot-wide garage door. 

The 3516 Folsom Street building would be appro:xllnately 2,230 square feet in size with a side yard along 
its north property line. The 3526 Folsom Street building would be appro:xllnately 2,210 square feet in size 
with a side yard along its south property line. The proposed buildings would include roof decks ll!ld a 
full fire protection sprinkler system. The proposed buildings would be supported by a shallow building 
foundation using a mat slab with spread footings. · . · 

www.s:fplaJ.m:ing.org 

ReYised 7/25/13 

1650 Mission St. 
Sulte400 
San Francisco, 
CA 94103-2479 

Reception: 
415.558.6378 

Fax: 
.415.558.6409 

Planning 
Information: 
415.558.6377 



Mitigated Negative Declaration 
JUNE 8,2017 

Case No. 2013.1383ENV 
3516-26 Folsom Street 

The proposed Folsom Street extension improvements would include an approximately 20-foot-wide road 
With an approximately 10-foot-wide·sidewalk on the west side of the street, adjacent to .the proposed 
residences. The proposed ;idewalk would be stepped, would incorporate landscaping that wouid 
perform storm water retention, and would provide public access to Bernal Heights Boulevard/Bernal 
Heights Park. The stairway would run to the northwest of Folsom Street, within Public Works property, 
and at least 15 feet downhill from an existing stand of hummingbird sage, a locally sensitive plant 
species, along Bernal He~ghts Boulevard.=The proposed project would not create direct vehicular access to 
Bernal Heights Boulevard as the Folsom Street extension would terminate at south of the Bernal Heights 
Commt.inity. Garden. Construction of !he street extension would require the removal of the existing 
vegetation within the public r_ight-of-way on the "paper street." An existing driveway utilized by both the 
3574 Folsom ptreet and 3577 Folsom Street builclings would also be removed; however, the extension 
would provide access to the two existing residences. · 

The proposed project would include the installation of new street trees (s_ubject to approval from PG&E) 
and street lighting on the west side of the street No on-street parking would be provided along the 
Folsom Street. extension. In addition to providing utilities for the proposed residences, the profect sponsor 
would install utilities for the four vacant lots located on the "paper street" segment of Folsom Street (one 
on the west side and three on the east side). No residences are proposed at this time on those lots; the 
proposed connections would be provided to minimize disruption in the case of future development 
Construction would continue for approximately 12 months and would require excavation of up to 
approximately'lO feet below the existing ground surface. 

FINDING 

This project could not have a significant effect on the environment This finding is based upon the criteria 

of the Guidelines of the State Secretary for Resources, Sections 15064 (Determining Significant Effect), 
15065 (Mandatory Findings of Significance), an9.15070 (Decision to prepare a Negative Declaration), and 
the following reasons as documented in the Initial Evaluation (Initial Study) for the project, which is 
attached. Mitigation- measures are includeQ. in this project to avo~d potentially significant effects. See 
pages 113-114 

In the independent judgment of the Plannln.g ·Department, there is no substantial evidence that the 
project could have a significant effect on ~e ~nvironment 

. ) 

Date 

June 8,2017 
Case No. 2013.1383E 

·~·& 
Li Gibson ~ 
===Officer 

ii 

3516-26 Folsom Street 
Jy.fitigated Negative Declaration 



INITIAL STUDY TABllE Of CONTENTS 
3516a3526 Folsom Street 

SECTION 

ACRO_NYMS, AND ABBREVIATIONS ................... : ........................................................................................ v 
A. PROJECT SITE .......................................................................................... : ............................................... 1 
B. PROPOSED PROJECT .......................................................................................... : .................................. 4 . . . . 

· , C. . PROJECT APPROVALS .......................... : ............................................................................................. 16 
D. PROJECT SETTIN"G ............. : .............................................. : ........................ : .. · ........................... : ........... 16 
E. CUMULATIVE SETTIN"G ............................................................... : ............................................ : ........ 17 
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A})MINISTRATIVE DRAFT - SUBJECT TO CHANGE 

~nitna~ Study 
3516 .. 3626 Folsom Street Project 

Planning Department Case No. 2013.1383ENV 

The proposed 3516-3526 Folsom Street Project (project) would result in the development of two 

residential units on hyo 1,750 square-foot parcels (Assessor's Block 5626, Lots 013 and 014) located at 

3516-3526 Folsom Street, the improvement of a "paper street" section of Folsom Street, and a new 

stairway between the project site and Bernal Heights Boulevard in the Bernal Heights neighborhood 

in the City of San Francisco (City). The two buildings would each be approximately 2,230 gross 

square feet (gsf) in size, and each would include a two-car garage. ·The proposed buildings would not 

exceed 30 feet in height. A complete description of the proposed project, a detailed description of the 

proposed project's regional and local context, planning process and background, as well as a 

discussion of requested projec~ approvals is included below. 

A. PROJECT SITE 

The approximately 6,500 square-foot project site (two lots at 1,750 ·sf (25 feet by 70 feet) each and an 

approximately 2,000 sf street improvement) is located in the Bernal Heights neighborl;iood and is 

located within a block bounded by Bernal Heights Boulevard to the north, Gates Street to the west, 

Powhattan Avenue to the south and Folsom Street to the east. The site is located on the west side of 

an approximately 145 foot long unimproved segment of Folsom Street, north of Chapman Street, that 

ends at the Bernal Heights Coll1ll1unity G~den. This unimproved right-of-way is known as a "paper 

street." Undeveloped land along this unimproved segment or Folsom Street has been subdivided 

into six lots, three on each side of Folsom Street. There are two existing residences on this 

unimproved segment of Folsom Street (357 4 and 3577 Folso:m Street) that are accessible via private 

driveways running from Chapman Street. Figure 1 shovys the location of the project site and Figure 2 

provides an aerial view of the site. Figure 3 illustrates the project site. 
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Project Location and Regional Vicinity Map 
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Source: San Franci.Sco Plamring Department 
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Figur~ 2: 
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The project site is currently vacant and has not been previously developed. There are bushes and 

other small plants on the project site. The project site is at a slope of 28% and slopes dovmward from 

north to south. 

s~ PROPOSED PROJECT 

The project sponsor proposes the construction of tw~ single-family residences 01'. two of the vacant 

lots along the west side of the unimproved portion of Folsom Street, aa4 the construction of the 

connecting segment of Folsom Street to provide vehicle and pedestrian access to the project site and . 

the construction of a stairway to provide pedestrian access from the improved section of Folsom 

Street to Bernal Heights Boulevard that would nm to the northwest of Folsom Street, within Public 

Works property, and at least 15 feet downhill from an existing stand of hummingbird sage, a locally 

sensitive plant species.=Both single-family homes would be 27 feet tall, two-story-over-garage 

buildings .and would each include two off-street vehicle parking spaces accessed from a twelve-foot

wide garage door. Vehicle access would be provided by a 10-foot wide curb cut on Folsom Street. 

The existing, unimproved project site is r.epresented in Figure 4. Plans for the proposed project are 

depicted in Figures 5 through U. 

Project Building Characteristics 

The proposed project would result in the construction of two immediately adjacent single-family 

homes, each. with three levels of living area (a garage and recreation room with two levels above). 

·Each builc'ijng would be approximately 2,230 gsf. 

Each building woµld be set back between approximately three and three-and-a-half feet from the 

street front property line at grade and stepped ba'ek up to 10 feet from the building far;ade at the 
. . 

second level. Each building would be set back approximately 24-and-a-half.feet from the rear 

property line. 
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Figilre 4: 3526 Folsom Street: Garage and First Floor Plans 
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3526 Folsom Street: Second Floor and Roof Plans 
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3526 Folsom Street: North and South Elevations 
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Figure 7: 
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3526 Folsom Street: East and West Elevations 
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Figure 8: 3516 Folsom Street: Garage and First Floor Plans 
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Figure 9: 3516 Folsom Street: Second Floor and Roof Plans 
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Figure 10: 
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3516 Folsom Sheet: North and South Elevations 
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3516 Folsom Street: East and West Elevations 
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Figure 12: Proposed Street Improvement and Stairway Alignment 

Access and Parking 

Pedestrian and vehicle access to the proposed project would be provided via Folsom Street, and 

pedestrian access fo the woiect site would be provided by a stairway connecting Folsom Street and 

Bernal Heights Boulevard. which would be improved consistent with a Street Improvement Permit 
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that would be issued by San Francisco Public Works (Public Works). Resident access to each unit 
. . 

would be provided from witlrin the ground level garage and through a front door along Folsom 

Street. A total of four parking spaces (two for each unit) would be provided on site. New curb cuts 

for each r.roposed garage access driveway would be 12 feet in width. 

Demolition and Construction 

Construction activities at the project site would begin with clearing the site. A total of approximately 

650 cubic yards of soil would be excavated from the site tb accommodate new foundations and utility 

connections. Excavated materials would be delivered to 20 cubic yard capacity haul trucks located on 

Berruil Heights Boulevard by conveyor belt. The excavation of 3516 Folsom Street would include 

approximately 30·truck trips and the excavation of 3526 Folsom Street would include approximately 

25 truck trips. Construction of the proposed project is anticipated to occur over a 12 month period. 

The concrete required for each foundation slab would require four cement truck trips for each 

residence (eight, total) plus another four trips per residence for the concrete retaining walls for each 

residence (eight, fatal). Concrete trucks and concrete pumps would operate from Bernal.Heights 

Boulevard, and all materials· deliveries would occur from Bernal Heights Boulevard. The proposed 

project would cor:mect to vyater, sewer, electrical, natural gas, and telecommunications connections 

that would be brought to the project site by the improvement of the "paper street'' section of Folsom 

Street. The.proposed project would include approximately two weeks of excavation, eight weeks of ,. 
foundation work, and ten weeks for framing. The construction of the two houses would take 

approximately twelve months. Trucks would access the project site to and from the 101 freeway via 

Cesar Chavez Street, to Folsom Street and Bernal Heights Boulevard. 

The improvement of the "paper street'' segment of Folsom Sti:eet would be performed 1J!lder a 

separate Street Improvement Permit issued by the Department of-Public Works. This iinptovement 

would include the removal of plants and topsoil along the current right-of-way ancf the creation of a 

paved roadway and the construction of a stairway between Folsom Street and Bernal Heights. 

Boulevard. The proposed road improvement would require 92 cubic yards of material to be removed 

. from the project site, which would result in approximately seven haul truck trips. Concrete imported 

onto the project-site for the road improvement would require about ten truck trips. Road work 

would be conducted from the intersection of Folsom Street and Chapman Street. 
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C. PROJECT APPROVALS 

The project is located in the RH-1 (Residential House, Single-Family) residential zoning district and 

within the 40-X height and bulk district and ·within the Bernal Heights .special Use District which 

· re.fleets the special characteristics and hillside topography of an area qf the City that has a collection of 

mostly older buildings situated o~ lots gene:r:ally smaller than the lot patterns in other low-density 

areas of the .Oty. The.proposed project would require the following City, State, and regional 

approvals. These approvals may be considered in conjunction with the required environmental 

review, but will. not be granted until the required environmental review has been completed: 

a Approval of building permits by the Department of Building Inspection ·(DBI); 

,. Street Improvement Permit from Department of Public Works for :improvement of Folsom 

Street. 

The approval of the building permits by the Deparrrnent of Building Inspection constitutes the 

Approval Action for the. proposed project, pursuant to Section 31.04(h)(3) of the San Francisco 

Administrative Code. The Approval Action date establishes the start of the 30-day appeal period for 

the California Environmental Quality Act determination pursuant to Section 31.16(d) of the San 

Francisco Administrative Code. 

D. PROJECT SETTING 

As previously n:oted, the project site occupies two parcels located on the west side_ of an un:improved 

section of Folsom Street in the Bernal Heights neighborhood of San Francisco. Existing uses within 

the same block consist of unimproved open space, two other priniarily two- to three-story singl~

family residential hom1=s and the l3ernal Heights Community Garden. Two-to~three-story residential 

uses border the site to the south and west, and un:improved lots border the site to the north and east. 

A two-story residential building borders the site to the south. Figure 2 illustrates the surrounding 

residential and open space land· uses within the Vicinity of the site. 

No MUNI bus or light rail lines border the proposed project site. The project site is within ~mile of · 

MUNI bus line 24-Divisidero and 67-Bernal Heights. The nearest BART station is 24th Street Mission, 

which is approximately % mile from the project site. There are no bike routes within 250 feet of the 

project site. 
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E. CUMULATIVE SETTING 

Past, present and reasonably foreseeable cumulative development projects within ~-mile radius of 
. . 

the project site include three residential additions and renovations as well as new c6ns.truction, 

including a new single family home at 495 Chapman Street, .a vertical addition to_ a home at 100 Gates 

Street, a demolition of an existing home i?lld construction of a new home at 49-Nev~da Street, and a 

subdivision wj.th new construction at 40 Bernal Heights Blvd. These cumulative projects are the 

subject of individual Environme~tal Evaluation Applications on file With the Planning Department, 

·where applicabfo.1 There are no active planning applications for any adjacent properties or for the 

other four lots on this unimprov~d section of Folsom Street. 

F. · COMPATIBILITY WITH ZONING AND PLANS 

Discuss any variances, special authorizations, or changes proposed to the 
Planning Code or Zoning Map, if applicable. 

Discuss any conflicts with any adopted plans and goals of the City or Region, if 
applicable. 

Discuss any approvals ;md/or permits from Gty departments other than the 
Planning Department or the Department of!3uilding Inspection, or from 
Regional, State, or Federal Agencies. · 

San Francisco Planning Code and Zoning Maps 

Applicable Not Applicable 

·o lg] 

D 

D 

The San Francisco Planning Code (Planning Code) incorporates by rclerence the City's Zoning Maps, 

governs permitted uses, densities, and the configuration of buildings within San Francisco. Permits to 

construct new buildings (or to alter and demolish existing ones) may not be issued unless: 1) the 

proposed project conforms to the Planning Code; 2) allowable exceptions are granted pursuant to 

provisions of the Planning Code; or 3).legislative amendments to the Planning Code are included as 

part of the proposed project. 

1 190-Gates Street (Case #2016-011777ENV), 49 Nevada Street (Case #i013-0223ENV), 40 Bernal Heights 
Blvd (Case #2014-002982ENV). · 
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The project site is located :i:p. the RH-1 District. As stated in Planning Code Section 209.l, the RH-1 . 

Distiict allows up to one dwelling unit per lot and up t9 one unit per 3 ,000 square feet of lot area with 

conditional use approval. Under the Bernal Heights Special Use District, buildings on lots which ]Jave 

a depth of 70 feet or less shall have a rear yard depth equ?]. to 35 percent of the total depth of the lot. 

The proposed project would result in tJ::e development of two re~dential units with two buildings on 

· two existing 1,750 square-foot lots, each with a rear yard with a.depth that is 35% of the total depth ~f 

the lot. Within the RH-1 District,. the proposed residential uses are principally permitted. 

The project site is located within a 40-X Height and Bulk District, which permits a maximum building 

height of 40 feet, and the Bernal Heights Special Use District, which does not permit. any dwelling 

unit to exceed a hei~t of 30 feet. The proposed project buildings would be less than 30 feet in height. 

Bernal Heights Special Use District bulk contr.ols reduce the size of a building's-floorplates as the 

building increases in height. Therefore, the proposed structures would comply with existing height 

· and bulk controls. 

According to I'laniring Code .Section 242, two off-street parking spaces are required for a dwelling 

unit with~ usable floor area of between 1,201 square feet (-sf) and 2,250-sf, as is the case with each 

unit of the proposed project. Thus, the proposed four off-street parking spaces (two per building) 

woUid comply with Planning Code Section 242. Planning Code Section 155.2 requires new residential 

buildings 'to provide one secured (Class 1) bicycle parking space per each dwelling unit. As the 

proposed project would pr~Jv~de Class 1 bicycle parking spaces in each garage (for a total of four 

spaces), the projec~ wouid comply with the Planning Code; s bicycle parking requirements. 

· Plans and Policies 

San Francisco General Plan 

The San Francisco General Plan (General Plan) establishes objectives and policies to guide land use 

decisions related to physical development in the City. It is comprised of ten elements, each of which 

addresses a particular topic that applies cityWide: Air Quality; Arts; Com:q:ierce and Industry; 

Community Facilities; Community Safety; Environmental Protection; Housing; Recreation and Open 

Space; Transportation; and Urban Design. 
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Two General Plan elements that are particularly applicable to planning considerations associated 

with the proposed project are the Housing and Urban Design elements. These elements are discussed 

in more detail below. Other elements of the General Plan that are applicable to technical aspects. of 

the proposed project include Air Quality, Community Safety, Recreation and Open Space, and 

Transportation. The proposed projects potential to conflict with the individual policies contained in 

these more technical elements is discussed in the appropriate topical sections of this Initial Study. 

Objectives of the General Plan's Urban Design Element that are applicable to the ~roposed project 

include emphasizing the characteristic pattern which gives the Gty and its neighborhoods an image, 

a sense of purpose, and a means of orientation and conserving resources which provide a sense of 

nature, continuity with the past, and freedom from overcrowding. 

The Housing Element Update was originally adopted by the Planning Commission on March 2011 

and certified by the Califo;rnia Department of Housing and ~ommunity Development in July 2011. 2 

The key objective of the Housing Element is to promote the devefopment of new housing in San 

Francisco and the retention of existing housing in a way that is protective of neighbor~ood identity~ 

sustainable, and is served by adequate comm.unity infrastructure. A particular focus of the Housing 

Element is on the creation and retention of affordable housing, which reflects intense demand for 

such hou~g, a growing economy (which itself puts increasing pressure on ·the existing housing 

stock), and a constrained supply of land (necessitating infill development and increased density). In 

general, the Housing Element 8upports projects that increase the Gty' s housing supply (both market

rate and affordable housmg), especially in areas that are close to the Gty' s job centers and are well

served by transit. The proposed project, which is a residential project consisting of two dwellillg 

units, woulq not obviously conflict with any objectives or policies in the Housing Element. 

2 Pursuant to a court .order, the 2011 certification was set aside and a paitially Revised Environmental_ 
Impact Report (Revised BIR) for the 2004 and 2009 Housing Element was later certified by the Planning 
Commission on April 24, 2014. No changes were made to the objectives or policies contained within the Housing. 
Element as a result of this action. · 
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The proposed project would not obviously or substantially conflict with any gqals, policies, or 
. . 

objectives of the General Plan. A conflict between a proposed project and a General Plan policy does 

not, in itself, indicate a significant effect on the environment within the context of the California· 

Environmental Quality Act (CEQA). Any physical environmental impacts that could result from such 

conflicts are analyzed in this Initial StUdy. In general, potential conflicts with the General Plan are 

considered by the decisions-makers (typically the Planning Con:i:mission) independently of the 

environmental review process. Thus, in addition to considering inconsistencies that affect 

environmental issues, the Planning Commission ~onsiders other potential inconsistencies with the 

General Plan independently of the environmental review process, as part of the decis~on to approve 

or disapprove a proposed project. Any potential conflict not identified in this environmental 

document yvould be considered in that context and would not alter the physical environmental effects 

of the proposed project that are analyzed in this Initial Study. 

The Accountable Planning Initiative 

In November 1986, the voters of San Francisco approved Propos.ition M, the Accountable Planning 

Initiative, which added Section 101.1 to the Planning Code to establish eight Priority Policies. These 

policies are: 1) preservation and enhancement of neighborhood-serving retail uses; 2) protection of 

neighborhood character; 3) presei:Vation ahd enhancement of affordable housing; 4) dis.couragement 

of commuter automol;>iles; 5) protection of industrial and service .land uses from commercial office 

development and enhancement of resident employmen~ and busin~ss ownership; 6) maximization of 

earthquake_ preparedness; 7) landmark and historic briilding preservation; and 8) protection of open 
. . 

space. The Priority Policies, which provide general policies and objectives to guide certain land use 

de¢.sions, contain certain policies that relate to physical environmental issues. Where appropriate 

these issues are discussed in the topical sections of this Initial Study. 

Prior to issuing a permit for any project which requires an Initial Study under_ CEQA; prior to issuing 

a pt;rmit for any demolition, conversion, or change of use; and prior to taking any action which 

requires a finding of inconsistency with the General :flan, the City is required to find that the 

proposed project or legislation would be consistent with the Priority Policies, As noted above, 0-e . 

physical environmental effects of the project as they may relate to the Priority Policies are addressed 

. in_ the analyses in this Initi_al Study. The information contained in this Initial Study will be referenced 
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as appropriate in the Plamring Department's comprehensive project analysis and findings regarding 
. ' 

the consistency of the proposed project with the Priority Policies. 

Other Local Plans and Policies 

In addition to the General Plan, the Planning Code and Zoning Maps, and the Accountable Plamtlng 

Initiative, ?ther local plans and policies that are relevant to the proposed project are discussed below .. 

• The San Francisco Sustainabilihj Plan is a bluepnnt for achieving. long-term environmental 

sustainability. by addressing specific environillental issues including, but not limited to, air 

quality, climate change, energy, ozone depletion, and transportati.0n. The goal of the San Francisco 
\ 

Sustainabilitt; P.lan is to enable the people of San Francisco to meet their present needs without 

sacrificing the ability of future generations to meet their own needs. 

• The Climate Action Plan for San Francisco: Local Actions to Reduce Greenhouse Emissions is a local 

action plan that examines the causes of global climate change and the human activities that 

contribute to global warming, provides projections· of climate change impacts on California and 

San Francisco based on recent scientific reports, presents estimates of San Francisco's baseline . 

greenhouse gas emissions inventory and reduction targe:ts, and describes recommended actions 

for reducing the City's greenhouse gas emissions. The 2013 Climate Action Strategy is an update 

to this plan. 

• The Transit First Poliey (City Charter, Section BA.115) is a set of principles that underscore the 

Cio/ s commitment to prioritizing travel by transit, bicycle, and on foot over travel by private 

automobile. These principles are embodied in the obje~tives and policies of the Transportation 

Element of the General Plan. All City boards, commissions, and departn:ients are reqliired by law 

to implement Transit First principle~ in conducting the City's qffairs. · 

• The San Francisco Bicycle Plan is a citywid~ bicycle transportation plan that identifies short-term, 

long-term, and other minor improvements to San Francisco's bicycle route network. The overall 

go~ of the San Francisco Bicycle Plan is to make bicycling an integral part of daily life in San 

Francisco. 

• The San Francisco Better Streets Plan consists o~ illustrative typologies, standards, and guidelines 

for the design of San Francisco's pedestrian environment, with the central focus of enhancing the 

livability of the City's streets. 
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<> Transportation Sustainability Fee Ordinance requires that ·development projects that filed 

environmental review. applications prior to July 21, 2015, but have not yet received approval, pay 

50 percent of the applicable Transportation Sustainability Fee (TSF). TSF funds may be used to 

improve transit services and pedestrian and bicycle facilities. 

The proposed proj~ct has been reviewed in the context of these local plans and policies and would 

not-obviously ot substantially conflict with them. Staff reports and approval motions prepared for the 

decision-makers would include a comprehensive project analysis and findings regarding the 

consistency of th~ proposed project with applicable local plans and policies. 

Regional Plans ~nd Policies , 

There are several regional planning agencies whose environmental, land use, and transportation 

plans and policies consider the growth and develop~ent of the nine-county San Francisco Bay Area. · 
. . 

Some of these plans and policies are advisory, and some include spec:i.fi.c goals and provisions that 

must be considered when evaluating a project under CEQA The regional plans and policies that are 

relevant to the proposed project are discussed below. 

• The principal region!11 planning documents and the agencies that guide planning in the nine

county Bay Area include Plan Bay Area, . the region's first Sustainable Communities Strategy, 

developed in accordance with Senate Bill 375 and adopted jointly ~y the Association of Bay Area 

Governments. (ABAG) and the Metropolitan Transportation Commission, (MTC) on July 18, 2013. 

Plan Bay Area is a long-range land use and transportation plan that covers the period from 2010 to 

2040. Plan Bay Area calls for concentrating housing and job growth around trans~t corridor~, 

particularly within areas identified. by local jllrisdictions as Priority Development Areas. In 

addition, Plan Bay Area spec:i.fi.es strategies and :iii.vestments for maintaining, managing, and 

improving the region's multi-modal transportation network and proposes transpottation projects 

and programs to be implemented with reasonably anticipated revenue. Plan Bay Area will be 

updated every four years; 

• Plan Bay Area includes the.population and employment forecasts from ABAG's Projections 2013, 

which is an advisory policy docU:ment used to assist in ~e development of local and regional 

plans and policy documents, and MTC's 2040 Regional Transportation Plan, which is a policy 
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document that outlines transportation projects for highway, transit, rail, and related uses through 

2040 for the nine ·Bay Area counties; 

<>- The Regional Housing Needs Plan for the San Francisco Bay Area: 2014-2022 reflects projected 

future population growth in the ·Bay Area region as determined by ABAG and addresses hoUsing 

needs across income levels for each jurisdiction in California. All of the Bay Area's 101 cities and 

nine counties are given a share of the Bay Area's total regional housing need. The Bay Area's 

regional housing need is allocated to each jurisdiction by the California Department of Housing 

and Community Development (HCD) and finalized though negotiations with ABAG; 

" The Bay Area Air Quality Management District (BAAQMD)'s 2010 Clea'.l Air Plan updates the Bay 

Area 2005 Ozone Strategy, in accordance with the requirements of the California Oean Air Act 

(CCAA), to implement feasible me~ures to reduce ozone and provide a control strategy to 

reduce ozone, particulate matter (PM), air toxics, and greenhouse gas emissions throughout the 

region; and 

" The San Francisco Regional Water Quality Control Board's Water Quality Control Plan for the San 

Fr_anaisco Bay Basin (Basin Plan) is a master water quality control planning document. It designates 

beneficial uses and water qualify objectives for waters of the state, including surface waters and 

groundwater, and includes implementation programs to achieve water quality objectives. 

The proposed project has been reviewed against these regional plans and policies. Due to the 

relatively sni.all size and infill nature of the proposed project, there would be no anticipated conflicts 

with regional plans. Therefore, the proposed project would not obviously or substantially conflict 

with regional plans or policies. 

Other Related Policies 

The proposed project includes work in proximity to Pacific Gas & Electric (PG&E) gas Pipeline 109, 

and is therefore subject to PG&E' s rules ·and_ regulations regarding work near their facilities. In a 

letter to the San Francisco Planning Departmerit, PG&E outlined the requirements that would apply 
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to the proposed project. 3 These requirements include the physical presence of a PG&E inspector 

whenever work within 10 feet of the pipeline is performed; grading and digging standards; the 

placement of pipeline markers during demolition and construction; standards for construction 

machinery.andloadingnear a:nd on top of underground pipelines; and limitations on placing · 

· landscaping, structures or fencing within certain distances from the pipeline. 

Subsequent to the proposed project receiving entitlements fr<?m the City of San Francisco, the 

proposed projeCt would be submitted to PG&E for their review to enstire the safety and integrity of 

their pipeline. Compliance with PG&E' s regulations, and additional requirements fotind necessary 

subsequent to project approval, would pe a requirement of the proposed project. 

G. SUMMARY OF ENVIRONMENTAL EFFECTS 

Environmental effects are discussed with mitigation measures, where appropriate, in Section H, 

Evaluation of Environmental Effects, of this Initial Study. All mitigation measures identified are 

listed in ,Section I, Mitigation Measures and Improvement Measures, have been agreed to by the 

project sponsor, and will be incorporated into the proposed project. Fo~ items designated "Not· 

Applicable" or "No Impact," the conclusions regarding potential significant environmental effects are 

based upon field observations, staff and consultant experience and expertise on similar projects, 

and/or standard reference materials available within the San Francisco Planning Department, such as . 

. the California Natural Diversity Database and maps published by the California Department.of Fish 

and Wildlife, the California Division of Mines and Geology Mineral Resource Zone designation~, and 

the California Department of Conservation's Farmland Mapping and M9nitoring Program. For' each 

checklist item, the evaluation has considered both individual and cumulative impacts of the 

proposed project. 

3 John Dolcini, Pipeline Engineer-Gas Transmission, Pacific Gas and Electric Company, Letter Re: 
351613526 Folsom Street, Marcli. 30, 2017 · 
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R EVALUATION OF ENVIRONMENTAL EFFECTS 

Topics: 

1. LAND USE AND LAND use' PLANNING
Would the projec;:t: 

a) Physically divide an established commtinity? 

b) Conflict with any applicable land use plan, 
policy, or regulation of an agency with 
jurisdiction over the project (inclucl.i-!Jg, but not 
limited to the general plan,' specific plan, local 
coastal program, or zoning ordinance) adopted 
for the purpose of avoiding or mitigating an 
environmental effect? 

Potentially 
Significant 

Impact 

0 

0 

Less Than 
Significant 

with Less-Than· 
Mitigation Significant No Not 

Incorporated , Impact Impact Applicable 

0 ~ 0 0 

0 ~ ·o 0 

Impact LU-1: The proposed project would not physically divide.an established community. (Less
Than-Significant Itnpact) 

The division of an established community wo'uld typically :involve the construction of a barrier to 

neighborhood access· (such as a new freeway segment) or the removal of a means of access (such as a 

bridge or roadway). The proposed project would result :in the construction of two two-story, up to 30-

foot-tall build:ings with a total of two dwelling ui1its and street improvements, includ:ing a pedestri~ 

.connection between Bernal Heights Boulevard and Folsom Street. The proposed project would be 

:incmporated :into the existing street configuration. The proposed project :includes the improvement of 

a currently unimproved "paper street" segment of Folsom Street, which would improve connectivity 

between Bernal Heights Park to the north and the existing residential neighborhood south of the 

project site. The proposed project would not construct a physical barrier to. neighborhood access or 

remove an existing means of access, such as a bridge·or roadway which would create an impediment 

to the passage of persons or vehicles. The existing access driveway for two existing build:ings adjacent 

to the project site wpuld be replaced by the proposed extension of Folsom Street. As such, the 

proposed project would not physically divide fil1 established community. 
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The established community surrounding the project site :includes primarily residential uses. The 

proposed project would introduce new residential uses within an e:icisting residential area and w~uld 

not alter the land use pattern of the immediate area. The proposed project would not introduce any 

new land uses, such as industrial uses, that would either create potential conflicts through 

incompatible uses or result in disruptions to the community's established land use patterns. 

For these reasons, the proposed project would not physically divide an established community. This 

impact would be less than significant and no mitigation measures would be required. 

Impact LU-2: The proposed project would not conflict with any applicable land use plans, policies 
or regulations of an agency with jurisdiction over the project adopted for the purpose of avoiding 
or mitigating an environmental effect. (Less-Than-Si~ificant Impact) 

Land use impacts are also considered to be significant if the proposed project woUld conflict with an:Y 

plan, policy, or regulation adopted for the purpose of avoiding or mitigating-an environmental effect. 

Environmental plans and policies are those, like the Bay Are"'. Air Quality Management District's 

201ZG Oean Air Plan,. which directly address environmental is.sues and/or contain targets or 

standards that must be met in order to preserve or improve characteristics of the City's physical 

environment. 

The General Plan contains objectives and policies that guide land use decisions, as well as some 

objectives and policies that relate to physical environmental issues. As identified in Section F, 

Compatibility yvith Zoning and Plans (page 16), the proposed project does not conflict with any 

existing General Plan objectives or policies. 1_'.herefore, this impact would be less than significant and 

· no mitigation measures would be required. 

Impact C-LUO"l: The proposed project would not make a considerable contribution to any 
significant cumulative land use impacts. (Less-Than-Significant Impact) 

The project as proposed is for the construction of two single-family residences on two vacant lots 

}ocated on the "p~per street" .segment of Folsom Street as well as utility extensions and street 

improvements that would serve the two homes and four U?developed lots along this segment of 
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Folsom Street. The four adjacent lots are all under different ownership than the project lots and no 

Environmental Evaluation applications are on file with the Planning Department for development of 

those lots. Any future development proposals on the adjacent lots would require further 

environmental review and City approval. 

Since the 3516 and 3526 Folsom Street project is the first proposed development on the "paper street" 
.· .. 

segment of Folsom Street, the project sponsor would be required to construct pedestrian and 

vehicular access to this segment of Folsom Street. . The project sponsor.has also agreed t~ co~truct 

utilities to service the remaining four undeveloped lots so as to avoid any need to excavate the 

improved section of Folsom Street in the event homes are.proposed for the four remaining vacant lots 

in the future. 

Pursuant to CEQA, cumulative impacts refer to two or more individual effects which, when 

considered together, are considerable or which compound or increase other physical environmental 

impacts. The proposed project would construct two single-family homes, improve a segment of 

Folsom Street, and provide utilities for the two proposed homes ~d four adjacent lots. Wli:ile there 

are no Environmental Evaluation applications on file with the Planning Department for the four 

adjacent lots, the improvements proposed by the project would facilitate future development of those 

lots. Any st1.bsequent development.would be required to comply with the same regulations as the 
. ) . . 

. proposed project including, but nbt limited to, compliance with the San .. Francisco Building and Fire 

Codes, Slope Protection.Act, PG&E regulations for work~ proxiillity to their pipeline, the SFPl!C' s 

Stormwater Management Ordinance and Construction Site Runoff Ordinance, the Migratory Bird 

Treaty Act (MBTA) and Department of Fish and Wildlife (DFW) regulations protecting nesting birds 

and the Bernal Heights East Slope Design Guidelines. These regulations would ensure that 

devel()pment of the adjacent lots would not result in significant environmental effects. 

The proposed project and cumulative projects would be consistent with the envisioned lC!Ild uses for 

this. area,. and no other potential conflicts with policies adopted for the purpose of mitigating an 

environ:inental effect have been.identified. Thus, the proposed project, in combination with past, 

·present, and reasonably foreseeable future projects, would not result in a considerable ci.imulative 

land use impact. 
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Less Than 
Significant 

Potentially with Less-Than· 

Topics: 
Significant Mitigation Significant No Not 

Impact Incorporated Impact Impact Applicable 

2. POPULATION AND HOUSING-
Would the project: 

a) Induce substantial population growth in an area, D D D 0 
either directly (for example, by proposing new 
homes and businesses) or indirectly (for example, 
through extension of roads or other 
infrastructure)? 

b) Displace substantial numbers of existing housing D D D 0 
units Qr create demand for additional housing, 
necessitating the construction of replacement 
housing? 

c) Displace subs~tial numbers of people, D D ~ D D 
necessitating the construction of replacement 
housing elsewhere? 

Impact PH-1: The proposed pr9ject would not directly or indirectly induce substantial population 
growth in San Francisco. (Less-Than-Significant Impact) 

In general, a project would be considered growth-inducing if its :implementation would result in a 

substantial population increase andior new development. that might not occur if the project were not 

approved and :implemented. The addition of the two new residential units would increase the 

residential population on the site by approximately five persons, 4 resulting in a direct ~crease in 

population on the project site and contributing to anticipated population growth in both the 

neighborhood and citywide context. 

However, the addition of five residents represents an incremental increase in the population of the 

area and would ·riot result in a substantial increase to the population of the larger neighborhood or 

I 
4 The project site is located in Census Tract 252, which is gimerally bounded by Cesar Oi.avez Street to the north, 
Cortland Ave to the south, Nebraska and Alabama Streets to tl::te east, and Elsie Srreet to the west. The 
population calculation is based on Census 2010 data, which estimates 2.52 people per household in Census Tract 
252. It shoul<;l be noted that this census tract has somewhat larger households than the citywide average of 2.26 
persons per household. 
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citywide. The 2010 U.S. Census indicates that the population in the project vicinity (Census Tr~ct 

252) is approximately 5,369 persons. 5 The proposed project would increase the poplllation near the 

project site by approximately 0.1 percent. The proposed project could indirectly induce additional 

population growth in the project area because the proposed improvement of the "paper street" 

section of Folsom Street could enable additional development of four additional houses in the 

currently undeveloped area. However the addition of four units, with appro~ately 10 residents, 

would not be considered substantial population growth. The project would also not generate new 

employment on the site which could in turn indirectly :i.:Q.crease the demand for housing elsewhere. 

Therefore, the proposed project would not directly or indirectly induce substantial population 

growth in San Francisco. This impact would be less than significant and no mitigation measures are 

necessary. 

Impact PH-2: The proposed project would not displace substantial numbers of existing housing 
units or people arid would not create demand for additional housing elsewhere. (Less-Than
Significant Impact) 

The project site is currently und~veloped, and there are no existing housing units Qn the project site. 

Therefore, implementation of the proposed project would not displace existing housing umts or 

residents. The proposed project would result in the development of two new residential units and 

would not include uses that could generate demand for additional housing citywide, such as 

commercial space. Therefore, this impact would be less than significant and no mitigation measures 

are necessary. 

5 The population estimate is based on data from the 20l0 Census for Census Tract 252. 
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Impact C-PH-1: The proposed project, in combination with past, present, and reasonably 
foreseeable future projects, would not result in a cumulative impact related to population and 
housing. (Less-Than-Significant Impact) 

The proposed project includes the improvement of the "paper street" segment of Folsom Street which 

could induce the· development of the four remaining lots adjacent to the project site .. 6 Four more 

single-family homes could increase the area population by an additional ten residents, _or a 0.2 

percent increase in the population of the ~ensus tract. As described under Impact PH-1, the proposed 

project's individual contribution to population and employment growth would nqt be considerable 

and ;represents a minimal percentage of overall population increase within the neighporhood and 

Citywide. The population of San Francisco is projected to increase by approximately 280,490 persons 

·-for a total of 1,085,725 persons by 2040. 7 The residential population introduced as a result of the 

proposed project would constitute less than one percent of projected city-wide growth. Thus, this 

population increase would be accommodated within the planned growth for San Francisco. 

Furthermore,· these additional residential units would provide more opportunities for housing, which 

is a Citywide need. Additionally, the proposed project, in combination with other past, present, and. 

reasonably foreseeable future projects, would not result in the displacement of substanti8.l numbers of 

housing unitt? as the majority of the approved and proposed projects would include dev~lopment of 

housing or unimproved parcels or the expansion of existing residential properties. 

For these reasons, J;he proposed project in combination with other past, present, and reasonably 

for~seeable .future projects would not -result in· a cumulatively considerable impact related to 

population ~d housing. 

6 Assumes the City of San Francisco average of 2.52 pe~sons per household. 

7 ABAG, Plan Bay Area, p. 40. Available online at http://files.mtc.ca.gov/pdf/Plan_Bay _Area_FINAL/Plan_Bay _Area.pd£ 
accessed January 25; 2017. 
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Less Than 
Significant 

Potentially with Less-Than-

Topics: 
Significant Mitigation Significant No Not 

Impact Incorporated Impact . Impact Applicable 

3. CULTURAL RESOURCES-
Would the project: 

a) Cause a substantial adverse change in the D D D D 
significance of a historical resource as defined in 
§15064.5, including those resources listed in 
Article 10 or Article 11 of the San Francisco 
Planning Code? 

b) Cause a substantial: adverse chari.ge in the D D [g] D D 
significance of an archaeological resource 
pursuant to §15064.5? 

c) Disturb any human remains, including those D D [g] D D 
interred outside of formal cemeteries? 

d) Cause a substantial adverse change in the D D [g] D D 
significance of a tribal cultural resource as 
defined in Public Resources Code §21074? 

Impact CP-1: Implementation of the proposed project would not cause a sub_stantial adverse 
change in the significance of a·hlstorical resource as defined in §15064.5, including those resources 
listed in Article 10 or Article 11 of the San Francisco Planning Code. (Less-Than.:.Significant Impact) 

As discussed on page 1 of Section A, Project Site, the project site is ·currently vacant, undeveloped 

land, and does not include any historic resources. Neither the project site nor the :immediately 

surrounding neighborhood is within a historic district designated under federal, state or local 

regulations. Therefore, the proposed project would reSUlt in a Less-Than-Significant Impact.on 

historical resources. 

Impact CP-2: The proposed project would not result in a substantial adverse change in the 
~ignificance of an archaeological resource pursuant to Section 15064.5. (Less-Than-Sign1jic:ant 
Impact) 

This section discusses archaeolo~cal resources, both as historical resources according to Section 

15064.5 as well as unique arcli.aeological resources as defined in Section 21083.2(g). 

The potential for.encountering archaeological resources is determined by several relevant factors_ 

iricluding archaeological sensitivity criteria and models, local geology, site history,. and the extent of a 

potential projects so~ disturbance/modification, as :veil as any documented information on knoWn 
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archa,eological resources in the area. A Planning Department arChaeologist completed a preliminary 

archeological.review (PAR) for the proposed project. 8 The PAR determined that there is a no 

potential to adversely affect archaeological resources. There are no documented or recorded 

archaeological sites in the immediate vicinity of the proposed project. Therefore, the proposed project 

construction would have a Less-Than-Significant Im.pact on prehistoric or historical archaeological 

resources. 

Impact CP-3: Construction activities for the proposed project would not result in the disturbance 
of human remains, inclu,ding those interred outside of formal cemeteries, should such remains 
exist beneath the project site. (Less-Than-Significant Impact) 

There are no known human remains, including those interred outside. of formal cemeteries, located in 

the immediate vicinity of the site. It is considered highly unlikely that human remains would be 

encountered at the project site during excavation and graan:g for the proposed project. Therefore, 

this impact is considered less than significant. 

Impact CP-4: Construction activities for the proposed project would not result fu the disturbance 
of tribal resources, should such resources exist beneath the project site. (Less-Than-Significant 
Impact) 

CEQA Section 2107 4.2 requires the lead agency to consider the effects of a project on tribal cultural 

resources." As·d€fi.ned in Section 21074, tribal cultural resources are sites, features, places, cultural 

landscapes, sacred places, and objects with cultural value to a California Native American tribe that 
. . 

are listed, or determined to be eligible for listin~ on the national, State, or local register of historical 

resources. Based on discussions with Native American tribal representatives, in San Francisco, 

prehistoric archeological resources are presumed to be potential tribal cultural resources. A tribal 

cultural .resource is adversely affected when a, project causes a substantial adverse change in the 

resource's significance. 

s Randall Dean, Archeologist, San Francisco Planning Deparlment, Preliminary Archeological Review, 
3516-26 Folsom Street, September 23, 2013. 
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Pursuant to CEQASection 21080.3.1( d), witlrin 14 days of a deternrination that an application for a 

project is complete or a ~ecision by a public agency to undertake a project, the Lead Agency is 

required to contact the Native American tri~es that are culturally or traditionally affiliated with the 

geographic area in which the project is located. Notified tribes have 30 days tb request consultation 

with the Lead Agency to discuss potential impacts on tribal cultural resources and measures for 

addressing those impacts. On March 29, 2017, the Planning Department contacted Native American 

individuals and. organizations for the San Francisco area, providing a description of the project and 

requesting comments on the identification, presence and significance of i:ribal cultural resources in 

the project vicinity. 

No Na,tive American tribal representatives have cont~cted the Plaiining Department to request · 

consultation as of the publication of this Initial Study. Department sta,ff has determined that the 

proposed proje:ct would not be expected to affect legally-significant archeological resources, 

including prehistoric archeological resources. Therefore, the proposed project would have a Less

Than-Significant Impact on previously unknown tribal cultural resources. 

Impact C-CP-1: The proposed project, in combination with past, present, and reasonably 
foreseeable future projects in the vicinity would not re.sult in cumulative impacts to historic 
architectural resources. a,ess-Than-Significant Impact) 

· The proposed project would have Less-Than-Significant Impacts on historical resources, and there 

are no proposed projects witlrin the vicinity of the proj~ct that would result in historical resources 

impacts, .'so the proposed projed co~d not result in a cumulatively considerable contribution. to 

cumulative historic resource impacts. 

Impact C-CP-2: The proposed project, in combination with past, present, and reasonably foreseeable 
future projects in the vicinity would not result in a substantial adverse change in the significance of 
previously undiscovered arch.aeological resources, human remains, including those interred ou~side 
of formal cemeteries; and tribal resources should such resources exist on or beneath the project site. 
(Less-Than-Significant Impact) 

Archeological resources and tribal cultural resources are non-renewable and finite, and all adverse 

effects to subsurface archeological resources and tribal cultural resources have the potential to erode. 

a dwindlirig cultural/scientific resource base. Past, present, and reasonably foreseeable future 
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development projects within San Francisco and the Bay Area region would include construction 

activities that could disturb archaeological resources and tribal cultural resources and could 

contribute to cumulative impacts .related to the loss of significant historical, scientific, and cultural 

information about California, Bay Area, and San Francisco history and prehistory including the 

historic and prehistory of Native American peoples. Similar to the proposed project, deyelopment 

projects within San Francisco would be subject to the City's standard archeological and human 

remains mitigation measures, thereby reducing the potential for cumulative archeological-related and 

tribcl-cultural-resource-related impacts. 

As discussed above, the proposed project would have Less-Than-Significant Impacts on archeological 

resources, and therefore the proposed project could not contribute to cumulative impacts and would 

not be cumulatively considerable. Therefore, this impact would be less than significant with 

mitigation. 

Potentially 

Topics: Significant 
Impact 

4. TRANSPORTATION AND CIRCULATION-
Would the project: 

a) Conflict with an applicable plan, ordinance or D 
policy establishing measures of effectiveness for 
the performance of the circulation system, taking 
into account all modes of transportation 
including mass transit and non-motorized travel 
and relevant components of the circulation 
system, including but not limited to intersections, 
streets, highways and freeways, pedestrian and 
.bicycle paths, and mass transit? 

b) Conflict with an applicable congestion D 
management program, including but not limited 
to level of service standards and travel demand 
measmes, or other standards established by the 
county congestion management agency for 
designated roads or highways? 

c) Result in a change in air traffic patterns, including D 
either an increase in traffic levels or a ci\ange in 
location, that results in substantial safety risks? 
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Less Than 
Significant 

Potentially with Less-Than· 

Topics: 
Significant Mitigation Significant No Not 

Impact Incorporated Impact Impact Applicable 

d) siilistantially incre~se hazards due to a design q D· ~ D D 
feature (e.g., sharp curves or dangerous 
iri.tersections) or incompatible uses? 

e) Result in inadequate emergency access? D D ~ D D 
f) Conflict with adopted policies, plans, or D D ~- d D 

programs regarding public transit, bicycle, .or 
pedestrian facilities, or otherwise decrease the 
performance or safety of such facilities? 

The proposed project would not result :in a change :in air traffic patterns, and would therefore not 

cause substantial air traffic safety risks. Therefore, topic 4c is not applicable to the project. 

Setting 

The proposed project includes two s:ingle-family homes along the west side of a "p.aper street'' 

section of Folsom Street :in the Bernal Heights neighborhood. The immediate vicinity of the project 

site is made up of two- to-three story residential properties and is exclusively residential, save for the 

Bernal .Heights Community Garden aJ:i.d Bernal Heights Park, both to the north of the project site. The 

project site is not adjacent to any. MUNI transit l:ines. The project site is within % mile of MUNI bus 
. . 

l:ine 24-Divisidero and 67-Bernal Heights. The nearest BART station is 24th Street Mission, whi~ is 

approximately% mile from the p~oject site. There are no bike routes within 25"0 feet of the project 

site. The proposed project will include the improvement of the paper street and the addition of a 
. . 

sidewalk and stairs to create a pei:lestrian connection between Bernal Heights Boulevard and Folsom 

Street and the. immediate neighborhood to the south. 
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BackQround on Vehicle Miles Traveled (VMT) in San Francisco and Bay Area 
• ! 

In January 2016, OPR published for public review and comment a Revised Proposal on Updates to 

C~QA Guidelines on Evaluating Transportation Impacts in CEQA9 (proposed transportation 

impact guidelines) recommending that transportation impac.ts for projects be measured using a · 

VMT metric. VMT measures the amount and distance that a project might cause people to drive, 

accounting for the number of passengers within a vehicle. OPR' s proposed transportation impact_ 

guidelines provides substantial evidence that VMT is an appropriate standard to use in analyzing 

transportation impacts to protect environmental quality and a better :indicator of greenhouse gas, 
. . 

air quality, and energy impacts than automobile delay. Acknowledging this, San Francisco 

Planning Commission Resolution 19579, adopted on March 3, 2016: 

.. Found that automobile delay, as descri?.ed solely by LOS or similar measures of vehicular 

capacity or traffic congestion~ shall no longer be considered a significant impact on the 

environment pursuant to CEQA, because it does nofmeasure environmental impacts and 

therefore it does not protect environmental quality . 

. " Directed the Environmental Review Officer to remove automobile delay as a_factor in 

determining significant impacts pursuant to CEQA for all guidelines, criteria, and list of 

exemptions, and to update the Transportation·Impact Allalysis Guidelines for Environmental 

Review and Categorkal Exemptions from CEQA to reflect this change. 

" Directed the Environmental Planning Division and Environmental Review Officer to replace 

automobile delay with VMT criteria which promote the reduction of greenhouse gas emissions, 

the d~velopmartof multimodal transportation networks, and a diversity of land uses; and 

consistent with proposed and forthcoming changes to CEQA Guidelines by OPR. 

Planning Commission Resolution 19579 became effective immediately for all projects that have not 

receivec:J. a CEQ~ determination and all projects that have previously received CEQA 

determinations, but require .additional environmental analysis. 

9 Tiris doeumentis available oriline at: https://www.opr.ca.gov/s_sb743.php. 
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Many factors affect travel behavior. These factors.include densify, divefsity. of land uses, design of the 

transportation netw'ork, access to regional destinations, distance to high-quality transit, development 

scale, demographics, and transportation demand management. Typically, low-density development 

at great distance from other land uses, located in areas with poor access to non-private vehicular 

modes of travel, generate more automobile travel compared tO development °located in urban areas, 

where a hlgher density, mix of land use;>, and travel options other than private vehicles are available. 

Giveri these travel behavior factors, San Francisco has a lower vehicle :iniles traveled (VMT) ratio than 

the nine-county San Francisco Bay Area region. In addition, some areas of the City have lower VMT 

ratios than c:ither areas of the City. ~ese areas of the City can be expressed geographically through 

transportat;ion analysis zones (TAZs). TAZs are used in transportation planning models for 

transportation analysis and other plamring purposes. The zones vary in size from single city blocks in 

the downtown core, multiple blocks m outer neighborl;i.oods, to even larger zones in historically 

industrial areas like the Hunters Point Shipyard. 

The San Francisco County Transportation Authority (Transpo;rtation Authority) uses the San 

Francisco Chained Activity Model Process (SF-CHAMP) to estimate VMT by private automobiles and 

taxis for different Ian~ use types. Travel behaVior in SF-CHAMP is calibrated based on observed 

behavior from the California Household Travel Sllivey 2010-2012, Census data regarding automobile· 

ownersbip rates and county-to-county worker flows, and observeµ vehicle counts and transit 

l:ioardings. SF'..CHAMP uses a synthetic population, which is a set of individual actors that represents 

the Bay Area's actual population, who make simulated travel decisions for a complete day. The 

Transportation Authority uses tour-based analy_s!s for office .and residential uses, which examines the 

entire chain of trips. over the course of a day, not just trips to and fro~ the project. For retail uses, the 

Transportation Authority uses trip-based analysis, which cotjilts VMI' from individual trips to and 

from the.project (as oppose·d to an entire chain of trips). A trip-based approach, as opposed to a tour-
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based approach, is necessary for retail projects because a tour is likely to consist of trips stopping in 

~ultiple locations, and the summarizing of tour VMT to each location would over-estimate VMT.10,11 

Impact TR-1: The proposed project would not conflict with an applicable plan, ordinance, or 
policy establishing measures of effectiveness for the performance of the circulation system, taking 
into account all mode!! of transportation including mass transit and non-motorized travel and 
relevant components of the circulation system, including but not limited to intersections, streets, 
highways and freeways, pedestrian and bicycle paths, and mass transit (Less-Than-Significant 

·Impact) 

VMT Analysis 

Land use projects may cause substantial additional VMT. The following identifies thresholds of 

significance and screening criteria used to determine if a residential land use project would result 

in significant impacts·under the VMT metric. For residential.projects, a project would generate 

substantial additional VMT if it exceeds the regional household VMT per capita minus 15 percent.12 

As documented in the Revised Proposal on Updates to the CEQA Guidelines on Evaluating 

Transportation Impacts in CEQA ("proposed transportation impact guidelines"), a 15 percent 

threshold below existing development is "both reasonably ambitious and generally achievable."13 

OPR' s proposed transport~tion impact guidelines provides screening criteria to identify types, 

· characteristics, or locations of land use projects that would not exceed these VMT thresholds of 

significance. OPR recommends that if a project or land use proposed as part of the project meets any 

10 To state another way: a tour-based assessment of VMT at a retail site would consider the VMT for all trips in 
the tour, for any tour with a stop at the retail site: If a· single tour stops at two retail locations, for example, a 
.coffee shop on the way to work and a restaurant on the way back home, then both retail locations would be 
allotted the total tour VMT. A trip-based approach allows us to appm;tion all retail--related VMT to retail s~tes 
without double-counting. 

11 San Francisco Plamring Department, Executive Summary: Resolution Modify.ing Transportation Impact 
Analysis, Appendix F, Attachment A, March 3, 2016. · 

12 OPR' s proposed transportation impact guidelines state a project would cause substantial additional VMT if it 
exceeds both the existing City household VMT per capita Il:rinus 15 percent and existing regional household 
VMT per capita minus 15 percent In San Francisco, the City's average VMT per capita is lower (8.4) than the 
region;;tl average (17.2). Therefo_re, the City average fa irrelevant for the purposes of the analysis. 

13 Governor's Office of Plamring and Research, Revised Proposal on Updates to C'EQA Guidelines on Evaluating 
Transportation Impai:ts in CEQA, January 20, 2016, p. ill:20.11ris document is available online at: 
https://www.opr.ca.gov/s_sb743.php. 
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of fue below screening criteria, then VMr impacts are presumed to be less fuan significant for :that 

land use and a detailed VMT _analysis is not required. These screening criteria and how they are 

applied in San Francisco are described below: 

" Map-Based Screening for Residential, Q~ce, ·and Retail Projects. ·QPR recommends mapping 

areas that exhibit where VMT is less than the applicable threshold for that land use. Accordingly, 

the Transportation Authority has developed maps depicting existing VMT levels in San Francisco 

for residential, office, and retail land uses based on the SF-CHAMP 2012 base-year model run. 

The Planning Departme~t uses these maps and associated data to determine whefuer a proposed 

project is located in an ~ea of the City that is below the VMT threshold. 

•· . Small Projects - QPR recommends that lead agencies may generally assume that a project would 

not have significant VMT impacts if the project would either: (1) generate fewer trips than the 

level reqmred for studying consist~ncy with the applicable congestion management program or 

(2) where the applicable congestion management program does not. provide such a level, fewer 

fuan 100 vehicle trips per day. The Transportation Authority's 201,5 San Francisco Congestion 

Management Program does not include a trip threshold for studying consistency. Therefore, the 

Planning Department uses the 100 vehicle trip per day screening criterion as a level generally 

where projects would not generate a substantial increase in VMT. 

e Proximity to Transit Stations. QPR recommends that residential; retail, and· office projectS, as well 

projects that are a robe of these uses, proposed within 1A mile of an existing major transit stop (as 

defined by CEQA Section 21064.3) or an existing stop.along a high quality transit corridor (as 

defined by CEQA _Section 21155) would. not result in a substantial increase in VMT. However, 

this presillnption would not apply if the project would: (1) have a floor. area ratio14 of less than 

0.75; (2) include more parking for use by residents, customers, or employees of the project than 

required or allowed, without a conditional use;· or (3) is inconsistent .with the applicable 

Sustainable Communities Strategy. is 

14 Floor area ratio means the ratio of gross building area of the development, excluding structured parking 
areas, proposed for the project divi~ed by the net lot area. 

15 A project is considered to be inconsistent with the Sustainable Communities Strategy if development is 
located outside of areas contemplated for development in the Sustainable Communities Strategy. 
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The existing average daily VMT per capita for the transportation analysis zone th~ project site is 

located in, TAZ 432, is below the existing regional a:verage daily VMT. For residential uses in TAZ 

432, the average daily VMT per capita is 10.2, which is about 41 percent below the existing regional 

average daily VMT per capita of 17.2. 

Thus, as described above, the project site is located within an area of the City where the existing VMT · 
. . . 

is more than 15 percent below. the regional VMT, and the proposed project land uses would not 

generate substantial additional VMT.16 

Trip Generation 

· The proposed project would result in the construction of two new single-family residences. Trip 

generation rates from the Institute of Transportation Engineer's (ITE) Trip Generation Manual, 9th 

Edition, were used to estimate the daily and peak-hour trip generation for the proposed project. Table 

1 below summarizes the trip generation for the proposed project. 

Table 1: Project Trip Generation· 
Daily 

Person PM Peak 
Land Use Units Trips Hour 

Residential-Single Family 2 20 2 

Notes: Rates per ITE Trip Generation Manual, 9th Edition; Land Use 
Code (230) Residential Condominium/Townhouse 

Source: San Francisco Planning Department, Trip Generation Table for 
3516-3526 Folsom Street, 2017. 

16 The Map-Based Screening for Residential, Office, and Retail Projects was applied to the proposed project. The 
project site is located within TAZ 432, which is within an area. of the City where the existing VMT is more than 
15 percent below the regional VMT thresholds, as documented in Executive Summary Resolution Modifying 
Transportation Impact Analysis, Attachment F (Methodologies, Significance Criteria. Thresholds of · 
Significance, and Screening Criteria for Vehicle Miles Traveled and Induced Automobile Travel Impacts), 
Appendix A (SFCTA Memo), March3, 2016. Ayailable online at 
http://commissions.sfplanning.org/cpcpackets/Align-CPC%20exec%20summary_20160303_Final.pd£. 
Accessed March 21, 2016. · 
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As shown in Table 1 above, the proposed project is expected to generate app;roximately 20 daily 

vehicle trips, with 2 trips occurrirlg during the PM peak h.our. 

Construction 

Construction of the proposed project would be expected to take approximately 12 months. During 

tbis perio~ temporary and intermittent transportation impacts would result from truck movements 

to and from the project site during excavation and construction activities assoc1:ated with the 

proposed buildings. Construction activities would generate construction worker trips to and from the 

project site and a tempor~y demand for parking and public transit However, the additional trips 

would not exceed the capacity of local or regional transit service. Due to the temporary nature of the 

construction activities, the construction related impacts on transportation and circulation would be 

less than significant. 

Due to the limited addition of project-related traffic (2 PM peak hour trips), the proposed project is 

not anticipated to result in a coriflict with any established plans or policies. In addition, as discussed 

above, the proposed project would meet the VMT Map· screening criteria. Implementation of the 

proposed project would result in Less Than Significant construction-related transportation impacts. 

Therefore, the proposed project would I).Ot conflict with any plan, ord:inan~e, OT policy establishing 

measures of effectiveness for the performance of the circulation.system or congestion management 

program. This impact would be less than significant and no mitigation measures would be required . 

. Impact 'J;'R-2: The proposed project would not result in substantially increased hazar.ds due tO 
particular design features (e.g., sharp· curves or dangerous intersections) or incompatible uses. 
(Less-Than-Significant Impact) 

The proposed project would include the construction of two two-story buildings with -a total of two 

residential ui:iits, wbich is considered ·a compatible use with the surrounding area. Access to the 

project site would be provided by the improvement of a "paper street'' section of Folsom Street. The 

proposed project would not result in roadway design changes that would include sharp curves or 

other roadway design elements that would create dangerous conditions, and the improved street 

section would n~t be a through street; that is, the improved section would not be used by the general 

public but would typically be limited to the residents of the proposed project. The improved s·ection 
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would not include any on-street parking facilities. The proposed design of the street must be 

reviewed and approved by San Francisco Public Works (Public Works) and found collsistentwith the 
. . 

City's Subdivision Regulations. The proposed project would result in a Less-Than-Significant Impact 

related to hazards associated with a·design feature and no mitigation is required. 

Impact TR-3: The propo~ed project would not result ill inadequate emergency access. (Less-Than
Signjficant Impact) 

Emergency access to the project site would remain mostly unchanged from existing conditions. The 

Project Sponsor has consulted the San Francisco Fire Department (SFFD) regarding em.ergency access.17 

While the width and grade 9f the proposed street improvement preclu~e SFFD apparatus from 

traversing the proposed street, the proposed project conforms to Fire Code Section 503.1.1, which 

requires ·all portions of the exterior walls of the first story of any constructed building to be within 150 

feet of an approved fire apparatus access road. Both Folsom Street and Bernal Heights Boulevard are 

accessible to SFFD apparatus and are within 1!;)0 feet of all portions of the exterior walls of the first floor 

of both proposed homes. Furthermore, Fire Code Section 503.1.1 allows a Fire Code Qfficial to offer an 

exception to the 150 foot requirement if subject buildings are equipped with an approved automatic 

sprinkler system. While the Project Sponsor is not requesting ·an exception to Fire Code Section 503.1.1, 

the proposed homes would include automatic sprinkler systems. AB the proposed ho:uses are within 

150 feet of approved fire access roads and include automatic sprinkler systems, the proposed project 

conforms with the Fire Code. Therefore, the proposed project would not result in inadequate 

emergency access and the impacts would be less than significant. 

11 Sponsor meeting with SFFD Assistant Fire Marshall Rich Hill, April 29, 2016. 
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Impact TR-4: The proposed project would not conflict with adopted policies, plans, or programs 
regarding public transit, bicycle, or pedestrian facilities, or otherwise decrease the performance or 
safety of such facilities, or cause a substantial increase in transit demand which cannot be 
acco~odated by_existing or proposed transit capacity or alternative travel modes. (Less-Th.an
Significant Impact) 

Implementation of the proposed project would add two residential units to the project site, increasing 

the tesldential population on the site by appro:xllnately five persons. 18 The proposed projecJ; would 

not substantially increase the population in the project vicinity and would result in a minimal 

number of transit trips, pedestrian, and bicycle trips. The proposed project would include street 

improvements which would increase pedestrian access and pedestrian network connectivity 

between Bernal Heights Boulevard and the ~proved section of Folsom Street and the neighborhood 

to the soufu. Thus, the proposed project would not substantially effect the utilization of local and 

regional transit service, pedestrian facilities, or bicycle facilities. Therefore the proposed project 

.would not result in changes to the City's transportation and circulation system that could conflict 

with adopted policies, plans, or programs regarding transit, bicycle, or pedestri~ facilities, or . 

otherwise decrease the performance or safety of such facilities, or cause a substantial increase in 

transit demand which cannot be accori:rrnodated by existing or proposed transit capacity or 

alternative travel modes. Therefore, this impact would be less than significant and no mitigation 

measures would be required. 

Impa~t C-TR-1: The propos~d project, in combination with past, present, and reasonably 
foreseeable future projects, would not result in substantial cumulative transportation impacts. 
(Less-Than-Significant Impact) · · 

VMT, by its very nature, is largely a cumulative impact. The VMT associated with past, present, and 
. . 

future projects contributes to physical secondary envirorimental impacts. It is likely that no single . 

project by itself would be sufficient in size to prevent the region or state from meeting its VMT 

reduction goals. Instead, a project's individual VMT contributes to cumulative. VMT impacts. The· 

18 The population estim~te is based on Census 2010 data, which estimates 2.52 per household in Census Tract 
252. 
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VMT and induced automobile travel project-level thresholds are based on lev~ls at which new 

projects are not anticipated to conflict with state and regional long-term greer:ihouse gas emission 

reduction targets and statewide VMT per capita reduction targets set fu 2020. For residential uses in 

TAZ 432, the average daily VMT per capita in 2040 is estimated to be 8.9, which is about 45 percent 

below the estimated 2040 regional average daily VMT per capita of 16.1. Therefore, because the 

estimated average daily VMT for TAZ 432 would be more than 15 percent below the estimated 

regio~al average daily'VMT, the proposed project would not be considered to result in a 

Cu.mulatively considerable contribution to VMT impacts. 

Based on the foregoirig, in combinatio:;n with past, present, and reasonably foreseeable future projects1 

the proposed project would not contribute considerably to any substantial cumulative increase in 

VMT, :impacts to the effectiveness of the circulation· system, impacts related to design features or 

incompatible uses, inadequate emergency access, ·or conflicts with alternative modes of 

transportation. Therefore, this impact would be less than significant and no mitigation measures 

w9uld be required. 

Potentia/Jy 

Topics: Significant 
Impact 

5. NOISE-
Would the project: 

a) Result in exposure of persons to or ·generation of D 
noise levels in excess of standards established in 
the local general plan or noise ordinance, or 
applicable standards of other agencies? 

b) Result in exposure of persons to or generation of D 
excessive groundbome vibration or groundbome· 
noise levels? 

c) Result in a substantial permanent increase in D 
ambient noise levels fu the project vicinity above · 
levels existing without the project? 

d) Result in a substantial temporary or periodic D 
increase in ambient noise levels in the project 
vicinity al:?ove levels existing without the project? 
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Topics:_ 

e) For a project located within an airport land use 
pl~ area, or, where such a plan has not been 
adopted, in an area within two miles of a p11blic 
airport or public use. airport, would the project 
expose people residing or working in the area to 
excessive noise levels? 

£) For a project located in the vicinity of a private 
airstrip, would the project expose people residing 
or working in the project area to excessive noise 
levels? 

g) · Be substantially affected by existing noise levels? 

Potentially 
Significant 

Impact 

D 

D 

Less Than 
Sigrrificant 

with 
Mitigation 

Incorporated 

D 

D 

D 

Less-Than-. 
Significant ·No Not 

Impact Impact Applicable 

D D lg] 

D D 

D D . lg] 

The project site is not withln an airport land use plan area or in the vicinity of a private airstrip. 

Therefore, topics Se and Sf are not applicable and will not be further discussed. 

Fundamentals of Eny:ironmental Noise and Groundbome Vibration 

A project will normally have a significant effect on the environment related to noise if it would 

. substantially increase the ambient noise levels for adjoining_ areas or conflict With t4e adopted 

environmental plans and policies cif the community in which it is located. Noise :impacts can be 

described in three categories. The first is audible.impacts that increase noise levels noticeable to 

humans. Audible increases :iii. noise levels generally· refer to a chapge of 3.0 decibels (dB) or greater 

since this level has been found to be ba:rely perceptible in ~erior environmentS. The second 

category, potentially audible, is the change in the noise level between 1.0 and 3.0 dB. This range of 

noise levels has been found to be noticeable only in laboratory environments. The last category is. 

changes in noise level of less than 1.0 dB, which are inaudible to the human ear. Only auch'ble 

changes in existing ambient or background noise levels are considered when analyzing the effects of 

project-generated noise. 

Operational Noise and Vibration 

The primary existing noise sources contributing to ambient noise in the project area are traffic 

assodated with Bernal Heights Boclevard and surrounding residential streets and other noise from 

motor vehicles, the interaction be~een the tires a:i:1d the road, and vehicle _exhaust systems. E:xisting 
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ambient noise levels at the project site range from 55 to 60 dB A 19 Residential land uses are not 

.considered sources of vibration and observation indicates that there are no major sources of 

vibrations at the project site. 

Construction Noise and Vibration 

The operation of heavy construction equipment, particularly pile-driving equipment and other 

impact devices (e.g., pavement breilkers), cre~tes s.eisillic waves that radiate along the surface of the 

ground and downward. These surface waves can be felt as ground vibration. Vibration is an 

oscillatory motion through a solid medium in which the motion's amplitude can be described in 

terms of displacement, velocity, or acceleration. Several different method$ are used to quantify 

vibration. The most frequently used method to describe vibration impacts is peak particle velocity 

(PPV). PPV is defined as the maximum instantaneous peak of the vibration signal in inches per · 

second (in/sec).20 

Typically, groundbome vibration generated by man-made activities attenuates rapidly with distance 

from the source of the vibration. Tiris attenuation is a complex function of how energy is imparted 

into the ground as well as the soil or roCk conditions through which the vibration is traveling. 

variations in geology can result in different vibration levels, with denser soils generally resulting in 

more 'rapid attenuation over a given distance. The effects of groundbome vibration on buildings 

include movement of building floors, rattling of windows, shaking of items on shelves or hanging on 

walls, and rumbling sounds. The rumbling sound caused by the vibration of room surfaces is called 

groundbome noise, which can occur as a result of the low-frequency- components from a specific 

steady somce of vibration, such as a rail line. Receptors sensitive to vibration include strllctures 

(especially older masonry structures), people (especially residents, the elderly, and sick), and 

. . 
19 City and County of San Francisco, General Plan, Environmental Protection Element, Map 1 (B~ckground 

Noise Levels, 2009), 2009. This document is available for review at · 
http:Ugeneralplan.sfplannmg.org/images/!6.environmental/ENV Mapl Background Noise%20Levels.pdf . 

. 20 Federal Transit Administration (FTA)! Transit Noise and Vibration Impact Assessment, May 2006, pp. 8-1 to 
8-3, Table 8-1. Availabl~ online at 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA_Noise_and_ Vibration_Manual.pdf. Accessed 
J?ebruary 7, 2017. · 
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vibration-sensitive equipment. Fragile buildings and underground facilities, in particular those that 

are considered historic, are included because groundborne vibration can result in structural darriage. 

In extreme cases, high levels of vibration can damage fragile bUndings or inte~fere with sensitive 

equipment. With the exception of long~term occupational exposure, vibration levels rarely affect 

human health. Instead, most people consider vibration to be an annoyance tha~ can affect 

concentration or disturb sleep. People may tolerate infrequent, short duration vibration levels, but 

human annoyance to vibration becomes more pronounced if the vibration is continuous or occurs 

frequently. A vibration level that causes annoyance will be well below the damage threshold for 

normal buildings. Annoyance generally occurs in reaction to newly introduced sources of noise that 

_interrupt ongoing activities. Co:inmunity annoyance is a summary measure of the general adverse 

reaction of people to noise that causes speech interference, sleep disturbance, or interference with the 

desire for a tranquil environment. 21 People react to the duration of noise events, judging longer 

events to be more annoying than shorter ones, and transportation noise is usually a primary cause of 

community dissatisfaction. Construction noise or vibration also often generates complaints, 

especially during lengthy periods of heavy construction, when.nighttime construction is undertaken 

to _avoid disrupting workday activity, or when the adjacent comni.unit}r has no clear understanding of . 

the extent or duration of the construction.22 

The City does not have regulations that define acceptable levels of vibration. Therefore, this 

document references a Federal Transit Administration (FTA) publication concerning noise and 

vibration impact assessment from transit activities23 and other relevant sources. 

Noise Compatibility 

San Francisco addresses noise in the General Plan's Environmental Protec;tion Element. 24 This 

element includes a Transportation Noise section that provides general guidance for reducip.g 

21 Ibid, pp. 2-13 to 2-17 
22 Ibid .. p. 12-1. 
23 Ibid. 
24 City and County of San Francisco, City of San Francisco General Plan, December 2, 2004. Tiris document is 

available for review ·at_ www.sf-planning.0rg/ftp/general plan/IDdex.hbn. 
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transportation noise through "soood land use planning and transportation planning." It also states: . . 

"in a fully developed city, such as San Francisco, where land use and circulation patterns are by and 

large fixed, the ability to reduce the noise impact through a proper relationship of land use and 

transp·ortation facility location is limited."25 

The Ge:µeral Plan focuses on the effect of noise on the community due to ground transportation noise 

sources and establishes the "Land Use Compatibility Oi.art for Community Noise" for determining 

wlien noise reduction requirements for new development sh~uld be analyzed, such as providing . : ' 
. . . 

sound insulation for affected properties. The land use compatibility standards for community noise 

determine the maximum acceptable noise environment for each newly developed land use, and are 

shown in Table 2.. Although Table 2 presents a range of noise levels that are considered compatible or 

incompatibl~ with various land uses, the maximum "satisfactory'1 nqise level is 60 dBA Lan for 

residential and hotel us.es; 65 dBA Lan for schools, classrooms, libraries, churches and hospitals; 70 

dBA Lin for playgrounds, parks, offices, retail commercial uses, and noise-sensitive manl;lfacturing/ 

cornmunicatiori. uses; and 77 dBA Lan for other commercial us.es such as wholesale, certain retail, 

industrial/manufacturing, transportation, communications, and utilities uses. H these uses ar.~ 

proposed to be located in ~eas with noise levels· that exceed these guidelines, a detailed analysis of 

noise reduction requirements will typically be necessary prior to final building review and approval. 

Overall, the General Plan· recognizes that transportation riois'e remains a problem and provides 

guidance to manage incompatible transportation noise levels through various transportation noi;e

related policies. The City's background noise levels map identifies the project S:ite to be exposed to 

traffic noise levels between 50 '.lld 60 dBA Lan. 26 According to the City's General Plan, new 

development should incorporate. noise insulation features if the noise levels exceed the sound level 

· guidelines shown in the· land use compatibility chart. 

25 Ibid. 

26 City and County of San Francisco; Genera{ Plan,· Environmental Protection Element, Map 1 (Background 
Noise Levels, 2009), 2009. This document is available for review at: 
http://generalplan.sfplanrring.org/images/16.environmental/ENV Mapl Background Noise%20Levels.pdf. 
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Table 2: Land Use Compatibility Chart for Community Noise, dBA 

LAND USE CATEGORY 
Sound Levels and Land Use Consequences 

(see explanation below) 

loo value in Decibels 
55 60 65 70 75 .80 85 

Residential - All Dwellings, Group Quarters 

Transient Lodging - Motels, Hotels 

School Cl11ssrooms, Libraries, Churches, Hospitals, 
Nursing Homes, etc. . 

Auditoriums, Concert Halls, An:iphill'!eaters, IMuslc Shells 

Sports Arenas, Outdoor Spectator Sports 

Playgrounds, Parks 

Golf Courses, Riding Stables, 
Water-based Resreatlon Areas, Cemeteries 

Office Buildings - Personal, Busine:;s and Professional Services 

Commercial • Retail, Movie Theatres, Restaurants 

'''' ,\.''' 

. '"' '''' _,,,, 
1,:,::::::::::::::::::::: 

,\.\.\. 1\.\.\.\. ' '''''''' 

\.\.\.\.!\\.\.\. 1\\.\.\.\. ·''' 

1.\.\.\.\ ,,,, .\.\.\.'\., ·'''' 

. :· --·..:-'·· r 

; : ::· f' ' ; 

' ''' ·'''' ·'''' ,,,,.,,,, \.1 
Commercial · Wholesale and some Retail, lndustriaVManufaaturing, 

Transportation, Comr:nunications and l,llilities · 

'''''''''''''' ,,,, 
Noise Sensitive Manufacturing and Communications 

D 

-

Specified land use is satisfactory, t:>ased upon the assumption · 
that any bulldings Involved are of conventional construction, without 
any special noise Insulation-requirements. 

New construction or development should be undertaken only 
after a detalled analysis of the noise reduction requirements Is 
performed and needed noise insulation features Included in the design. 

New cons!nlction or development shot,1ld generally t>e 
discouraged. If new construction or development does proceed, ·a 
detafled analysis of the noise reduction requirements must be performed 
and needed noise insulation feat\Jfes Included in the design. 

New construction or development clearly generally should not 
be undertalien. 

::::::;:::·:·: ·:::::::::::::: :::~ 

Source: City and County of San Francisco, City of San Francisco General Plan, December 2, 2004. This document 
is available for review at www.sf-planning;.org/ftp/general plan/index.hbn. 
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Noise Regulati.,ons 

The San Francisco Noise Ordinance (Noise Ordinance) regulates both construction noise and 

stationary-source noise within the City, including n~ise from transportation, construction, mechanical 

equipment, entertainment, and human or animal behavior. Found in Article 29, "Regulation of 

Noise/ of the San Francisco Police C.o.de, the Noise Ordinance addresses noise from construction 

equipment, nighttime constructi()n work, and noise from stationarjr mechanical equipment and waste 

processing activities. 27 The following regulations are applicallleto the prop~sed project. 

Section 290.7, Construction Equipment, and Section .2908, Construction Work at Night 

Section 2907(a) requires that construction work be conducted in the following manner: (1) noise levels 

of construction equipment, other than impact to~ls,.-milst not exceed 80 dBA at a distance of 100 feet 

from the source (the equipment generating the noise); (2) impact tools must have intake and exhaust 

mufflers that are approved by the Director of San Francisco Public Works or the Director of the DBI 

to best accomplish maximum noise reduction; and (3) if the noise from the c~nstruction work would 

exceed the ambient noise levels at the site property line by 5 dBA, the work must not be conducted 

between 8:00 p.m. and 7:00 a.m. unless the Director of Public Works authorizes a special permit for 

conducting the work during that peri<;>d. 

Section 2909, Noise Liinits 

This section of the Noise Ordinance regulates noise from mechanical equipment and other similar 

sources. Tiris indt~des all equipment, such as electrical equipment (transformers, emergency 

generators) as· well as mechanical equipment that is installed on commercial/industrial and 
. . . 

residential properties. Mechanical equipment operating on residential property must not produce a 

noise level more than 5 dBA above the ambient noise level at the property boundary. Section 2909 

·also states in subsection ( d) that no fixed (permanent) noise source (as defined by the Noise 

Ordinance) may cause the noise level inside any sleeping or living room in a dwelling unit on 

27 City and.County of San Francisco, Article 29 of the San Francisco Police Code, Regulation of Noise, 2012 .. This 
document is available for review at: www.amlegal.com/nxt/gateway.dll/California/police/article29regulation 
·ofnoise?f=templates$£n=default.htm$3.0$vid=amlegal:sanfrancisco ca. Accessed April 17, 2017. 
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residential property to exceed 45 dBA between 10:00 p.m. and 7:00 a.m. or 55 dBA betw:een 7:00 a.m. 

and 10:00 p .m. when windows are open, except where building ventilation iS achieved through 

mechanical systems that allow windows to remain closed. 

Existing· Sensitive Receptors 

Certain land uses are considered more sensitive to noise than others. Examples of these include 

residential areas, educational facilities, hospitals, childcare facilities, and senior housing. The project 

site occupies parcels located on the west side of an unin\pr?ved section of Folsom Street. Existing · 

uses within the sam~ block consist primarily of two- to three-story medium-density residential uses. 

Impact N0-1: The proposed project would not result in exposure of persons to, or generation of, 
noise levels in excess of standards established in San Francisco's Noise Ordinance, nor would the 
proposed project result in a substantial perm.anent increase in ambient noise levels above levels 
existing witl).out the proj eel (Less-Than-Si~ificant Impact) 

For the purpose of this analysis, operation of the proposed project would result in a significant noise 

impact if: 

1. Implementation of the proposed project would increase ambient noise levels from traffic

generated s.ources by greater than 3 ( dBA) 28 ·and the resulting noise level is greater than the 

· "satisfactory" standards for _adjacent land uses cited in Table 2. Land Use Compatibility Chart, 

below, or 

2. Where the existing or existing ph:s project noise _levels are witltjn "satisfactory" standards for 

adjacent land uses (again; according to Table 2) if implementation of the proposed project 

would result in project-related traffic noise increases above ambient noise levels by more than 5 

dBA. 

28 A-weighted decibels, abbreviated dBA, are an expression· of the relative loudness of sounds in air as 
perceived by the human ear. In the A-weighted system, the decibel values of sounds at low frequencies are 
reduced, compared with unweighted decibels, in which no correction is made for audio frequency. 
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Additionally, the proposed project would result in.· a significant operational noise impact if noise from 

the project exceeds ·the standards in Section 2909 (a) and (d) of the San Francisco Noise Ordinance 

(Noise Ordinance), discussed above. 

As discussed above in Section H.4, Transportation and Circulation, the increase in traffic associated 

with the proposed project would be minimal. An estimated tWo PM peak-hour vehicle trips would be 

generated by the project. As such, project-related increases in traffic noise levels are also anticipated 

to be minimal along Folsom Street and would not be perceptible by the human ear. Therefore, . 

p_~oj~ct-related traffic noise on off-site land :uses would be less than significant, and no mitigation 

would be required. 

In addition to generating imperceptible traffiO:.related noise, the proposed project is also anticipated 

to result in less than significant noise levels associated with operation of mechanical systems. The 

proposed project would include two residential units, which are not typically associated with high 

levels of operational noise. In addition, the proposed project's mechanical equipment would be 

required to comply with the San Francisco Noise Ordinance restricting equipment operating on 

residential property from generating noise greater than 5 d.BA above the ambient noise level at the 

property boundary and ensuring that the mechanical equipment does not exceed 55 d.BA during 

daytime hours, and 45 d.BA during nighttime hours inside nearby residential uses. Therefore, project

related operational nois~ impacts would be less than significant, and no lnitigation would be . 

required. 

Impact N0'."2: Project demolition and construction would result in a temporary and periodic 
increase in ambient noise levels in the project vicinity above existillg conditions. (Less-Than
Significant Itnpact) 

In terms of construction impacts, construction activities are temporary and intermittent. Therefore, 

for purposes of this analysis, the proposed project would result in significant construction-related 

impacts if the proposed project's construction noise levels would result in a substantial temporary or 

periodic increase in ambient noise levels. Construction noise is evaluated for its potential to exceed 

the requirements in Section 2907, Construction Equipment, and Section 2908, Construction Work at 
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Night of fue N ~ise Or~ce, and considering oilier qualitative factors such as duration and 

frequency of noise events in excess of ~oise Ordinance standards. 

Short-term noise impacts would occur during demolition, grading and site preparation activities. 

Constructiqn-related short-term noise levels would be higher fuan existing ambient noise levels 

currently in fue project area but would cease once construction of fue project is completed .. 

The proposed project would require construction for approximately 12 monfus. Two types of short

teTII). noise impacts could occur during construction of fue proposed project. The first type involves 

construction crew ·commutes and the transport of construction equipment and p:iaterials to the project 

site, which would incrementally increase noise levels on roads leading to fue site. The excavation of 

3516 Folsom Street would include approximately 30 truck trips and the excavation of 3526 Folsom 

Street would include approximately 25 truck trips. Construction of the proposed project is 

anticipated to occur over a 12 month period. The concrete required for each foundation slab would. 

require four cement truck trips for each residence (eight, total) plBB another four trips per residence 

for the concrete retaining walls (eight, total). Trucks would access fue project site to ·and from fue 101 

freeway via Cesar Chavez Street, to Folsom Street arid Bernal Heights Bo~evard. The improvement 

of the "paper street" segmer:i-t of Folsom Street would"be perfoTin.ed under a separate Street 

Improvement Permit issued by the Department of Publi_c Works and the proposed road improvement 

would require 92 cubic yards of material to be removed from fue project site, which would result in 

approximately seven haul truck trips. Concrete imported onto the project site would require about 

ten truck trips. , Road work would be conducted from the intersection of Folsom Street and Chapman 

Street. 

The sec~nd type of short-term noise impact is relat~d to noise generated during excavation, grading, 

and construction on the project sites. Construction is performed in discrete steps, ·or phases, each with 

its own mix of equipment and:, consequently, its own noise characteristics. These various sequential 

phases would.change fue cha:tacter of the noise generated on site. Therefore, fue noise levels vary as 

construction progresses. Despite the variety in fue type and ~e of construction equipment, 

similarities in the dominant noise sources and patterns of operation allow construction-related noise 

ranges to be categorized by work phase. 
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Table 3, below, lists maximum noise levels recommended for noise impact assessments for typical 

construction equipment, based on a distance of 50 feet between the equipment and a noise receptor. 

The Noise Ordinance limits construction eq~pment to 80 dBA at 100 feet. Noise attenuates by 

approximately 6 dBA to 7.5 dBA per doubling of distance.29 Therefo~e, noise levels in Table 3 were 

adjusted by 6 dBA to generate noise levels of typical construction equipment at 100 feet. As shown in 

Table 3, there would be a· relatively high smgle-event noise exposure potential at a maximum level of 

82 dBA for haul trucks passing at 100 feet. Haul trucks would access the project site to and from the 

101 freeway via Cesar Chavez Street, to Folsom Street and Bernal Heights Boulevard. The location 

nearest the project site on Bernal Heights Boulevard (where Bernal Heights Boulevard meets the 

Folsom Street right of way, near the Bernal Heights Community Garden) is approximately 115 feet 

away, and downhill, from the nearest seilsitive receptor, with other nearby receptors located 125 feet, 

140 feet, and 145 feet away and downhill from Bernal Heights Boulevard. 

Typical maximum noise levels for COil$truction equipment range from 76 to 80 dBA at 100 feet. The 

site preparation phase, including excavation and grading of the site, tends to generate the highest 

noise levels because earthmoving machinery is the noisiest construction equipment. Earthmoving 

equipment includes excavating machinery such as backfillers, bulldozers, draglines, and front 

loaders. Earthmoving and compacting equipment includes compactors, scrapers, and graders. 

Typical operating cycles for these types of construction equipment may involve 1 or 2 minutes of full

power operation followed by 3 or 4 minutes at lower power settings. 

29 The 1.5-dBA variation in attenuation rat~ (6 dBA vs. 7.5 dBA) can result from ground-absorption effects, 
which occur as sound travels over soft surfaces such as soft earth or vegetation (7.5 dBA attenuation rate) versus 
hard groood such as pavement or yery hard-pa~ed earth (6 dBA rate) (U.S. Howiing and Urban Development, 
The Noise Guidebook, 1985, p. 24. Available online at htfl?s://www.hudexchange.info/onecpd/assets/File/Noise
Guidebook-Chapter-4.pdf. Accessed April 24, 2017. 
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Table 3: Project Construction Equipment Maximum Noise Levels, 
Lmax 

Range.of Suggested Maximum Sound 
Maximum Sound Maxiinun:i. Sound Levels (dBA) at 100 

Levels · Levels for Analysis feet 
Type of Equipment (dBA at 50 feet) (dBA at 50 feet) 

Jackhammers 75 to 85 82 76 

Pneumatic Tools 78 to 88 85 79 
Haul Trucks 83 to 94 88 82 
Hydraulic Backhoe 81to90 86 80 
Hydraulic Excavators 81to90 86 80 
Air Compressors 76 to 89 86 80 
Trucks 81to87 86 80 

Source: Bolt, Beranek & Newman, 1987. Noise Control for Buildings and Manufacturing 
Plants. 

Sensitive receptors ·are located immediately adjacent to the proposed project at 55 Gates Street, 61 

· Gates Street, 65 Gates Street, and 357 4 Folsom Street. During the construction period for the proposed 

project of approximately twelve months, occupants of the nearby properties could be disturbed by 

. construction noise. Times may o·ccur when noise could interfere with indoor activitie.s in nearby 

residences and other businesses near the project site. 

As shown in Table 3, above, construction equipment would comply with the limits in the Noise 

Ordinance and would not exceed 80 dBA at 100 feet, with the exception of haul trucks. In the case of 

·haul trucks, the noise impact would be less than significant, as the analysis above is based on the 

:maximum value'in the range of maximum sound level and estimated noise presented in Table 3 is at 

a distance 15 feet closer to the nearest actual sensitive. receptor to the proposed project. Additionally, 

th~ Federal Highway Administration, ~.a more recent publication than that used above, estimates 

dun;ip trucks to generate noise at a level closer to 70 dBA at 100 feet, a noise level 24 dBA less than the 

estimate utilized in the above analysis. 30 Therefore, haul truch; used during construction.of the 

project are anticipated to meet the noise levels in the·N oise Ordinance. The increase in noise in the 

project area during project construction would not be consider~d a significant impact of the proposed 

30 US Department of Transportation, Federal Highway Administration,. Construction Noise Handbopk, Table 
9.1, July 2011. . 
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project because the construction noise would be temporary, intermittent~ and restricted in ·occurrence 

and level, as the contractor would be reqllired to comply with the Noise Ordinance. Therefore, given 

the above, construction noise would be less than significant. 

Impact N0-3: The proposed project could result in exposure of persons to, or generation of, 
excessive groundbome vibration or groundborii.e noise.levels. (Less-Than-Significant Impact with 
Mitigation Incorporated) 

Project operation associate~ with residential uses would not generate substantial groundbome noise 

and vibration. Construction of the proposed project would involve site preparation and other 

construction activities. It would include the use of construction equipment that could result in. 

groundborne vibration affecting properties adjacent to the project site or to PG&E Pipeline 109. No 

pile drivin~ blasting, or substantial levels of excavation or grading activities are proposed. 

Given the proposed project's proximity to PG&E Pipeline 109, a construction vibration ;;inalysis was 

performed for the proposed project to assess any potential adverse impact on the Pipeline from 

vibration due to construction-related equipment ar:id work. 31 The report evaluate¢!. vibratory impacts 

related to excavation of the site for the purpose of developing a proper foundation for the buildings, 

digging trenches for utilities to the residences, and the extension of Folsom Street for access to the 

residences. 

The analysis assumed work on the proposed project would include:. 

2017. 

• For the foundations, the excavation and the ~tallation of a 12-inch to 18-inch thick concrete 

slab, with a potential of drilling holes for piers. If needed, compaction of the site would be 

done by hand, and there is potential of hand operated jack hammering being required .. 

• For the utility trenches, excavation would be done at distances no closer than 5 feet from 

Pipeline 109. For the street extension, top soil up to as much as 12 :i,nches will be removed, 

and a cement.concrete road, surface with a thickness of 8 to 10 illch~s would be installed. 
i. 

31 Illingworth and Rodkir1t Inc., Construction Vibration Evaluation for 3516 and 3526 Folsom Street,-March 24, 

June8, 2017 3516-26 Folsom Street 
Initial Study Case No. 2013.1383E 

56 



<> For both the foundations and the street extension, the soils from the sites would be 

transported out by a conveyor belt to Bernal Heights Boulevard. 

In order to estimate the vibration level at the Pipeline, the analysis utilized the following equation: 

P:PVequip=PPVref(25JD)n 

PPVequip: the Peak Particle Velocity (PPV) at 25 feet measured in inches/sec 
PPV ref: the PPV at the distance being measured 

. D: the distance· being measured 
n: a value deter:rrrined by ~oil conditions, ranging from 1.5 to l 32 

The PPVequip values for the equipment to be used for the proposed were collected from tfuee sources: 

the Federal Transit Authority (FTA), the New Hampshire Department of Transportation, and from a 

study of vibration from construction activities for a project at the Haleakala National Park in Hawaii. 

The PPV s for each pieces of equipment proposed to be used during project construction activities are 

summarized in the following table: 

Table 4: Peak.Particle Velocities (PPVs) of Project Construction Equipment · 

Equipment (project phase) 

Excavator 

(foundation and utility trenclies) 

Jackhammer, if needed 

(foundation) 

$mall Bulldozer (gra~g) 

. Caisson drilliri.g, if needed ,(piers) 

32 Ibid. 
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For the purposes of analysis, the higher (more conservative) value of 0.18 was used for the examining 

the impacts of the excavator. For the n-value in the equation above, the California Department of 

Transportation (Caltrans) recommends a value of l.1 for "very stiff" and "furn''. soils which, 

according. to the August 2013 soils report, characterize the top 3 to 4 feet of the project site, which is 

also underlain with chert bedrock. 33 Caltrans suggests an n-value of 1.0 for "hard, competent rock: 

bedrock, exposed hard rock," which characterizes the chert bedrock located beneath the soils on the 

project site. 34 Utilizing the equation above, a lower n-value is associated with a lower PPV level-that 

is, harder rock reduces vibration more quickly than looser rock or soils: For the purposes of the 

analysis, however,. to obtain a conservative (worst-case) result, an n-value of 1.5, the maximum value, 

was.used. 

To det~rrrrine the potential for an adverse impact to the PG&E Pipeline 109, the analysis compared 

the highest estimated PPV for each piece of equipment at its nearest proximity to the pipe during 

proje~t work. The criteria for damage to. a. pipeline due to vibration cover a wide-range of PPV, as· 

documented by Caltrans. 35 For example, a PPV value of 25 in/sec associated with an "explosive near 

[a] buried pipe" resulted in no damage, as did PPV values for "explosive[s] near [a] buried pipe" of 

50-150 PPV. The analysis prepared for the proposed project utilized a conservative 12 inches/second, 

a value based on the West Roxb~y Lateral Project in Massachusetts, as the Criteria for P.otential 

damage to the pipe. 36 

The calculated maximum PPV s for each type of equipment proposed to be used during project 

construction activities are su;mmarized below in Table 5. 

33 H. Allen Gruen, Report Geotechnical Investigation Planned Residence at 3516 Folsom Street, San Francisco, 
California, August 3, 2013. · 

34 ]]jngswoth & Rodkin Inc, Memo: Ground Characteristics and Effect on Predicted Vibration, April 14, 2017. 

35 California Department of Transportation, Transpor,tation and Construction Vibration Guidance Manual, 
September 2013, page 76. 

• 36 The analysis notes that buried pipes can withstand higher PPV becaris~ they are constrained '.fild do not 
amplify ground motion, like freestanding structures, like historic buildings, do. According to the Caltrans report 
cited in the analysis, PPV values as high as 150 have been sho;;m to not harm underground pipes. 
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Table 5: PPV Estimates and Damage Pote~tial of Project Construction Equipment 

Equipment (project Closest Proximity to Highest Est:iniated PPV Damage criteria 

phas~) Pipe (inches/second) l?PV at the Pipeline 

(inches/second) 

Excavator (foundation) 13feet 0.48 12 

Jackhammer 13 feet 0.11 12 

(foundation) 

Drilling (piers) 12feet 0.24 12 

Small bulldozer (road 1 foot 0.38 12 

construction) 

Excavator (utility 5 feet · 2.01 12 

_trenches) 

Although the ·vibration assessment for the proposed project is based ·on damage criteria of 12 ln/sf?c, 

PG&E has evaluated the proposed project and, through its regulatory authority for work in prox:inri.ty 

to its pipeline, has set a PPV standard of 2 in/ sec for this section of Pipeline 109. 37 It is noted that tlris 

standard is highly conservative in that it is a factor of 10 lower (more stringent) than the already 

conservative damage criteria used in the vibration asse~sment. 

. As discussed above, on page 23, the proposed project would be required to comply with PG&E 

regulations for construction work within 10 feet of a pipeline .. These requirements include the 

. physical presence of a PG&E inspector whenever work within 10 feet of a pipeline is performed; 

grading and digging standards; the placement of pipeline markers dti:ring demolition and 

construction; standards for construction machine.ry and loading ne.ar and on_ top of underground 

pipelines; and limita,tions on placing landscaping, structures or fencing within certain distances from 

37 PG&E Gas Transmission Pipeline Services-Integrity Management, 3516/26 Folsom Street, March 30, 
2017 .. 
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the pipeline. These practices, as required by law, are iri place to ensure construction activities do not 

substantially affect underground services, including natural gas pipelines. Furthermore, the 

proposed project, including street improvements, would be subject to the same PG&E plan approvals 

and oversite as other excavation and street improvements in San Francisc~. 

In aceordance with CEQA, the Planning Department does not require mitigation measures for 

impacts that would be less than significant through compliance with applicable regulatory 

requirements. Further, the vibration analysis for the project indicates that the propose·d project 

would not exceed PG&E' s highly conservative 2 in/sec PPV value (which is measured as a value 

rounded to a whole number). However, in an abundance of caution for the purposes of this project's 
\ 

environmental evaluation, this Initial Study finds that project construction would have a significant 

Vibration impact to Pipeline 109. Implementation of Mitigation Measures M-N0-3 would ensure that 

PPV values remain at or below PG&E' s 2 in/sec PPV value. With implementation of M-N0-3, below, 
."i 

there would be no possibility of a significant vibration effect on PG&E' s Pipeline 109. 

Mitigation Measure M-N0-3, Vibration Management Plan: 

The Project Sponsor shall retain the :>ervices of a qualified structural engineer toidevelop, and the 

Project Sponsor shall adopt, a vibration management and continuous monitoring plan to cover 
. . . 

any construction equipment operations performed within 20 feet of PG&E Pipeline 109. The 

vibration management and monitoring plan shall be submitted fo PG&E and Planning 

Department staff for review and approval prior to issuance of any construction permits. The . . 
vibration management plan shall include: 

" Vibration Monitoring: Continuous vibration monitoring throughout i:l).e duration of the 
. . 

major structural project activities to ensure that vibration levels do not exceed the 

established standar\i. 

" Maxi.ni.um PPV Vibration Levels: Maximm;n PPV vibration levels.for any equipment 

shall be less than 2 niches per secbnd (in/sec). Should maximum PPV vibration ievels 

exceed 2 in/sec,. all construction work shall stop and PG&E shall be notified to oversee 

furthe; work 

" Standby Inspecti~n: A PG&E Gas Transmission Standby Inspector must be present 

. dilling any demolition or construction activity within 10 feet of the gas pipeline(s). This 
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include_s all grading, tre:µching, gas li:µe depth verifications (potholes), \lsphalt or concrete 

demolition/removal, removal of trees, signs, light poles, etc. T1Jis inspection would be 

coordinated. through the Undergroood Service .Alert (USA) service at 811 or 1-800-227-

2600. A :minimum notiee of 48 hours is required: 

" Grading/Excavation: Any excavations, including grading work, above or around 

Pipeline 109 must be performed with a :PG&E inspector present. Tiris includes all later~s,. 

subgrades, and gas line deptli. verifications (potholes). Work in the vicinity of Pipeline 

10~ must be completed consistent with PG&E Work Procedure 1D-4412P-05 "Excavation 

Procedures for Damage Prevention." Any plans to expose and support Pipeline 109 

across an open excavation must be approved by PG&E Pipeline Engineering in writing 

prior to performing the work Any grading or digging within two (2) feet of Pipeline 109 

shall be dug by hand. Water jetting to assist vacuum excavating must be limited to 125 

pounds per square inch gage (psig). 

0 Pipeline Markers: Prior to the commencement of project activity, pipeline markers must 

be placed along the pipeline route. With written PG&E approval, any existing markers 

can be temporarily relocated to atcoriunodate construction work, but must be reinstalled 

once construction is complete. . 

e Fencing: No parallel fencing is allowed wi~ 10 feet of Pipeline 109 and any 

perpendicular fencing shall requir_e 14 foot access gates to be secured with PG&E 

corporation locks. 

e Structures: Permanent structures must be located a minimum distance of 10 feet from the 

edge of Pipeline 109. A total.width of 45 feet shall be maintained for pipeline 

maintenance. No storage of construction or demolition materials is permitted within this 

45 foot zone. 

• Construction Loading: To operate or store any construction equipment Within 10 feet of 

June.8, 2017 

· Pipeline 109 that excee.ds the half-axle whe~l load (half axle weight is the gross weight 

upon any one wheel, or wheels, supporting one end of an axle) in the table beIOw, 

approval from a PG&E gas transmission pipeline engineer is reqllired. Pipeline 109 may 

need to be potholed by hand in to confirm the depth of the existing cover. These weight 

limits also depend on the support provided by the Pipeline's internal gas pressure. If 

PG&E' s operating conditions require the Pipeline to be depressurized, maximum w}teel 
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loads over the pipeline will need to be further limited. For compaction within two feet of 

Pipeline 109, walk-behind compaction equipment shall be.required. Crane and backhoe 

outriggers shall be set at least 10 feet from the centerline of Pipeline 109. Maximum PPV. 

vibration levels for any equipment shall be less than 2 in/sec. 

Depth of Cover to Top of Pipe (ft.) Maximum Half-Axle Wheel Loading (lbs) 

2 4,580 

3 6,843 

4 7,775 

5 7,318 

With implementation of Mitigation Measure M-N0-3 significant vibration impacts to PG&E's 

Pipeline 109 would be reduced .to a less-than-significant level. 

Impact N0-4: The proposed proj~ct would not be substantially affected by existing noise levels. 
(Not Applicable) 

This impact is only to be analyzed if the proposed project would exacerbate the existing noise 

· environment. Impact N0-1 concluded the proposed project would not result in a significant noise 

impact. Therefore, this impact need not be analyzed. Impacts N0-2 and N o-3 address ·construction 

related noise and vibration impacts, which VV'ould not affect the pro:posed·project as the project site 

would not be occupied until completion of construction activities. However, the following is 

·provided for .informational purposes. 

Roadway· noise is the predominant source of noise in the project vicinity. The Oty's background 

nofae levels map identifies the project site to be exposed to traffic noise levels between 55 and 60 dBA 

Ldn. 38 The City's land use compatibility chart shows that "satisfactory" sound levels for residential 

38 City and County of San Francisco, General Plan, Environmental Protection Element, Map 1 (Background 
Noise Levels, 2009), 2009. Tiris document is available for review at 
http://generalplan.sfplanning.org/images/16.environmental/ENV Map1 Background Noise%20Levels.pdf. · 
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land uses are 60 dBA Lc1n for outdoor environments. For indoor environments, the noise level inside 

any sleeping or living room in a dwelling unit ori residential property should not exceed 45 dBA 

between 10:00 p.m. and 7:00 a.m. or 55 dBA between 7:00 a.m. and 10:00 p.m. 

. . . 

Acqnding to the City's General Plan, new development should incorporate noise insulation features 

if the noise levels exceed the sound level guidelines shown in the land use compatibility chart. The 

. proposed project would be required to comply with the California Noise Insulation Standards in Title 

24. The Title 24 acoustical requirement for residential structures is incorporated into Section 1207 of 

the San Francisco Building Code and requires these structures be designed to prevent the intrusion of 

exterior noise so that the noise level with windows closed, attributable to exterior sources; shall not 

exceed 45 dBA in any habitable room. With use of standard construction ;materials .and compliance to 

the Title 24 standards, the proposed project would feasibly attain acceptable interior noise levels. 

Impact C-N0-1: The proposed project in combination wifu past, pre.sent, and reasonably 
foreseeable future projects would not create a significant cumulative noise or vibration .impact. 
(Less-Than-Significant Impact) · 

Construction 

Construction of the proposed project, such as excavation, grading, or demolition and construction of 

other buildings in the area, would occur on a temporary and intermittent basis. In general, 

compliance with Noise Ordinance requirements would maintain the noise impact from project . . 

construction at a Less Than Significant level. Project construction-relat~d noise would not 

substantially increase ambient noise levels at locations greater than a few hundred feet from the 

project site. There are no future projects identified within the immediate vicinity of the site that 

would have the potential fo result in cumulative construction noise or vibration impacts. 

Operations 

The proposed project would include new fixed_noise sources.that would produce operational noise 

. on the project site, as well as new mobile sources. The project-related ·contribution of two PM peak

hour vehicle trips would represent a small .fraction of existing traffic volumes and would be 

imperceptible. In addition, any new residents that would result from :i:rp_plementation of the 
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cumulative development in the project vicinity would generate a similarly low amount of new PM 

peak-hour trips. Furthermore, the proposed project and future projects in the vicinity primarily 

consist of residential uses, which are uses that do not typically generate substantial sources of 

operationci:l noise, and wnuld be subject to the·N oise Ord:inance' s requirements for residential noise 

limits. 

Given this, the proposed project, in combination with past, present, and reasonably foreseeable future 

' projects would. not result in fOnsiderable contributi<?n to a permanent increase in noise or vibration in 

the project area. Titls impact would be less than significant and no mi\jgation measure is required. 

Less Than 
Significant Less-

PotentiaTly with Than• 

Topics: Significant Mitigation Significant No Not 
Impact Incorporated Impact Impact Applicable 

6. AIR QUALITY-
Would the project: 

a) Conflict with or obstruct D D D D 
implementation of the applicable air 
quality plan? 

b) Violate any air quality standard or D D D D 
contribute substantially to an existing 
or projected air quality violation? 

c) Resitlt in a cumulatively considerable · D D D tJ 
net increase of any criteria pollutant 
for which the project region is non-
attainment under an applicable. 
federal, State, or region!j] ambient air ·' 
quality standard (including releasing 
emissions which exceed quantib;l.tive 
thresholds for ozone precursors)?_ 

d) Expose sensitive receptors tO D D rg] 0 0 
substantial pollutant concentrations? 

e) Create objectionable odors affecting a D D ~ o. D 
substantial number of people? 

The San Francisco Bay Area Air Basin (SFBAAB) encompasses San Francisco, Alameda, Contra Costa, 

San Mateo, and Napa Counties, and includes parts of Solano and Sonoma Counties. Although air 

quality in the air basin has generally improved over the last several decades, elevµ.ted levels of ozo~e, 

carbon monoxide, and particulate matter have beeri observed. The federal Clean Air Act and 

California Clean Air Act contain ambient air standards and related air quality reporting systems to be 
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used by regional regulatory agencies in developing air pollution control measures. The Bay Area Air 

Quality Management DiStrict (BAAQMD) is the primary responsible regulatory agency in the Bay 

Area for pl.~g, implementing, and enforcing the federal and State ambient air quality standards 

for criteria pollutants. Criteria air pollutants include carbon monoxide (CO), nitrogen dioxide (N02), 

sulfur dioxide (S02), particulate matter (PM2.s and PM10), and lead. 

In most of the Bay Area, transportation-related sources account for a majority of air pollutant 

emissions. Therefore, a major focus. of the BAAQMD is on reducing vehicle trips associated with new 

development. Localized air quality issues include CO hotspots associated with traffic. 

Health Vulnerable Locations 

San Francisco adopted Article 38 of the San Francisco Health Code in 2008, requiring an Air Quality 

Assessment for new residential P.rojects of 10 or more 'units located in proximity to high-traffic 

roadways, as mapped by the Department of Public Health (DP:H), to determine whether residents 

would be exposed to unhealthful levels of PM2.s. The air quality assessment evalu.ates the concentra

tion of PM2.s frmn local roadway traffic that may impact a proposed residential. development site. If 

the DPH air quality assessment indicates that the annual average concentration of PM2.s at the site 

would be greater thaii 0.2 µg/m3, Health Code Section 3807 requires development on the site to be 

designed or relocated to avoid exposure greater than 0.2 µg/ms, or a ventilatio~ system to be installed 

that would be capable of removing 80 percent of ambient PM2.s from habitable areas of the residential 

units. The proposed project consists of four residential units and, according to the City's Air Pollutant 

Exposure Zone Map, the proposed project is not within the air :pollutant exposure zone. 39 

39 City and County of San Francisco. Air Pollutant Exposure Zone Map. April 10, 2014. This document is 
available forreview at www.sfdph.org/dph/files/EHSdocs/AirOuality/AirPollutantExposureZoneMap.pdf. 
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Impact AQ-1: Implementation of the proposed project would not conflict with or obstruct 
impfomentation of the local applicable air quality plan. (Less-Than-Significant Impact) 

The applicable air quality plan-is the BAAQl\.ID' s 201:Z9 Clean Air Plan, which was adopted on April 

19, 2017. The Clean Air Plan is a comprehensive plan to improve Bay Area air quality and protect 

public health. The Clean Air Plan defines a control strategy to reduce emissions ai:d ambient 

concentrations of air pollutants; safeguard public health by reducing exposur~ to air pollutants that 

pose the greatest health risk, with an emphasis on protecting the co:qununities most heavily affected 

by air pollution; and reduce greenhouse gas emissions to protect the climate. Consistency with the 

Clean Air Plan _can be determined if the project does the following: ·1) suppor_ts the goals of the Clean 

Air Plan; 2) includes applicable control measures from the Clean Air Plan; and 3) would not disrupt 

or hinder implementation of any control mea.sures from the Clean Air Plan. 

The 20l7 Clean Air Plan.include~ measures and programs to reduce emissions of fine particulates and 

toxic _air contaminants. In addition, the Regional Climate P;rotection Strategy is=included in the 2017 

Clean Air Plan, which identifies rules, control measures, and strategies that the BAAQ:MD can pursue 

to reduce greenhouse gases throughout the Bay Area 

The proposed project would not conflict with any of the control :ineasures identified in the plart or 

designed to bring the region into atta,inment. Additioii.ally, the proposed project would not 

substantially increase the population, vehicle trips, or vehicle miles traveled. The proposed prpject 

would not hinder the region from attaining the goals outlined in the Clean Air Plan .. Therefore, the 

proposed project would not hinder or disrupt implementation of any control measures from the 

Clean Air Plan. 

Additionally, as indicated in the analysis that follows, below, the proposed project would result in 

Less Than Significant operational and construction-period emissions . 

. ' 
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Impact AQ-2: l:nJ.plementation of the proposed project would not violate an air quality standard or 
contribute substantially to an existing or projected air.quality violation. (Less-Than-Significant 
Impact) 

The proposed project would generate air emissions dur.ing project construction and operation. Long~ 

term operational emissions are associated with stationary sources and mobile sources. Stationary 

source emissions result from the collsum.ption of natural gas and electricity. Mobile source emissions 

result from vehicle trips and result in air pollutant emissions affecting the entire air basin. Short-term 

construction emissions would occur in association with construction activities, including demolition, 

excavation, and vehicle/equipment use. 

Operational Air Quality Emissions . 

Long-term air emission impacts are those associated with area sources and mobile sources related to 

the proposed project. In addition to the short-term construction emissions, the project wollid ·also 

generate long-term air emissions, such as those associated with changes in permanent use of the 

project site. These long-term emissions are primarily mobile source emissions that would result from 

vehicle trips associated with the proposed project. Area sources, such as natural gas heaters, 

landscape equipment, and use of consup:ter products, would also re_sult in pollutant emissions. 

The BAAQ:MD has developed screening criteria to provide lead agencies with a conservative 

indication of whether the proposed project would result in potentially significant air qua:Iity impacts. 

If all of the screening criteria are met by a proposed project, then the lead agency would not need to 

perform a detailed air quality assessment of the proposed project's emissions. These screening levels 

are generally representative of new development without any form of mitigation measures taken into 

considera:tjon .. In addition, the scre~g criteria do not account for project design features, attributes, 

or local development requirements that could also result in lower emissions .. 

For single family land uses, the BAAQMD s~eening size for operational criteria pollutants is .325 

dwelling units. Since the proposed project would oruy include two dwelling units, ba.sed on the 

BAAQMD' s screening criteria, operation of the proposed project would result ill a Less-Than-
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Significant Impact to air quality from criteria air pollutant and precursor emissions and no miti~ation 

measures would be required .. 

Localized CO Impacts 

The BAAQMD has also established a screening methodology that provides a conservative indication 

of whether the implementation of a proposed project would result in significant CO emissions. 

According to the BAAQMD CEQA Guidelines, a proposed project would result in a less-than_ 

significant impact to localized. CO concentrations if the following screening criteria are met: 

o The project is consistent with an applicable congestion management program established 

by the county congestion management agency for designated roads qr highways, and the 

regional transportation plan and local congestion ma,nagement agency plans; 

o Project traffic would not increase traffic volumes at affe.cted intersections to more than 

44,000 vehicles per hour. . 

, 
0 The project would not increase traffic volumes at affected intersections ~o more than 24,000 

vehicles per hour where vertical and/or horizontal mixing is substantially limited (e.g., 

tunnel, parking garage, bridge underpass, natural or urban street canyon, or below-grade· 

roadway). · 

Implementation of the proposed project would not conflict with the San Francisco County Transpor

tation Authority San Francisco Transportation Plan (SFTP) .for deSignat~d roads or highways, a 

regional .transportation plan, or other agency plans. The project site is not located in an area where 

vertical or horizontal mixing of air is substantially limited. In addition, the proposed project would 

not increase traffic volumes at affected inte~sections to more than 44,000 vehicles per ho~ and would 

not result in localized CO concentrations that exceed State or federal standards. This impact would be 

less than significant and no mitigation measures would be required. 

Construction Emissions 

During construction, short-term degradation of air qu_ality may occur due to the release of particulate 

emissions generated by excavation, grading, hauling, and other activities. Emissions from construe-
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tion equipment are also anticipated and would include CO, NOx, ROG, directly-emitted particulate 

matter (PM2.s and Plvho), and toxic air contaminants (TA Cs) such as diesel exhaust particulate matter. 

As discussed above, the BAAQMD has developed screening criteria to provide lead agencies with a 

conservative indication of whether the proposed project wo-i:tld result in potentially significant air 

. quality impacts. If all of the screening criteria are me.t by a proposed project, then the lead agency 

would not need to perform a detailed air quality assessment of the proposed project's emissions. For 

single family residential land uses, the BAAQMD screening size for construction criteria pollutants is 

114 dwelling units. Since the proposed project would only include two dwelling units, based on the 

BAAQMD' s screening criteria, co:µsfruction of the proposed project would result in a Less-Than

Significant Impact to air quality from criteria air pollutant and precursor emissions and no mitigation 

measures would be required. 

Im.pact AQ-3: Implementation of the proposed project would not result iri a cumulatively 
considerable net incr.ease of a criteria pollutant for which the project region is non-attainment 
under an applicable federal, State, or regional ambien~ air quality standard. (Less-Than-Significant 
Impact) 

CEQA defines a cumulative.hnpact as two or more individual effects, which when considered 

together, are considerable or which compound or increase other environmental impacts. According to 

the BAAQMD,. air pollution.is largely a cumulative impact and no single project is sufficient in size to 

itself result in nonattainment of ambient air quality standards. In developing .the thresholds of 

significance for air pollutants used in the analysis above, BAAQMD considered the emission_levels 

for whiCh a project's individual emissions would. be cumulatively considerable. The BAAQMD 

CEQA Air Quality Guidelines indicate that if 'a project exceeds the identified significance thresholds, 

its·emissions would be cumulatively considerable, resulting in significant adverse air quality :inlpacts 

to the region's existing air quality .conditions. If daily average or annual emissions of operational

related criteria air pollutants exceed any applicable thresbpld established by the BAAQMD, the 

proposed project would result in a cumulatively significant impact. 

As discussed above, implementation of the proposed project would generate Less Than Significant 

criteria air pollutant and precursor emissions. Therefore, the project would not make a cumulatively 
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considerable contribution to regional air quality impacts. No mitigation measures would be 

required. 

Impact AQ-4: Implementation of the proposed project would not expose sensitive receptors to 
substantiaJ. pollutant concentrations. (Less-Than-$ignificant Impact) 

Sensitive receptors are defined as residential uses, schools, daycare centers, nursing homes, and 

medical centers. Individuals particularly vulnerable to diesel par~culate matter are chilqren, whose 

lung tissue is still developing, and the elderly, who may have serious health problem8 that can be 

aggravated by exposure to diesel particulate matter. Exposure from <;liesel exhaust associated with · 

construction activity contributes to both cancer and chronic non-cancer health risks. AB noted above, 

the project site is not located within an.Air Pollutant Exposure Zone. 

Excessive Cancer Risk 

According to the BAAQMD, a project would result in a significant impact if it would: individually 

expose sensitive receptors to TA Cs resulting in ari increased cancer risk greater than 10.0 in one 

million, increased non-cancer risk of greater than 1.0 on the hazard index (chronic or aaite ), or an 

· annual average ambient PM2.s increase greater than 0.3 µg/m3• A significant cumulative impact would 

occur if the project in combination with other projects located within a 1,000-foot radius of the project 

sites would expose sensitive receptors to TACs resulting in an increased cancer risk greater than 100.0 

in one million, an increased non-cancer risk of greater than 10.0 on the hazard "1dex (chronic), or an 

ambient PM2.s increase greater than 0.8 µg/m3 on an annual.average basis. Impacts from substanticil 

pollutant concentrations are disdlssed below. As discrissed below, this impact would be less than 

significant. 

The project site is located in a residential neighborhood, and the .closest sensitive receptors are 

residential uses located immediately adjacent to the proposed project. Construction of the proposed 

project may expose surrounding sensitive receptors to airborne particulates, as well as a small 

quantity of construction equipment pollutants (i.e., usually diesel-fueled vehicles and equipment). 

However, project construction emissions would be. b~ow the BAAQMD' s si~cance thresholds and 

once the project is constructed, the project would not be a source of substantial emissions. Therefore, 
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sensitive receptors are not expected to be exposed to substantial pollutant concentrations during 

project construction or operation, and potential impacts would be considered less than significant. 

Based on the foregoing, the proposed project would not expose sensitive receptors substantial 

pollutant contnoutions. Therefore, this impact would be less than significant, and no mitigation 

measures would be required. 

Impad AQ-5: Implementation of the proposed project would not create opjectionable odors 
affecting a substantial number of people. (Less-Than-SignijicanJ Impact) 

0111ng project construction, some odors may be present due to diesel exhaust. However, these odors 

. would be temporary and limited to the construction period. The proposed project would not include 

any activities or operations that would generate objectionable odors and once operational, the project 

would not be a source of odors. Therefore, the proposed project would not .create objectionable odors 

affecting a substantial number of people, and no mitigation is required. 

Impact C-AQ-1: The proposed project.; in combination with past, present~ and reasonably 
foreseeable future development in the project area would not contribute to a cumulative air 
quality impact. (Less-Than-Significant Impact) 

As discussed above, regional air pollution is by its very nature largely a cumulative impact. 

Emissions from past,.present, and future projects contribute to the region's adverse air quality on a 

cumulative basis. No single project by itself would be sufficient in size to result in re~onal 

nonattainment of ambient air quality standqrds. Instead, a project's individual emissions contribute 

to existing cumulative adverse air quality impacts. The project-level thresholds for criteria air 

pollutants are based:on levels by whic;h new sources are not a;nticipated. to contribute to an air quality 

violation or result in a considerable riet incr~ase in criteria air pollutants. Therefore, because the 

proposed project's conshuction and operational emissions would not exceed the project-level 

thresholds for ~teria air pollutants, the proposed project would not result in a cumulatively 

consid~abfo contribution to regional air. qu;ility impacts. This impact would be less than si~cant 

and no mitigation measures would be required. 
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Less Than 
Signifii:ant 

Potentially with Less-Than-

Topics: 
Significant. Mitigation Significant No No t 

Impact Incorporated lmpaf;t Impact Applicable 

7. GREENHOUSE GAS EMISSIONS-
Would the project: 

a) Generate greenhouse gas emissions, either D D D D 
direc;tly or indirectly, that may have a significant 
impact on the environment? 

b) Conflict with any applicable plan, policy, or D D ~ D D 
regulation adopted for the purpose of reducing 
the emissions of greenhouse gases? 

Greenhouse gas (GHG) emissions and global climate change represent cilmulative impacts. GHG 

· emissions cumulatively contribute to the significant adverse environmental impacts of global climate 

change. No-single project could generate enough GHG emissions to noticeably change the global 

average temperature; instead, the combination of GHG emissions from past, present, and future 

projects have contributed and will continue to contribute to global climate change and its associated 

environmental impacts. 

The Bay Area Air Quality Management District (BAAQMD) has prepared guidelines and 

methodologies for analyzing GHGs. These guidelines are consistent with CEQA Guidelines Sections 

15064.4 and 15183.5 which address the analysis and determination of significant impacts from a 

proposed project's GHG emissions. CEQA Guidelines' Section 15064,.4 allows lead agencies to rely on 

a quc.tJitative analysis to describe GHG emissions resulting from a project. CEQA Guidelines Section 

15183.5 allows for public agencies to analyze.and mitigate GHG emissions as part of a larger plan for 

the reduction of GHGs and describes the required contents of such a plan. Accordingly, San Francisco 

has prepared Strategies to Address Greenhouse Gas Emissions40 which presents a comprehensive 

assessment of policies, programs, and ordinances that collectively represent San Francisco's qualified 

GHG reduction strategy in compliance with the CEQA guidelines. These GHG reduction actions have 
\ 

· 40 San Francisco Planning Department, Strategies to Address Greenhouse Gas Emissions in San Francisco, 2010. Titls 

do~ent is available online at http://~v.sf-planning. org/index.aspx?page=2627. . 
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resulted :in a 23.3 percent reduction :in GHG emissions :in 2012 compared to 1990 levels, 41 exceeding 

the year 2020 reduction goals outlined :in the BAAQMD' s Bay Area 2010 Clean Air Plan, Executive 

Order (EO) S-3-05, and Assembly Bill (AB) 32 (also known as the Global Warm:ing Solutions Act). 42 

Given that the City' has met the State and region's 2020 GHG reduction targets and San Francisco's 

GHG reduction goals are consistent with, or more aggressive than, the long-term goals established 

under EO S-3-054S, EO B-30-15,44,45 and Senate Bill (SB) 32 46,47 the City's GHG reduction goals are 

consistent with EO S-3-05, EO B-30-15, AB 32, SB 32 and the Bal) Area 2010 Clean Air Plan. Therefore, 

proposed projects that are co:nSistent with the City's GHG reduction strategy would be consistent 

with the aforementioned GHG reduction goals, would not conflict with these plans or result :in 

significant GHG emissions, and would therefore not exceed San Francisco's applicable GHG 

threshold of significance. 

n ICF International, Technical Review of the 2012 Community-wide GHG Inventory for "the City and County of San Francisco, 
January 21, 2015. Available at 
http://sfenvironrnent.org/sites/default/files/fliers/.files/icf verificationmemo 2012sfecomrriunityinventor:y 2015-01-21 .pdf. 
accessed March 16, 2015. 

u Executive Order S-3-05, Assembly Bill 32, and the Bay Area 2010 Clean Air Plan set a target. of reducing GHG 
· emissions to below 1990 level<? by year 2020. · 

0 Office of the Governor, Executive ·order S-3-05, June 1, 2005. Available at 

http://www.pcl.org/projecls/2008syrnposium/proceedings/Coatsworth12.pdf. accessed March 16, 2016. Executive Order S-3-05 
sets forth a series of target dates by which statewide emissions of GHGs need to be progressively reduced, as follows: by 2010, 
reduce GHG emissions to 2000 levels (approximately 457 million metric tons of carbon dioxide ·equivalents (MI'C02E)); by 

2020, reduce emissions to 1990 levels (approximately 427 mill.ion MTCOiE); and by 2050 reduce emiss_ions to 80 percent below 
1990 levels (approximately 85 million MTC02E). Because of the differential heat absorption potential of various GHGs, GHG 

emissions are frequently measured in "carbon dioxide-equivalents,". which present a weighted average based on each gas's· 
heat absorption (or" global warming'' ) potential. . 

44 .Office of the Govepior, Executive Order B-30-15, April 29, 2015. Available at 

https://www.gov.ca.gov/nl!Ws.php?id=l8938, accessed March 3, 2016 .. Executive Order B-30-15, issued on April 29, 2015, sets 
forth a target of reduciilg GHG emissions to 40 percent below 1990 levels by 2030 (estimated at 2.9 million MTC02E). 

45 San Francisco'. s GHG reduction goals are ·codified in Section 902 of the Environment Code and include: (i) by 2008, 

determine ·City GHG emissions for year 1990; (ii) by 2017, reduce GHG emissiorts by 25 percent below 1990 levels; (iii) by 2025, 
reduce GHG emissions by 40 p ercent below 1990 levels; and by 2050, reduce GHG effiissions by 80 percent below 1990 levels. 

. . 
46 Senate Bill 32 amends California Health a.r{d Safety Code Division 25.5 (also known as the California Global Warming 

Solutions Act. of 2006) by adding Section 38566, which directs that statewide greenhouse gas emissions to be reduced by 40 
percent below 1990 levels by 2030. 

47 Senate Bill 32 was paired with Assembly Bill 197, which would modify the structure of the State Air Resources Board; 
institute requirements for the disclosure of greenhouse gas emissions criteria pollutants, and toxic air contaminants; and 

establish requirements _for the review and adoption of rules, regulations, and measures for the reduction of greenhouse gas 
emissions. 
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The following analysis of the proposed project's impact on climate change focqses on the project's 

contribution to cumulatively significant GHG emissions. Because no individual project could emit 

GHGs·at a level that could result in a significant impact on the global climate, this analysis is in a 

cumulative context, and this section does not include an mdividual project-specific impact statement. 

. Inip~.ct C-GG-1: The proposed project would generate greenhouse gas emissions, but not at levels 
that would result in a significant impact on the environment or conflict with any policy, plan, or 
regulation adopted for the purpose of reducing greenhouse gas emissions. (Less-Than-Significant 
Impact) · 

Individual projects contribute to the cumulative effects of climate change by direCtly or indirectly 

emitting GHGs during construction and operational phases. Direct operational emissions include 

GHG emissions :fyom new vehicle trips and area sources (natural gas combustion). Indirect emissions 

include emissions from electricity provi¢iers; energy required to pump, treat, and convey water; and 

emissions associated with waste removal, disposal, and landfill operations. 

. . 
The proposed project would increase the intensity of use of the site by constructing two residential 

units on a currently vacant site. Therefore, the proposed project would contribute to annual long

term .increases in GHGs as a result of increased vehicle trips (mobile soyrrces) and residen~al 

operations that result in an increase in energy use, water use, wastewater treatment, and solid waste 

disposal. Construction activities would also result in temporary increases in GHG emissions. 

The proposed project would be subject to regulations adopted to reduce GHG emissions as identified 

in the GHG reduction strategy. As .discussed below, compliance With tlie applicable regulations 
. . 

would reduce the project's GHG emissions related to transportation, energy use, waste disposal, 

wood burning, and·use .of refrigerants. 

Compliance with the O.ty' s bicycle parking requirements would reduce the proposed project's 

transportation-related emissions. These regulations reduce GHG emissions from single-occupancy 

vehicles by promoting the use of alternative transportation modes with zero or lower GHG emissions 

on a per capita basis. 
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The .Proposed project would be required to comply with the energy efficiency r~quirements of f!:le 

City's Green Building Code which would promote energy and water efficiency, thereby reducing the 

proposed project's energy-related GB;G emissions.48 

'.The prop·osed projecfs waste-related emissions would be reduced through compliance with the 

City's Recycling and Compositing Ordinance, and Construction and Demolition Debris Recovery 

Ordinance. These regulations reduce the amount of materials sent to a landfill, reducing GHGs 

emitted by landfill operations. These regulations also promote reuse of materials, conserving their 

embodied energy49 and reducing the energy required to produce new materials. 

Compliance with the City's Sp:eet Tree Planting requirements. would serve to increase carbon 

sequestration. Other regulations, the Wood Burning Fireplace Ordinance would reduce emissions of 

· GHGs and black carbori., respectively. Regulations.requiring low-emitting finishes would reduce 

volatile organic compounds (VOCs). 50 Thus, the proposed project was determined to be coruiist~t 

with San Francisco's GHq reduction strategy. 51 

/ 

The project sponsor is required to comply with these regulations, which have proven effective as San 

Francisco's GHG emissions have measurably decreased when compared to 1990 emissions levels, 

demonstrating that the City has met and exceeded EO s-3-os, AB 32, and the-Bay Area 2010 Clean Air 
. . 

Plan GHG reduction goals for the year 2020. Other existing regulations, such as those implemented 

through AB 32, will continue to reduce a proposed projecf s contribution to climate change. In 

additiori, San Francisco's local GHG reduction targets are consistent with the long-term GHG 

48 Compliance with water conservation measures reduce the energy (and GHG emissions) required to convey, pump 

and treat water required for the project. 

49 Embodied energy j.s the total energy required for the extraction, processing, manufacture and delivery of building 
materials to the building site. 

50 vVhlle not ~ GHG, VOCs are precursor pollutants that form ground level ozone. Increased ground lev~l ozone is an 
anticipated effect of future global warming that would result in added health effects focally. Reducing VOC emissions would 
reduce the anticipated local effects of global warming. · 

51 San Francisco Planning Department, Greenhouse.Gas ;l.nalysis: Compliance Checklist for 3516-26 Folsom Street, February 
16,2017 . . 
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reduction goals of EO S-3-05, EO B-30-15, AB 32, SB 32 and the Bay Area 2010 Clean Air Plan. 

Therefore, because the proposed projects is consistent with the City's GHG reduction strategy, it is 

also consistent with the GHG reduction goals of EO S-3-05, EO B-30-15, AB 32, SB 32 and the Bay Area 

2010 Clean Air Plan, would not conflict with these plans, and would therefore not exceed San 

Francisco's applicable GHG threshold of significance. As such, the proposed project would result in a 

Less-Than-Significant Impact with respect to GHG emissions. No mitigation measures are necessary. 

Less Than 
Sign.ificant 

Potentially with Less-Than-

Topics: 
Significant Mitigation Significant No Not 

Impact· Incorporated Impact Impact Applicable 

8. WIND AND SHADOW-
Would the project: 

a) Alter wind in a manner that substantially affects D D lZI tJ D 
public areas? 

b) Create new shadow in a manner that substantially D D lZI D D 
affects outdoor recreation facilities or other public 
areas? 

Impact WS-1: The proposed project would not alter wind _in a manner that substantially affects 
public areas within the vicinity of the project area. (Less-Than-Significant Impact) 

A proposed pi:oject' s wind impacts are directly related to its height, orientation, design, location and 

surrounding development context. Based on wind analyses for other development projects in San 

Francisco, a building that does not exceed 80 feet generally has little potential to cause substantial 

changes to ground-level wind conditions. The proposed project would construct two 30-foot-tall 

quildings that would be about the ~a.me height as existing adjacent a;nd nearby buildings. The 

proposed project would also be oriented towards Folsom Street in a similar manner as buildings 

surrounding the project site. As such, the proposed project would not alter wind in a manner that 

substantially affects public areas. This impact would be less than significant, and no mitigation 

measures would be required. 
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Impact WS-2: The proposed project would not create new shadow in a manrier that substantially 
affects outdoor recreation facilities or other public areas. (Less-Than-Significant Impact) 

In 1984, San Francisco voters approved an :initiative known as "Proposition K, The Sunlight. 

Ordinance," which was codified as Planning Code Section 295 in 1985. Planning Code Section 295 

generally prohibits new structures above 40 feet in height that would cast additional shadows on 

open space that is under the jurisdiction of the San Francisco Recreation and Park Commission 

between one hour after sunrise and one hour before sunset, at any time of the year, unless that 

shadow would not result in a significant adverse effect on the use of the open space. Public open 

spaces that are not under the jurlsdicti.o_n of the Recreation and Park Commission as well as private 

open spaces are not subject to Planning Code Section 295. 

Implementation of the proposed project would result in the construction of two 30-foot-tall buildings 

(including parapets and roof deck railings), which would be similar in size to existing surrounding 

buildings. The project site is located to the s~mthwest of the Bernal Heights Commuillty Garden. 

Therefore, a shadow analysis was prepared by the Project Sponsor/Architect. The shadow analysis 

provides simulations that show that the proposed project would cast new shadow on the Bernal 

~eights Community Garden, but that shadow would be limited to only certain periods in the winter 

and summer ~d the new shadow would _only fall on a portion of the soµthwestern comer of the 

community garden mainly in the evening after 5:30 pm. In most cases throughout the year, the 

shadow cast by the proposed project either does not fall on the community garden or is contained 

within shadow already cast by existing structrires on Gates Street. 

While the proposed project would cast new shadow on the co~unity garden, it is not expected to 

substantially affect the use or enjoyment of the Bernal ·Heights Community Garden such that a 

significant environmental effect would occur. For :these ·reasons, the proposed project would not 
- . 

create new shadow in a ma:rui.er that substantially affects outdoor recre_ati_on facilities and other 

public areas. This impact would be less than significant, and no mitigation measures would be 

required. 
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Impact C-W:S-1: The proposed project, in combination with past, present, and reasonably 
foreseeable future projects, would not result in a cumulative wind or shadow impacts. (Less-Than-· 
Significant Impact) 

As disCU:"sed above, builclings shorter than 80 feet have little potential to cause substantial changes to 

ground-level wind conditions. Given that the height limit in the project vicinity is 30 feet, none of the 

nearby cumulative development projects would be· tall enough to ~lter wind in a manner that 

substantially affects public areas. The proposed project would not shadow any nearby parks or 

open spaces such that a significant environmental effect would occur. Therefore, the proposed 

project would not contribute to any potential cumulative shadow impact on :Parks and open spaces. 

For these reasons, the proposed project would not combine with past, present, and reasonably 

foreseeable future projects in the project vicinity to create a significant cumulative wind or shadow 

impact 

Less Than 
Significant 

Potentially with Less-Than· 

Topics: 
Significant Mitigation Significant No Not 

Impact Incorporated Impact Impact Applicable 

9. RECREATION-
Would tlie project: 

a) Increase the use of existing neighborhood and D D D D 
regional parks or other recreational facilities such 
that subsfantial physical deterioration of the 
facilities would 'occur or be accelerated? 

b) Include recreationcl facilities or require the o· D ~ D D 
construction or expansion ofreqeational facilities 
that might have an adverse physical effect on the 
environment? 

c) Physically degrade existing recreational D D ~ D D 
resources? 

. Impact RE-1: 'IJie proposed project would not increase the use of eJ9,sting neighborhood and 
regional parks or other recreational facilities such that substantial physical deterioration of the 
facilities would occur or be accelerated. (Less-Than-Significant Impact Impact) 

The neighborhood parks or other recreational facilities closest to the project site are the Bernal 

Heights Community Garden (60 feet northeast of the project site) and Bernal Heights Park (120 feet 

north. The proposed project would increase the population of the project site by about five residents. 

This residential population growth would increase the demand for recreational facilities. The project 
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residents may use parks, open spaces, and other recreational facilities in the project vicinity. The 

Bernal Heights Community.Garden has a controlled membership and may not be available for use by 

residents of the proposed project .. The additiDnal use of these recreational facilities is expected to be 

modest based on the size of the projected population increase and would not result in the substantial 

physical deterioration of recreational facilities. Therefore this impact would be less than significant 

and no mitigation ~easures would be required. 

Impact RE-2: The proposed project would not include recreational facilities or require the 
construction or expansion of recreational facilities that might have an adverse physical effect on 
the environment. (Less-Than-Significant Impact) · 

The project site is within walking distance to parks, OJ?en spaces, or other recreational facilities, as 

discussed abqve. It is anticipated that these existing recreational facilities would be able to 

accommodate the increase in demand for recreational resources generated by the project 

residents. For these reasons, the construction of new or the expansion of existing r.ecreational 

facilities, both of which might have an adyerse physical effect on the environment, would not be 

required. Tiris impact would be less than significant and no mitigation measures would be required. 

Impact RE-3: The proposed project would not physically degrade existing recreational resources . 
. (Less-Than-Significant Impact) 

The proposed project would not result in.the physical alteration or degradation of any recreational · 

resources in the project vicinity or the City as a whole. Project-related construction activities would 

occur within the boundaries of the project site, which does not include any existing recreational 

resourq3s. This impact would be less than significant qnd no mitigation measures would be required. 

Impact C-RE-1: The proposed project, in combination·with past, present, and reasonably 
foreseeable future projects, would not result in a cumulative impact on recreational facilities or 
open space resources.(Less-Than-Significan~ Impact) 

Cumulative development in the project vicinity would result in. a minor intellsi:fication of land us.es 

and .a cumulative :iri.crease in the demand for recreational facilities and resources. The City has 

accounted for such growth as part of the Recreation and Open Space Element of the General Plan. In 
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addition, San Francisco voters passed two bond measures, in 2008 and 2012, to fund the acquisition, 

planning, and renovation of the City's network of recreational resources. As discussed above, there 

are open spaces and other recreational facilities within less than 1/4 mile of the project site. It is 

expected that these existing recreational facilities woµld be able to accommodate the increase in 
. I 

demand for recreational resources generated by the proposed project and nearby cumulative 

development projects. For these reasons, the proposed project would not _combine with past, present, 

and :reasonably foreseeable future project in th_e project vicinity to create a significant cumulative 

impact on recreational facilities or resources. Tiris impact would be less than significant and no 

mitigation measures would be required. 

Less Than 

Patentiaily 
Significant 

with Less-Than-

Topics: Significant Mitigation Significant Na Not 
Impact Incorporated · Impact Impact Applicable 

10. UTILITIES AND SERVICE SYSTEMS-
Would the project: 

a) Exceed wastewater treatment requirements ·of the D D ~ D 0 
.applicable Regional Water Quality Control 
Board? 

b) Reqillre or result in the construction of new water D D D D 
or wastewater treatment facilities or expansion of 
existing facilities, the construction ofwhicli: could 

· . cause significant environmental effects? 

c) Require or result in the construction of new storm D D ~ D D 
water drainage facilities or expansion of existing 
facilities, the construction of which could cause 
significant environmental effects? 

d) Have sufficient water supply available to serve D D ~ D D 
the project from existing entitlements and 
resources, or require new or expanded water 
supply resources or entitlements? 

e) Result in a determination by the wastewater D D ~ D D 
treatment provider that would serve the project 
that it has inadequate capacity to serve the 
project's projected demand in addition "to the 
provider's existing commitments? 

f! Be served by a landfill with suffii:ient permitted D D ~ D D 
capacity to accommodate the project's solid waste 
disposal needs? 

g) Comply with federal, State, and local statutes arid D D. ~ D D 
regulations related to solid waste? 
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The project site is within an urban area that is served by utility service systems, including water, 

wastewater and stormwater collection and treaiment, and solid waste collection and disposal. The 
~ 

proposed project would add new dq.ytime and nighttime population to the site that would increase· 

the demand for utilities and service systems on the·site, but not in excess of amounts expected and 

provided for in the project area. 

·. Impact UT-1: Implementation of the proposed project would not exceed wastewater treatment 
requirements of the applicable Regional Water Quality Control Board, would not exceed the 
capacity of the wastewater treatment provider that would serve the project, and would not require 
the construction ·of new or expansion of existing wastewater treatment or stormwater drainage 
facilities. f!cess-Than-Significant Impact) ' 

Project-related wastewater and stormwater would flow to the City's combined stormwater/sewer 

system and would be treated to standards contained in the City's National Pollutant Discharge 

Elimination System.(NPDES) Permit for the Southeast Water Pollution Control Plant prior to 

discharge into San Francisco Bay. The NPDES standards are set and regulated by the San Francisco 

Bay Area Regional Water Quality Control Board (RWQCB). Therefore, the proposed project would 

not conflict with RWQCB requirements ·related to wastewat~ discharge.· 

For the reasons specified above, the proposed project would not generate wastewater or stormwater 

· ~charges that have the potential to degrade water quality. or contaminate a public water supply. 

Additionally, the proposed project is required to comply with the Stormwater Management 

Ordinance, which requires the project to maintain or reduce the existing volume and rate of 

· storm.water runoff at the site by retaining runoff onsite, promoting stormwater reuse, and limiting 

site discharges before entering the combined sewer collection system. 

The proposed project would also be requfred to comply with requirements of the Construction Site 

Runoff Ordinance, which regulates the discharge of sediment or other pollutants from construction 

sites and prevents erosion and sedimentation due to construction activities. Furthermore, before the 

street improvement permit can .be finalized, SFPUC must review and approv~ the proposed plans. 
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Therefore, the proposed project would not have significant environmental impacts related to water 

quality. 

· For the reasons discusse~ above, the proposed project would :incrementally :increase demand for and 

use of these se~vices, but not :in excess of amounts expected and provided for :in this area, The 

proposed project would not exceed any applicable wastewater treatment requirements or otherwise 

conflict with RWQCB requirements, and the m:inor population :increase associated with the proposed 

project would not exceed the capacity of the existing wastewater treatment provider or substantially 

. :increase the demand for wastewater treatment or s~ormwater drainage facilities requiring the 

construction of new facilities or expansion of existing facilities. This impact would be less than 

significant and no mitig~tion measures are required~ 

Impact UT-2: The proposed project would not require expansion or construction C?f new water 
supply or treatment facilities. (Less-Than-Significant 1mpact) 

The proposed project would add two residential units to the project site, which would :increase the . . 

demand for water ~n the site compared to existing conditions, but not :in excess of amounts expected. 

and provided for :in the project area. Although the proposed project would :incrementally :increase the 

demand for water in San Francisco, the estimated i?crease :in demand could be accommodated within 

anticipated water use and supply for the City. 52 The proposed project would also be designed to 

:incorporate water-c6nserving measures, such as low-flush toilets and urinals; as required by the San 

Francisco Green Build:ing Ord:inance. The project site is not located with:in a designated r~cycled 

. water use area, as def:ined :in the Recycled Water Ord:inance 390~91 and 3.93-94; thus, the project is not 

required to :install a, recycled water system. Since the proposed project's water demand could be 

accommodated by tlie existing and planned supply anticipated under the San Francisco Public 

Utilities Commission's (SFPUC's) 2010 Urban Water Management Plan (UWMP), as updated by the 

52 San Francisco Public Utilities Commission, 2010 Urban Water Management Plan, June 2011. This 
document is available for review.at: www.sfwater.org/Modules/ShowDocument.aspx?documentID=l055. 
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SFPUC' s 2013 Water Availability Study, the proposed project would result in less-than-significant 

impacts related to water services and no. mitigation measures would be required. 

Impact UT-3: The propm1ed project would be served by a landfill with sufficient permitted 
capacity to accommodate the project's solid waste disposal needs. (Less-Than-Significant Impact) 

In September 2015, the City entered into a landfill disposal agreement with Recology, Inc. for 

disposal of all solid was~e collected in San Francisco at the Recology Hay Road Landfill :ill Solano 

County for nine years or until 3.4 million tons have been disposed whichever occurs first. The City 

would have an option to renew the agreement for a period of six years or until an additional 1.6 

million tons have been disposed, whichever occurs first. 53 The Recology Hay Road Lan<l£m is 

permitted to accept up to 2,400 tons per day of solid waste, at that maximum rate the landfill would 

have capacity to accommodate solid waste until a.pproximately 2034. At present, the landfill receives 

an average of approximately 1,850 tons per day from all sources, With approximately 1,200 tons per 

day fro:r;n San Francisco; at this rate landfill closure would occur in 2D41. The O.ty' s contract with the. 

Recology Hay Road Landfill is set to terminate in 2031 or when 5 million tons have been disposed, 

whiqi.ever occurs first. At that point, the City will either further ext~d the Recology Hay Road 

Landfill contract or find and entiHe another landfill site. The proposed project, which woUld include 

construction waste and operational waste associa~ed with the residential .use, woilld generate a 

minimal amount of solid waste to be deposited at the landfill. Therefore, the proposed project would 

be served by landfills with sufficient permitted capacity to accommodate its solid waste disposal 

needs. Tiris impact would be less than significant and no mitigation measures would be required. 

53 San Francisco Planning Department, Agreement for Disposal of San Francisco Municipal Solid Waste at 
Recology Hay Road Landfill in Solano County Final Negative Declaration, Planning Deparhnent Case No. ~014.0653, 
May 21, 2015. Available online at: sfrnea.sfplanning-.org/2014.0653E Revised FND.pdf. 
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Impact UT-4: Construction and operation .of the proposed project would comply with all 
applicable statute& and regulation~ related to s.olid waste. (Less-Than-Significant Impact) 

The California ~tegrated Waste Management Act of 1989 (AB 939) requires municipalities to adopt 

an Integrated Waste Management Plan (IWMP) to establish objectives, policies, and programs 

;relative to. waste disposal, management, source reduction, and recycling. Reports filed by the San 

Francisco Department of the Envirom:i:ient showed the City generated approximately 870,000 tons of 

waste material in 2000. By 2010, that figure decreased to approximately 455,000 tons. Waste diverted 

from landfills is defined as recycled or composted. 54 San Francisco has a goal of 75 percent landfill 

diversion by 2010 and 100 percent by 2020. As of 2012 (the most recent year reported), 80 percent of 

San Francisco's solid waste was being diverted from landfills, indicating that S~ Francisco met the 

2010 diversion target.SS 

In September, 2015, the City approved an Agreement with Recology, Inc., for the transport and 

disposal of the City's municipal solid waste at the Recology Hay Road Landfill in Solano 

County. The City began disposing its municipal solid waste at Recology Hay Road Landfill in 

January, 2016, and that practice is anticipated to continue for approximately nine years, with an 

option to renew the Agreement thereafter for an additional six years. S~ Francisco had a, goal of 

75% solid waste diversion by 2010, which it excee.ded at 80% diversion, and has a goal of 100% solid 

waste diversion or "zero waste" to landfill br incineration by 2Q20. San Francisco Ordinance No. 27-

. 06 requires niixed construction and demolition debriS be transported by a Registered Transporter and 

taken to a Registered Facility that must recover for'reuse.or recycling and divert from landfill at least 

65% of all received construction and Q_emolition debris. The San Francis.co Green Building Code also 

requires certa±h projects to submit a Recovery Plan to the Department of the Environment 

54 CalRecycle, Jurisdiction Diversion/Dispos-al Rate Detail. Available online at www.calrecycle.ca.gov/ 
LGCentral/ReportsNiewer.aspx?P=OriginTurisdictionIDs%3d438%26ReportYear%3d2013%26ReportName%3dR. 
eportEDRSTurisDisposalByFacility. 

55 Sim Francisco Deparh:nent of ihe Environnlent, Zero Waste Program, "San Francisco Sets North 
American Record for Recycling and Composting wiih 80 Percent Diversion Rate." Available online at 
www.sfenvironment.org/news/press-release/mayor-lee-announces-san-francisco-reaches-80-percent-landfill
waste-diversion-leads-all-cities-in-north-america. 
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demonstrating rec~very or diversion of at least 75% of all demolition debris. San Francisco's 

Mandatory Recycling and Composting Ordinance No. 100-09 requires all properties and everyone in 

the city to separate their recyclables, compostables, and landfill trash. 

Therefore, given the above, the construction and operation of the project would re~t in a Less-Than

Significant Impact regqrding compliance with all applicable statutes and regulations related to solid 

waste and no mitigation measures would be required. 

Impact C-UT-1: The proposed project, in combination with past, present, and reasonably 
foreseeable future· projects, would not result in a cumulative impact refated to utilities or service 
systems. (Less-Than-Significant Impact) 

Cumulative development in the project site vicinity would incrementally increase demand on 

citywide utilities and service systems, but not beyond levels anticipated and planned for by public 

service providers. The SFPUC has accounted for such growth in its water demand and wastewater 

service projections, and the O:ty has implemented various programs to diyert 80 percent of its solid 

waste from land?11s. Nearby cumulative development projects would be subject to the same water 

conservation, wastewater discharge1 recycling and compostin& and construction demolition and 

debris ordinances applicable to th~ proposed project. Compliance with these ordinances would 

reduce the effects of nearby cumulative development projects to Less Than Significant levels. For 

these .reasons, the proposed project would not combine with past, present, and reasonably 

foreseeable future ·projects :fu the project vicinity to create a significant cumulative impact on utilities 

and service systems. 
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Topics: 

11. PUBLIC SERVICES
Would the project: 

a) Result in substantial adverse physical impacts 
associated with the provision of, or the need for, 
new or physically altered governmental facilities, 
the construction of which could cause.significant 
environmental impacts, in order to maintain 
acceptable service ratios, response times, or other 
performance objectives for any public services 
such as fire protection, police protection, schools, 
parks, or other services? 

Potentially 
Significant 

Impact 

D 

Less Than 
Significant 

with Less-Than· 
Mitigation Significant No Not 

Incorporated Impact . Impact Applicable 

D ~ D D 

The proposed project's impacts on parks arid recreation are discussed under Section H.9, Recrea;lion. 

Impacts to other public services are discussed below. 

Impact PS-1: Th.e proposed project would not result in a substantial adverse physical impact 
·associated with the provision of police services. (Less-Th.an-Significant Impact) 

The project site currently receives police services fro~ the San Francisco Police Department (SFPD). 

The proposed project would result in the addition of two residential units on the currently 

unoccupied project site and is unlikely to result in an increase in demand for police service calls in the 

projectarea. Police protection is provided by the Ingleside Police Station located ~t 1.Sgt John V 

Young Lane, approximately 2.5 miles east of the project site. The Ingleside Station would be able to 

provide the necessary police services and crime prevention in the .area. Meeting the service dem~d 

·associated with two residential units at the project site would not require the construction of new 

police facilities that could cause significant environmental impact. As such, the impact would be less 

than significant, and no mitigation measures would be requirecl 

Impact PS.:.2: The proposed project would not result in a subst<l.lltial adverse physical impact 
associated with the provision of fire s~rvices. (Less-Than-Significant Impact) 

The project site receives fire protection services from the San Francisco Fir~ Department (SFFD). Fire 

stations located nearby include Station 32, ·at 194 Park Street approximately 0.8 miles southwest of the 

project site; and Station 9 at 2245 Jerrold Avenue approximately 1.5 miles from the project. The 

proposed project would result in the addition. of two residential units on the currently unoccupied 
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project site and is unlikely.to result in an increase in demand for fire service calls in the project area. 

Moreover, the proposed project would be required to comply with all applicable building and fire 

code requirements, which identify specific fire protection systems, including, but not limited to, the 

provision of State-mandated smoke alarms, fire alarm and sprinkler systems, fire extinguishers, fire

rated walls, the required number _and location of egress with appropriate distance separation, antj_ 

emergency response notification systems. Compliance with all applicable building and fire codes, 

would further reduce the demand for Fire Department service and oversight. 

Given that the prosed project would not result in a fire service demand beyond the projected growth 

for the area or the city, the proposed project would not result in the need for new fire protection 

facilities, and would have no adverse impact on the physical environment related to the constnrntion 

of new or physically altered fire protection facilities. Tiris impact would be less than significant and 

no mitigation me_asures would be required. 

Impact PS-3: The proposed project would not resulfin a substantial adverse physical impact 
associated with the provision of school services. (Less-Than-Significant Impact) 

The San Frandsco Unified School District (SFUSD) provides public primary and secondary education 

in the City and County of San Francisc_o. Junipero Serra Elementary Schopl at 625 Holly Park Circle 

Street is approximately 0.7 mile southwest of the project site. Willie L Brown Jr Middle School at 2055 

Silver Avenue is located approximately 1.5 miles southeast of the site. The nearest high school to the 

project site is Thurgood Marshall High School at 45 Conkling Street, approximately 1.4 miles 

southeast of the project site. 

Based on a student generation rate employed by SFUSD of 0.203 students per dwelling unit, the two 

residential units that would be built_ as -part of the proposed project could generate approximately one 

K-12 student. Similar to other-City-wide developments, the proposed project would be assessed $2.42 

per gross square foot of residential space as a school impact fee. The estimated one additional new 

student would not require the construction or expansion of school facilities. It is anticipated that the 

new student could be accommodated by existing schools rmder the jurisdiction of the SFUSD since 

the SFUSD is currently not experiencing high. growth rates, and public school facilities throughout 
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the City and County of San Francisco are generally underutilized. The SFUSD is not planning to 

construct new schools near the project site. 

Given that SFUSD has ·adequate facilities to accommodate growth, the new sl;udent generated by the 

proposed project would not substantially increase demand for school facilities in San Francisco and 

would not result in a significant impact. In addition, as with all new development, the project 

sponsor would be required to pay one-time school impact fees under Government Code Section 

65995(b)(3), as stated above, which could be used by SFUSP for costs ass6ciate·d. with providing 

facilities for new students. 

In addition, The Ler~y F. Greene School Facilities Ad of 1998, or Senate Bill 50 ·(SB 50), restricts the 

ability of focal agencies, such as th~ City of San Francisco, to deny land use approvals on the basis 

that public school facilities are inadequate. SB 50 establishes the base amoiint of allowable developer 

fees for school facilities at $2.24 per square foot of residential construction and $0'.21 per ~quare foot 
. . 

of commercial construction as of 2006. These fees are intended to address local school facility needs 

resulting from new development. Public school districts may, however, impose higher fees provided 

they _meet the conditions outlined in the act. 

Based on the foregoing, the proposed project wo_uld not resulf in a substantially increased d~and 

for school facilities, and would not require new or expanded school facilities. Therefore, ~s impact 

· would be less than significant and no mitigation measures would be required,. 

Impact PS-4: The proposed project would not result in a substantial adverse physical impact 
associated with the provision of other public services, su(:h as libraries. (Less-Than-Signifipant 
Impact) 

Implementation of the proposed project would add approximately five residents to the project site 

which would increase the demand for other public services such as libraries. This increase in demand 

would not be substantial given the. overall demand for library serVices on a citywide basis. The San 
. . 

Francisco Public Library (SFPL) operates 29 branches throughout the City and it is anticipated that 

the Bernal Heights Branch Library, which is located 0.4 miles south of the project site, would be able 

to accommodate the minor increase in demand for library services generated by the proposed project. 

June 8, 2017 
Case No. 2013.1383E 

88 

3516-26 Folsom Street 

Initial Study 



For these reasons, the proposed project would not require the constructiol!- of new or alteration of 

existing governmental facilities. Tl)is impact would be less than significant and no mitigation 

measures would be required. 

Impact PS-5: The proposed project, in combination with past, present, and reasonably foreseeable 
projects, would not result in a cumulative impact on public services. (Less-Than-Significant 
Impact} 

. Cun;mlative development in the project vicinity would result in !3- minor intensification of land uses 

· and a cumulative increase in the demand for fire protection, police protection, school services, and 

other public services. The Fire Department, th~ Police Department, the SFUSD, SFPL, and other City 

agencies have accounted for such growth in providing public services to the residents of San 

Francisco. Nearby cumulative develop:qi.e~t projects would be subject to many of the same 

development impact fees applicable to the proposed project. For these reasons, the proposed project 

would not combine with past, present, and reasonably.foreseeable future projects in the proj~ct 

vicinity to create a significant cumulative impact on public services. Tiris impact would be less than 

significant and no mitigation measures woul~ be.reqmred. 
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Less Than 
SignificarJt Less-

Potentially with Tlian-

Topics: 
Significant Mitigation Significant No Not 

Impact Incorporated Impact Impact Applicable 

12. . BIOLOGICAL RESOURCES-
Would the project: 

a) Have a substantial adverse effect, either directly or D D D D 
through habitat modifications, on any species identified 
as a candidate, seruiitive, or special-status species in local 
or regional plans, policies, or regulations, or by the 
California Department of Fish and Game or U.S. Fish 
and Wildlife Service? 

b) Have a substantial adverse effect on any riparian habitat D o· D D 
or other sensitive natural community identified in local 
or regional plans, policies, regulations or by the 
California Deparbnent of Fish and Game or U.S. Fish 
and Wildlife SerVice? 

c). Have a substantial adverse effect on federally protected D D D D 
wetlanc:l,s as defined by Section 404 of the Gean Water 
Act (including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct rein.oval, filling, hydrological 
interruption, or other means? . 

d) Interfere substantially with the movement of any native .D D o· D 
resident or migratory fish or wildlife species or with 
established native resident or migratory wildlife 
corridors, or impede the use of native wildlife nursery 
sites? 

e) Conflict with any local policies or ordinances protecting D D D !81 D 
biological resources, such as a tree preservation policy or 
ordinance? 

f) Conflict with the provisions of an adopted Habitat D o. D D 
Conservation·Plan, Nafural Community Conservatiop. 
Plan, or other approved local, regional, or State habitat 
co~ervation plan? 

The project site is located within a built environment and does not contain riparian habitat or other . 

sensitive natural communities as defui.ed by the California Department of Fish and Wildlife and the 

United States Fish and Wildlife Service; therefore, Topic 12.b is not applicable to the proposed project. 

In addition, the project area does not contain wetlands as defined by Section 404 of the Clean Water 

Act; therefore, Topic 12.c is also not applicable. Finally, there are no adopted Habitat Conservation 

· Plans, Natural Community Conservation Plans, of other approved local, State, or regional habitat 

conservation plans applicable to the project site. Therefore, implementation of the proposed project 

could not conflict with the provisions of any such plan and Topic 12.£ is not applicable to the 

proposed project. 
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Impact BI-1: The proposed project would not.have a substantial adverse effect, either directly or 
through habitat modifications, on any.species identified as a candidate, sensitive, or special-status 
species, riparian habitat or sensitive natural communities, and would not interfere substantially 
with any native resident or migratory fish or wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of native wildlife nursery sites. (Less-Than
Significant Impact) 

The project site is an undeveloped lot :in a built urban environment and does not :include any 

candidate, sensitive, or special-status species, any riparian habitat, or other sensitive natural 

community identified :in regional plans, policies, or regulations or by the California Department of 

Fish and Wildlife or U.S. Fish and Wildlife Service, nor would it interfere substantially with any 

native resident or migratory species, or species moyement or migratory corridors. 

A sensitive plant species, hummingbird sage (Salvia spathacea) is presfilit on the northern portion of 

Public Works'. property adjacent to the project site, to the north, along Bernal Heights Boulevard: The 

proposed stairway between Folsom Street and Bernal Heights Boulevard would be located at least 15 

feet downhill from where the plants are located and would not run through or otherwise disturb the 

existing hummingbird sage. The proposed alignment would both avoid the sensitive species during 

construction and dire~t pedestrians along a route that would avoid contact with the plants. 

Migrating birds do pass through San Francisco. Nesting birds, their nests, and eggs are fully 

protected by California Fish and Game Code (Sections 3503, 3503.5) and the federal Migratory Bird 

Treaty Act (lv.IBTA). Although the proposed project would be subject to the Iv.IBTA, the site does not 

contain habitat supporting migratory birds. 

San Francisco is within the Pacific Flyway, a major north-south route of travel for migratory birds 

along the western portion of the Americas. Planning Code Section 139, Standards for Bird-Safe 

Buildings, establishes building design standards to reduce avian mortality rates· associated with bird 

strikes. Tiris ordinance focuses on lOcation-specific hazards an<;l bu:Qding feature-related hazards. 

Location-specific hazards apply to buildings :in; or witbht SOO feet of and having a direct line of sight 

to, an Urban Bird Refuge, which is dclined as an open spa~e "two acres and larger dominated by 

vegetation, including vegetated landscaping, forest, meadows, grassland, or wetlands, or open 

water." Although the project site is within 300 feet of an Urban Bird Refuge, Bernal Heights Park, 
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Pl.arrrring.Code Section 139 exempts projects that are less than 45 feet in height and have an exposed 

fa~ade comprised of less than 50% glass, such as the proposed project, from the requirement to 

implement birdsafe design standards. Even though the Planning Code deems structures such as the 

proposed project too small to require birdsafe design, the likelihood of even occasional bird strikes to 

the proposed project having a substantial adverse impact on candidate, sensitive, or special-status 

bird species is very low. 

Given the above, implementation of the proposed project would not modify any natural habitat and 

this impact would be Less Than Significant. 

Impact BI-2: The proposed project would not conflict with any local policies or ordinances 
protecting biologicat resources, such as a tree pre!jervation policy or ordinance. (No Impact) 

The Oty' s Urban Forestry Ordinance, Public Wofks Code Sections 801 et. seq., requires a permit from 

San Francisco Public Works to reµ10ve any protected trees. There are no existing trees or other 

vegetation on the project site that would be removed as part of the p~oposed project, and as 

previously discussed,.the proposed project includes one street ~ee per unit, and the subsequent street 

improvement would include the planting of additional street trees, upon approval by Public Works. 

The proposed project would not conflict with any local policies or ordinances that protect biological 

resources, and no impact would occur. Also, as mentioned above, a sensitive plant species, 

hummingbird sage (Salvia spathacea) is present on the northern portion of Public Works property 

adjacent to the north of the project site; along Bernal Heights Boulevard. The proposed stairway 

between Folsom Street and Bernal Heights Boulevard would be located at least 15 feet downhill from 

wher.e the plants are located, and wpuld not run through or otherwise disturb the existing 

hummingbird sage. 

Impact C-BI-1: The proposed project, in combination with past, present, and rea,sonably 
foreseeable future projects, wo_uld not result in a cumulative impact related to biologic<!-1 
resources. (Less-Than-Significant Impact)· -

Cumulative development in the project vicinity would result in the construction of multi-story 

_buildings that can injure or kill birds in the event of a collision and .would result in the removal of 
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existing street trees or other vegetation. Moreover, while there is a sensitive plant species on a 

property adjacent to "the project site, the property is publically-owned and the proposed project's 

stairway ali~_ent would be downhill from th,e plant and would direct future pedestrian traffic 

around it. No other candidate, sensitive or special~status species, any rip~an habitat, or other 

sensitive natural community in the project vicinity. For these reasons, the proposed project would not 

combine with past, present, and reasonably foreseeable futUre projects in the project vicinity to create 

a significant cumulative impact on biological resources. Tiris impact would be less than significant 

and no mitigation measures would be required. 
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Less Than 
Significant 

Potentially with Less-Than-

Topics: 
Significant Mitigation Significant No Not 

Impact lncorp·orated Impact Impact Applicable 

13. GEOLOGY AND SOILS-
Would the.project: 

a) Expose people or structures to potential 
substantial a<;l.verse effects, including the risk of 
loss, injury, or death involving: 

i) Rupture of a known earthquake fault, as D D D D 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on 
other substantial evidence of a known fault? 
(Refer to Division of Mines and Geology 
Special Publication 42.) 

ii) Strong seismic ground shaking? D D ~ D D 
iii) Seismic-related ground failure, including D D ~ D D 

liquefaction? 

iv) Landslides? D· D ~ D D 
b) Result in substantial soil erosion or the loss of D D ~ D D 

topsoil? 

c) Be located on geologic unit or soil that is unstable, D D ~ ·D D 
or that would become unstable as a result of the 
project, and potentially result in on- or off-site 
landslide, lateral spreading, subsidence, 
liquefaction, or collapse? 

d) Be located on expansive soil, as defined in D D ~ D D 
Table 18-1-B of the Uniform Building Code, 
creating substantial risks to life or property? 

e) Have soils incapable of adequately supporting D D D D ~ 
the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available 
for the disposal of wastewater? 

f) Change substantially the topography or any D D ~ D D 
unique geologic or physical feattires of the site? 

g) Directly or indirectly destroy a unique D D ~ D D 
paleontological resource or.site or unique 
geologic feature? 

The project site would be connected to the City's existing sewer system and would not require use of 

septic systems. Therefore, Topic 13.e would not be applicable to the project site. 
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The analysis in fhis section is based, in part, on the Geotechnical Investigations prepared for the 

proposed project.56 The project site is underlain by three to four feet of soil overiying chert bedrock. 

The soil is characterized as very stiff, lean clay at one boring location, and very stiff, silty clayey sand 

overlying sandy lean clay at another boring location. Groundwater was not encountered at the 

maximum boring ~epth of five feet. The proposed project includes a maximum depth of excavation 

of ten feet for installation of the spread.footing foundations for the proposed residences. 

impact GE-1: The proposed project would not result in exposure of people or structures to 
potential substantial adverse effects, including the risk of loss, injury, or death :i,nvolving rupture 
of a known earthquake fault, seismic groundshaking, liquefaction, lateral spreading, or 
landslides. (Less-Than-Significant Impact) 

The project site is not located within an Earthquake Fault Zone as defined by the Alquist-Priofo 

Earthquake Fault Zoning Act and no known or potentially active fault exists on the site. 57 No active 

faults have been mapped on the project site by the United States Geological Sru;vey (USGS) or the 

California Geological Survey (CGS). 58 In a seismically active area, such as the San Francisco Bay 

Area, the po11sibility exists for future faulting in areas where no faults previously existed. However, 

since faults with known surface rupture have been mapped in California, and no evidence· of active 

faulting on the site has been found, th~ potential for impactS to the proposed project due to fault 

rupture are less than significant. 

However, although the project site is not located within a seismic hazard zone, it may be subject to 

ground shaking in the event of an earthquake on regional fault lines like the entire San Francisco Bay 
• f . • 

56 H. Allen Gruen; Geotechnical Engineer, Geotechnical Investigation, Planned Development at 3516 Folsom Street, San 
· Francisco, California, August 3, 2013. H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, Planned 
Development at 3526 Folsom Street, San Francisco, California, August 3, 2013. 

fil California Department of Conservation, California Geological Survey, Alquist-Priolo Fault Zones in Electronic 
Format, 2010. This document is available for review at'WWW.quake.ca.gov/gmapslap/ap maps.htrn 

58 U.S. Geological Survey and California Geological Survey, Quaternary Fault and Fold Database for the United States, 
2010. This document is available for review atwww.earthquake.us gs. gov/hazardslqfaults . . 
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Area would. 59 The site is located approximately six miles northeast of the San Andreas Fault Jhe 

2007 W orkjng Group on California Earthquake Probabilities estimates that there is a 63 percent 

chance that a magnitude 6.7 or greater earthquake will occur in the San Francisco Bay Area within 30 

years. The Association of Bay Area Governments (ABAG) has classified the Modified Mercalli 

Intensity Shaking Severity Level of ground shaking in the project vicinity due td an earthquake on the 

North Gold.en Gate segment of the San Andreas Fault System as ''VIII-Very Strong." 60 Therefore, it is 

likely that the site would experience periodic minor or major earthquakes associated with a regional 

fault, resulting in strong to very strong ground shaking. 

Ground shaking associated with an earthquake on one of the regional faults around the project site 

may re.sult in ground failure, such as that associated with soil liquefaction, lateral spreading, and 

differential compaction. The project site does not lie within a liquefaction potential zone as mapped 

by the California Division, of Mines and Geology, and borings at the site indicate that the liquefaction 

potential at the site is low. Because the project site's liquefaction potential is low, lateral spreading 

would be unlikely to ?cctir. Risks £l.Ssociated with liquefaction and differential compaction would be 

reduced with ii:nplementation of standard building engineering and design measures. 

As shown on the official State of California Seismic Hazards Zone Map for San Francisco prepared 

under the Seismic Hazards Mapping Act of 1990, 61 the project site is not located within an area 

subject to landslides (see Map 5 of the Community Safety Element). Therefore, the proposed project 

woul9. result in Less Than Significant landslide-related impacts. 

• s9 California Division of Mines and Geology, State of California Seismic Hazard Zones, City and County of San 
Francisco Official Map,-November17, 2000. This doc:Urnent is available for review at gmw.consrv.ca.gov/ 
shmp/downl?ad/pdf/ozn sf.pdf. · 

60 Association of Bay Area Governments, Earthquake Shaking Hazard Map, San Francisco Scenario, North Golden Gate 
Segment of the San Andreas Fault System, 2003. This document is availal:)le for review at resilience:abag.cagov/earthquakes 
and at the San Francisco Planning Department, 1650 Mission Street, Suite 400, as part of Case File No. 2015-011274ENV: 

61 The Seismic Hazards Mapping Act was developed to protect the public from the effects of strong ground shaking, 
liquefaction, landslides, or other ground failure, and from other hazards caused by earthquakes. This Act requires the State 
Geologist to delineate various seismic hazard zo:qes and requires cities, counties, and other local permitting agencies to regulate 
certain development projects within these zones. · . 
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Given the above, the proposed project would not result in exposure of people or structures to 

potential substantial ·adverse effects, nor would it aggravate existing seismic hazards, including the 

risk of loss, injury, or death involving rupture of a kn~wn earthquake fault, seismic groundshaking, 

liquefaction, lateral spreading, or landslides. Tiris impact would be less. than significant and no 

mitigation measures would be required. 

Impact GE-2: The proposed project would not result in substantial loss of topsoil or erosion. (Less
Than-Significant Impact) 

The proposed project is currently underdeveloped, and is. covered with pervious surf top soil. 

Although excavation ~oUld occur as part of the proposed project, compliance with the City's 

Construction Site Water Pollution Prevention Program 62 would require the project sponsor to prepare 

and implement an erosion and sediment-control plan subject ~o review by the City. Compliance with 

this regulation would reduce and control site runoff during construction activities and reduce the 

potential for _erosion to a Less Than Significant level. No mitigation measures would be required and 

the effect is Less Than Significant. 

Impact GE-3: The proposed project would not be located on a geologic unit that is unstable,_ or that 
would become unstable as a result of the project, and potentially result in on- or off-site landslide, 
lateral spreading, subsidence, liquefaction, or collapse. (Less-Than-Significant Impact) 

The project site and vicinity do not include any hills or cut slcipes that could cause or be subject to a 

landslide. Temporary slopes would be necessary during site excavations. If excavations undermine or 

remove support from the_ existing and adjacent structures, it may be necessary to underpin those 

structures. The final design of the foundation system would be included in a design-level 

geotechnical investigation that is based on site-specific data in accordance with building code 

requirements. According to the Geoteclmical Investigation, soils at the site are capable of supporting 

. a conventional spread footing foundation in accordance with industry standards and building code 

requirements. Drilled piers may also b.e utilized to support the foundation O"J'. for shoring and 

62 San Francisco Municipal Code (Public Works Code) Part II. Chapter 10. Article 4.1. 40 GF Section 403. 
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underpinning. Excavation activities would require the use of shoring and underpinning in 

accordance with the recommendations of the geotechnical report and San Francisco Building Code 

requirements. Groundwater is not anticipated to be encountered during excavation and grading 

activities. 

Adherence to San Francisco Building Code requirements would ensure that the project applicant 

include analysis and avoidance of any potential impacts related to unstable soils as part of the design

level geotechnical investigation prepared for the proposed project; -therefore, any potential impacts 

related to unstable soils would be less than significant and no mitigation measures would be 

required . 

. Impact GE-4: The proposed project could pe located on expansive soil, as defined in the California 
. Building Code, but would not create substantial risk to life or property. (Less-Than-Significant 
Impact) · 

Expansive soils expand and contract in response to changes in soil moisture, most notably when near 

surface soils vacillate betwe.en a saturated, low-moisture, and a saturated, high-moisture content 

condition. The presence of expansive soils is typically determined based on site specific data. As 

noted above, the site is underlain by firm to very :Stiff, sandy lean clay as well as firm to hard, lean 

clay with varying amounts of sand. Expansive soils may be encountered at the site; the·san Francisco 

Building Code includes a requirement that the project applicant include analysis of the potential for 

soil expansion as part of the design-level geotechnical investigation prepared for the proposed 

project. Complian.ce with existing building code requirements (which the design-level geoteclullcal 

report would be required to comply with), would ensure that any potential impacts related to 

expansive soils would be less than significant. No mitigation measures would be req~ed and the. 

effects of the proposed project would be Less Than Significant. 

Impact GE-5~ The proposed project would not substantially cliange the topography of·the site or 
any unique geologic or physical features of the site. (Less-Than-Significant Impact) 

~ . ' . . 

The project site is located on a steep slope of approximately 28 percent. Although minor excavations 

would be required to support. the building foundation, the proposed project would follow the 
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recommendations.in the geotechnical report and have Less-Than-Significant Impacts with respect to 

alterations to topographical features. The hillside would remain intact and the proposed project 

would be requrred to follow the City's storm water management requrrements for the new 

construction and the roadway extension to provide adequate drainage to the site. The proposed 

project would not include any work that would significantly alter the grade of the hillside or the 

character of the project site as part of a hillside residential area Structures in the immediate vicinity of 

the proposed project are similarly built into the hillside. This impact woU).d be less than significant 

and no mitigation measures would be requrred. 

Impact GE-6: The proposed project would not directly or indirectly destroy a unique 
pale ontological resource o! site or unique geologic feature. (Less-Than-Significant Impact) 

Paleontological resources include fossilized remains or traces of animals, plants, and invertebrates, · 

including their imprints, from a previous geological period. Collecting localities and the geologic 

formations containing those localities are also considered paleontological resqurces as they represent 

a limited, non-renewable resource and once destroyed, cannot be replaced. 

The project site is underlain by fill and sandy to clayey ~oils on top of chert bedrock. The likelihood of 

discovery of paleontological resources or unique geological features as a result' of the proposed 

project is low. Therefore, there would be a Less-Than-Significant Impact and no tnitigation.measll.res 

would be requrred. 

Impact C-GE-1: The proposed·project,-in combination with past, present, and reasonably 
foreseeable future projects, would not result in a cumulative impact related to geology and soils. 
(Less-Than-Significant Impact) 

The proposed project would result in Less-Than-Significant Impacts related to topographical features 

and risk of injury or death involving landslides. Impacts related to rupture of ari earthquake fault, 

seismic ground shaking or ground failure, unstable soil, or the loss of top soil would be less than 

significant. Impacts to paleontological resources and geolbgic features would also be less than 

significant. Geology and soils impacts are generally site-specific and localized and· do not have 

'cumulative effects with other projects. These impacts are specific to the project and would not 
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combine with similar impacts associated with past, present, and reasonably foreseeable future 

projects in the site vicinity. These impacts would be less than significant and no mitigation measures 

would be required. 

Topics:. 

14. HYDROLOGY AND WATER QUALITY-
Would the project: 

a) Violate any water quality standards or waste 
discharge requiremenfs? 

b) Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-
existing nearby wells would drop to a level which 
would not support existing land uses or planned 
uses for which permits have been granted)? 

c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration 
of the course of a stream or river, in a manner 
that would i:esult in substantial erosion or 
siltation on- or off-site? 

d) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration 
of the course of a stream or riyer, or substantially 
increase the rate or amount of surface runoff in a 
manner that would result in flooding on~ or off-. 
site? 

e) Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted runoff? 

f) Otherwise substantially degrade water quality? 

g) 'Place housing within a 100-year flood hazard area 
as mapped on a federal Flood Hazard Boundary 
or Flood Insurance Rate Map or other 
authoritative flood hazard delineation map? 

h) P~ace within a 100-year flood hazard area 
structures that would impede or redirect flood 
flows? 
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Topics: 

i) Expose people or structures to a significant risk of 
loss, injury or death involving fl?oding, including 
flooding as a result of the failure of a levee or 
dam? 

j) Expose people or structures to !l- significant risk of 
loss, injury or death involving inundation by 
seiche, tsunami, or.mudflow? 

Potentially 
Significant 

Impact 

D 

D 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

D 

D 

Less-Than-
Significant No Not 

Impact Impact Applicable 

D D ~ 

D D 

The project is located. well inland from both the San Francisco Bay and the Pacific Ocean, and is not 

subject to seiche or potential inundation in the event of a levee or dam failure or tsunami ·Occurring 

along the SCI!). Francisco coast (IV.faps Five, Six and Seven of the Community Safety Element of the 

General Plan). 63 In addition, the developed area of the project site would not be subject to mudflow. 

Therefore, Topic 14.j does not apply. The project site is also not located within a 100-year flood 

h(lZard area designated on the City's interim floodplain map; and would not place housing or 

structures within a 100-year flood hazard area that would impede or redirect flood flows. 64 Therefore, 

Topics 14.g, 14.h, and 14.i are also not applicable .. 

Iinpact HY-1: The proposed project would not violate water quality standards or otherwise 
substantially degrade water quality. (Less-Than-Significant Impact). 

Wastewater and stormwater flows generated on the project site flow into the City's combined sewer 

system and into the Southeast Water Pollution Control Plant, where they are treated prior to 

discharge into San Francisco Bay. Treatment is undertaken consistent with the effluent discharge 

standards established by the plant's N atioi:ial Pollutant Discharge Elimination System (NPDES) 

permit. In accordance with the permit, discharges of treated wastewater and stormwater into San . 

Francisco Bay meet the requirements of the Oean.Water Act, Combined Sewe:i; Overflow Control 

63 San Francisco, City and County of, San Francisco General Plan, Commun-Uy Safety Element, April 2007. Tiris document is 
available for review at the Planning Department in Case File Np. 2011.0409.E. 

•. . 
64 FEMA Preliminary Flood Insurance Rate Map, 2016. Available online at sfgsa.oirJsites/defauJ.t/files/ 

Docum_ent/SF NE.pd£ 
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Policy, and associated State requirements in the Water Quality and Control Plan for the San Francisco 

Bay Basin and do not violate water quality standards. 

The construction and operation of two single-family homes, built consistent with the Plaiining Code 

and Building Code, in a residential area would not be expected result in wastewater or stormwater 

flows that would degrade water quality nor violate water quality standards. Tiris impact would be 

less than significant and no mitigation measures would be required. 

lmpa~t HY-2: The proposed project would not substantially deplete groundwater supplies or 
interfere s:ubstantially with groundwater recharge such that there would be a net deficit in aquifer 
volume or a lowering of the local grmmdwater table level. (Less-Than-Significantimpact) · 

The proposed project includes the construction of two single family homes and street improvements 

to serve those homes. The proposed project dqes not include any elements that would tap into, or 

remove, existing gr01.:md water. The two residential units would be consi:ructed consistent with the 

Building Code and any subsequent street improvement would be required to include design 

elements to minimize impervious surfaces and to not interfere with groundwater recharge. Existing 

city regulations would ensure that the project would not substantially deplete groundwater supplies 

or interfere subst~tiany with. groundwater recharge such that there would be a net deficit in aquif~ 

volume or a lowering of the local groundwater table level. Tiris impact would be less than significant 

and no rllitigation measures would be required. 

Impact HY-3: The proposed project would not result in altered drainage patterns that would cause 
substantial erosion or flooding. (Less-Tha.n-Significant Impact) 

The -project site is ctirrently an unimproved hillside and storm"1ater flows are currentl.y uncontrolled. 

The proposed project would ~elude drainage elements ~at would control stormwater runoff and 

cfuect it into the City's combined storm.water/sewer system. The proposed project would be required 

to comply With SFPUC' s Stormwater Management Requirements and Design Guidelines, which 

include meeting specific performance measures for impervious surfaces and storm.water run-off rate, 

the approval of a Preliminary Stormwater Control Plan before receiving a Site or Building Permit, 

and the approval of ·a Final 'Stormwater Control Plan before receiving the Certificate of Final 
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Completion. 65 Therefore, the proposed project would not be expected to result in substantial erosion 

or flooding associated with changes in drainage patterns. This impact would be less than significant 

and no mitigation measures would be "required. 

Impact HY-4: The proposed project would_ not contribute runoff water which would exceed the 
capacify of existing or planned storm.water drainage systems or provide substantial additional 
sources of polluted rurioff. (Less-Than-_Significant Impact) · · 

Dllring operation of the proposed project, all wastew.ater and storm.water runoff from the project site 

would be treated at the Southeast Water Pollution Control Plant Treaiment would be provided 

pursuant to the effluent discharge standards contained in the City's NPDES permit for the plant. 

During construction and .operation, the proposed project would be required to comply with all local 

wastewater discharge and water quality requirements, which would ensure that all stormwater 

·generated by the proposed project is managed on-site such that the project would not contribute 

. additional volumes of polluted runoff to the City's stormwater infrastructure. Therefore, the 

proposed project would not ·exceed the capacity of existing or planned storm water drainage systems 

or provide substantial additional sources of polluted runoff. As such, this impa"ct would be less than 

significant, and no mitigation measures would be required: 

Impact C-HY-1: The proposed proj~ct, in combination with past, present, and reasonably 
foreseeable future projects in the site vicinity, would result in Les~ Than Significant cumulative 
impacts to hydroiogy and water quality. (Less-Than-Significant Impact) 

As stated above, the proposed project would result in no impacts or Less-Than-Significant Impacts 

related to water quality, groundwater levels, alteration of drainage patterns, capacity of drainage 

infrastructure, 100-year flood zones, failure of dams or levees, and/or seiche~ tsunami, and/or 

mudflow hazards. The proposed project would adhere to the same water quality and drainage 

control requirements that apply to all land use development projects in San Francisco. Since all 

development projects would be required to follow the same drain_age, dewatering and water quality 

65 San Francisco Public Utilities Commission, How Do I Comply with the Stonnwater Management Requirements, 
http://sfwater.org/index.aspx7page=1006. Accessed: May_ 25, 2017. 
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. regulations, peak storm~ater drainage rates ap.d volumes for the design storm would gradually 

decrease over time with the implementation of new, conforming development projects. Thus, no 
' 

substantial adverse cumulative effects with respect to drainage patterns, water quality, stormwater 

runoff, or stormwater capacity qf the combined sewer system would occur. 

Further, San Francisco's limited use of gr~undwater would preclude any significant adverse 

cumulative effects to groundwater l~vels, and the prop.oseci project would not contribute to any 

cumulative effects with respect to groundwater. In general, hazards related to 100-year flood zones, 

failure of dams or levees, an¢!./ or seiche, tsUnami, and/or mudflows are e:Xtremely unusual and are not 

considered to be substantive impacts in San Francisco such that any cumulative significant j.mpacts 

would be anticipated, particularly in the interior area8 of the ~ty where the project site is located. . 

Given that cumulative impacts are not ~ticipated since all development projects would be required 

to· follow the same drainage, dewatering and water quality regulations as the proposed project, the 

proposed project would not contribute to any such cumulative e.ffects. Thus, cumulative hydrology 

and water quality impacts would be less than significant and no mitigation measures would be 

required. 

Potentially 

T~pics: 
Significant 

Impact . . 
15. HAZARDS AND HAZARDOUS MATERIALS-

Woµld the project: 

a) Create a significant hazard to the public or the 0 
environment through the routine transport, use, 
Or disposal of hazardous.materials? 

b) Create a significant hazard to the public or the 0 
environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the 
environment? 

c)". Emit hazardous emissions or handle hazardous 0 
or acutely hazardous materials, substances, or 
waste within one-quarter mile of an existing or 
proposed school? 
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Less Than 
Significant 

Potentially with Less-Than-

Topics: 
SignJficant Mitigation Significant /lfo Not 

Impact Incorporated Impact Impact Applicable 

d) Be located on a site which is included on a list of D D ~ D .o 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a 
result, would it create a significant hazard· to the 
public or the environment? 

e) For a project located within an airport land use D D D D IZl 
plan or, where such a plan has not been adopted, 
wi.thin two miles of a public airport or public use 
airport, would the project result in-a safety 
hazard for people residing or working in the 

. project area? 

f) For a project within the vicinity of a private D D D CJ 
airstrip, would the project result in a safety 
hazard for people residing or working in the 
project Ej!ea? 

g) Impair implementation of or physically. interfere D D ~ D D 
with an adopted ·emergency response plan or 
emergency evacuation plan? 

h) Expose people or structures to a significant risk ?f D D ~ D D. 
lo~s, injury or death involving fires? 

The project site is not located within an airport land use plan area or :in the vicinity of a private 

airstrip. Therefore, Questions 15.e and 15.f are not applicable. 

AB discussed above under Impact N0-3, construction of the proposed project would result :in ground 

vibration that could potentiallY: affect the :integrity of PG&E' s gas Pipeline 109. The. discussion above 

describes those :inipacts and sets forth vibration-related mitigation measmes to reduce those potential 

impacts to less than significant. 

Impact HZ-1: The proposed project would not create a significai:it hazard to the public or tli.e 
environment through the routine transport, use, or disposal of hazardous materials. (Less-Than.:. 
Significant Impact) -

.construction activiti~s would require the use of limited quantities of hazardous materials such as 

fuels, oils solvents, paints, and oth~r common construction materials. The City :would require the 

project sponsor an!l its contractor to implement Best Management Prac:tices (B1'i.!Ps) as part of their 

construction activities, :in~uding hazardovs materials management meci.sures, which would reduce 
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the hazards associated with short-term construction-related transport, and use and disposal of 

hazardous materials to Less Than Significant levels. 

The proposed project's residential uses would involve the use of relatively small quantities of 

hazardous materials such as cleaners and disinfectants for routine purposes. These products are 

labeled to inform users of potenti-al risks and to instruct them in appropriate handling procedures. 

Most of these materials are consumed through use, resulting in relatively little waste. For these 

reasons, the proposed project would not create a significant hazard to the public or the environment 

through the routine transport, i+se, or disposal of hazardous materials: This impact would be less 

than significant and no mitigation measures would be required. 

Impact HZ-2: The proposed project would not create a significant hazard to the public or the 
environment through reasonably foreseeable conditi01;1s involving the release of hazardous 
materials into the environment. (Less-Than-Significant ~mpact) 

The project site is not currently located in a Maher Area, meaning that it is not known or suspected to 

contain contaminated soils and/or groundwater. 66 Based on mandatory compliance with existing 

regulatory requirement::>' the proposed project would not result in a significant hazard to the public 

or environment fro~ contaminated soil and/or groundwater, asbestos, or lead-based paint, and the 

proposed project would result in a Less-Than-Significant Impact with respect to these hazards and no 

mitigation would be required .. 

66 San Francisco Planning Department, Expanded Maher Map Area, March 2015. This document is available for review 
at: www.sf-planning.org/ftp/files/publications reports/librazy of cartography/Maher%20Map.pdf. 

Junes, 2017 
Case No. 2013.1383E 

3516-26 Folsom Street 
Initial Study 



Impact HZ-3: The proposed project would not result in hazardous emissions or in the handling of 
hazardous or acutely hazardous materials, substances, or waste within 0.25 of a mile of an existing 
school. (Less-Than-Significant Impact) 

' 
There are no schools within a quarter-mile of the project site. As srich, the proposed project would 

have a Less-Than-Significant Impact .related to hazard?us emissions or the handling of hazardous 

materials within a quarter mile of a sdi.ool and this impact would be less than significant. 

. Impact HZ-3: The project site is not included on a list of hazardous materials sites compiled 
pursuant to Government Code Section 65962.5, and the proposed project would create a significant 
hazard to the public or the environment through reasonably foreseeable upset and. accident 
conditions involving the release of hazardous materials into the environment. (Less-Than
Significant Impact) 

The project site is not included on a list of hazardous materials sites compiled by the California 

Department of Toxic Substance Control pursuant to Government Code Section 65962.5 and, as 

previously discussed, tl;le project site is no~ located in a Maher Area. As such, the proposed project is 

not included on a list of hazardous materials sites and the proposed project would not result in the 

accidental release of hazardous materials into the environment. Tiris impact would be less than 

significant and no mitigation measures would be required. 

Impact HZ-4: The proposed project would not impair implementation of, or physically interfere 
with, an adopted emergency response plan or emergency evacuation plan and would not expos~ 
people or structures to a significant risk of loss, injury, or death involviiig fires. (Less-Than
Significant Impact) 

The proposed project would develop r~sidentiill uses on an existing "paper street' segment of Folsom 

Street and would not alter the existing street grid. The proposed project would not impair 

implementation of or physically interfere with an adopted emergency response plan or emergency 

. evacuation plan. 

The City requires that existing and new buildings meet fire safety standards through compliance with 

the applicable provisions of the BUilding Code and Fire Code. Therefore, the proposed project's 

compliance with Building Code and Fire Code require:r:rients would result in a Less-1'.han-Significant 

Impact related to the exposure of persons or structures to fire risks. 
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Impact C-HZ-1: The proposed project, in combination with past, present, and reasonably 
foreseeable future projects in the site vicinity, would result in Less Than Significant cumulative 
impacts related to hazards and hazardous materials. (Less-Than-Significant Impact) 

Hazards-related impacts are generally site-specific and typically do not combine with impacts from 

other planned and foreseeable projects to result in significant cumulative impacts. New develop

ments in the vicinity of the project site would be subject to similar regulatory requirements and 

mitigation meaSUies as the proposed project. Therefore, large, un~xpected releases of hazardous 

materials of the type that would contribute to significant cumulative impacts are not expected. 

Compliance with existing regulations pertaining to the treatment and management of hazardous . . 

materiaIS would enSUie that the proposed project v.:ould not make a significant cumulative 

contrjbution to the release of hazardo:is materials. Therefore, cumulative hazards impacts would be 

less than significant and no mitigation would be required. 

Less Than 
Significant 

Potentially with Less-Than-

Topics: Significant Mitigation Significant . No Not 
Impact Incorporated Impact Impact Applicable 

16. MINERAL AND ENERGY RESOURCES-
Would the project: 

a) Result in the loss of availability of a known D D D D [gJ. 
mineral resource that would be of value to the 
region and the residents of the State? 

b) Resclt in the loss of availability of a locally- D D D D [gJ 
important mineral resource recovery site 
delineated on a local general plan, specific plan or 
other land use plan? 

c) Encourage activities which result in the use of D D ~ D D 
large amounts of fuel, water, or energy, or use . 
these in a vyasteful manner? 

Aft land in the City of San Francisco, including the· project site, is designated by the CGS as :M:ineral 

Resource Zone Four (.Iv.lRZ-4) under the Surface Mining and Reclamation· Act of 1975. The lv.IRZ-4 · 

designation indicates that adequate information does not exist to assign the area to any other l\IIRZ; 

thus, the area is not designated to have significant mineral deposits. The area surrounding the . . 

project site has previously been developed, and future evaluations of the presence of minerals at this 
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site would therefore not be affected by the proposed project. Further, the development and operation 

of the proposed project would ncit have an impact on any off-site operational mineral resource 

recovery sites. Therefore, Topics 16.a and 16.b are not applicable to the proposed project. 

Impact ME-1: The proposed project would not encourage activities which would result in the use 
of large amounts of fuel, water, or energy, or use these in a wasteful manner. (Less-Than
Significant Impact) 

Development of new residential uses as part of the proposed project would not result in the . 

consumption of large amounts of fuel, water, or energy. As two new buildings in San Francisco, the 

proposep_ project is re.quired to conform to energy conservation standards specified by the San 

Francisco Building Code, including the San Francisco Green Building Ordinance. The measures 

required by the San Francisco Green Building Ordinance are intended to reduce greenhouse gas 

emissions associated with new construction and rehabilitation activities, increase energy efficiency, 
. -

reduce water use, and realize other environmental gains. Compli'ance with the San Francisco Green 

Building Ordinance would reduce the use of energy and water by the proposed project. 

Based on the above :i:njormation; the proposed project would not result in the consumption of large 

amounts of fuel, water, or energy. This impact would be less than significant and no mitigation 

measures would be required. 

Impact C-ME-1: The proposed project, in combination with past, present, and reasonably 
foreseeable future projects in the site vicinity, would result in Less Than Significant cumulative 
impacts to minerals and energy. (Less-Than-Significant Impact) 

As described above, no known mineral resources.exist at'the project site, and therefore the proposed 

project would not contribute to any cumulative impacts related to mineral resources. Compliance 

with current State and local standards regarding energy consumption and.conservation, includll:g. 

Title 24 of the Califa'rnia Code of Regulations and the San Francisco· Green Building Ordinance, 

would ensure that the project would not in and of itself require a major expansion of power facilities. 

Therefore, the energy demand associated with the proposed project would result in a Less Than 

Significant physical environmental effect. The proposed project would not contribute to cumulativ~ly 

considerable impacts related t~ energy and natural resources. Overall, the proposed project would 
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not result in cumulatively considerable impacts related to mineral and energy resources. Tirls impact 

would be less than significant and no mitigation measures would be required. 

Topics: 

Potentially 
Significant 

ImP.act 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less-Than· 
Significant 

Impact 
No 

Impact 
Not 

Applicable 

17. AG RI CULTURE AND FOREST RESOURCES In determining whether impacts to agricultural resources are significant 
environmental effects, lead agencies may refer to the California Agricultural Land Evaluation and Site Assessment 
Model (1997) prepared by the California Dept of Conservation as an optional model to use in assessing impacts on 
agriculture and farmland. In determining whether impacts to forest resources, including timberland, are significant 
enVironmental effects, lead agencies may refer to information compiled by the California Department of Forestry and 
Fire Protection regarding the State's inventory of forest l~d, including the ·Forest and Range Assessment Project and 
the Forest Legacy Assessment project; and forest carbon measurement methodology. provided m Forest Protocols 
adopted by the California Air Resources Board. 

-Would the project: 

a) · Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance, as shown on 
the maps prepared pursuant to the Farmland 
Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural 
use? 

b) Conflict with existing zoning for agricultural use, 
or a WilliaII!Son Act contract? 

c) Conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public 
Resources Code Secti.on 12220(g)) or timberland 
(as defined by Public Re.sources Code Section 
4526)? 

d) Result in the loss of forest land or conversion of 
forestland to non-forest use? 

e) Involve other changes in the eX:isting . 
environment which, due to their location or 
nature, coUJ.d result in conversion of Farmland to 
non-agricultural use or forest land to non-forest 
use? 

D 

D 

D 

D 

D 

D D D 

D D D 

D D D 

D D D 

D D D 

The project site is located within an urbanized area of San Francisco. No land in San Francisco 

County has been designated by the California Department of Conservation's Farmland Mapping and 

Monitoring Program as agricultural land. The project site does not contain agricultural uses and is 

not zoned for such uses. As such, the proposed project would not require the conversion of any land 

designated as prime farmland, unique farmland, or Farmland of Statewide Importance to nofr 

agricultural use. The proposed project would not conflict with any existing agricultural zoning or 
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Williamson Act contracts and the California Department of Conservation designates the project site 

p.s "Urban and Built-Up Land." No land in San Francisco is designated as forest land or timberland 

by the State Public Resomce.Code. Therefore, the proposed project would not conflict with zoning for 

·forest land, cause a loss of forest land, or convert forest land to a different use. For these reasons, 

Topics 17.a, 17.b, 17.c, 17.d, and 17.e are not applicable to the proposed project. 
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Topics: 

18. MANDATORY FINDINGS OF SIGNIFICANCE
Would the project: 

a) Have the potential to degrade ilie qualiiy of the 
environment, substantially reduce the habitat of a fish 
or wildlife species, cause a fish or wildlife population 
to drop below self-sustaining levels, threaten to 
eli.rnll).ate a plant or animal cornrnuniiyrreduce the 

. number or restrict the range of a rare or endangered 
plant or animal, or eliminate important examples of 
the major periods of California history or prehistory? 

b) Have impacts that would be fudividually limited, but 
CT)Ill.ulatively coruliderable? ("Cumulatively 
considerable" means that the incremental effects of a 
project are considerable when viewed in connection· 
with the effects of past projects, the effects of other 
current projects, and the effects of probable future 
projects.) 

c) Have environmental effects that would cause 
substantial adverse effects on human beings, either 
directly or in_directly? 

Potentially 
Significant 

Impact 

D 

D 

D 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

D 

D 

Less-
Than-

Significant No Not 
Impact Impact Applicable 

0 D D 

D D 

D D D 

a) As discussed, the proposed project is anticipated to have Less-Than-Significant Impacts or Less
Than-Significant Impacts with mitigation incorporated on the environmental topics identified in 
this Initial Study. 

b) The proposed project in combination with past, present and foreseeable _projects as descri?ed in 
Section E, would not result ?n cumulative impacts to land use, population and housing, cultural 
resources, transportation and circulation, noise and vibration, air quality, wind and shadow, 

GHG emissions, recreation, utilities and service syst~, public services, biologic~ resources, 
geology and soils, hydrology and water quality, hazards and hazardous materials, mineral and · · 
energy resources, and agricultural and forest resources. 

c) The proposed project with mitigation incorporated, as discussed above, would not result in 
· significant adverse impacts on human beings, either directly or indirectly. 
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I. MITIGATION MEASURES 

The following mitigation measure has been identified to reduce potentially significant environmental 

impacts resulting from the proposed project to Less·Than Significant levels. 

Mitigation Measure M-N0-3, Vibration Management Plan: 

The_ Project Sponsor shall retain the services of a qualified structural engir1eer to develop, and the 

Project Sponsor shall adopt, a vibration management and continuous monitoring plan to cover 

any constrUction equipment operations performed within 20 feet of PG&E Pipeline 109. The 

vibration management and monitoring plan shall be submitted to PG&E and Planning 

Department staff for review and approval prior to issuance of any construction permits. The 

vibration management plan shall include: 

.. Vibration Monitoring: Continuous vibration monitoring throughout the duration of the 

major structural project activities to ·ensure that vibration levels do not exceed the 

established standard. 

e Maximum PPV Vibration Levels: Maximum PPV vibration levels for any equipment 

shall be less than 2 inches per second (in/sec). Should maximum PPV vibration levels 

exceed 2 in/s.ec, all construction work shall stop and PG&E shall be notified to oversee 

further work 

e Standby Inspection: A PG&E Gas Transmission Standby Insp_ector must be present 

during any demolition or construction activity within 10 feet of the gas pipeline(s). This 

includes all grading, trenching, gas line depth verifications (potholes), asphalt or concrete 

demolition/removal, removal of trees, signs, light poles, etc. This inspection would be 

coordinated through the Underground Service Alert (USA) service at 811or1-SQ0-227-

2600~ A minimum notice of 48 hours is. required. 

e Grading/Excava~on: Any excavations, including grading work, above or around 

Pipeline 109 must be perform~d with. a PG&E inspector present. Thi~ includes all laterals, 

June8,2017 

. subgrades, and gas line depth v~rifications (pothole_s). Work in the vicinity of Pipeline 

109 must be completed consistent with PG&E Work Procedure TD-4412P-05 1'Excavation 

Procedures for Damage Prevention." Any plans to ex:Pose and support Pipeline 109 

across an open excavation must be approved by PG&E Pipeline ~ngineering in writing 

prior to performing the work. Any gra.ding or digging within two (2) feet of Pipeline 109 
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shall be dug by hand. Water jetting to assist.vacuum excavating must be limited to 125 

pounds per square inCh gage (psig). 

" Pipeline Markers: Prior to the commencement of project activity, pipeline markers must 

be placed along_ the pipeline route. With written PG&E approval, any existing markers 

can be temporarily relocated to accommodate construction work, but must be reinstalled 

once construction is complete. 

" Fencing~ No parallel fencing is allo>;Ved within 10 feet of Pipeline 109 and any 

perpendicular fencing shall require 14 foot access gates.to be secured with PG&E 

corporationlocks. · 

" Structures: Permanent structures must be located a m:i:himum distance of 10 feet from the 

edge of Pipeline 109. A total width of 45 feet shall be maintained for pipeline 

maintenance. No storage of construction or demolition materials is permitted within this 

45 foot zone. 

e Construction Loading: To operate or store any construction equipment within 10 f~et of 

Pipeline 109 that exceeds the half-axle wheel load (half axle weight is the gro.ss weight 

upon any one wheel, or wheels, supporting one end of an axle) in the table below, 

approval from a PG&E gas transmission pipeline engineer is required. Pipeline io9 rr:ay 

need to be potholed by hand in to corifirm the depth of the existing cover. These weight 

limitS cilso _depend on the support provided by the Pipeline's internal gas pressure. If 

PG&E' s operating conditions require the Pipeline to be depressurized, m~um wheel 

loads over the pipeline will need to be further limited, For compaction within two feet of 

Pipelin~ 109, walk-behind compaction equipment shall be required. Crane and backhoe 

outriggers shall be set afleast 10 feet from the centerliri.e of Pipeline 109. Maximum PPV 

vibration levelS for any equipment shall be less than 2 in/sec. 

· Depth of Cover to Top of Pipe (ft.) 

2 

3 

4 

5 
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Maximum Half-Axle Wheel Loading (lbs) 

4,580 

6,843 

7,775 

7,318 
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J. PUBLIC NOTICE AND COMMENT 
I 

This Mitigated Negative Declaration has been prepared by the Planning Deparbnent pursuant to the 

Deparbnent' s rescinding of a July 8, 2016 Categorical Exemption detenrrination to allow for further 

analysis of potential environmental impacts. The Categorical Exemption was rescinded prior to a 

scheduled CEQA appeal hearing before the Board of Supervisors in December 2016. The Appellants 

.included individual neighbors and nearby neighborhood organizations, and supporters of the appeal 

included dozens of individuals, the Sierra Club, and the Bernal Heights Democratic Club. The 

proposed project was also the subject of Discretionary Review requests by nine individuals and two 

neighborhood organizations, with the support of neighbors and organizations similar to those 

supporting the CEQA appeal. 

In the course of both the Discretionary Review process and the appeal filed on the July 2016 

Categorical Exemption, public commen~s included concerns about the appropriateness of a 

Categorical Exemption for the proposed project due to the unique nature of the project site; concerns 

about cumufative impacts of the development of the remaining lots; cone.ems about the integrity and 

safety of :PG&E Pipeline 109; emergency access; traffic; and public vistas. 

As .a result of these public comments, the Planning Deparbnent decided to rescind the Categorical 

Exemption and issue a Mitigated Negative Declaration for the proposed project to ensure that 

potential environmental impacts to these and other resource areas are properly analyzed, and 

mitigations instituted, if appropriate. 
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K. DETERMINATION 

On the basis of this Initial-Study: 

D I find that the proposed project COULD NOT have a significant effect on the environment, and 
a NEGATIVE DECLARATION will be prepared. 

!XI I find that although the proposed project could have a significant effect on the environment, 
there will not be a significant effect in this case because revisions in the project have been 
m~de by or agreed to by the project proponent. A MITIGATED NEGATNE DECLARATION 
will be prepared, 

D I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMP ACT REPORT is required. . 

. D I find that the proposed project MAY have a "potentially significant impact" or "potentially 
significant unless'mitigated" impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has 
been addressed by mitigation me~sures based on the earli~r· anruy$is as described on attached 
sheets. An ENVIRONMENTAL IMP ACT REPORT is required, but it must analyze only the 
effects that remain to be addr~ssed. 

D I find that although the proposed project could have a significant effect. on the environm~t, 
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or 
;NEGATIVE DECLARATION pursuant to-applica.ble standards, and (b) have been avoided or 
mitigated pursuantto that earlier BIR or NEGATIVE DECLARATION, including revisions or 
mitigation measures that are imposed upon the proposed project, no further environmental 
documentp.tion is required. 
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INTRODUCTION 
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Lisa Gibson, Acting Environmental Review Officer -. (415) 558-9032 
Joy Navarrete, Senior Environm.~ntal Planner - (415) 575-9040 

. Justin Homer, Environmental Coordinator - (415) 575-9023 · 
Planning Case No. 2013-1383ENV 
Appeal of Mitigated Negative Declaration for 3516-26 Folsom Street 
September ·12, 2017 

Fabian Lannoye, Bluorange Designs, 415- 533-0415 
Zacks, Freeman and Patterson, ·on behalf of Bernal Heights South 
Slope Organization, .Bernal .Safe & Livable, Neighbors Against the 
Upper Folsom Street Extension, Gail Newman and Ann Lockett 

Titls memorandum is a r~sponse to the letter of appeal to the Board of Supervisors (the 
"Board") regarding the Planning Department's (the "Department'') issuance of a Mitigated 
Negative Declaration under the California Environmental Quality Act ("CEQA 
Determination") for the proposed project at 3516-3526 Folsom Street (the "proposed project''). 

· The Department, pursuant to Title 14 of the S:EQA Guidelines, issued a Preliminary Mitigated 
Negative Declaration for the Project on April 26, 2017 finding that the proposed project would. 
not have a significant impact on the environment with the incorporation of mitigation 
measures. 

The. decision before the Board is whether to uphold the Department's de~sion to issue a 
Mitigated Negative Declaration and deny the appeal, or to overturn the Department's decision 
to issue a Mitigated Negative Declaration and return the project to the Department for 
additional environmental review. 
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SITE DESCRIPTION & EXISTING USE 

CASE NO. 2013.1383ENV 
3516-26 Folsom Street 

The project site consists o.f two vacant lots Iocated on the west side of the unimproved ("paper 
street")' segment of Folsom Street between Chapman Street and Bernal Heights Boulevard.in 
the Bernal Heights neighborhood. The project site does not have vehicular or pedestrian access 
as the portion of Folsom Street providing access to the project site is u:r:Umproved. The project 
lots are both 25-feet-wide 'and 70-feet-deep and total 1,750 square feet in size. The project site 
has an approxi:ri:tately 32 percent slope to the north. To the south of the project site is a vacant 
lot and a two-story, single-family residence at 3574 Folsom. Street (constructed in 1925). To the 
east of the project site are four vacant lots and a two-story, single-family residence at 3577 
Folsom Street that also fronts on Chapman Street (constructed in 1925). There is a concrete 
driveway that leads from Chapman Street to the 3574 Folsom Street anci 3577 Folsom Street· 
residerices. To the north of the project site is the Bernal Heights· Community Garden, and 
Bernal Heights Park is located farther to the north across Bernal Heights Boulevard. Residential 
structures in the project vicinity are primarily two to three stories and. are either single-family 
or twp-family dwellings. The surrounding.parcels are z:oned eith~ RH-1 (to the south of the 
project site) or Public (to the north of the pr9ject site).. There is a PG&E· gas transmission 
pipeline beneath ·Folsom Street that extends from Bernal Heights Boulevard to Alemany 
Boulevard. 

PROJECT DESCRIPTION 

An Environmental Evaluation Application (2013.1383E) for the proposed project at 3516 and 
3526 Folsom Street (Assessor's Block 5626, Lots 013 and 014) was filed by Fabien Lannoye on 
September 25, 2013 for a pr.oposal to construct two single-family residences and the 
construction of the connecting segment of Folsom Street t<;> provide vehicle and pedestrian 
access to the project site in the Bernal Heights neigpborhood in the City and County of San 
Francisco. The project site is on a block bounded by Bernal Heights Boulevard to the north; 
Gates Street to the west, Powhattan Avenue to the south and Folsom Street to the east 

The project Site is approximately 6,500 square feet in size (two contiguous l?ts of 2,230 sf each 
qnd a street improvement of approXilnately 2,000 sf). The project site is currently vacant and 
undeveloped. 

The proposed project involve8 the construction of two single-family residences on two of .the 
vacant lots along the west side of the unimproved portion of Folsom Street, the construction of 

· the connecting segmel).t of Folsom Street to provide vehicle and pedestrian access to the project 
site, and the construction of a stairway ·between Folsom Street and Bernal Heights Boulevard. 
Each s:iJ.1gle-family home would be 27 feet tall, two stories over-garage with two off~street 
vehicle parking spaces accessed from a twelve-foot-wide garage door. 

The 351°6 Folsom Street building would be approximately 2,230 square feet in size with.a side 
yard along its' north property line. The 3526 F~lsom Street building would be .approximately 
2,210 square feet in size with a side yard along its south property line. The proposed buil~gs 
would include roof decks and full fire protection sprinkler systems. The proposed buildings 
would be supported by a shallow building foundation using mat slabs with spread footings. 
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CASE NO. 20;I.3.1383ENV' 
·3516-26 Folsom Street 

The proposed Folsom. Street extension improvements would include an approximately 20-foot
wide road with an approximately lO~foot-wide sidewalk on the west side of the street, adjacent 
to the proposed residences with a stairway leading up to Bernal Heights Boulevard, subject to 
Public Works approval. 

BACKGROUND 

The Planning Department published a Preliminary Mitigated Negative Declaration (11PMND") 
for the proposed project on April 26, 2017. On May 16, 2017, Kathy Angus, for the Bernal 
Heights Sout;h Slope Organization, filed a letter appealfu.g the P:tv.IND. The P:tv.IND appeal wai; 
hear~ before a publically-noticed hearing of the City Planning Commission on June 15, 2017. 
The commission denied the appeal, and finalized the P:tv.IND (11:tv.IND"). On July 17, 2017, 
Zacks, Freeman and Patterson, on behalf of Bernal Heights South Slope Organizq.tion; Bernal 
Safe & Livable, Neighbors Against the Uppei: Folsom Street Extension, Gail Newman and Ann 
LoCkett (11 Appellants") filed a letter appealing the :tv.IND (11 Appeal Letter"). 

CEQA GUIDELINES 

In determinirig the significance of enVironmental effects caused by a project, CEQA Guidelines 
Section 15064(£) states th~t the decision as to whether a project may have o~e or more 
signiliccint effects shall be based on substantial evidence in the record of the lead agency. If the 
lead agency determines .there is no substantial evidence that the project may have a si8m£.cant . 
effect on the environment, the lead agency · shall prepare a negative declaration. CEQA 
Guidelines Section 15604(£) offers the following guidance: 11(4) The existence of public 
controversy over t;he environmental effects of a project will not require preparation of an EIR if 
there is no substantial evidence before the agency that the project may have a significant effect 
on the environment, and (5) Argum!=Ilt, speculation, unsubstantiated opinion or narrative, or 
evidence that is clearly inaccurate ~r erroneous, or evidence that is not credible, shall not 
constitute substantial evidence. Substantial evidence shall include facts, reas<?nable assumption 
predicated upon facts, and expert opinion supported by facts." 

. APPEL.LANT ISSUES AND PLANNING DEPARTMENT RESPONSES 

The concerns of the Appeal Letter focused on the adequacy of the :tv.IND' s vibration-related 
mitigation measure, cumulative impacts, the adequacy of the geotechnical report and a variety 
of other issues related to traffic, views, shadows and public safety. The concerns from. the 
Appeal Letter are summarized and listed below, and are followed by the Department's 
responSes .. 

CONCERN 1:. The Appellant asserts that the MNq violates CEQA because it does not reduc~ the 
risk of a catastrophic PG&E gas transmission pipeline accident to a level that is "clearly 
insignificant;" that there is substantial evidence that a risk of catastrophic impacts still exists; that 
vibration level threshold used in the MND to determine environmental effects is not supported.by 

· data, sufficient analysis, or justification; and that the mitigation measure is inadequate because it 
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CASE NO. 2013.1383ENV 
3516-26 Folsom Street 

does not provide independent oversight of the vibration plan and it does not include a safety or 
evacuation plan. 

RESPONSE 1: The MND vibration mitigation measure complies with CEQA requirements by 
ensuring that project construction would not have a significant effect on PG&E Pipeline 109. The 
required Vibration Management Pian includes oversight from both PG&E and the Planning 
Department, independent of the project sponsor. The MND uses a 2 inches/second peak· particle 
velocity (PPV) threshold, consistent with PG&E. The 2 in/s PPV level is significantly lower than 
thresholds used for other projects adjacent to pipelines and wa~ selected as a highly conservative 
performance standard in the assessment of environmental effects for this project. The San 
Francisco Department of Emergency Management (DEM) is responsible for leading disaster 
response efforts within the City and County of San Francisco. 

CEQA Guidelines Section 15370 states that "mitigation" includes: 
(a) A voiding the impact altogether by not taldng a certain action or parts of ·an action. 
(b) Minimizing imp.acts by limiting the degree or magnitude of the action and its 
implementation. 
( c) · Rectifying the impact by repairing, rehabilitating, or restoring the impacted 
environment. 
( d) Reducing or eliminating the impact over time by pr~servation and maintenance 
operations during the life of the action .. 
(e) Compensating for the impact by replacing or providing substitute resources or 
environments. 

CEQA Guidelines Section 15126.4 also provides the following guidance: 
" "IVlitigation measures must be fully .enforceable through permit conditions, 

agreements, or other legally bindin!? instruments;" 
" "IVlitigation measures are not required for effects which are not found to be 

significant;" . 
" "There must be an essential nexus (i.e. conne~on) between the mitigation measure 

and a legitimate government interest. Nolan v. California.. Coastal Commission, 483 US 825 
(1987);" 

" ~'The mitigation measure must be 'roughly proportional' to the impacts of the project 
Dolan v. City of Tigard, 512 US 374 (1994);" 

" "Formulation of mitigation measures should not be deferred until some future time." 

The MND (pages 60-62) includes a mitigation measure (IVlitigation Measure M-N0-3: ,Vibration 
Management Plan)° to ensure that project construction would not have a significant vibration 
effect on PG&E Pipeline 109 during construction. The mitigation measure ·requires monitoring 
of vibration levels, and includes limitations on materials storage and construction activity on or 
near Pipeline 109, as well as the development of a Vibration Monitoring Plan, and its approval 
by PG&E and the Planillng Department prior to the issuance of any building permits. The 
mitigation measure applies to "any construction equipment operations performed within 20 
feet of PG&E Pipeline.109 ," be it related to the two homes or the improvements to the road: 
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CASE NO. 2013.1383ENV 
3516-26 Folsom Street 

Enforcement of the mitigation· measure is the responsibility of the Planning Department and . 
the Department of Building· Inspection. Both are public agencies required to share information 
related to implementation and enforcement of mitigation measures. The appellants have not 
provided any evidence that either Department is unqualified or otherwise unable to enforce the 
mitigation measure as written, or how the ·oversight of the two Departments, both independent 
of the project sponsor, is insufficient to address potential vibration impacts. 

The· Appeal Letter states that "[the Planning Department and the Department of Building 
Inspection] are not in a position to adequately analyze additional fatigue to be exerted on· the 
pipeline, and a speculative after-the-fact plan which might be developed by PG&E is clearly 
inadequate." While the ~ppellants do not provide any evidence to support the assertion that 
such a plan ·would be rn'adequate, the Department concurs with Rune Storesund, the . 
Appellant's own expert on pipeline safety, that.PG&E is the foremost authority regarding the. 
integrity of the pipeline. In his letter of June 5, 2017 (included with the Appeal letter), 
Storestmd states: 

"PG&E is the only. organization in a position to analyze the additional fatigue expected to be 
. exerted on the pipeline from the bedrock excavation activity and certify that no appreciable 
degradation will occur." [Emphasis added] 

In the case of Ocean View Estates· Homeowners Assoc. v. Montecito Water District (2004)1 the court 
held that mitigation measures stated in an MND need not specify precise details of design. 
Having recognized a significant environmental impact and having determined that mitigation 
measures reduce the impact to insignificance, the :MNP may leave the details to engineers. 

. . . 
In the case of the proposed project, the Department consulted with, and followed the guidance · 
and· recommendations of, PG&E pipeline engineers in the design of the MND's mitigation 
measure and the threshold used to determine the potential for a significant impact. In addition 
to the mitigation measure included in the MND, the proposed project, which includes two 
homes, a street :improvement and the creation of stairs to Bernal Heights .Boulevard, wohld be 
reviewed ~d approved by PG&E engineers, and· be subject to its regulations concerning work 
in proximity to a pipeline, after it has received its land use entitlements and the street 

. improvement permit is approved by Public Works. 

. . 
The Appeal Letter asserts that statements :made in a June' 14,.2017 letter from Rune Storesund of 
Storesund Consulting (included in Appeal packet) constitute substantial evidence of a . 
significant effect on the environment. The Planning Department respectfully disagrees. 

The MND analyzed_potential vibration effects of the proposed project (p. 56-62) .. Given the 
proposed project's proximity to PG&E. Pipeline 109, a construction vibration analysis was 

1 Court of Appeal, Second District, Division 6, California. Ocean View Estates Homeowners Association Inc v. Montecito 
Water District, Decided: March 2, 2004, . 
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3516-26 Folsom Street 

performed for the proposed project to assess any potential adverse impact on the Pipeline from 
vibration due to construction-related equipment and work.2 The report evaluated vibratory 
impacts related to excavation of the site for the purposes of developing a proper foundation for 
the _buildirigs, digging trenches for utilities to the residences, and the ext~ion of Folsom Street 
for access to the residences. 

To determine the potential for an adverse impact to the PG&E Pipeline 109, the analysis 
compared the highest estimated Peak Particle Velocity (PPV) for each piece of equipment at its 
nearest proximity to the pipe during project work. The criteria for damage to a pipeline due to 
vibration cover a wide-range of PPV, as documented by Caltrans. 3 For example, a PPV value of 
25 inches/sec associated with an."explosiv.e_near [a] buried pipe" resulted in no damage, as did 
PPV values for "explosive[s] near [a] buried pipe" of 50-150 PPV. The analysis prepared for 
the proposed project utilized a conservative 12 inches/second, a value based on the West 
Roxbury Lateral Project in Massachusetts, as the criteria for potential damage to the pipe. 4 

Although the vibration assessment for the proposed project is based on a damage criterion of 
12 in/sec, PG&E has evaluated the proposed project and, through its regulatory authority for 
:work in proximity to its pipeline, set a PPV standard of 2 in/sec for this section of Pipeline 109.5 

While the Storesund letter suggests that the vibration analysis si.Inply infers a PPV standard of 
2 in/sec is an acceptable threshold, this is incorrect The MND clear1y establishes that the PPV 
standard is highly conservative in that it is a factor of 10 lower (more stringent) than the 
already conservative damage criteria used in the vibration assessment. The Storesm:id letter 

·does J10t present substantial evidence that the . use of the very conservative 2 in/sec PPV 
standard results in a new or more severe environmental effect than disclosed in the MND. 

The Storesund letter also questions whether the vibration analysis included in the MND takes 
futo account all possible factors affecting pipeline integrity. However, the letter . does not 
explain how these factors warrant a more conservative PPV threshold than that included in the 
MND' s vibration analysis. The Storesund letter does not provide substantial evidence. that the 
MND has not adequately described the nature of that significant effect; it merely asserts that 
the vibration analysis is inadequate and, therefore, that "a reasonable possibility of a signifitant 
effect· still exists." The MND already concludes that the proposed project may result in a 
significant vibration impact; this is not a disputed fact. 

2 Illingworfu and Rodkin, fuc., Construction Vrbration Evaluation for 3516 and 3526 Folsom Street, Match 24, 2017 . 

. 3 California Department of Transportation, Transportation and Construction Vibration Guidance Manual, September 2013, 
page76. 

4 The analysis notes that buried pipes can withstand higher PPV because they ~e constrained and do not amplify 
. ground motion, like freestanding structures, like historic.buildings, do. According to the Caltrans report cited in the 

analysis, PPV values as high as 150 have been shown to not harm underground pipes. 

s PG&E Gas. Transinission Pipeline Services-futegrity Management, 3516/26 Folsom Street, March 30, 2017. 
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3516-26 Folsom Street 

The JvlND includes a very conservative threshold for determining a possibility for a significant 
vibration effect, discloses that potential effect, and includes . a feasible mitigation measure 
crafted in consultation with PG&E, acknowledged by Storesund himself in a June 5, 2017 letter 
as "the only organization in a position ·to analyze the additional fatigue expected to be exerted 
on the pipeline," to reduce that environmental effect to a less-than-significC;llt level. 

The Appellant questions the reliability of PG&E and its ability to comply with regulatory 
requirements. PG&E' s prior mishandling of pipeline safety is well documented and is not" 
disputed by the Planning Department. Nonetheless, the contention that PG&E therefore would 
be negligent in their regulation of the proposed project is unsupported speculation: Similarly, it 
is speculative of the Appellant to assert that indirect environmental effects would occur as a 
result of such hypothetical negligence. As such indirect effects are not reasonably foreseeable 
effects of the proposed project, they are not required to be analyzed under CEQA. 6 

Individual project sponsors are not responsible, nor" qualified, to develop ~ergency.response 
plans. Emergency preparedness and response are the responsibility of the San Francisco 

. I 

Department of Emergency Management, the San Francisco Police Department, the San 
Francisco.Fire Department, and other local, state, and federal agencies. 

Per CEQA Guidelines Section 15063(b ), an Environmental Impact Report (EIR) . must be 

prepared if there is substantial evidep.ce that a project either individually or cumulatively may 

. cause a significant adverse effect on the physical environment. The appellants do not provide 

substantial evidence that the proposed project would have a significant impact on the 

environment, necessitating the prepara11on of an EIR. The MND provides an accurate 

characterization of the proposed project as required by CEQA, and provides substantial 

evidence that the proposed project would not result in significant impacts to ~e environment. 

Therefore, preparation of an EIR is not required. 

6 CEQA Guidelines Section 15064(d)(3): Determiru?g the Significant of the Environmental Effects Caused By a Project: 
... (d) In evaluating the significance of the environmental effect of a project, the Lead Agency shall consider direct 
physical changes in the environment which may be caused by the project and reasonably foreseeable indirect physical 
changes iri the environment which may be caused by the project .... (3) An 4J.direct physical change is to be considered 
only if that change is a rea5onably foreseeable impact which may be caused by the project. A change which is 
speculative or ~ely to occur is not reasonably foreseeable. 
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CONCERN 2: The MND did not adequately analyze the cumulative impacts of the proposed 
. project. The MND did not analyze the environmental impacts of development on the four other 

undeveloped lots near the project site. 

The Appeal Letter states: 

"The N.lND errs in not individually listing 'part: present and probable future projects 

that might result in related impacts' despite acknowledging that 'improvements 

proposed by the development would facilitate future development' of fo:ur lots." - p. 7 

RESPONSE 2: The MND .did properly consider cumulative impacts with respect to the four 
undeveloped parcels. The project as proposed is two homes and a street improvementi and does 
not include development of the adjacent lots. Nevertheless, the MND considered the entirety of the 

. projecti including installation of utilities for the four adjacent lots, and concluded that the project 
would not result in significant cumulative environmental impacts. 

\ 

Pursuant to CEQA, the Department analyzed the project as proposed in the Environmental 
Evaluation Application which was for the construction of two single-family residences on. two 
vacant lots located on the "paper street" segment of Folsom Street. The adjacent lots are all 
under different ownership than the project lots. Any future development proposals on the 
adjacent lotS would r!=quire further environmental reView, including consideration of 
cumulative impacts, and City approval. 

As required by CEQA, the 11ND pnalyzed cumulative impacts for all resource areas. Since the 
3516 and 3526 Folsom Street project is the first proposed development on the "paper street" 
segment of Folsom Street, the project sponsor would be required by Public Works' Subdlvision 
Regulations to construct pedestria,n, vehicular, and utility access to this segment of Folsom 
Street as part of any street improvement. At this time, it is ~ow:ri whether utilities would 
come from Bernal Heights Bolllevard to the north or from Chapman Street to the 'south. This 
would be deter:m:illed by PG&E and SFPUC once the project is entitled. -It is anticipated that 
utility lines· would run l)Ilder the entire length of the street extension, which would reduce or 
avo~d the need for future utility-related const;tuction activities should development occur ori 
the adjacent lots. SFPUC has indicated that if the proposed street improvement is not accepted 
by Public· Works, it would object extending utilities up the hill. 1 

CEQA prohibits piecemeal environmental review of large projects into many little projects, 
which each have minimal potential to impact the ~vironment, but 'cumulatively could have. 
significant impacts. The project application does not constitute piecemeal development undei 
CEQA for the following reasons: the proposed project does not involve subdivision or creation 
of new lots as the six vacant lots along the "paper street'' segment of Folsom Street have existed 
since at least 1935; the project sponsor is not the owner of the adjacent lots; and as previously 
stated, the. Department has not received any applications from the other property owners to . . 

7 Project sponsor notes from meeting with SFPUC, December 4, 2015. 
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construct projects on their properties, thus there is no larger project from which this one is 
. being separated. It is Deparbnent practice to consider a project "reasonably foreseeable" when 
the Department has received a completed Environmental Evaluation Application for the 
proposed project. Testi:rrtony from property owners that they are planning on developing their 
property is not sufficient be considered "re~onably foreseeable" for the purposes .of 
cumulati,ve environmental impact analysis under CEQA. Analysis of the impacts of theoretical 
projects would be speculative. 

Any subsequent development would be required to comply with th~ same regulations· as the 
~roposed project including, but not limited to, compliance with the San Francisco Building 
Code and PG&E regulations for work in proximity to their pipeline. The appellants do not· 
provide any evidence to support the claim that iniplementation of the proposed project would 
result in significant cumulative impacts .. 

Finally, the project as described in the Jv.IND includes insti;µlation of utilities for the four vacant 
lots located on the "paper s.treet" segment of Folsom S.treet Thus, any potential impacts from 
the installation of these utilities, and the reasonably foreseeable consequence that these other 
lots may be developed in the future, is both acknowledged and analyzed in. the Jv.IND. Because 
no development is currently proposed for these other vacant lots, any further analysis of such 
future projects would be sjieculative at this point. 

The appellants do not provide substantial evidence that wouid indicate that the proposed 
project would result in a significant and unavoidable cumulative impact; therefore the 
preparation of an EIR is neither warranted nor required under CEQA.. 

CONCERN 3; The geotechnJcal report prepared for the project is incomplete; the soils report does. 
not include the street in its survey; the MND inadequately analyzed landslide risk; and the MND 
·does not adequately analyze stormwater. 

The Appeal Letter states: 

"The geotechnical report dated August 3, 2013 focuses solely on the footprint sites of 

the two proposed houses, with no acknowledgment of the 'revised' Project scope." - p. 

8 

"The current 'incomplete' geotechnical report raises the following conce.rns: 

uncertainties regarding slope stability ... no mention of backfill soil over 

pipeline ... significant risk .. discrepancies ... earthquakes and landslides ... site drainage." 

-p. 8-9 

"Given that a steep hillside will be graded and a new street introdu~ed-and that 

retaining walls will not be allowed over a gas transmission pipeline which runs under 
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the project site-the City must evaluate the landslide risks involve~ .and how they will 

be mitigated." - p. 9 

"There is a question as to the validity of the Seismic Hazards Map indication that the 

site is not located in an area subject to landslide." -p. 13 

"The stormwater is currently absorbed into the hillside. Once the street is in, it will be 

flowing down the street, causing sigrrificant change in drainage." - p. 13 

RESPONSE 3: The geotechnical report for the project was c:;ompleted by a California Registered 
Engineer, consistent. with state requirements for a geotechnical report; Subsequent to the 
publication of the MND, a separate soils report was prepared for the proposed street and utility 
improvements. The proposed project is not in an area subject to the Slope Protection Act and is 
.not in a Landslid_e Hazard Area. The project site is subject to SF~UQ'.s 2016 Stormwater 
Management Requirements and Design Guidelines. Stormwater flows on the project site are 
currently uncontrolled; the proposed project and street improvements would be required to direct 
stormwater into the City's combined stormwater/sewer system, avoiding significant drainage 
impacts. 

The soils and geotechnical studies for the proposed project were prepared by H. Allen Gruen, a 
. . 

California Registered Professional Engmeer. The appellants do not provide any evidence to 

challenge or cqntradict ~e findings of the soils and geotechnical ·studies. Geotechnical, soils 
. . 

and vibration studies were prepared for the CEQA analysis of the proposed project. In 

addition, ;more detailed geotechnical analyses will be required for the issuance of building 

permits and the construction of the two single family homes, and the design and construction 

of the improvements to the "paper street" section of Folsom Street. 

Subsequent to the publication of the P.MND, a geotechnical investigation has been prepared for 

the proposed street and utility improvements. 8 The investigation included site recopnaissance, 

review of existing geoteclmical studies and one test boring to practical refusal .at a d~pth of 6-

1/2 feet below ground surface. The investigation found that the primary geoteclmical concerns 

were situating the roadway and utility improvements in competent earth materials and seismic 

shaking ~d related effects during earthquakes. The inv~stigation concluded that the project 

site "is suitable for support of the proposed improvements." The investigation recommended a 

conventional spread footing foundation for the improvements and adherence with existing 

building codes to rrrinimize the effects ~f earthquake shaking. · 

The MND (pages 94-100) analyzes potential geological and geotechnical impacts of the 

proposed project. For purposes of CEQA, the Department utilizes the Seismic Hazard Zones 

a H. Allen Gruen, Report Geotechnical Investigation, Planner Street and Utility Improven;ents at 3516 and 3526 Folsom Street 
San Francisco, California, Jilly 6, 2017. 

SAil FRANGISGO 10 
PLANNING DEPARTMENT 



Appeal of MND . 
September12,2017 

( 

CASE NO. 2013.1383ENV 
3516-2.6 Folsom Street 

Map :included :in the Colilmunity Safety Element of the General Plan, which is the official State 

of California Seismic Hazards Zone Map for San Francisco prepared under the Seismic Hazards 

Mapping Act of 1990,9 to determine geotechnical impacts. As shown below in Figure 1, neither 

the project site nor the "paper street'' section of Folsom Street are considered Landslide Hazard 

Zones. Areas not designated as Landslide Ha,zard Zones are· not subject to the Slope Protection 
Act.1° . 

Figure 1, Project Site, Right-of-Way and Landslide Hazard Areas 

Bernal l;feights Park 

While the appellants assert that there is "a question as to the validity'' of the Seismic Hazards 

Map because there was a'landslide in the vicinity of the project site, it should be noted that the 

presence of a. landslide. in the vicinity of the project site does not equate to the presence of a 

Landslide Hazard at the project site . . Tiris does not m~an that there will be no measures. taken . 

to avoid potential geotechnical impacts; only that the site is not located in a Landslide Hazard 

Area, which is a factor used in assessing whether there are certain geotechnical impacts i.Inder 

CEQA . The geotechnical report prepared for the proposed project indicates that the 

9 The Seismic Hazards Mapping Act was developed to protect the public from the effects of strong ground shaking, 
liquefaction, landslides, or other ground failure; and from other hazards caused by eartpquakes. This Act requires the 
State Geologist to delineate various seismic hazard zones and requires cities, counties, and other local penpitting agencies 
to regulate ·certain developmffi,t projects Within these zones. 

10 San Francisco Department of Building Inspection, Information Sheet Errata in 2016 SFBC and SFBC Structural Provisions, 
January 1, 2017. "Properties are subject to these requirements where any portion of the property lies within the areas of 
"Earthquake Induced Landslide" in the Seismic Hazard Zone Map, released by the California Department of 
Conservation, Divisions of Mines and Geology, dated November 17, 2000 or amendments there.to. · 
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geotechnical engineer did not find any evidence · of active slope instability at the project site. Jn 

addition, as stated in the MND (page 98), "[a]dherence to San Fr_ancisco Building Code 

requirements would ensure that the project applicant include analysis and avoidance of any 

potenti~ impads related to unstable soils as part of the design-level geotechnical inves.tigation 

prepared for the proposed project." 

The appellants do not provide any substantial evidence that the proposed project is in a 

Landslide Hazard Area or in an area subject to the Slope Protection Act or that a significant 

impact would oceur with respect to geology. Therefore the preparation of an EIR is neither 

warranted nor required under CEQA. 

The MND (p . .100-104) discusses stormwater and drainage impacts from .the proposed project. 

The analysis indicates that, while the project site is currently an unimproved hillside where 

stormwater flows are currently uncontrolled, tli.e proposed project would include drainage 

elements that would control stormw.ater runoff and direCt it . into the Gty's combined 

stormwater/sewer system. While the proposed project would increase impervious surfaces on 

the project site, the proposed proj~ct. would also improve drainage by installing drainage 

controls to direct hln-off into the combined sewer system. Public Works' Subdivision 

Regulations require proposed . streets to "remove sewage and storm wat1=r from each lot or 

parcel of land, and to remove storm water from all roads, streets, and sidewalks." 11 The 

proposed project would also be required to comply with SFPDC's Stormwater ·Management 

Requirements and Design Guidelines, which include meeting specific performance_ measures 

for impervious surfaces and stormwater run-off rate, the approval of a Preliminary Stormwater 

Control Plan before receiving a Site or Building Permit, and the approval of a Firial Stormwater 

Control Plan before receiving the Certificate of Final Completion.12 Therefore, the proposed 

project would not be expected t~ result in substantial erosion or. flooding associated· with 

changes in drainage patterns. 

Per CEQA Guidelines Section 15063(b), an EIR is prepared if there is substantial evidence that a 

project either individually or cumulatively may cause a significant effect on the environment. 

The anii.lysis in the lv1ND indicates that the proposed ·project would not cause a significant 

impact with respect to stormwater.- The appellants do .not provide SU.bstantial evidence that 

would indicate that the proposed project would have a significant stormwater or drainage 

impact. Therefore, preparation of an EIR is not required. 

11 Ibid. Page 68. 

u San Francisco Public Utilities Commission, How Do I Comply with the Stormwater Management Requirements, 
http:Usfwater.orgfmdex.aspx?page=1006. Accessed: May 25, 2017 · 
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CONCERN 4: The Appellant maintains that the project would result in potential hazards and 
nuisances related to project construction, including pedestrian access along Bernal Heights 
Boulevard, emergency access, traffic and parking. The Appellant also questions the opportunities 
for public input into, and monitoring of, the construction management plan. 

RESPONSE 4: The _MND analyzes the physical envir~nmental impacts of the proposed project, 
and includes a mitigation measure for vibration-related impacts. To address street and sidewalk
related issues during construction, the · project sponsor will be required to adhere to all 
regulations on building construction from the Department of Building Inspection, the San 
Francisco Municipal Transportation Agency, Public Works, and other agencies. The extent of 
public input into the Construction Plan is not a CEQA issue. 

'The MND is a documerit prep!lled pursuant to CEQA to analyze the physical environmental 

effects of a proposed project, disclose any significant environmental effects, and _identify 

'mitigation measures to reduce those effects to a less-than-sigiiilicant leveL The MND for the 

proposed project fouri.d a potential environmental impact related to Vibration, and provided a 

mitigation measure to reduce that impact. 

The MND does not regulate_ the construction of the proposed project. As indicated in the 

MND, construction of the proposed project must comply with the San Francisco Noise 

Ordinance, the Construction and Demolition Debris Recovery Ordinance, and the Constructi9n 

Site Runoff Ordinance, among other regulations. Construction work that requires the use 

and/or closure of city streets -and sidewalks is ·subject to the San Francisco M-llnicipal 

Transportation Agency's "Regulations for Working in San Francisco Streets," also known as the 

Blue Book, which "establishes rules and guidance so that work can be done both safely and 

with the least possible interference with. pedestrians, bicycle, transit and vehicular traffic."13 

·Construction work in San Francisco is routinely coordinated among a number of City agencies. 

The extent of public input and oversight of any construction management plan is outside the 

scope of CEQA. Any perceived lack of ·public participation in the construction management 

·plan process does not in itself constitute an environmental impact under CEQA, and the 

appellants have provided no evidence that a lack of public input would lead, directly or 

indirectly, to an adverse -environmental effect. Public participation in the construction 

management plan is a matter addressed by DBI, Public Works, the project sponsors and the 

parties concen:ied. Therefore, the preparation of an-EIR is neither warranted nor required 

under CEQA. 

13 SFMTA, Regulations for Working in San Francisco Streets, https:Uwww.sfmta.com/services/streets
sidewalks/construction-re~lations. Accessed: May 30, 2017. 
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CONCERN 5: The MND does not include analysis of the shadow impacts of the fence/railing on 
the community garden. 

The Appeal Letter states: 

"How does the addition otthe fence/railing on the roof deck affect the shadow on the 

Community Garden or other property?" - p. 12 

RESPONSE 5: The MND adequately assesses the shadow impacts of the proposed project on the 
· community garden and correctly concludes that the impact would be less than significant. The 

appellants have not provided substantial evidence that the railings would have significant shadow 
effects. 

The l\t1ND (on page 77) discusses shadow impacts of the proposed project. The l\t1ND states 
. . 

that the proposed project "would cast new shadow on the community garden," but that the 

new shadow is "not expected to substantially affect the use or enjoyment of the Bernal Heights 

Community Garden such that a significant enviro~ental effect would occur." The railing on 

for the roof. deck is indicated to be three-and~a-half feet tall and would be effectively 

traii.spareri.t for purposes . of shadow analysis. The appellants have not provided substantial 

evidence that this railing could substantially affect the use or· enjoyment of Bernal Heights· 

Community Garden beyond what is discussed in the Iv.IND. Therefore the preparation of an 

EIR is neither warranted nor required under CEQA. 

CONCERN 6: The MND does not analyze how garbage, compost and recycling would be handled.' 

The Appeal Letter states: 

''No plan has been put forth to accommodate garbage, compost, and recycling needs." - p. 

12 

RESPONSE 6: Recycling, garbage and compost would be handled in the same _manner as for 
neighboring residential properties. 

In Sart Francisco, residents, employees and waste management personnel routinely transport 

waste receptacles along public streets ~d sidewalks, and waste management vehicles are 

routinely stopped or parked 'in front of existing residences and buil~gs as part of regular 

service. The appellants have not provided substantial evidence of any particular significant 

adverse impacts that these same activities would have if performed at this particular location, 

nor· how the proposed project would create circumstances dissimilar to waste collection 

practices elsewhere in San Francisco. Therefore the preparation of an EIR is not warranted. 

SAN FRANOISCO '14 
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CONCERN 7: If the subdivision of the area around the pr9ject site were to happen today,. the 
subdivision would be subject to CEQA. The Bernal Heights Slope Guidelines have not been 
followed. 

The Appeal Letter states: 

"If the Folsom Street extension and the six remaining lots along the 'paper street' were 

subdivided today, they would automatically be subject to an environmental impact 

analysis." -p. 7 

"The Bernal Heights East Slope Guidelines were not followed for this project." ,.- p. 11 

RESPONSE 7: Neither concern is germane to the MND for the proposed project. The project site · 
consists of current lots of record. The Planning Department has determined that the proposed 
project is consistent with the Bernal Heights Slope Guidelines. 

While it is true that. subdivisions are subject to CEQA, the proposed project does not inclu~e a 

.subdivision. The proposed project includes the construction of two single-family hcimes, one 

on each of two legal lots of record, and the improvement of a public right-of-way. The PMND 
. ! . 

correctly analyzes the physical environmental effects of the proposed project, and not of the 

subdivision that occurred prior to 1935. · 

The Bernal Heights East Slope Guidelines establish design standards for development on the 

eastern slope of Bernal Heights, which includes the project site. As part of its building permit 

application review, the proposed project has been found by the Planning Department to be 

consistent with the Bernal Heights Slope Cuidelines. The appellants have not provided any 

evidence in support of the contention that the proposed project is inconsistent with the 

Guidelines or how any such inconsistency would constitute a significant environmental effect 

under CEQA. Therefore the preparation of an EIR is neither warranted nor require~ under 

CEQA. 

CONCERN 8: The proposed improvement to the paper street section of Folsom Street would 
result in a hazardously steep street. 

The Appeal Letter states: 

"The proposed s.teep .street presents a significant threat to residents and drivers. It will be 

among the steepest streets in SF ... The:proposed street plans contain dangerous break-over 

· angles and unclear plans for garage access to current residents." - p. 7 
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RESPONSE 8: The MND analyzed the proposed street improvement and found that it did not 
consti_tute a haiard. The proposed street improvements are subject to Public Works review and 
approval. 

The 1'v.1ND (p. 41-42) analyzes the proposed road and determines that it would not substantially 

increase hazards due. to particular design features. The proposed project would not result in 

roadway design changes that would include sharp curves or. other roadway design elements 

that would creat~ dangerous conditions, and the improved street section would not be a 

through street; that is, the improved section would not be used by the general public but would 

typically be limited to the residents of the proposed project. The improved section would not 

include any on-street parl<lng facilities. 

The 1'v.1ND analyzes the road, as P!Oposed, and does not make a determination as to whether 

PW would, or should, approve the road. Approval of the road is subject to PW' s review of the 

sponsor's Street Improvement Permit application, which will be reviewed after the proposed. 

project receives its entitlements. 

The appellants have not provided any evidence in support of the contention that the proposed 

street improvements would constitute a significant envirqnmental effect under CEQA. 

Therefore the preparation of an EIR is neither_ warranted nor required under CEQA. 

CONCERN 9: The additional traffic to and from two additional residences would increase traffic 
volumes significantly. 

The Appeal Letter states: 

" ... [T]he additional traffic to and from two additional residences potentially increases 

existing traffic volumes significantly." - p. 10 

RESPONSE 9: The Planning Commission has determined that automobile delay shall no longer 
be considered a significant impact under CEQA. The additional traffic volume would not result in 
a significant impact under CEQA. 

The 1\.1ND (p. 36-38) discusses recent changes to the Planning Department's analysis of 

transportation impacts; namely, that the Planning Commission has found that automobile 

delay, as described solely by level of service or similar measures of vehicular capacity or traffic 

congestion, shall no longer be considered a significant impact on the ~vironment pursuant to 

CEQA, because. it does not measure environmental impacts and therefore it does not protec;t 

environmental quality. The N.IND provides trip generation data for informational purposes 

only. That said, the appellants do not provide substantial evidence as to how the addition of 20 

person trips per day, which includes two PM peak hour trips, constitutes a significant 

environmental effect under CEQA. Therefore the preparation of an EIR is n~ther warranted 

nor required under CEQA. 
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CONCERN 1 O: The MND dismisses the significant impacts of the project on the public vista from 
. Bernal heights Park and Bernal Heights Boulevard. 

The Appeal Letter states: 

"The Planning Department uses IDaccurate and rnisleadillg data to dismiss the significant 

impacts on the public vista from Bernal Heights Park and Bernal Heights Blvd." - p. 10 

RESPONSE 10: Viewsfrom Bernal Heights Boulevard are not considered significant views under 
CEQA; views from Bernal Heights Park would not be impacted~ . 

The appellants 'assert that the prnposed project would block significant public vistas from 

Bernal HeightS Boul~vard that would. constitute a significant environmental :i,mpact. Neither 

Bernal Heights Boulevard nor any other nearby street is a designated state scenic highway. 

The project site is located downhill from Bernal Heights Park and ·Bernal Heights Boulevard .. 

The Urban Design Element of the General Plan includes three maps relevant to the proposed 

project: 1) Street Areas Important to Urban Design and Views, 2) Qualihj of Street. Views, and 3) Plan 

to Strengthen City Pattern through Visually Prominent Landscaping. Neither Be~al Heights 

Boulevard nor Folsom Street is IDeluded on the map Street Areas Important to Urban Design and 

Views. Bernal Heights Boulevard, Folsom Street and Chapman Street ID the area of the 

proposed project are designated as having Average views on the Quality of Street Views map. 

Bernal Hill is identified as an Important Vista PoIDt to be protected on the Plan to Strengthen 

City P.attern Through Visually Prominent Landscaping map. 

The proposed project (two buildings ·reaching a height of appr~xhnately 30 feet) would not 

obstruct views from Bernal Height? Park· The Bernal Heights East Slope Design Guidelmes 

IDelude roof tr.eatment guidelmes to minimize or avoid obsciuing views, and the north 

elevation of the proposed project would comply with the Bernal Heights East Slope Design 

Guidelmes. Furthermore, the proposed roofs of the two buildillgs would sit below the 

.elevation of Bernal Heights Boulevard. 14 Therefore, the two proposed buildillgs would not 

result in a substantial demonstrable adverse effect to any scenic views or resources. 

~e Appellants have not provided any evidence ID support of the contention that th~ proposed 

project would· constitute a significant view impact under CEQA. Therefore the preparation of 

an EIR. is neither warranted nor required under CEQA. 

.14 According to the project sponsor, the sidewall<; i;Ievation at Bernal Heights Boulevard is +325". The roof elevation of 
the proposed project is +324.5" and the proposed top of parapet is +328". 
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CONCLUSION 

CASE NO. 2013.1383ENV 
3516-26 Folsom Street 

Staff recommends that the Board of Supervisors adopt the motion to uphold the 1V1ND. No 

substantial evidence supporting a fair argument that a significant environmental effect may 

occur as a result of the project has been presented that would warrant preparation of an EIR. 
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Algonquin Gas Transmission, LLC ("Algonquin") has completed a comprehensive evaluation of: (1) the 
potential impacts on the West Roxbury Crushed Stone Quarry ("Quarry") associated with the proposed 
ATh1 Project West Roxbury Lateral and meter and regulating ("M&R") station; and (2) the potential 
impacts of Quarry operations on the construction and operation of the West Roxbury Lateral and M&R 
station. 

With regard to the potential impact on the Quarry's operations, Algonquin has discussed the anticipated 
schedule and logistics associated with constructing the West Roxbury Lateral and M&R station with the 
owners of the Quarry. No direct conflicts were identified that would inhibit the construction of the West 
Roxbury Lateral and M&R station or the continued day-to-day operation of the Quarry. Algonquin has 
committed to continue to consult with the Quarry owners to establish traffic management measures that 
will be implemented during construction. As was outlined in Resource Report 5 of Algonquin's formal 
certificate application filed with the FERC on February 28, 2014, a detfill.ed Traffic Management Plan is 
in development for the West Roxbury Lateral. Algonquin expects to file the Traffic Management Plan 
with the FERC on or before May 30, 2014. Once construction is complete, Algonquin does not anticipate 
any further impact on the Quarry from the operation and maintenance of th~ West Roxbury Lateral and 
M&R station. · · 

In order to evaluate the potential impacts to the proposed pipeline and M&R station from the blasting 
operations at the Quarry, Algonquin retained the services of a local third-party geotechnical firm, GZA 
GeoEnvironmental, Inc. ("GZA"). · Algonquin tasked GZA with analyzing the effects of current and 
potential future Quarry blasting operations. GZA's report is provided in Attac;hment A. A description of 
the current operation as well as the limits of future Quarry expansion is included in the GZA report. In 
order to ensure that the report reflected a conservative approach in estimating possible impacts on 
Algonquin's facilities, GZA assumed, hypothetically, that such future blasting within the Quarry would 
occur up to five feet from the Quarry property line along Grove Street, thereby minimizing the setback 
distance between Algonquin's facilities and the Quarry's blasting. The GZA report determined that the 
current or future blasting operations at the Quarry will not affect the safe operation and integrity of the 

. pipeline or M&R station. 

As described in detail in the report in Attachment A, studies have been performed and published 
discussing the resistance of buried pipelines to blast-induced vibrations. Calculations to evaluate the 
reserve strength within pipelines to resist the applied energy froin blasts allow designers to analyze the 
site-specific and project-specific tolerance of a pipeline to stresses caused by vibrations. Assuming that 
hypothetical aggressive set of circumstances where the Quarry might extend its operation to Within 5 feet 
of .Grove Street, the GZA report determined that the proposed West Roxbury Lateral pipeline will be 
subject to vibrations well within pipeline design, with a minimum factor of safety of 10 to 20 times for 
the proposed g~ pipeline. Thus, the GZA report concluded ·that ground vibrations from future blasting at 
the Quarry will not damage the proposed pipeline. 

The proposed West Roxbury Lateral pipeline will be installed by specialized pipeline construction 
contractors using proven industry practices. The pipeline will be buried to a depth from the top of the 
pipe of at least 3 to 5 feet below e:Pstlng ground surface and will consist of eXternally coated high. 
strength steel with welded connections. The pipe will be installed within an excavation and enveloped in 
an engineered backfill consisting of either compacted sand or flowable fill (a low density concrete sand 
mixture) extending a minimum of 8 inches below the pipe, a minimum of 6 inches on both sides of the 
pipe and a minimum of 6 inches over the pipeline. This engineered backfill is designed to support the pipe 
evenly while maintaining the integrity of the pipe's protective coating. The flowable fill layer will also 

. provide a warning barrier to protect the pipe from third-party contractors. · 
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The M&R station buildings will be engineered pre-fabricated pre-cast concrete structures designed for 
industrial use and will not contain large exterior glass windows, or :finishes susceptible to cracking. The 
in-line tool receivers/launchers and the heaters will be above-grade, steel construction, and are not 
considered especially sensitive to vibrations. The M&R station facilities are all bolted onto foUP.datiohs 
and well supported.· The GZA report concluded that the components of the M&R station, which will be 
located further away from the Quarry than the pipeline in Grove Street, are not considered to be any more 
sensitive to vibration disturbance or damage than the below-grade pipeline and that ground vibrations 
from future blasting at the Quarry will not be disruptive or damaging to the M&R station. 

After review, the GZA report states that based on the location of the proposed M&R station relative to the 
Quarry, the probability of a. projectile stemming from a blast operation at the Quarry (~ fly-rock) 
landing on the M&R station site is highly unlikely, potentially in the range of 10,000,000 to 1, with the 
probability of such a rock iJiflicting a direct strike on a segment of the limited amount of exposed pipe 
much lower still. Based on its analysis, the GZA report concludes that fly rock does not pose a concern 

. for interruption of serVice or the release of natural gas at the M&R station. . 

Algonquin would also note that blasting in proximity i:o a natural gas pipeline is not an unusual 
occurrence along its pipeline system. Algonquin utilizes industry-wide recognized prncedures for 
ensuring the safety and integrity of steel pipelines adjacent to blasting activity. The integrity of 
Algonquin's pipelines are therefore protected ·by well-established criteria on blasting vibrations, based 
upon extensive research by the Pipeline Research Committee International, blasting consultants, the 
United States Bureau of Mines, and-through Algonquin's own direct qbser\ratiori of existing blasting 
operations· near its existing in-service pipelines. Furthermore, Algonquin currently owns and operates a 
pipeline that runs through the active Riverdale Quarry near Pompton Lakes, New Jersey. In that Jocation, 

· Algonquin is notified prior to each blast and its facilities are then monitored during blasting operations to 
ensure that no harm is done to the safety and integrity of the pipeline. The same monitoring by 
Algonquin personnel will occur as. necessary during blasting operations conducted by the West Roxbury 
Crushed Stone Quarry. 
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:MDEMORANDUM 

TO: Michael Stellas, Spectra Energy Transmission, LLC 

FROM: Gary R. McAllister, P.E. 

DATE: March 28, 2014 

FILE NO.: 09.025818.00 

· RE: Geotechnical Review of Quany Blasting 
Proposed·West Roxbury Lateral M&R Station and Pipeline. 
Algonquin Incremen,tal Market (AIM) Project · 
Grove Street, West Roxbury, Massachusetts 

,-- · 

GZA GeoEnvironmental, Inc. (GZA) is pleased to submit this memorandum summarizing our 
review of the potential impacts of nearby blasting from fill active quarry on the operation of the 
proposed· West Roxbury Lateral metering and regulating (M&R) station and pipeline. This 
service was performed at the request of SpeQtra Energy Transmission, LLC on behalf of 
Algonquin Gas Transmission, LLC (Algonquin). References and sources used in preparation of 
this review are listed at the end of this memorandum. This memorandum was prepared with the 
assistance of Mr. James Cleveland, P.E., Mr. Bradford Roberts, P~E., and Mr. Alldrew Blaisdell, 
and is subject to the Limitations in Appendix A. · · 

To complete this scope of work, GZA completed the following steps: 

e Background inf01mation describing ·the Quai"ry and the proposed M&R station and 
pipeline project was cDmpiled. The results of the potentiai effects of the West Roxbury 
Crushed Stone Company (Quany) and its operations on the M&R station and pipeline are 
summarized herein. 

• Industry reference documents regarding quarry blasting and vibrations were researched. 
This is summfili.zed and presented in Appendix B. 

e Industry reference documents specific to protection of pipelines from blasting vibrations 
were researched. This is summarized and presented in Appendix C. 

• The Quarr)r, blast r~cords over the last four years we;e reviewed. This is summarized and 
presented in Appendix D. · . 

• The potential effects of blasting ground vibrations, if blasting is performed proxii:nate to 
the propose4 pipeline, were evaluated. This is summarized and presented in Appendix E. 

• The potential effect of airborne rock (a.k.a., ·fly rock), if created :from the bl~ting 
. operations, on the above-ground portion of the M&R station were evaluated. · This is 

summarized and presented in Appendix F. 

• Based on the research, evaluations and review performed above, conclusions regarding 
the potential impacts of nearby bla8ting from the active Quany on the operation of the 
proposed West Roxbury Lateral metering and regulating (M&R) station and pipeline 
were developed and summarized herein. 

Copyright © 2014 GZA GeoEnvironmental, Inc. 
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BACKGROUND 

Algonquin is proposing the construction and operation of a new natural gas pipeline and M&R 
station on Grove S~eet in West Roxbury, Massachusetts. A quarry that actively performs rock 
blasting is ~so located on Grove Street. The blasting operations occur at ·the Quarry located at 10 
Grove Street, West Roxbury, Massachusetts. The location of the Quarry and the proposed 
locations of the M&R station and pipeline are illustrated on Figure 1. 

QUARRY 

The approximate area of the Quarry, as measured along the crest (top) of the Quarry excavation, 
is approximately 33 acres. According to the Quany General Manager, the base of the Quany is 
currently approximately 420 feet below the elevation of the Quarl'y entrance on Grove Street. 
Based on MassGIS elevation data (referencing North American Ve1iical Datum 1988), the base of 
the Quarry ·excavation would therefore: be at approximately elevation -300 feet below mean sea 

. level. The topography surrounding the Quany to the east is approximately 40 feet higher thari the 
Quar1y· entrance, resulting in a Quarry side slope as high as 460 feet on its east side. Aerial 
photography indicates that the Quarry side slopes are configured of varying slope angles with . 
benches· (plateaus) to faciiitate working areas and to carry the vehicular access road to the base of 
the excavation. 

The geologic setting in the area of tl:ie Quarry and proposed M&R station and pipeline is 
characterized. by relatively shallow bedrock, which can be observed at the ground surface along 
the sides of Grove -Street. The bedrock lithology is mapped as Dedham Granite within the A val on · 
terrain, a series of related rock f9rmations (Mass GIS). Dedham Granit~ is a fine-grained to very 
coarse-grained, alkali-feldspar granite, granite, quartz-monzonite, and granodiorite which is pink, 
pink and light-green, and light gray in color (Kaye, 1980). 

Si.nee 2010, the Quarry blasting has been performed by A-1 Dtilling & Blasting Company (A:-1). 
According to A-1, blasting at the Quarry is performed under a permit issued by the City of Boston 
Fire Department, which specifies a limit on the allowable blast-induced vibratfon magnitude (e.g., 
amplitude or peak particle velocity, PPV) at any abutting property of 1.0 inch per second (ips) . 

• 
M&R STATION AND PIPELINE 

Based on GZA's review of Vie project plans, and Spectra's standard construction specifications, 
the proj~ct is planned tq consist of a 16-inch-diameter natural gas pipeline entering the south side 
of the M&R station, and a 24-inch-diameter natural gas pipeline exiting the north side of the 
M&R station. Both· sections of the pipe are planned to be constructed within Grove Street, at a 
depth of approximately 5 feet below .pavement grade. The pipeline will consist of high strength 
Grade X~52 steel with welded connections: The pipe will be installed within an excavation and be 
enveloped in an engineered backfill (~.g., compacted sand or cementitous fill (a.k.a., flowable 
fill)) extending a minimum of 8 inches below the pipe and minimum of 6 inches on both sides of 
the pipe. The engineered backfill is designed to support the pipe evenly, and protect the pipe's 
·corrosion-protection cqating. · 

The M&R station is planned to consist of two (2) internal inspection tool (pig) barrels (one 
launcher, one receiver), a metering bililding, two exterior gas heaters, a regulating building, and 
above-ground and underground gas pipelines. All "above-ground components will be enclosed in 
a security fence. The two buildings will be engineered, single-level structures with minimum 4-
inch thick reinforced concrete walls and 4- to 6-inch thick reinforced concrete roof. The exterior . 
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above-ground structures, pipes, and supports will be steel construction. The buildings, pig barrels 
and heaters will be supported on concrete foundations. 

The piping and associated facilities are . required to undergo quality control and testing during 
manufacturirig and constrnction. Algonquin'.s quality assurance I quality control includ~s having 
its inspectors at the manufacturing facilities and on-site during all welding, coating, and backfill 
operations. All welds for the pipeline are required to be tested (non-destructively) by a third
party radiographic inspection company. After construction is complete, and prior to being 
commissioned for service, the pipeline and its associated facilities are then hydrostatically tested 
to pressures at least 1.5 times the planned operating pressure for eight (8) hours. 

RELATIVE PROXIMITY OF EXISTING AND PROPOSED STRUCTURES TO QUARRY 

The proposed M&R station will be located ·on the opposite (west) side of . Grove Street 
approximately across from the main entrance to the Quarry, as shown on Figure1. The proposed 
M&R station property is approximately 2.5 acres in area, and situated at approximately elevation 
120 feet. The proposed pipelitie will be located beneath Grove Street, which ranges between 
approximately elevation 120 feet and 150 feet in the general area of the Quar1y. 

The future extent of1;he Quarry excavation is not known at this time. However, for the purpose of 
evaluating the potential effect on the proposed facilities, a scenario was developed and. evaluated, 
which conservatively assumes that future rock blasting could theoretically occur adjacent to 
Grove Street, at the nearest location oh the Quarry property to the proposed pipeline. 

Other existing features considered in this evaluation included the existing underground utilities 
located within the Grove Street right-of-way. As shown of Figure 2, multiple underground 
utilities are clirrently located within :the Grove Street right-of-way between the Quarry and the 
M&R Station. Two existing water lines and one existing gas line are located between the. 
proposed natural gas pipeline and the Quarry. The closest 'of these three existing utilities to the 
Quany is a 12-inch-diameter water line, which ranges.in distance between approximately 10 and 
20 feet from the Quarry property line. 

POTENTIAL EFFECTS OF QUARRY BLASTING ONTHE M&R STATION AND PIPELINE 

,- In general, the potentially negative effects ·of Quarry blasfuig to surrounding receptors (i.e., 
structures, humans, natural resources,' etc.) include ground vibrations, air vibrations, hydro
geologic disturbance, and projectiles (e.g., fly rock). Air vibrations (i.e., noise dr overpressure) at 
higher frequencies can be audibly disturbing to humans and animals, ·and at lower frequencies can 
cause rattling of walls and windows. · These conditions can be a nuisance to the building 
occupants; however, audible disturbance is not anticipated to pose an operational concern to the 
proposed M&R station or pipeline. Hydro-geologic disturbance (i.e.; changes in rock fracture and 
joint opening size and chemical/sediment content) can change water supply well yield and 
quality; however, the M&R station will ·not have an on-site water supply well. 

The various structural components of the proposed M&R Station will be constructed of 
reinforced concrete and steel. These components are not considered more sensitive to blast
related ground vibrations than the underground piping. The proposed pipeline is closer to the 
Quarry than the M&R Station. Therefore, the focus of this analysis is toward the potential for 
ground vibrations to impact the proposed underground natural gas pipeline. The underground 
natural gas pipeline wUl be constructed approximately 5 feet below grade, and as such the . 
discussion of fly rock is limited to the potential effects on the above-ground components of the 
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project. The subje"ct of ground vibrations is discussed and presented in Append.ices B through 
E. The subject of fly rock.is presented in Appendix F. 

CONCLUSIONS 
. . I 

·Based on our evaluations, which. are presented in Append.ices B through F, we have c.oncluded 
the following: 

o The_ vibration peak particle velocity (PPV) limit promulgated by the City of Boston under 
the current blasting permit at the Quarry is 1.0 ips, and is considered conservati_ve in the 
protection of residential buildings. 

0 Underground pipelines are significantly more tolerable to vibrations than residential 
buildings, and at a m.infrnum, the proposed gas pipeline can tolerate a vibration PPV of 
12 ips. 

() Vibrations recorded during the last four years of Quarry blasting were observed to 
correlate well with calculated vibration levels . . 

() From the blast data, we have derived site-specific scaling relations with statistical basis to 
obtain_ the relationship. between PPV and blast energy. · 

0 Quarry blasting is required by regulation to consider the protection of residences, as well 
as all utilities. Several utilities currently exist beneath Grove Street including a water" line, 
which is located closer to the Quarry property than the proposed gas pipeline. 

() The existing water line is closer in proximity to the Quarry than the proposed natural gas 
pipeline, and represents the nearest receptor to the blast for :vibrations". A theoretical 
scenario of blasting within 5 feet of the Grove Street right-of-way would result in PPV 
levels 33% to 67% higher at the existing water line than at the proposed gas pipeline. 

() Under this theoretical scenario and assuming a conservative set of circumstances, the 
vibrations at the proposed natural gas pipeline would be 1.2 ips. The resulting PPV of 1.2 

· ips is equal to 1/10th of the proposed gas pipeline's tolerable PPV of 12 ips, resulti.llg in a 
factor of safety of 10. ·Other potential scenarios were considered, and would result in 
factors of safety of greater than 10. Ground vibration5 from future blasting at the Quarry 
are therefore not anticipated to be disruptive or damaging to the proposed pipeline and 
M&R station. 

() Fly rock was reported to have landed on property located on Centre Lane to the north of . 
the Quarry in 2009; Due to the location of the proposed M&R station relative to the 
Quarry, and changes to the blasting operations as a result of the 2009 incident, fly-rock is 
not anticipated to land on the M&R station parcel. However, an analysis was made to 
evaluate the potential effects of a ~imilar rock fragment striking the proposed above
gr.ound p.ortions of the M&R Station. Based on this· analysis, a fly rock scenario similar to 
that reported in 2009 would potentially result in minor chipping of the concrete building 

. exterior and minor denting of the exposed pipe resulting in some repair. However the fly 
rock does not pose a concern for interruption to service or release of natural gas. 

() Based on our evaluation, the nearby Quarry blasting is not anticipated to have a 
significant .negative impact on the operation of the proposed West Roxbury Lateral 
me~eiing and regulating (M&R) station and pipeline. · 

\\gzaportl \jobs\09 jobs\0025800s\09 .0025818.00 - spectra w rox Jat\report\25818 memo aim w roxbury lateral geotechnical 03-28-
2014.docx · 
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APPENDIX A-LIMITATIONS 

Use of Report 
1. GZA GeoEnvironmental, Inc. (GZA) prepared this repo1i on behalf of, and for the exclusive use 

of our Client for the stated purpose(s) and Jocation(s) identified in the Proposal for Services 
· and/or Report. Use of thfs report, in whole or in part, at other locations, or for other purposes, 
niay lead to inappropriate · conclusions; and we do not accept any responsibility for the 
consequences of such use(s). Further, reliance by any party not expressly identified in the 
agreement, for any use, without our prior written permission, shall be at that party's sole risk, and 
without any liability to GZA. · 

Sta11dard of Care 
2. GZA 's findings and conclusions are based OJ.1 the work conducted as part of the Scope of Services 

set forth in GZA 's Proposal for Services and/or Report, and reflect our professional judgment. 
These findings and conclusions must be considered not as scientific or engineering certainties, but 

· rather as our professio11al a.pinions concerning ti1e limited data gathered during the ·course of our 
work. If conditions oth·er than those described in this report are found at the subject location(s), or 
the design has been altered in any way, GZA shall be so notifie-d and afforded .the opportunity to 
revise the report, as appropriate, to reflect the unanticipated changed conditions . 

3. GZA' s services were performed using the degree of· skill and care ordinarily exercised· by 
qualified professionals .performing· the same type of seniices, at the same time, under similar 
conditions, at the same or a similar property. No warrant)r, expressed or implied, .is made. 

Substirface Conditions 
4. The generalized soil profile(s) provided iii our Report are based on widely-spaced subsl1rface 

explorations and are intended only to conv·ey trends in subsurface conditi.ons. The boundaries 
between strata are approximate and idealized, and ·we1:e based on our assessment of subsurface 
conditions. The composition of strata, and .the tra11sitions between strata, may be more variable 
and more complex than indicated. For more specific iiiformation on soil conditions at a specific 
location refer to the exploration I~gs. 

5. In preparing this report,' GZA relied on certain infommtion provided by the Client, state and local 
officials, and other parties referenced therein which were made. available to GZA at the time of 
our evaluation. GZA did not attempt to independently verify the accuracy or cotilpleteness of al1 
information reviewed .or received during the course of this evaluation. · 

6. Water level readings have been made in test holes (as described in the Report) at the spe~ified 
times and under the stated conditions. These data have been reviewed !\nd interpretations have 
been made 111 this Report. Fluctuations in the level of the groundwater howeve~ occur due to 
temporal or .spatial variations in areal recharge rates, soil heterogeneities, the presence of 
subsurface utilities, and/or natural or artificially induced perturbations. The water table 
encountered in the cpurse of the work may differ from that indicated in tlie Report. 

. . 
7. GZA's services did not include an assessment of the presence of oil or hazardous materials at the 

property. Consequently, we did not consider the potential irnpacts (if any) that contaminants in 
soil or groundwater may have on constrnction activities, or the use ofstrucnrres on the property. 

8. Recommendations for foundation d1'ainage, waterproofing, and moisture control address the 
conventional geoteclmica! engineering aspects of seepage control. These i·ecommendations may · 
not preclud7 an environ1nent that !\Ilows the.infestation of mold or other.biological poliutants. 
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Compliance with Codes arid Regulations . 
9. We used reasonable care in identifying and interpreting applicable codes and regulations. These 

codes and regulations are subject to various; and possibly contradictory, interpretations. 
Compliance with codes and regulations by other parties is beyond our control. 

Cost Estimates 
10. Unless otherwise stated, our cost estimates are only for comparative and general planning 

purposes. These estima.tes may involve approximate quantity evaluations. Note that these 
quantity estimates are riot intended to be sufficiently accurate to develop construction bids; or to 
predict the actual cost of \Vork addressed in this Report. Further, since we have no control over 
either when the work Will take place or tl1e labor and material costs required to plan and execute 
the anticipated work, our cost estimates were made by ~elying on our experience, the experience 
of ot4ers, a~d other sources of readily available illfoDIJ,ation. Actual costs may vary over time 
and could be significai;itly more, or less, than stated in the Report. 

Additional Services 
11. GZA recommends that we be retained to provide services during any future: site observations, 

design, implementation activities, construction and/or property development/redevelopment. 
This will allow us the opportunity to: i) observe conditions and complia11ce with our design 
concepts and opinions; ii) allo~y for changes ·in the . event that conditions are other than 
anticipated; iii) provide modifications to our design; and h') assess the consequences of changes 
in technologies and/or regulations. · 

/ 
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APPENDIX B - QUARRY BLASTING AND VIBRATI ONS 

DISCUSSION - BLAST-INDUCED VIBRATIONS 

Page 7 

Ground vibrations and the effects on structures are well studied and documented based on 
extensive research of nuclear explosions and seismic events. These studies have identified the 
major types of ground vibrations, and their respective propagation and attenuation rates through 
and along the surfaces of soil and rock, and the effects of these vibrations at varioµs magnitudes 
and frequencies on structures over long distances from .the energy source. Rock blasting is 
typically comprised of a series of blasts separated by delays to split and pulverize the rock in a 
controlled manner. The resulting vibration from rock blasting and the distances the vibrations 
travel are .a function of the individual blast energies per delay rather than the total .blast energy. 
The resulting shear and compressive body waves and Raleigh surface waves created by quarry 
blasting travel sh01ter distances, and are not as easily distinguished and evaluated to the same 
degree as nuclear or seismic events. However, extensive observational data has been compiled, 
which· provides .guidance in predicting rock-blasting-induced vibrations as. a function of explosive 
charge and distance from the blast (Dowding, 1996). · 

The resulting vibration intensity at ·any distance from a blast is generally a function of the blast 
energy per delay, radial distance from the blast, and site-specific subsurface conditions in the 
area These variables affect how vibrations transmit, attenuate, and reflect to various degrees 
before reaching the location of concern. Rock-blasting-induced vibrations are therefore 
practically and commonly . measured and evaluated · simply on the basis of vibration magnitude 
(e.g., amplitude or peak particle velocity or PPV) measured in inches per _ second (ips ), and 
dominant frequency measured jn cycles per second (Heitz, Hz.). The monitoring equipment 
commonly used to measure the vibrations is a seismogr!iph. For rock blasting, the seismograph 
instrument is typically capable and set up to be triggered by the vibrations, to record the vibration 
time history, and to report the "peak component" PPV and associated dominant frequency in the 
three principal directions (X, Y, and Z, or longitudinal, transverse, and vertical components). 

The empirical rela:tionships of observed building dam.age were established on the "peak 
component'' PPV (Dowding~ · 1996) and therefore the "peak component'' PPV reported in the 
seismograph reports are referenced herein when describing PPV. The peak '~e vector sum" of 

· the three component PPV levels ·can also be used to quantify vibration intensity; however, 
deriving the "true vector sum" can be a time-intensive and iterative exercise. The "maximum 
vector sum" is sometimes used for quantifyb.ig vibrations for regulatory plirposes. The · 
"maximum .vector sum" combines the peak component PPVs for ease of use; however neglects 
that the peak component PPVs typically occur at different times on the vibration time history, and 
are therefore inaccurate and not recommended for use in evaluating vibrations. 

Blast-induced PPV is typically controlled by designing the blast based on scaling relations 
relative to the nearest s~nsitive receptor(s); (i.e., typically buildings and/or utilities), and/or 
monitoring the vibrations during the blast at the receptor location(s). Scaling relations take "into 
account the charge per. delay and distance from the blast and degree of confiden,ce in estimating 
the maximum PPV. In addition to the charge per delay and distance from tlie blast, vibration 
PPV induced by rock blasting can also be a function of a number of other components of the blast 
design (i.e., total charge, blast pattern, stemming depth, hole spacing, etc.), overburden, bedrock 
geology, and topography, all o(which are unique to each blast. Accordingly, the site-specific 
scaling relationship can be evaluated using blast vibration data specific to each site, and the site
specific relationship is well-suited to predict PPV from future blasts at the same general location. · 
This evaluation was performed as part of this study ;md. the findings are presented in Appendix 
D. . 
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Publications and industry. guidelines present scaling _!'elations, which in conjunction with the 
blaster's experience, provide a predictiv:e methodology for determining the maximum charge per 
delay based upon the allowable PPV and distance to the sensitive receptor at each blast location 
(Hopler, 1998). The published scaling relations are ·bast;d upon statistical analysis of thousands 
ofrecorded quar1y blast vibrations .' The scaling relation talces the form: 

PPV =A (RJ-../Wl 
Where: · 

PPV = Allowable peak particle velocity atthe sensitive receptor (inches per second) 
A= Variable based upon scaling relation referenced. · 
R = Radial distance between blast and sensitive receptor (feet) 
W = Charge weight per delay (pounds) 
B =Variable based upon scaling relation referenced. 

The term (RJ-../W) is known as the "scaled distance". 

The variable A is a function of the site specific conditions, as well as the desired degree of 
confidence tha:t the resulting PPV is equal to or below the calculated PPV. The upper bound value 

. of "A" based on the last year of blast reports, is presented in Appendix D. The variable B is taken 
as -1.6 based on a majority of publications on the subject (Siskind, et al., 1980; Kanya, 1991). 

DISCUSSION - IMPLICATIONS OF GROUND VIBRATIONS 

The level ofvibratiqn a receptor (e.g., building, structure, utility, etc.) can tolerate is a function of 
the PPV, :frequency, and d,uration of the vibrations, along with the definition of "tolerable" for 
that receptor. The total duration of rock-blast-induced v_ibrations is typically not longe.r than one 
second, and the maXimum peak J:>PV is often not repeated, such that duration is typically not 
considered in rock-blast-induced vibrations. 

The U.S. Bureau of Mines (USBOM 8507) proposed vibration PPV levels relative to the 
protection of residential dwellings from coal mine blasting as a function of vibration :frequency 
(Siskind, et at 1980). The term "protection" refers to controlling the racking or shifting of a 
timber-framed residential building, based on . observed cracking of concrete and interior . arid 
exterior finishes. The USBOM 8507 criteria do not address other types of buildings or above- and 
befow-ground infrastructure. However, USBOM 8507 is widely accepted by practitioners a'.nd

0 

regulatory authorities as guidance for evaluating the magnitude of blast-induced vibrations for 
bull.dings in general (527 CMR 13) . 

. "Allowable limits of airblast and ground vibrations [USBOM 8507] are .based, 
with (l conservative factor of ~afety, upon extensive government, university, and 
engineering research which has established the amount and c_hqracter of vibratio"n 
so as to prevent dan:zage and to insure the scifety of the public and protection of 
property adjacent to the blast area. "(527 c:rvm.. i3.09(a)) 

The Office of Surface Mining (OSM) limit for residences ne¥ long-term, large-scale surface 
mine operations at distances of 300 to 5,000 feet (Hopler, 1998) is 1.0 ips, for any frequency. 
According to A-1 Drilling and Blasting, the Quarry's blasting operations are permitte·d by the 
City of Boston, with a PPV limit of 1.0 ips for any :frequency similar to the OSM limit. This PPV 
limit of 1.0 ips is more restrictive than the USBOM 8507 limits within the majority ran,ge of 
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. . 

blast-induced :frequencies. The USBOM 8507 (527 CMR 13) limits and the OSM (Quarry permit) 
limits are illustrated on Figure Dl. · · 

Table Bl provides a compilation of vibration limits obtained from a variety of references to help 
illustrate the range of tolerances to vibrations by structures, materials, arid humans (Bender, 
2007). 
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Table Bl 
In order to provide s,ome idea of what various PPV intensities represent, their effect on various 
structures and materials .is contained in the following listing. These have been documented by 
resE!archers and organizations as referenced. Because of the many variables that could be 
encountered in the field, this listing should not be used to establish limits or be considered as the 
absolute point where the effect will always occur. To do so would also require consideration of 
frequ.encies. PPV units are inches per second. · 

Page 10 

PPV Ai>olicatic>n .Effect Reference 
600 Explosive inside conci'ete Mass blowout of concrete i 
375 Exolosive Inside concrete Radial cracks develop in concret-e i 
200 Exolosive inside concrete Spalling -of loose/w.eCJthered concrete skin j 

> lOO Rock Coinolete. breakuo of rock masses a 
100 Explosive inside concrete · $Palling of fresh grout j 

100. Exolosive near concrete Nodamacie I 
50-150 Explosive near buried pipe No dam1me n 
25-100 Ref ck iensile a_nd soine l'<Jdial crackina a 

. 40 Mechanic<1J a.auioment stiat't$ rnf!!.alianed d 
25 Exolosive near buriecl pipe No damt:ige 0 

.25 Rotk Damaae c;;;m occur in rock masses c 
10 - 25 Rock Minor tensile slabbin!il if) 

i4 Rt%k RQc:;k fraqurinq b. 
15 cased drill holes Horizontal offset d 

> 12 RO(:k Roel<falis in underc:irotJndtunnels b 
12 Rode Rockfalls in J.mlined tunnels a 

<to Rock No fracturinQ of Intact rock .a 
9.1 Residenticil structure Serious crackina b 
8.0 Concrete blocks Cracking in blocks d 
a.o Pl!i!ster Maior crackino h 
7.6 Plaster 50% orobabilitv of maibr damaoe a 

7.0 - 8.0 cased water wells No adverse ·effect on well m 
> 7.0 Residential structure Maier damaoe possible . e 

4.o·- 1.0 Residential structure Minor damage possible e . 
6.3 Residential structure Plaster and masonry walls crack . b 

5.44 Water wells No chanae in well Performance k 
S.4 Plaster 50% orobabilitv of minor damaae a 
4;5 Plaster Minor trackina h 
4.3 Residential structure Fine cracks in plaster b 

> 4.0 Residential structure Probable carnage f 
2.0-4.0 Residential structure· Plaster crackina (cosmetic) e 
2.s -3.3 Plaster Threshold of damaae <from close-in. blasts) 0 

3.0 Pli;tster Threshoid of cosmetic.cracking h 
1.2 - 3.0 Residential structure Eauals stress from di'lllV environmental changes I 

2.8 Residential structure No damage b 
2.0 Residential structure Plaster can start to crack. "d 
2.0. Plaster · . Safe level ·of Vibration g 

< 2.0 Residential Structure No damage e 
< 2.0 Residential structure No damacie f 
U.9 Re5idential ·structure Equivalent to nail driving i 
0.5 Mercurv switch Trips switch d 
0.5 Residential structure Equivalent to door slCJm i 

0.1- 0.5 · Residential"str..Ucture Eauates to normal dailv farnilv actJvitv i 
0.3 Residential strucwr~ Equivalent to jumping on the floor i 

n:o3 Residential structure Eauivalent to walking on the floor i 
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Table Bl (cont.) . 

List of References Used: 

a) Bauer, A., & Calder, P.N. (!978), Open Pit and Blast Seminar, Kingston, Ontario, Canada. 

b) Langefors, Ulf, Kihlstrom, B., & Westerberg, H. (1948), Ground VibratiOns in Blasting. 

c) Oriard, LL, (1970), Dynamic Effect on Rock Masses From Blasting Operations, Slope Stability 
Seminar, Univ. of Nevada. · 

d) Bauer, A., & Calder, P.N., (1977), Pit Slope Manual, Canmet Report 77-14. 

e) Nicholls, H.R., Johnson, C.F., & Duvall, W.I., (1971), Blasting Vibrations and Their Effects on 
Structures, Bureau of Mines Bulletin 656. 

f) Edwards, A.T., & Northwood, T.D., (1960), Experimental Studies of the Effects of Blasting on 
Structures . . The Engineer, September 1960. 

g) Blasters' Handbook, (1977), E. I . du Pont de Nemours & Co. 
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h) Northwood, T.D., Crawford, R., & Edwards, A.T., (1963), Blasting Vibrations and Building Damage. 
The Engineer, May 1963. 

i) Stagg, M.S., Siskind, D.E., Stevens, M.G., & Dowding, C.H., (1980), Effects of Repeated Blasting on 
a Wood Frame House. Bureau of Mines RI 8896. 

j) Tart,· R.G., Oriard, LL, & Plump, J.H., (1980), Blast Damage Criteria for Massive Concrete 
Structure. ASCE National Meeting, Specialty Session on Minimizing Detrimental Construction 
Vibrations, Portland, OR, April 1980. 

k) Robertson, D.A., Gould, J.A., Straw, J.A., & Dayton, M.A., (1980), Survey of Blasting Effects on 
Ground Water Supplies in Appalachia: Volumes I and II. Bureau of Mines open field report 8(1)-82. 

I) Oriard,.L.L., & Coulson, J.H., {1980), TVA Blast Vibration Criteria for Mass Concrete. ASCE. 

m) Rose, R., Bowles, B. & Bender, W., (1991), Results of Blasting in Close Proximity to Water Wells at 
the Sleeper Mine. Proceedings of the Seventeenth Conference on Explosives and Blasting Technique. 
International Society of Explosives Engineers. · 

n) Oriard, LL, (1994), Vibration and Ground Rupture Criteria for Buried Pipelines. Proceedings of the 
Twentieth Annual Conference on Explosives and Blasting Technique. International Society of 
Explosives Engineers. · · · 

o) Siskind, D.E. & Stagg, M.S., (1993), Response of Pressurized Pipelines to Production-Size Mine 
Blasting. Proceedings 0f the Ninth Annual Symposium on Explosives and Blasting Research. 
International Society of Explosives Engineers. · 
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APPENDIX C- VIBRATIONS AND PIPELINES 

The various structural components of the proposed M&R Station will be constrncted of 
reinforced concrete and steel, and not considered more sensitive to blast-related ground vibrations 
than the underground pipip.g. The proposed pipeline is approximately 100 feet closer to . the 
Quarry than the · M&R Station. Therefore, the focus of this analysis is toward the potential for 
ground vibrations to impact the proposed underground natural gas pipeline. 

PROPOSED PIPELlNE 

The proposed pipeline will be installed according to Spectra standard details . . We understand this 
includes a minimum of 6 inches of bedding material laterally betwe.en the piping and trench 
sidewalls and a minimum of 8 inches of bedding material between the piping and base of the 
trench. Bedding material beneath and around the pipe will consist of either sand or controlled 
density fill. 

EXISTING UTILITIES 

The propGsed gas pipeline will be installed along Grove Street. Within the length of Grove Street 
that abuts the Quarry, the proposed gas pipeline will be located approximately 30 feet from the 
Quarry property line. There are multiple existing utilities beneath Grove Street, including a water 
main lirie and a sanitary sewer line, both of which are closer to the Quarry property line than the 
proposed gas pipeline in this area. The existing water line is closest ·to the Quarry, ranging 
betw_een 5 and 20 feet .away from the Quany property line. The age, condition, depth, and 
material of the existing utilities are not known. 

PEAK PARTICLE VELOCITY AND VIBRATION IN PIPELINES 

Hist01ically, pre-blast prediction and subsequent measurement of PPV has been the primary tool 
to predict and measure vibrations from a blast. The PPV ·can be easily measured by portable 
seismographs. Several references have been reviewed that correlate PPV to buried pipelines. 
The available references and corresponding PPV values are presented in the table below. 

PPV (ips) 

50-150 

25 

>12-15 

12 

10 

5-10 

Table Cl 
Pipeline PPY Limits 

Application I E~ect 

Explosive near a buried pipe with no damage 

Explosive near a buried pipe with no damage 

Predicted PPV of an e'xplosive near buried pipe that resulted 
in no damage 
Vibration limit of pipeline trench parallel to existing high-
pressure gas lines 
Blasting 50' from buried pipe with no loss of pipe integrity 

Any steel buried pipe under any conditions or use the 
calculations for allowable PPV based on the allowable stress 
of pipe 

Reference 

Sisldnd, D.E. & Stagg, 1993 
(Compiled in Bender, 2007) 
Oriard, 1980 
(Compiled in Bender, 2007) 

Bender, 1981 

!SEE Handbook 

US Bureau ofMines (Sisldnd, 1994) 

Pipeline Engineering Journal, 2009 
pg. 260-262 
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PIPE STRESSES AND VIBRATIONS 

Studies have been performed and published describing the resistance of buried pipelines to blast
induced vibrations. These studies provide correlations between scaled distance with pipe bending 

·and hoop stresses. The studies have concluded that pipe stresses are more accurately predicted 
based upon scaled distance than indirectly through PPV (Esparza, 1991 ). A scaled distance of 10, 
which corresponds to a ·ppy of 12.5 to 15 ips; has been considered conservative for buried 
pipelines. · 

Calculations to evaluate the. reserve strength within pipelines to resist the applied energy from 
blasts allow designers to analyze site-specific and project-specific tolerance of a pipeline to 
stresses caused by vibrations. The project-specific variables include. pipe properties (diameter, 
wall thickness, and yield strength), operating pressure, blasting energy, and the 'blast distance 

· from the pipe. Based on the equation proposed by Esparza, 1981, the reserve strength within the 
16-inch-diameter tr.ansmission gas pipeline operating at full pressure is 35,000 psi. This amount 
of reserve strength within the pipe. can.resist the stresses induced by ground vibrations in excess 
.of 100 ips. 

· Based on the above ~eferences, and understanding the details of the pipe construction, installation, 
and operating pressure, we consider 12 ips to be a conservative PPV limit for the protection of the 
proposed West Roxbury Lateral pipeline. 
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APPENDIX D - REVIEW OF QUARRY BLAST REPORTS 

AB part of this study, .GZA evaluated the historical documented blast designs and levels of blast
indl}ced vibrations at the Quarry. GZA obtained 139 blast reports from the Quarry spanning 
March 10, 2010 tlu:ough December 12, 2013. The blast reports describe the blast design details 
and· vibrations recorded at neai·by residential ·areas. Due to the ai;nount of blast data, GZA 
reviewed of the 139 blast vibration results and more closely evaluated the most recent 12 months 
of blast reports, comprising 26 blasts. 

LASTFOURYEARSOFBLASTDATA 

GZA reviewed the maximum vibration monitoring results of the 139 blasts performed between 
2010 and 2013. GZA compared the maximum recorded PPV for each blast to the Quai:ry,.s 
permitted allowable peak particle velocity (PPV) limit of 1.0 ips and the U.S. Bureau of Mines 
suggested vibration limits for buildings (USBOM 8507). The reported PPV levels represent the 
maximum recorded PPV and associated :frequency per· blast. A-1 monitored the blast vibrations 
using a seismograph that recorded the vibration . time history,. peal{ component PPV, and 
assoCiated frequency for each of the X, Y, and Z directions. These 139 peak component PPVs are 
shown below. 
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The maximum PPV of each of the 139 blasts spanning 2010 to 2013 fell within the permitted 
.PPV limit of 1.0 ips. All but one of the 139 recorded peak PPVs were also within the USBOM 
8507 criteria. The blast in question, Blast# 08-1, occurred June 26, 2013 and is among the blasts 
more closely reviewed in the followed paragraphs. This review suggests that the Quarry blasting 
vibrations pave been effectively maint.a:ined within the permitted and limit over the last. four 
years. 
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LAST 12 MONTHS OF BLAST DATA 

GZA evaluated the most recent 12 months of A-1 's reports of the Quarry blasting and made the 
following observations: · 

0 Blast 08-1 resulted in a recorded vibration of 0.86 ips at 16 Hz. This recorded vibration was 
·within the permitte.d limit of 1.0 ips. Blast 08-1 was the only blast with a recorded maximum 
vibration level that exceeded the USBOM 8507 criteria of0.84 ips for that frequency. 

0 A-1 calculated the scaled distance and maximum energy per delay for each blast based on the 
nearest residence to the blast. The scaled distances of the 26 blasts ranged between 32 and 70, 
averaging 49. It is our opinion that the scaling relations method in conjunction with vibration 
monitoring remains the generally accepted industry standard for predicting and controlling 
the magnitude of rock-blasting-induced vibrations. 

,. A site-specific scaled distance plot is presented below for all of the recorded PPV data in the 
last year. The red line represents the upp~r bound limit of PPV based on the measured data. 
The correlated A-value upper bound limit for the last 12 months of blast vibration results is 
500. 

ct Review of the last 12 months of blast energies and respective measured PPVs and distances 
illustrate that the Quarry geology propagates and attenuates blast-induced vibrations 
consistent with the published "scaled distance" equations at other quarry operations. 
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Figure D2 
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APPENDIX E - BLASTING PROXIMATE TO THE PROPOSED PIPELINE 

The pmtion of the proposed pipeline route closest to the Quarry is along a section of Grove Street 
shown on Figure 2. That portion of the Quar1y is currently used as a haul road and stockpile area. 
For the purposes of this evaluation, we have considered a scenario that the Quarry will inove the 
stockpile and haul road and blast along the prope1ty line abutting Grove Street. Under such a 
scenario, we . further assumed that the blasting would take place as close as 5 feet .from the 
property line in this area. This 5-foot setback is conservative in that it only leaves room to walk 
around the Quar1y, and does not factor any regulatmy setback requirements that may be imposed 
by the City of Boston, the Mine Safety and Health Administration; Occupational Safety and 
Health Administration, or other operational considerations by the Qu~ry operator (i.e., to 
maintain vehicular access to the rear of the Quarry property, etc.). any of which would likely 
require more than.a 5-foot setback. 

Assuming blasting .did take place near Grove Street, the nearest sensitive receptor would be the 
existing water lin~. Massachusetts State Regulation 527 CMR 13.09(0) requires that .prior to 
blasting in the vicinity of utility lines or rights-of-way, the blaster shall notify the appropriate 
utilities in advance of blasting, and obtain a Dig-Safe number. In doing so ·the blaster would find 
the water line markings in the road and be required under 527 C:MR 13.09(k) to conduct a blast 
analysis. The blast analysis shall include all of. the overall factors . affecting the blasting 

· operations, considering adjacent area structure(s), building(s), utilities, including gas and water 
supply lli;ies within 250 feet of the center of the blast site and other underground objects that 
might be damaged by the effects of a bla8t. 

Per 527 CMR 13, the blaster is required to maintain blast vibrations below the USBOM 8507 or 
1.0 ips liniits. This scenario assumes that the blaster based his blast desigu around a maximum 
allowable PPV of2.0 ips (USBOM 8507 limits, above 40 Hz) at the water line: 

Location along Grove Street where the proposed gas pipeline would be closest to the 
Quarry (pipeline station 218+50). 

Blast is designed using the scaled distance approach based on the nearest stru~ture I 
utility (e.g., the existing water line) 

Distance :froni blast to water line:.25 feet 
• Maximum allowable PPV.at water lrne:.2.0 ips (assume using highest PPV limit 

on the USBOM 8507 CUJV<l!, rather than the currently permitted PPV limit of 1.0 
ips) 

• Scaled distance for blast design: 31 
s Maximlim charge I defay: 0.66 Lb. 

Resulting PPV at water line: 2.0 ips 

Distance blast to the proposed gas pipeline: 35 feet 
Resulting upper bound PPV at the proposed gas pipeline: 1.2 ips 

Conservative upper bound PPV f9r the proposed West Roxbury gas pipeline = 12 ips 
(Refer to Appendix C). · 
Minimum Factor of Safety for the proposed Gas Pipeline (12 I 1.2) = 10. 
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If the water line is subject to the City of Boston permitted PPV limit of 1.0 ips, the resulting 
upper bound PPV at the proposed gas pipeline would be 0.6 ips, resulting in .a minimum factor of . 
safety of 20 for the proposed gas pipeline . 

. This scenario concludes that if future blasting occurs adjacent to Grove Street, the proposed gas 
pipeline will be subject to only nominal vibrations, with a conservative factor of safety of at least 
10. 

The water line is located approximately 20 feet from the Quarry property line along th,e stretch of 
Grove Street in the above scenario. The existing water line is closer to the Quarry property line 
and the proposed gas pipeline is further. away from the property line at other locations along this 
stretch of Grove Street. Other theoretical blast scenarios at other locations near Grove Street 
would therefore conclude with lower ground vibrations being expei-ienced at the proposed gas· 
pipeline. · 

·. 
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APPENDIX F - POTENTIAL EFFECTS OF FLY ROCK TO THE PROPOSED M&R 
. STATION 

The underground natural gas pipeline will be colJ.Structed approximately 5 feet below grade, and 
as such t4e discussion of fly rock is limited to the potential effects on the above-ground 
components of the project. 

Blasting is fundamentally intended to split, pulverize and mobilize the rock mass _in a controlled 
fashion. When performed properly, the resulting rock partides move horizontally, away from the 
rock face resulting in a stockpile at the base Of the rock face. There. is no benefit to the Quarry in · 
spreading the blast rock over a large area, as this will result in a loss of rock and require greater 
effort collecting the blast rock for processing. 

All of the rock faces of the Quarry point inward to the Quarry property. In the event that blast 
rock particles are projected beyond the intended collection area at the base of the rock face, the 
blast rock will still be contained -within the Quarry. There. are rare circumstances where blast rock 
will be projected in a steep angle. This is often caused by inadequate blast design and improper 
stemming. In such an instance, the. resulting blast rock will still be primarily directed within the 
Quarry. 

In the very rare event that blast rock is projected to the side or behind the rock face, the rock 
could theoretically leave the Quarry ·property. It is our understanding that such an event was 
rep01ted in 2009 by the property owner of 19 Centre Lane (Ertischek1 2009). The property_ at" 19 
Centre Lane abuts the Quarry. Based on aerial photography and Mass GIS, the shared property 
line is located 200 feet from the nearest Quar1y face. According to one news report, blasting was 
taking place in the northwest portion of the Quarry at the time. The article reported that the fly 
rock created imprints in the lawn and dislodged rocks from a landscape wall. · 

H is otir· understanding that immediately following this reported event, the Quariy implemented 
modifications in the blasting operations to reduce the potential for fly rock, and since 
incorporating thes·e changes, fly rock has not been reported by abutters. · 

The M&R station is planned to consist of two (2) internal inspection tool (pig) barrels (one 
launcher, one receiver), a metering building, two exterior gas heaters, a regulating bllilding, and . 
above-ground and underground gas pipelines .. All above-ground components will be enclosed in 
a security fence. The buildings will be engineered, single-level structures with miri.imum 4-inch 
thick reinforced concrete walls and 4- to 6-inch thick . reinforced concrete roof. The exterior 
above-ground structures, pipe~, and supports will be steel construction. The buildings, pig barrels 
and heaters : will be supported on concrete foundations. All sensitive M&R Station piping, 
instruments and components will be located inside of the reinforced concrete buildings. 

A fly rock scenario was evaluated. at the proposed M&R station parcel with respect to the 
building and the exposed above-ground piping. Iriformatiori produced by the U.S. Naval Ship 
Research and Development Center (CIRlAJUEG, 1989) provides the results of test missiles 
similar to the size, mass and velocity estimated from the 2009 reported fly rock event. The 
missiles were observed to cause chipping of less than 1 inch deep in the concrete face, with no 
damage to the.back side of the concrete. 

The same dynamic forces were used to evaluate the potential of above-ground piping to dent or 
puncture the exposed p01tions of the pipeline. Calculations based on the pipe diameter, thickness, 
and steel strength, indicate that a dent may be formed on the order of 2 inches in depth or less . . 
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However, the p!pe's resistance to puncture is over 10 times the applied force of the fly rock. 
(Fuglem, 2001). 

Based on this analysis, a fly rock scenarfo similar to that reported in 2009, would potentially 
result in minor chipping of the concrete buildmg exterior and minor denting of the exposed pipe 
resulting in some repair. However the :tiy rock does not pose a concern for interruption to service 
or release of natural· gas. · · 
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Ml UBIN I OLSON 
LUBIN OLSON & NIEWIAD.OMSl( I LU' 

THE TRANSAMERICA PYRAMI D 

600 MONTGOMERY STREET, 14Tl-I FLOOR SAN FRANCISCO, CALIFORl\J IA 94111 

TEL 415 9 81 0550 FAX 4 15 98 1 4343 WEB lubinolson.com 

September 1, 2017 

VIA HAND DELIVERY 

President London Breed 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
San Francisco, CA 94102 

RE: · Appeal of CEQA Mitigated Negative Declaration ("MND") 
Planning Case No. 2013.1383ENV 

CHARLES R. OLSON 
Direct Dial : (415) 955-5020 
E-mail: colson@lubinolson.com 

Building Pennit Application Nos. 2013.12.16.4318 and 2-013.12.16.4322 
3516-3526 Folsom Street ("Project Site") 

Dear President Breed and Hon0-rable Members of the Board of Supervisors: 

This firm represents two couples, Fabien Lannoye and Anna · Limkin, and Jam.es -and 
Patricia Fogarty (collectively, the ''Project Sponsors"), who are the owners respectively of two 
vacant lots zoned for residential use located at 3516 and 3526 Folsom Street, .upon which they 
propose to build two single-family homes and construct the adjacent 145 foot long "paper street" 
segment of Folsom Street to provide vehicular and pedestrian access to the site (collectively, the 
''Project"). The two Jots are located at the Chapman Street terminus of Folsom Street in the 
Bernal Heights neighborhood. The Project Sponsors applied for building permits almost four 
years ago. 

For the reasons set forth below, the Project Sponsors respectfully request that the Board 
reject the referenced appeal and uphold the Planning Department's decision to adopt the MND. 

' · 

I. History of the CEQA Challenges 

In respons~ to the Planning Department's Section 311 Notice posted on August 17, 2015, 
19 Requests for Discretionary Review-of the Project were filed. When the consolidated DR 
requests were una.Q.imously rejected by the Planning Commission in May 2016, the ·DR 
Requesters (also refell'ed to herein as "Appellants") 'then turned their attention to the California 
Environmental Quality Act (1'CEQA") and challenged the Planning Department's detennination 
that the Project was categorically exempt under CEQA. Previously, on March 26, 2014, the 
Environmental Review Officer ("ERO") of the Planning Department issued a Certificate of 



Determination: Exemption from Environmental Review finding that the Project was 
categorically exempt from CEQA review under Class 3: New Construction or Conversion of 
Small Structures (CEQA Guidelines Section 15303) (the "2014 .Determination"). · Guid~lines 
Subsection 15303(a) allows the construction of up to three single-family residences in urbanized 
areas. Subsection 15303(d) allows the construction of water mains, seyvage, electrical, gas and 
other utility extensions, including street improvements, of reasonable length to serve the 
construction of the small structures. The'2014 Determination also concluded that the Project Site 
was not located in a particularly sensitive or hazardous area and that there were no unusual 
circumstances involved with the proposed Project that suggested a reasonable possibility that it 
would·cause a significant enviionmental effect. 

. Prior. to the Board of Supervisor's hearing on the CEQA appeal scheduled for July 19, 
2016, the Planriing Department determined that the 2014 Determination should be withdrawn·· 
and a new Categorical Exemption should issue, which the Planning Department did on July 8, 
2016 (the "2016 Dete1mination"). The 2016 ·Determinatic;m again concluded that the Project 
qualified for a Class 3 categoiical exemption, and that·none of the exceptions to the categorical 
exemption applied. The withdrawal of the 2014 Determination required the Planning 
Comniission to rehear the DR requests; which it did on October 13, 2016, and again unanimously 
approved the Project by not taking DR. 

Some of the DR Requesters then appealed the 20i6 Determination. Before being heard 
by the Board of Supervisors, the Planning Department in December 2016 determined that the 
2016 Determination should be withdrawn to allow for further analysis o·f potential enviromnental 
impacts. 'Subsequently, with the agreement of the Project Sponsors, the Planning Department 
prepared a MND in order to better address the DR Requesters' concerns regarding potential 
·construction impacts on the nearby PG&E pipeline.· The Planning Departmep.t issued a notice of 
determination of its intent to adopt the MND on April 26, 2017. The 1v1ND was appealed by 
Appellants on May 16, 2017. The.Planning Commission unanimously rejecte.d the appeal and 
·approved the MND on June 15, 2017. Appellants now appeal the MND, based on the same 
arguments that have been presented, and rejected, time· and .time again by the. Planning 
Department and the Planning Commission. 

II. . Standard of Review 

The Board must affirm the Planning Commission's adoption of a mitigated negative 
declaration if it finds that the mitigated negative declaration conforms ·to the requirements of 
CEQA and that the record, considered in its. entirety, contains no substantial evidence to support 
a fair argument that the project may have a significant effect on the environment that has not 
been avoided or mitigated to a less than significant .level by. mitigation measures or project 

·modifications .agreed. to by the project sponsor or incorporated into the project. See San 
Francisco Administrative Code SeCtion 21.16 ( c )-( e ). 

Under CEQA, "Argument, speculation, unsubstantiated opinion or narrative, evidence 
which is clearly enoneous or .inaccurate, or evidence of social or economic impacts which do not 
contribute to or are not caused by physical nnpacts 011 the environment does not constitute 

· substantial evidence." (See CEQA Guidelines Section . 15384(a) (defining "substantial 
evidence")). CEQA Guidelines Section 15384(b) further states, "Substantial evidence shall 
·.include facts, reasonable assumptions predicated upon facts, and expert opinion supported by 
facts." 

"2 



III. Appellants Have Failed To Carry Their Burden ofJP'roof. 

Appellants have failed to caITy their burden under CEQA and the Administrative Code. 
First, Appellants do not contend that the MND does not conform with CEQA. Second, 
Appellants have failed to demonstrate that there is substantial evidence, in light of the whole 
record, supporting a "fair argument" that the Project may have a significant, adverse, unmitigated 
effect on the environment, which would thus require the preparation of an EIR. See Public 
Resources Code Section 21064.5; San Francisco Administration Code Section 31.16(4). 

A. Appellants Have Provided No Substantial Evidence That The Project, As 
Mitigate4, Would Cause A Potentially Sig~ificant Impa~t. 

1. Appellants' Purported Expert Evidence Does Not Withstand Scrutiny. 

The Appellants' assert that the "adequacy and feasibility of the proposed mitigation 
actions are very much in q~estiolf," but the MND fully evaluates the integrity of PG&E l_lipeli_ne 
109. This particular pipeline runs under other residences in the neighborhood, and throughout 
many other residential neighborhoods in the City's southeastern areas, ·and does not pose any· 
imminent threat to the Project. The issue has been thoroughly discussed in the MND. (MND, 
pp. 54-60). . . 

The statement attributed to Professor Bea alleging identical concerns with Pipeline 109 
and the San Bruno Pipeline 132 explosion is based upon incon-ect and misleading facts provided 
to Professor Bea by one of the Appellants: In fact, as.previously communicated to. Appellants in 
writing by PG&E Expert Customer Impact Specialist, Austin Sharp, "Line 109 near 3516 and 
3526 Folsom Street is not equivalent to the pipe in Sarr Bruno that failed. The pipeline in San 
Bruno that failed was PG~E natural gas transmission pipeline L-132, which had a diameter of 30 
inches, was installed in 1956, and had an MAOP of 400 psig. As described in the responses 
above, L-109 in yoi.ir area is a 26-inch diameter pipeline, was installed in 1981, and operates at 
an MAOP of 150 psig. 11 See Exhibit A, attached hereto, Response to Question 9. Appellants 
further mislead the Bom·d with their groundless assertions that PG&E Pipeline 109 was installed 

·in 1932. In fact, it was install~d in 1981, and it has been regularly inspected by PG&E since its 
installation. See Exhibit A, Response to Question 8. It operates at 150 pounds per square inch 
(PSI) pressure, less than 20% of its engineered and specified minimum yield strength, which 
provides a substantial margin Of safety. See Exhibit A, Response to· Question 3. In fact, 
Appellants previously submitted to the Planning Commission a gas line pipe safety chart 
prepm;ed by Professor Bea, as shown 011 the att~9hed Exhibit B. At 150 PSI, PG&E Pipeline 109 
falls well within Professor Bea's "Safo" quadrant. Similmiy, the alleged statement made in 1989. 
by some unidentified person at DPW that the Project site was "tQo dm1gerous" to ever develop is 
just hearsay; it does not constitute substantial evidence. 

Appellants' heavy reliance on Professor Storesund as a "qualified pipeline safety expert" 
appears misplaced. While he presents an impressive 30-page.resume listing h~s qualifications 
and completed engineering projects and consultations, of the 167 projects he lists, none involves. 
gas transmission pipeline analysis. The closest apparently he has ever come to analyzing gas 

. transmission pipelines is in only 2 of his 167 projects:· one working on an enlarged access road 
and maintenance p~d for a new PG~E maintenance access facility (PG&E Line 131 Digging. 
Project, Alameda County), and one involving trench backfill observation .of a lm1dfill methane 
gas·recovery pipeline at the base of a levee (Newby Island Gas Transmission Pipeline, Milpitas). 
(Storesund Resume attached as Exhibit G to Appellants' Appeal dated July 17, 2017, p.13). · 
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Professor Storesund's June 5th letter suggesting that there is a reasonable possibility that 
a significant effect still exists and that this segment of pipeline should be replaced is based upon 
errors and speculation that do not r:ise to substantial evidence. First, he cites to PG&E pipeline 
engineer, John Dolcini's, memo to the Planning Department dated March 17, 2017 (attached 
hereto, as Exhibit C) as evidence that PG&E's "minimum of 36 inches of.soil cover is very likely 
violated at this location, with a PG&E-estimated 24 inches of soil cover" when in fact, Mr. 
Dolcini indicated that "PG&E requires a minimum of existing grade or 3 6 inches of cover over 
gas lines (whichever is' less)." Second, relying on his intentional misrepresentation of the PG&E 
policy, he continues by·speculating.fuat "it would not be surprising if a site-specific assessment 
will find additional deviations to be discovered that reveal a lower actual pipeline integrity vs an 
assumed pipeline integrity." Third, he states that most pipelines are horizontal in utility trenches; 
but this is certainly not hue in San Francisco. Finally, based on his assumption of "additional 
deviations, 11 he suggests that PG&E should replace the entire segment of pipeline prior to project 

· construction.: Such an approach would have very serious policy coilsideratiOns for PG&E and 
the City suggesting that all future excavation and co.nstruction activities, near gas ·transmission 
pipelines would require concurrent piJ'eline replacement. Professor Storesund's June 14, 2017, 
letter was not even presented to the Planning Commission for its hearing on the appeal; so has 
obviously been added by Appellants after they lost the appeal. · 

2. The Project Incorporates All Reguired·Mitigation Measures. 

The proposed construction vibration mitigation measure is robust, and the Project 
incorporates its safety measures. As indicated in the J:v.IND, the Project Sponsors intend to stage 
the Project construction from Be1nal Heights Boulevard. (MND, p. 51). No construction or 
demolition materials will be stored within the required 45-foot zone for pipeline maintenance. In 
addition, the stairs from the proposed new sidewalk to Bernal .Heights Boulevard, which were 
not part of the Project .plans submitted by the Project Sponsors to the City and which were 
requested as a project addition by the City, can be constructed in such a manner that they do not 
violate PG&E's requested IO-foot clearance from the pipeline, or they could be eliminated 
altogether. if PG&E insists, in which case the ·neighbors will lose an excellent potential 
neighborhood amenity. This issue is no different from the issue related to the planting of street 
trees for the Project: the City has required them consistent with City policy, and PG&E will 
likely prohibit them entirely because of their pr_oximity to Pipeline 109. (See Exhibit C attached 
hereto, paragraph 4). · 

3. Mitigation·· Measure M-N0-3 Incorporates Robust Standards that 
Adequately Addresses Appellants' Concerns. 

The Appellants' contention that "There is no data, analysis, or justification for using a 
PPV vibration standard of 2in/sec," ignores all relevant evidence to the contrary in the 
record. lllingworth and Rodkin, Inc., prepared a Construction Vibration Evaluation for the 
Project on March 24, 2017. This, along with the PG&E memo dated March 30,. 2017, from John· 
Dolcini, fonn the basis for Mitigation Measure M-N0-3. (MND, p. 58-60). The mitigation 
measure requires ·monitoring of vibration levels, and includes· limitations on materials storage 
and construction activity on or near Pipeline 109, as well as. the development of a Vibration 
·Monitoring Plan, and its approval by PG&E and the Planning Department prior to the issuance of 
any building permits. s·ee Planning Department Response to Appeal of P1v1ND dated Jun~ 8, 
2017, p. 10. Although many regulatory bodies use more lenient PPV vibration standards, 
Mitigation Measure M-N0-3 is based upon the most stringent standard of any. Mitigatfon 
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Measure M-N0-3 requires continuous vibration monitoring throughout ·Project construction and 
requires all construction work to stop if at any time vibration levels exceed 2 inches/second. See 
Agreement to.Implement Mitigation Meas.ures dated April 26, 2017, attached hereto as Exhibit 
D. This standard set by PG&E is a very conservative standard at a factor of 10 .lower than the 
Construction Vibration Evaluation, which based its estimates of proposed project construction 
equipment on an already conservative damage criteria of 12 in/sec. (MNp, pp. 56-57) .. This 
should assuage the Appellants' concerns of vibration impacts on the pipeline because .the 
mitigation measure is based on the potential for construction equipment to operate beyond the 
significantly lower threshold of 2in/sec .. Appellants proviQ.e no substantial evidence that the· 
Project, as mitigated, would cause a potentially substantial environmental impact. 

. Project construction will be well-monitored. The Project Sponsors haye consulted· with 
· multiple City. agenc.ies to ensure that construction of the proposed Project will comply with 

various regulations and City ordinances. Appellants have provided no substantial evidence that 
the lack of public pru.ticipatj.on in the construction management plan will lead to an adverse 
environmental effect under CEQA. Mitigation Measure M-N0-3: Vibration Management Plan 
·adequately addresses the Project's consb:uction such that the vibration effects on PG&E Pipeline 
109 will be less than significant, as concluded in the :MND, and as further detailed above. 
Enforcement of the mitigation measure is the responsibility of the Planning Department and the 
Department of Building Inspection. Both are public ·agencies that are independent of the Project 
Sponsors, and which are required to share . information related to implei11entation and · 
enforcement of mitigation measures. Emergency preparedness and respon8e are the 
responsibility of the San Francisco Department of Emergency Management, the San Francisco 
Police Department, the San Francisco Fire Department, and other local, state, and federal 
agencies. Construction protocols must also follow PG&E safety measures. 

4. Appellants' Speculation Is Not Substantial Evidence. 
. . 

Appellants' repeated speculation that th,e construction of the Project will result in an 
. explosion that will destroy the neighborhood· is simply that-· . speculation. For example, 

Appellants' reference to· a PG&E's "acknowledgment" that a· pipeline failure would result in· 
. significant environmen~l damage, repeated references to PG&E's "recent track record", and 

references .to the San Bruno explosion are all unrelated. to the Project and do not constitute 
substantial evidence. ;rn their effort to make every conceivable argument in opposition to the 
Project, Appellants contradict themselves. For example; w:Q.ile Appellants repeatedly bad mouth 

. · PG&E, Appellants' consultant, Professor Storesund, stated in his June 5, 2017, letter, which is 
not quoted by Appellants' legal counsel, that "PG&E is the only. organization in a position to 
analyze the additional fatigue expected to be exerted on the pipeline from the bedrock excavation 
activity arid certify that no appreciable degradation will occur." And Appellants will always 
demand yet one in.ore test or study for .the Project in their efforts to delay or kill the Project. See 
Association ofirritated Residents v. County of Madera (2003) 107 Cal.App.4th 1383, 1390-139{ 

. ("Analysis of enviromnental effects need not be exhaustive, but will be judged in light of what 
was- reasonably feasible."). 

B. The MND Adequately Analyzes Cumulative Impacts .of the Project. 

Appellants argue that the I\11ND errs .in its environmental analysis of cumulative impacts 
b.ecause it does not asse~s the cumulative impacts of the "paper street" and the potential 
development of four additional houses on adjacent vacant lots for which utilities will be stubbed 
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in as part of the Project. Once again, this is not true. In the .l\.1ND Project Des9ription, the 
Project is described as "the construction of two single-family residences on two of the vacant lots 
alo_ng the west side of the unimproved portion of Folsom Street, and the construction of the 
connecting segment of Folsom Street to provide vehicle and pedestrian access to the project 
site." (MND, p. 1). · The potential enviromnental impacts of the "paper street" are analyzed 
throughout the MND, as stated in Response. l of.the Planning Department Response to Appeal of 
P:M.ND dated_ June 8, 2017. The Project only involves the construction of two single-family 
homes on two small lots zoned for residential use and the 145-foot extension of Folsom Street. 
As discussed above, there are four other vacant lots zoned for residential use on the portion of 
Folsom Street th~t would be extended as part of the Project. The Project Sponsors have no 
ownership or control of these other lots. The rule in San Francisco has long been that a project is 
not considered reasonably foreseeable for cumulative impact analysis under CEQA until an 
application has been filed for environmental review. See San Franciscans for Reasonable 
Growth v. City & Cty. Of San Francisco (1989), 209 Cal.App.3d 1502, 1·526-27. In this case, 
Planning Department staff have confirmed that no applications for envir<?nmental review for any · 
of the four other lots have been filed with the City. (MND, at pp. 25-26). 

Even if other applications had been filed, Appellants have provided no substantial 
evidence that significant cumulative impacts would occur. See Hines v. California Coastal· 
Commission (2010) 186 Cal.App.4th 830, 857 (speculation that significant cumulative impacts 
will occur simply because other projects may be approved in the same area is insufficient to 
trigger the cumulative impact exception to reliance on categorical exemptions). 

The lvfND analyzed the cumulative settillg and states, "There are no active planning 
applications for any adjacent properties or for the other four lots on this unimproved section of 

·Folsom Street." Subsequently; the MND was revised to include the residence under construction 
at the southeast corner of Chapman and Folsom, and the Planning Department Staff Response 
dated June 8, 2017, indicated that this addition did not modify the conclusions in the MND 
regarding lack of cumulative impacts. (MND, p. 17). The MND's evaluation of cumulative 
environmental effects concluded·that the Proje~t would not result in a considerable contribution 
to. any cumulative environmental ii:npacts. Finally, the MND notes that any subsequent 
development would be required to undergo environmental review in accordance with CEQA and 
would be required to coinply with the same regulations as the Project. · 

Appellants' contention that the development of six residences would automatically 
require preparation of an EIR is both factually i:r~correct and devoid of any legal authority. 
Similarly, Appellants' reliance on Laurel Heights Improvement Association v. Regents of the 

·University of Califorlli.a (1988) 47 Cal.3d. 376, is misplaced.· In Laurel Heights, the Regents 
acquired a 3_54,000 square foot'buildhig with the intent to ultimately use the entjre building for 
UC purposes, but the Regents prepared· an EIR analyzing only the use of approximately 100,000 
square feet of the building. Here, the Project Sponsors have no ownership or control of the other 
four vacant lots, so\ this is not EJ.. "phased project" like the Regents; use of the Laurel Heights 
building.· · 

C. Appellants Provide No Evidence to Challenge or Contradict the Findings in 
the Geotechnical Report: 

Appellants do not provide any evidence to support their claim that the Geotechnical 
Report dated August 3, 2013, is "focomplete." In fact, ·as Appellants well know, the 
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Geoteclmical Report was updated on November 30, 2016, and the updated report, as well as the 
Planned Street and Utility Improvements Geotechnical Investigation dated July 2017, are part of 
the . administrative record. Appellants repeated references to the "revised project" are a 
s1nokescreen; while the Project has been revised since its· initial configuration in 2013, the 
Project scope has been reduced to· address PlaJ.11?.ing Department suggestions and community 
concerns. The. analysis presented in the Geotechnical Report thus already covers the reduced 
scope of the Project. Second, Appellants' comments regarding soil stability, backfill soil over 
the PG&E Pipeline, and lateral and overhead earth movement from excavation activities are 
addressed in Mitigation Measure M-N0-3 and will be further addressed by more detailed, 
project-specific geotecbnical analysis when the Project Sponsors process their building permits. 
Tl;i.e Project, like other building projects in San Francisco, will thus undergo further review with 
the Department of Building Inspection to analyze and avoid any potential impacts r~lated to 
soils, and conduct design-level geotechnical investigations based on site-spe9ific data. 

Appellant's claim that the MND violates Planning ·code Section 101.1 because it does 
not maximize earthquake preparedness by imposing earthquake hazard mitigation is completely 
meritless. The MND acknowledges the Appellants' concerns about earthquakes and landslides, 
and recognizes the reality that while the "project site is not located within a seismic hazard zone, 
it niay be subject to ground shaking in the event of an earthquake on regional fault lines like the 

. entire San Francisco Bay. Area would;" (MND, pp. 92-93). As further stated in the MND, the 
Project Site is not located within an area subject to landslides. Appellants' anecdote about a 
recent landslide from an unspecified location' in "close proximity to the proposed project site" 
does 'not constitute substantial evidence. The..MND appropriately concludes that the proposed 
Project will have less-than-significant landslide related impacts and that any risks associated with 
liquefaction and differential compaction would otherwise be reduced with ·implementation of 
standard building engineering and other design measures. (MND, p. 93). Appellants present no 
evidence to the contrary. 

Other issues raised by Appellants, such as those regarding fe~ilizer· runoff onto the 
PG&E Pipeline are nonsensical and do not impact this particular. section of the PG&E Pipeline 
any more than water run-off on any other pipeline segment in San Francisco. And as indicated in 
the MND, the entire City, not just the Project Site, is located in a High Consequence Are~. 

D. Other Issues Raised by Appellants Fail for.Lack of Substantial Evidence, Are 
Clearly Erroneous, Or Are Outside the Scope of CEQA. 

1. AppellaritS Argue Without Any Evidence That Construction of the Proi ect 
Will Result in a Significant Danger to Residents and Drivers Because of 
the Steepness of the Folsom Street Extension. 

This· is untrue and raises no CEQA issues. The street extension will require review and 
approval by San Francisco Public· Works and is consistent with the City's Subdivision 
Regulations. (lvfND, p.40), The Project will comply with Fire Code Section 503.1.1. (lvIND, p. 
40). The Project Sponsors have offered to work with the two existing neighbors to ensure that 
the final design of the Folsom Street extension preserves access to their garages ai:id have offered 
to improve the existing driveways while paying all costs for design, permitting and construction. 
Access to existing driveways and the Project's driveways will be furthe~ ensur~d with the City's 
Street Des"ign Advisory Team's recent approval ·of a 20.'.street width and a two-foot increase in 
curb cut lengths to 12 feet. (MND, p. 14). The· fact that the Folsom Street extension will be 

7 



steep and will not ·contain on-street parking does not mean that delivery trucks cannot access the 
new residences or existing residences. The nine estimated daily vehicle trips generated by the 
Project will hardly cause a "significant increase in existing traffic volumes" at the 
Folsom/Chapman intersection. See San Francisco Planning Department, Transportation 
Calculations for 3516-3526 Folsom Street, June 20, 2016. 

Appellants have presented no evidence that drainage will be significantly affected by the 
introduction of the proposed street extension or the two new residence~. Rather, installation of 
new storm water collection systems,· including permeable planters along the Folsom Street 
extension, will improve drainage.in the vicinity. (MNb, pp. 79-80). 

·Appellants have presented no evidence that garbage, recycling and. compost pick up will 
be adversely affected at either the intersection of Ch.apman and Powhattan or within two blocks 
of that intersection. The Project Site is no different from many other sites in San Francisco that 
are adequately serviced by waste management companies. 

2. The Planning Department and the MND Conclrided Appropriately that the 
Proiect Will Not Cause a Significant View Impact or Cast Significant New 
Shadows. 

Photomontages reviewed by the Planning Department's staff demonstrate that the Project 
will not cause any significant view in1pacts from public areas as the Project does not obstruct 
views from Bernal Heights Park or Bernal Heights Boulevard. See Planning Department 
Discretionai·y Review - Full Analysis dated June 8, 2017, p. 10. Appellants fail to make a fafr 
argument that the addition of the fence/railing on tJ,ie roof decks of the Project will cause a 
significant shadow impact on the Bernal Heights Community Garden. · Shadow studies submitted 
to the Planning Department demonstrate that the Project will cast minimal shadows on the .Bernal 
Heights Community Garden, limited to only certain periods in the winter and summer, and the 
new shadow would only fall on a portion of the· southwestern comer of the Bernal Heights 
Community Garden in the evening after 5:30pm. (MND, p.75). The addition of the fence/railing 
would not impact the shadow analysis. 

3. Appellants Raise Non-CEQA Issues. 

Construction trucks drive over City streets above gas pipelines, including Pipelme 109, 
everyday; there is·nothing unusual aboµt this. The Planning Department found that the Project 
satisfies the Bernal Heights East Slope Guidelines. See Planning Department Response to 
Appeal of PMND dated June 8, 2017, p. 15. The Project Site and Folsom Sh·eet extension are 
outside the boundaries of the Slope Protection Act because areas not designated as Landslide 
Hazards Zones are not subject to the Slope Protection Act. See Planning Department Response. 
to Appeal of PMND dated June 8, 2017, p. 11. The. Project is required to comply with the 
Stormwater ·Management Ordinance, but a Project-specific stormwater management plan is not 
required. (MND, p. 79). Construction impacts of the Project will be short-term .and temporary. 

* * * * * 
San Francisco has a severe housing shortage. The California Supreme Court has held 

repeatedly that "rules regulating the protection of the environment must not be subverted into ari 
instrument for the oppresslon and delay· of social, economic, or recreational deve16pment and 
advancement." .. Citizens of Goleta Valley v. Board of Superviso1's (1990) 52 Cal.3d 553, 576. 

. As Appellants have utterly failed to meet. their legal burden to provide .substantial evidence 
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demonsh·ating that the Project would cause a significant environment -impact, the Project 
Sponsors respectfully request that the Board rej"ect this appeal and uphold the Planning 
Department's adoption of the MND. Four years after the Project Sponsors purchased these two 
lots and approximately 45 months after they filed for environmental review, it is past time to put 

_ an end to this ordeal and allow the Project Sponsors to construct these two single-family homes. 

Sincerely, 

--~ cl'v.~cff ~~· m~ 
Charles R. Olson 

CRO 

cc: Fabien Lannoye and Anna Limkin 
James Fogaity and Patricia Fogarty 
Joy Navarrete, Plam1ing Department, Environmental Planner 
Justin Hornet, Planning Department, Environmental Planner 
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EXHIBIT A 
[PG&E ·Guidelines] 



( ( 

HI Deborah, Herb, and Fabien, 

Please see below for the response to the questions that Deborah submitted to me. Herb, I wilr have the 
additional questl~ms sometime next week. I will also be attending your design review board meeting 
tonight, so If you have any PG&E .related questions I will be available to answer them. Look forward to 
seeing you there . 

. Background: Lot 13 and Lot 14, Block 5626; 3516 Folsom St.; 3526 Folsom 
St._ Concerned neighbors require explicit information about Pipeline 109. Thus we are 
sending the followi.ng request for information to the developer and to you as a 
representative of PG&E. As the owner of the above listed lots, in the vicinity of Pipeline 
#109 in Bernal Heights, we, concerned neighbors; are asking you t.o provide the 
followlng information: 

QUESTJON(S) 1: Where exactly is pipeline 109?; identify the longitude and latitude. 
coordinates. 
RESPONSE(S) 1: Please see attachment "L 109_Folsom~Street.pdf' for the location of Line 109 

.;near 3516 and 3526 Folsom Street, San Francisco. PG&E does:n9t provide latitude and 
. longitude of natural gas pipelines· to Qutslde parties {other than Its regulators) for security 
· reasons. To have PG&E identify the location of the gas lines in your street, please call USA, the 
Underground Service Alert, at 81 1. . · 

QUESTION(S) 2: How deeply is #109 buried? 
RESPONSE(S) 2: Gas transmission pipelines are typically Installed with 36 to 48 inches of 
cover. However, the depth may vary as cover over the lines may increase or decrease over 
time due to land leveling and construction. Wlthoutdigglng.and exposing the line, It Is not 
possible to detennlne the exact depth. 

QUESTION(S) 3: What is Pipeline #109 composed of? 
RESPONSE(S) 3: Line 109 is.a steel pipeline. In your neighborhood, this pipeline has a 
maximum allowable operating pressure (MAOP) of 150 pounds per square Inch gage (pslg), · 
which Is 19.8% of the pipe's specified minimum yield strength (SMYS). This provJdes a 
considerable margin of safety, slnce It would take a pressure of at least 750 pslg to cause the 
steel In the pipe to begin to deform. · · 

QUESTION(S) 4: How old is Pipeline #109? . 
RESPONSE(S) 4: ·Une 109 in this area was installed In 1981 and was strength tested at the 
time of lnstallatlon. 

QUESTION(S) 5: How big in diameter is Pipeline #109? What is the composition of the 
pipeline? · 
RESPONSE(S) 5: Line 109 In your vic inity Is a 2e-1nch diameter steel pipeline. 

QUESTION(S) 6: How/with .what are the pipe seams welded? 
RESPONSE(S) 6: Line 109 near 3516 and 3526 Folsom Street is constructed of API 5L-Grade 
B steel pipe, and has a doubl~ submerged arc weld along the longitudinal seani. · 



( 

QUESTION-($) i': How much gas runs through Pipeline #109? 
RESPONSE(S) 7: Line 109 has a variable flow rate that is dependent on system operatlo_ns and 
. San Francisco area gas customer consumption. As point~ of reference, however, Line 109 -
observeq flow rates of ·1.55 - 2.375 mlllfon stan(f;:trd cubic feet per hour (MMSCFH) through the 
flow meter at Sulflvan Avenue in Daly.City on May 27, 2014. 

QUESTION(S) 8: Whe.n were the last 3 inspections? Would you produce the documentation for 
these inapections. · 
Rt;SPONSE(S) 8: PG&E has a comprehensive inspection and monitoring program to ensure 
th~ .safety of Its n~t1,1ral gas transmission plp~llne system. PG&E regularly conducts pa1rols, 
leak surveys, arid cathodic pratectlon (co1TOslon protection) system Inspections for Its natural 
gas pipelines; Any Issues Identified ·as a threat to public safety are addressed 
Immediately. PG&E.also performs Integrity assessme'nts of certain gas transmission plpellnes 
In urban and suburban areas. 

-IPa~rols: PG&E patrols Its gas transmission pipelines at least quarterly to look for Indications of -
·missing plpellne markers, construction activity and other factors that may.threaten the 
plpellne. Line 109 through the neighborhood was last patrolled in May 2014 and everything was 
found to be normal. 

Leak Surveys: PG&E conducts le~~ surveys at least annually of Its natural gas transmission 
pipellnes. Lei;ik suJVeys are generally conducted by a leak surveyor walklng above the plpellne 
with teak detection Instruments. Line 109 was last leak surveyed In April 2014 and no leaks 
were found. 

Cathodic Prote~tlon System Inspections: PG&E utilizes an active cathodic protection (CP) 
system on I.ts gas transmission and steel dlstriou~ion j>lpelihes to protect them against 
corrosion. PG&E Inspects Its CP systems every two months to ensure th6y are operating 
correctly. The CP systems on Line 109 In your area were last Inspected in May 2014 and were. 
found to be operating correctly. 

Integrity Asses~m~mts: There are ttiree federally-approved methods to complete a · 
transmission pipeline lntegdty management baseline assessment: In-Line Inspections (Ill), 
External Co1TOslon DlrectAssessment (ECDA) and Pressure Testing. An In-Line Inspection 
Involves a tool (commonly known as a "pig"). being Inserted Into the plpellne to Identify ~my 
areas of concern s1,1ch as p~tentlal metal loss (c·orrosion) or geometric abnormalltJes-(dents) In . 
the pipeline. An ECDA involves an lndlre~, above-grou11d efectrfoal sul'Vey to detect coating 
defects ~nd the ravel of cathodic prot~cfion. Excavations are performed to do a direct 
examination of the pipe In areas of coneem as required by federal regulations. Pressure testing. 
is a strength test normally conducted U5ing water, which Is also referred to as a hydrostatic test. 

PG&E performed an ECDA on Line 109 in this area In 2009 and no issues were found. PG&E 
plans to perform the next ECDA on L-109 in this area in 2015. PG&E also performed an ICDA 
(Internal Corrosion Direct Assessment) on L-109 near 3516 and 3526 Folsom Street In 2012, 
and no issues were found. 
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Unfortunately, PG&E cannot provide the documentation from these Inspections because they 
contain· confldentlal Information that PG&E only provides to Its regulators. 

QUESilON(S) 9: !s this pipeline equivalent in type io llhe exploded pipeline in s~n 
Bruno? 
RESPONSE(S) 9: Line 109 near 3516 and. 3526 Folsom Street Is not equivalent to tile pipe In 
San Bruno that failed. The p1pellne In ~an Bruno that failed was PG&E natural gas transmission 
pipeline L-132; which had a diameter of 30 inches, was Installed In 1956, and had an MAOP of 
400 pslg. As described In the responses above, L-109 Jn your area Is a 26·1nch diameter 
plpelrne, was Installed in 1981, and operates at ~n MAOP of 150 pslg. · 

Thanks, 

Austin 

Austin Sharp I Expert Customer Impact Specialist 
Pacific Gas and Electric Company 
Phone: 650.598.7321 
Cell: 650.730.4168 
Email: awsd@pge.com 



·EXHIBITB 
[Exhibit from Professor Bea's Email dated May 5, 
2014, which was included as Attachment E=6 in a 

DR Requestor's Application] 
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EXIIlBIT C 
. [Memo from John Dolcini to San Francisco Planning. 

Department dated March 30, 2017] 



iPm:iffi~ mw and 
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Oat~: MARCH 30, 2017 

To: JOY NAVARRETE- SAN FRANCISCO PLANNING DEPARTMENT 

From: PG&E GAS TRANSMISSION PIPEUNE SERVICES - INTEGRJTY MANAGEMENT 

Subject: 35] 6/3526 FOLSOM ST. 

Dear Joy, 

Thank you for making us aware that you plan· to do grading work near the PG&E gas transmission pipeline kicated mear 3516 
and 3526 Folsom St. As you are aware,. it has been confirmed that an active 26" PG&E gas transmission pipeline L-109 is 
routed through this location. It is imperative that any proposed demolition or construction work not impair the safety of the 
gas lines. This not only includes any immediate safety risk to the pipeline during demolition or construction activities, but 
also long-term public safety with respect to this critical piece of infrastructure. PG&E requires adequate access at all times to 
patrol, smvey, excavate, inspect, test, and otherwise maintain the pipeline(s) on ii continuous basis in accordance with PG&E 
Utilicy Standard TD-44908 "Gas Pipeline Rights-of-Way Management." · 

Please be aware that this letter is being sent to address PG&E gas transmission facilities only. This letter is not intended to 
address PG&E gas aistribution or PG&E electric facilities. 

If any changes are made to the site plans as discussed via previous email, PG&E will need to re-evaluate before site 
development begins. Considering any comments/feedback we may have, .an ideal time to send us any plan.changes would be 
·during the design phase of the project, to allow the possibility of modifying the desigri as necessary before launching into the 
construction phase. 

1. Stan<!by Inspection: A PG&E Gas Transmission Standby Inspector must be present during any demolition o·r 
@nstructilm adivity M'ithin 10 feet of the gas pjpeline(s). This includes all grading, trenching, gas line clepth 
verifications (potholes), asphalt or concrete demolition/removal, removal of trees, signs, light poles, etc. This inspection 
can be coordi~ated through the Underground Service Alert (USA) service at 811 or 1-800-227-2600. A minimum notice 
of 48 hours is required. 'J;'his is absolutely requirt'.d for your gra<ling project. 

. . 
2. Grading/Excavation: PG&E requires a minimum of existing grade or 36 inches of cover over gas lines (whichever is 

less), and a maximum of 7 feet cover. Current records show that th~ depth of cover (top of grade to top of pipe) could be 
as shallow as 24'', however potholing would be required to confirm this. Any excavations, including grading work, 
above or around the gas transmission facilities must be performed while a PG&E inspector is present. Tliis includes all 
laterals, subgrades, gas line depth·verifications (potholes), etc. Please follow.PG&E Work .Procedure TD-4412P-05 
"Excavation Procedures for Damage Prevention" when working in the\1icinity of the gas transmission pipeline. Any 
plans to expose and support a PG&E gas tra.nsmission pipeline across an open excavation need t-0 be approv~d by PG&E 
Pipeline Engineering in writing PRIOR to perforqJing the work. Any grading 1)1' diggblg within 2 &at of a gas 
pipeline must b~ dug by hand. Water jetting to assist vacuum excavating must be limited to 125 psig. 

3. Pipeline Markers: PG&E requires pipeline markers be placed along the pipeline route in order to ensure public 
awareness of the ·presence 'of the pipeline. Any existing markers can be temporarily relocated to f!Ccommodate 
construction work (with.written PG&E approval), however markers must be reinstalled once construction is complete. It 
is unknown at this time how accui:ate the pipeline marker locations are at.this specific site. As stated above, please 
coordinate an inspection through the Underground Service Alert (USA) service at 811 or 1-800-227-2600. 

4. Landscaping: Trees or deep rooted shrubs shall not be located within 10 feet of edge of pipe (pipe zone). Trees less than 
12 inches in diameter with non-intrusive root structures can be placed outside of the 10 foot pipe zone. This is in 
accordance. with PG&E Utility Standard TD-4490S "Gas Pipeline .Rights~of-Way Manage1pent" Section 2. Removal of 
trees is acceptable, given the stumps are not removed.· If stumps/roots are being removed, fm1her evaluation will be 
required to ensure that removal will not interfere with the pipe]jnes. 



5. Fencing: Care must be taken to ensure the safety and accessibility of the pipelines. No parallel fencing will be allowed . 
within 10 ft of the pipeline, and any perpendicular fencing will require 14 foot wide access gates to be secured with 
PG&E corporation locks. 

6. Structures: Permanent structures must be located a minimum distance of 10 ft. from edge of pipe. Additionally, for 
pipeline maintenance, future construction, emergency response provisions, etc., we need a total width of 45 ft. to access 
the location. Do not stockpile or store demolition/construction material or equipment within this distance. PG&E cannot 
compromise on the ability to safely access, operate and maintain our facilities, especially when considering emergency · 
situations. 

7. Construction Loading: Please refer to cha1t below for approved construction loading as -applicable to this project. Tq 
prevent damage to'the bu.ried gas pipelines, there are weight limits that must be enforced whenever any equipment gets 
within 10 feet of traversing a pipeline. Due to the weight variability of tracked equipment, cranes, vibratory compactors, 
etc., do not aJiow any construction equipment within 10 ft. of the gas pipeline(s) without approval from the PG&E 
gas transmission pipeline engineer. Wheel loading calculations will need to be determined, and the pipeline may need 
to .be potholed by hand in a few areas to co.nfirm the depth of the existing cover. These weight limits also depend on the 
support provided by the pipeline's internal ga8 pressure. lf PG&E's operating conditions require the pipeline to be 
depressurized, maximum wheel loa~s over the pipeline wiJI. need to be further limited. For compaction, please use walk
behind compaction equipin<::nt if within 2 feet of the pipeline. Crane and backhoe outriggers must be set at least 1 O feet · 
from the centerline of the gas pipeline. Specific to this project, piease ensure max PPV vibration levels are less than 
2in/sec. 

Referencing the chart below, for wheeled equipment only (excludes tracked equipment and vibratory rollers), for a depth 
of cover of2ft over top of the 26" pipeline, ihe pipe may be subjected to a maximum half-axle wheel load of 4580 lbs. 
Specific to this prnject, the 17,500 lb Takeu~hi TB175 excavator and 8,000 lb Bobcat Excavator are approved for 
use. If any equipment is planned to be operated within 10 ft. of.the pipeline that exceeds the half-axe! weight specified 
below, please contact the gas transmission pipeline engineer for approval. Half axle weight is the gross weight upon any 
one wheel, or wheels, supporting one end of an axle. 

Depth of Cover (ft. to Top of Pipe) Max. Half-Axle Wheel Loading (lbs.) 

2 4580 
3 6843 
4 7775 

5 7318 

Feel free to_ contact me ifthere are any questions or concerns. 

John Dolcini · 
Pipeline Engineer - Gas Transmission 
Pacific Gas and Electric Company 
Email: J7DP@pge.com 
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SAN FRANCISCO 
PLANNING DEPARTMENT 

Agreement to Implement Mitigation Measure(s) 

Date: 
Case No. 
Project Title.: 
ProjeCt Sponsor.' 
Projec~ Add1'ess: 
Block/Lot: 
-City and County: 

MITIGATION MEASURE(S): 

. . 

April 26, 2017 

2013.1383ENV. 
3516 and 3526 Folsom Street 
Fabien Lanpoye1 Bluorange Designs 
3516 and 3526 Folsom Street 
5626/013 and 014 

San Francisco 

Mitigation Measure M~N0~3,. Vibration Management Plan: 
The Project Sponsor shall retain the services of a qualified structural engineel' to develop, and the 
Project Sponsor shall adopt, a vibration management !'lhd continuous monitoring plan to cover 
any construction equipmen.t operations performed within 20 feet of PG&E Pipeline 109. TI1e 
vibration management and monitorfng plan shall · be submitted to PG&E and Planning 
Department staff for review ,and approval prior to issuance of ariy construction permits. The 
vibration management plan shall include: 

" Vibration Monitoring: Continuous vibration monitoring throughout the duration bf the 
major structural project activities to ensure that vibration levels . do "not exceed the 
established standard. 

" Maximum PPV Vibration Levels: Maximurn PPV vibration levels for ~y equipment shall" 
be less than 2 inches per second (in/sec). Should maximum PPV vibration levels exceed 2 

in/sec, all construction work shall stop and PG&E shall be notified to oversee further 
work. 

" Standby Inspection: A PG&E Gas Transmission Standby Inspector must be present during 
any demolition or construction activity within 10 feet of the gas pipeline(s). This includes 
all grading; trenching1 gas line depth verifications (potholes), asphalt or concrete 

.. demolition/removal, removal of'trees, signs, light poles, ek. This inspection would be 
coordinated through the Underground Service Alert (USA) service at 811 or 1-800-227-
26QO. A minimum notice of 48 hours is required. 

" Grading/Excavation: Any·excavatiorts1 including grading work, above or around Pipeline 
109 must be performed with a PG&E inspector presei.1t. This includes all laterals, 
subgrades, and gas line depth vetifications (pot4oles). Work in the vicinity of Pipeli.tle 109 

must be completed consistent with PG&E Work Procedure TD-4412P-05 "Excavation 
Procedures for Damage Prevention." Any.plans to expose and support Pipeline 109 across 
an open excavation must be approved by PG&E Pip"eline Engineering in writing prior to 
performing the work. Any gr.ading or digging within two (2) feet of Pipe10e 109 shall be 
dug by hand. Water jetting to assist vacuum excavating must be limited to 125 pounds per 
square inch gage (psig). 

www.sfplanning.org 
C: \ U°!'er:-; \Fnbk·n \Box Sync\ :.WJ 6-3526-FOLSOM-CEQJ\-V lBRATIONS\3516-26 l\ilsnm Str.ietAgroen1ent to 
l.mplcnwnf Mil Mc,1surcs { l).Jric 

UpdD.tcd <J/Hl/OS 

1650 Mission St. 
sulte400 
San Francisco, 
CA 94103-2479 

Reception: 
415.558.6378 

· Fax: 
415.558.6409 

Planning 
. Information: 
415.558.6377 
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·Agreement to Implement Mitiga~ion Measures 
. April 26, :2017 

2013.1383ENV 
3 

.o Pipeline Markers: Prior to the commencement of project activity, pipeline markers must 
be placed along the pipeline route. With written PG&E approval; any existing markers can 
be temporarily relocated to accommodate construction work, but must be reinstalled once 

construction is complete. 
m Fencing: No parallel fencing is allowed within 10 feet of Pipeline 109 and any 

-perpendicular fencing shall require 14 foot access gates to be s~cured with PG&E · 
corporation locks .. 

e Structures: Permanent structures must be located a minimum distance of 10 feet from the 
edge of Pipeline 109. A total width of 45 feet shall be maintained for pipeline 
maintenance. No storage of construction or demolition materials is permitted within this 
45 foot zone. 

" Construction Loading: To operate or store any construction equipment within 10 feet of 
Pipeline 109 that exceeds the half-axle wheel load (half axle weight is the gross weight 
upon any one wheel, or wheels, supporting one end of an axle) in -the table below, 
approval from a PG&E gas transmissiop pipeline engineer is required. Pipeline 109 may 
need to be potholed by hand fri. to confirm the dep.th of the existing cover. These weight 
limits also depend on the support provided by the Pipeline's internal gas pressure. If 

. PG&E's operating conditions require the Pipeline to be depressurized, maximum wheel 
loads over the pipeline will need to be further limited. For compaction within two feet of 
Pipeline 109, walk-behind compaction · equipment shall be required. Crane and backhoe 
outriggers shall be set at least 10 feet from the centerline of Pipeline 109. Maximum PPV 
vibration levels for any equipment shall be less than 2 in/sec. 

Depth of Cover to Top of Pip·e (ft) Maximum Half-Axle Wheel Loading (lbs) 

2 4,580 

3 6,843 

4 7,775 

5 7,318 

I agree to implement the above mitigation measure(s) as a condition of project approval: 

SAtl FRANGISCO 
PLANNING DEPARTMENT 

2 
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EXHIBIT A 
[PG&E Guidelines] 



HI Deborah, Herb, and Fabien, 

Please see below for the r:esponse to the questions that Deborah submitted to me. Herb, I will have the 
additional questions sometime next week. I will also be attending your design ~eview board meeting · 
t~night, so If you have any PG&E related questions I wlll be available to answer them. look forward to 
seeing you there. 

Background: Lot 13 and Lot 14, Block 5626; 3516 Folsom St.; .3526 Folsom 
St.: Concerned l'.leighbors require expHcit information about Pipeline.109, Thus we are 
sending the following request for infarmation to the developer and to you as a 
representative· of PG&E. As the owner of the above listed lots, in the vicinity of Pipeline 

·. #109 in Bernal Heights, we, concerned neighbors, are asking you to provide the 
fotlowing information: · 

QUESTION{S) 1: Where exactly is pipeline 109?; identify the longitude and latitude 
coordinates. 
RESPONSE(S) 1: Please see attachment uL109_Fols.om_Street.pdf' for the location of line 109 
near 3516 and 3~26 Folsom Street, San Francisco. PG&E does not provide latitude and 
longitude of natural gas pipelines to outside parties (other than Its regulators) for security 
reasons. To have PG&E identify the location of the gas lines In your street, please call USA, the 
Underground Service Alert, at 811. 

QUESTION(S) 2: How deeply is #109 buried? . 
· RESPONSE(S) 2: Gas transmission pipellnes are typically Installed with 36 to 48 inches of . 

cover. However, the depth may vary as cover over the fines may increase or decrease over 
time due to land leveling and construction. Without digging and exposing the line, it Is not 
possible to detennlne the exact depth. 

QUESTION(S) 3: What is Pipeline #109 composed of? 
RESPONSE(S) 3: Line 109 is a steel plpelfne. In your neighborhood, this pipeline has a 
maximum allowable operating pressure (MAOP) of 150 pounds per square Inch gage (pslg), 

· which Is 19.8% of the pipe's specified minimum yield strength (SMYS). This provides a 
. considerable margin of safety, since It would take a pressure of at least 750 pslg to cause the 
steel In the pipe to begin to deform. 

QUESTION(S) 4: How old is Pipeline #109? . 
RESPONSE(S) 4: Line .109 in this area was installed In 1981 and was strength tested at the 
time of installation. · 

QUESTION(S) 5: How big in diameter is Pipeline #109? What is the composition of the 
pipeline? 
RESPONSE(S) 5: Line 109 In your vicinity Is a 26-inch diameter steel pipeline. 

QUESTION(S) 6: How(With what are the pipe seams welded? . 
RESPONSE(S) 6: Urie 109 near 351.6 and 3526 f9lsom Street is constructed of API 5L-Grade 
B steel pipe, and has a double submerged arc weld along the longitudinal seam. 
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QUESTION(S) I': How much gas runs through Pipeline #109? 
· RESPONSE(S) 1: Line 109 has a variable flow rate ihaJ Is dependent on system operations and 
San Francisco area gas customer consumption. As points of reference, however, Line 109 
observed flow ratei; of 1 .5~ - 2.375 mllllon standard cubic feet per hour (MMSCFH).'through the 
flow meter at Sullivan Avenue.In Daly City on May 27, 2014. . . 

QUESTION(S) 8: Whem were the last 3 inspections? Would you produce the documentation for 
these inspections. · 
RE;SPONSE(S) 8: PG&E has a comprehensive Inspection and monitoring program to ensure 
the .safety of its. natl.!Jal gas transmission plp~llne system. PG&E regularly conducts patrols, 
leak surveys, and cathodic protection (corrosion protecUon) system Inspections for Its natural 
gas pipelines. Any Issues. Identified as a threat to public safety are addressed 
Immediately •. PG&E also perfonns Integrity assessments of certain gas transmission pipelines 
In urban and suburban areas. · 

Patrols: PG&E patrols Its gas' transmission pipelines at least quarterly.to look for Indications of 
missing pipeline markers, construction activity and other factors that may threaten the · 
pipeline. Line 109 through .the neighborhood was last patrolled In May 2014 and everything was 
found to tie normal. · 

leak Surveys: PG&E conducts leak surveys at least annually of Its natural gas transmission 
pipelines. L~ak surveys are generally conducted by a leak surveyor walking above the pipeline 
with leak detection Instruments. Line 109 was last leak surveyed In April 2014 and no leaks 
were found. 

Cathodic Protection Sygtem Inspections: PG&E ~tlllzes an active cathodic protection (CP) 
system on Its gas transmission and steel distribution pipelines to protect them against 
corrosion. PG&E {nspects Its CP systems every two months to ensure they are operating 
correctly. The CP systems o~ Line 109 In your area were last Inspected In May 2014 and were 
found to be operating correctly. 

Integrity Assessmen~: There are three federally-approved methods to complete a 
transmission pipeline integtity m~ilagement baseline assessment: ln-:Line Inspections (ILi), 

· External Corrosion Direct Assessment (ECDA) and Pressure Testing. An In-Line Inspection 
Involves a tool (commonly known as a "pig") being Inserted Into the pipeline to Identify any · · 
areas of concern such as potential metal loss (corrosion) or geometric abnormalities {dents) In 
the pipeline. Ari ECDA involve~ an lndlre~, above-ground electrioal survey to deteqt coating 
defects and the level of cathodic protection. Excavations are performed to do a direct · 
examination of the pipe In areas of coneem as required by federal regulations. Pressure testing 
Is a strength test nomrally coiidueted using water, which Is also referred to as a hydrostatic test. 

PG&E performed an ECDA on Line 109 In this ar~a In 2009 and no issues were found. PG&E 
plans to perform the next ECDA on L-109 In this area in 2015. PG&E also perfonned an ICDA 
(Internal Corrosion Direct Assessment) on L-109 near 3516 and 3526 Folsom Street In 201.2, 
and no issues were,found. · 
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Unfortunately, -PG&E cannot provide the documentation from these Inspections because they 
contain confldentlal Information that PG&E only provides to Its regulators. 

QUESTION(S) 9: Is this pipeline aquivalent in type to ~he exploded pipeline in San 
Bruno? 
RESPONSE(S) 9:·1-lne 109 near 3516 and 3526 Folsom Street ls not equivalent to the pJpe In 
San Bruno that failed. The pipeline In ~an Bruno that.failed was PG&E natural gas transml$sfon 
pipelfne L-132, which had a diameter of 30 inches, wa~ lnsta.Ued In 1956, and had an MAOP of 
400 psJg. As described In the responses above, l-109 In your area ls a 26·1nch diameter 
pipeline, was Installed In 1981, end operates at an MAOP of 150 pslg. 

Thanks, 

Austin 

.Austin Sharp I Expert Customer Impact Specialist 
Pacific Gas and Electric Company 
Phone: 650.598.7321 
Cell: 650.730.4168 
Email: awsd@pge.coin 
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PART 192- 1'RANSPORTATION OF NATURAL AND OTHER GAS BY PIPELINE: 

MINIMUM FEDERAL SAFETY STANDARDS 

NEW FORMAT 

For future versions of this manual, changes to the regulations will show a 
highlight for deletions and an underline for additions. 

AMENDMENT TABLE OF SECTION REVISIONS FOR Tms VERSION OF p ART 192 

. PARTl9!2 EFFECTIVE FARA GRAPH 

AMENDMENf DATE0F IMPACT II IN REFFJ!lRENCE l'O: 

NUMBER AMENDMEN!f 

192-[108]* 01/23/09 192.121, .123 P A-11 DESIGN PRESSURES 
192-[109]* 02/17/09 192.7, .727, .949, .951 ADMINISTRATIVE PROCEDURES, 

ADDRESS UPDATES, AND 
TECHNICAL .AMENDMENTS 

192-[110]* 04/21/09 192.7 INCORPORATION BY REFERENCE 
UPDATE: AMERICAN PETROLEUM IN-

STITUTE (API) STANDARDS 
5LAND 1104 

192-111 01/29/10 . 192.112, .121, .620 EDITORIAL AMENDMENTS TO TIIE 
PIPELINE SAFETY REGULATIONS. 

192-112 02/01/10 192.3, .605, .615, .631 CONTROL ROOM MANAGEMENT/ HU-
MAN FACTORS 

192-112c 02/01/10 192.631 CORRECTION 
192-113 02/02/10 192.383, Subpart P INTEGRITY MANAGEMENT PROGRAM 

FOR GAS DISTRIBUTION PIPELINES 
192-113c 02/12/10 192.383 CORRECTION 
192-114 10/01/2010 I 192.3, .7, .63, .65, .121, PERIODIC UPDATES OF 

.123, .145, .191, .281, .283, REGULATORY REFERENCES TO TECH-

.465, .711, .923, .925, .931, NICAL STANDARDS AND M!SCELLA-
.935, .939, APPENDIX B NEOUSEDITS 

l92.115 11/26/2010 192.945, 951; UPDATES TO LIQUEFIED NATURAL 
GAS REPORTING REQUIREMENTS 

192.116 02/01/11 192.383, .1001, .1007, PIPELINE SAFETY: MECHANICAL 
.1009 FITTING FAILURE REPORTING 

REQUIREMENTS 
192.117 06/06/1 l 192.631 PIPELINE SAFETY: CONTROL ROOM 

MANAGMENT/HUMAN FACTORS . 
192.118 09/25/13 192.603 PIPELINE SAFETY, FIRE PREVENTION, 

SECURITY MEASURES 

Revision 03/15 - Current thru 192-120 
1/153 
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P ART 192 - TRANSPORTATION OF N ATURAL AND O THER G AS BY P IPELINE: 

MlNIMuM FEDERAL SAFETY STANDARDS 

192.119 03/06/15 192.7, .11, .55, .59, .63, .65, TRANSPORTATION OF NATURAL AND 

.112, .113, .123, .145, .147, OTI.IER GAS BY PIPELINE: MINIMUM 

.153, .163, .165, .177, .189, FEDERAL SAFETY STANDARDS 

.191, .225, .227, .229, .241, 

.281, .283, .485, .735, ~ 903, 

.923, .925, .931, .935, .939, 
APPENDIXB 

192.120 03/11/15 192.3,.9,.65,.112,.153,.165, TRANSPORTATION OF NATURAL AND 

.225,.227,.229,.241,.243,.2 OTI.IER GAS BY PIPELINE: MINIMUM 

85,.305,.503,.505,.620,.805 FEDERAL SAFETY STANDARDS 

,.925,.949 

*OPS quit numbering their new amendments for a period of time. For the purposes of tracking, TQ 
is maintaining a numbering system. 

Copies of 49 CFR Parts 190 through 199 and Part 40 are available for download at: 
· . http://www.phmsa.dot.gov. 

I . 
Subpart A-General Subpart B-Materials 

Section 
192.l 
192.3 
192.5 
192.7 

t92.8 

192.9 . 

192.10 

192.11 
192.13 

192.14 

192.15 
192.16 
192.17 

What is the scope of this part? 
Definitions. 
Class locations. 
What documents are incorpo
rated by reference partly or 
. wholly in this part? 
How are onshore gathering lines 
and regulated onshore gathering 
lines determined? 
What requirements apply to 
gathering lines? 
Outer Continental Shelf pipe
lines. 
Petroleum gas ·systems. 
What general requirements ap
ply to pipelines regulated under 
this part? 
Conversion to service subject to 
this part. , 
Rules of regulatory construction. 
Customer notification. 
[Reserved] 

Revision 03/15 - Current thru 192-120 

192.51 
192:53 
192.55 
192.57 
192.59 
192.61 
192.63 
192.65 

·scope. 
General. 
Steel pipe. 
[Ryserved] 
Plastic pipe. 
[Reserved] 
Marking of materials . 
Transportation of pipe. 

Subpart C-Pipe Design 

192.101 
192.103 
192.105 
192.107 

' 192.109 

192.111 . 
192.112 

192.113 

192.115 

Scope. 
General. 
Design formula for steel pipe. 
Yield strength (S) for steel pipe. 
Nominal wall thickness (t) for steel 
pipe. 
Design factor (F) for steel pipe. 
Additional design requirements for 

. steel pipe using alternative maxi~ 
mum allowable operating pressure. 
Longitudinal joint factor (E) for 
steel pipe. 
Temperature derating factor (T) for 
steel pipe. 

2/153 



PART 192-TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

192.117 
192.119 
192.121 
192.123 

192.125 

[Reserved] 
[Reserved] 
Design of plastic pipe. 
Design limitations for plastic 
pipe. 
Design of copper pipe. 

Subpart D-Design of Pipeline Compo
nents 

192.141 Scope. 
192.143 General requirements. 
192.144 Qualifying metallic components. 
192.145 Valves. 
192.147 Flanges and flange accessories. 
192.149 Stan.dard fittings. 
192.150 Passage of internal insp~ction 

devices. 
192.151 Tapping. 
192.153 Components fabricated by weld-

mg. 
192.155 Welded branch connections. 
192.157 Extruded outlets. 
192.159 Flexibility. 
192.161 Supports and anchors. 
192.163 Compressor stations: Design and 

construction. 
192.165 Compressor stations: Liquid re-

moval. 
192.167 Compressor stations: Emergen-

cy shutdown. 
192.169 Compressor stations: Pressure 

limiting devices. 
192.171 Compressor stations: Additional 

safety equipment. 
192.173 Compressor statio.ns: 

Ventilation. 
192.175 Pipe-type and bottle-

type holders. 
192.177 Additional provisions for bottle-

type holders. 
192.179 Transmission line valves. 
192.181 Distribution line valves .. 
192.183 Vaults: Structural design re-

quirements. 
192.185 Vaults: Accessibility. 
192.187 Vaults: Sealing, venting, and 

ventilation. 

Revision 03/15 ~Current thru 192-120 

192.189 

192.191 
192.193 
192.195 

192.197 

192.199 

192.201 

192.203 

Vaults: Drainage and waterproof
mg. 
Design pressure of plastic fittings. 
Valve installation in plastic pipe. 
Protection against accidental over
pressurmg. 
Control of the pressure of gas deliv
ered from high-pressure distribution 
systems. 
Requirements for design pressure 
relief and limiting devices. 
Required capac~ty of pressure re
lieving and limiting stations. . 
Instrument, control, and sampling 
pipe and components. 

Subpart E-Welding of Steel in Pipe
lines 

192.221 
192.225 
192.227 
192.229 

192.231 
192.233 
192.235 
192.241 

.192.243 
192.245 

Scope. 
Welding procedures. 
Qualification of welders. 
Limitations on welders and weld'" 
ing operators. 
Protection from weather. 
Miter joints. 
Preparation for welding. 
Inspectfon and test of welds. 
Nondestructive testing. 
Repair or removal of defects. 

Subpart F-Joining Of Materials Other Than 
by Welding 

192.271 
.192.273 
192.275 
192.277 
192.279 
192.281 
192.283 

192.285 

192.287 

Scope. 
General. 
Cast iron pipe. · 
Ductile iron pipe. 
Copper pipe. 
Plastic pipe. 
Plastic pipe; Qualifying joining 
procedures. 
Plastic pipe: Qualifying persons to 
make joints. 
Plastic pipe: Inspection of joints. 

3/153 
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PART 192-TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

192.367 Service lines: General 
Subpart G-General Construction Re- requirements for connections to 
quirements for Transmission Lines and main piping. 
Mains 192.369 Service lines: Connections to cast 

iron or ductile iron mains. 
192.301 Scope. 192.371 Service lines: Steel. 
192.303 Compliance with specifications 192.373 Service lines: Cast iron and 

or standards. ductile iron. 
192.305. Inspection: General. 192.375 Service lines: Plastic. 
192.307 Inspection of materials. 192.377 Service lines: Copper. 
192.309 Repair of steel pipe. 192.379 New service lines not in use. 
192.311 Repair of plastic pipe. 192.381 Service lines: Excess flow valve 
192.313 Bends and elbows. performance standards. 
192.315 Wrinkle bends in steel pipe .. 192.383 Excess flow valve installation 
192.317 Protection from hazards. 
192.319 Installation of pipe in a 

ditch. Subpart !--Requirements for Corrosion Con-
192.321 Installation of plastic trol· 

pipe. 
192.323 Casing. 192.451 Scope. 
192.325 Underground clearance. 192.452 How does this subpart apply to con-
192.327 Cover. verted pipelines and regulated on-
192.328 Additional construction shore gathering lines? 

requirements for steel 192.453 General. 
pipe using alternative 192.455 External corrosion control: 
maximum allowable op- Buried or submerged pipelines in-
erating pressure. stalled after July 31, 1971. 

192.457 External corrosion control: 
Buried or submerged pipelines in-

Subpart H-Customer Meters, stalled before August 1, 1971. 
Service Regulators, and Service 192.459 External corrosion control: 
Lines Examination of buried pipeline 

when exposed. 
192.351 Scope. 192.461 External corrosion control: 
192.353 Customer meters and regulators: Protective coating. 

Location. 192.463 External corrosion control: 
192.355 Customer meters and regulators:. Cathodic protection. 

Protection from damage. 192.465 External corrosion control: 
192.357 Customer meters and regulators: Monitoring. 

·Installation. 192.467 External corrosion control: 
192.359 Customer meter installations: Electrical isolation. 

Operating pressure .. 192.469 External corrosion control: 
192.361 Service lines: Installation. Test stations. 
192.363 Service lines: Valve 192.471 External corrosion control: 

requirements. Test leads. 
192.365 Service lines: Location of 192.473 External corrosion control: ,/ 

valves. Interference currents. 
192.475 Internal corrosion control: 

General. 

Revision 03/15 - Current thru 192-.120 
4/153 
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PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY ·. 

PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

192.476 

192.477 

192.479 

192.481 

192.483 
192.485 

Internal c01Tosion control: 
· Design.and construction of trans

mission line. 
Internal cortosion control: 
Monitoring. 
Atmospheric corrosion control: . 

. General. 
Atmospheric corrosion control: 
Monitoring. 
Remedial measures: General. 
Remedial measures: 

. Transmission lines. 
192.487 . Remedial measures: Distribution 

lines other than cast iron or 
ductile iron lines. 

192.489 

192.490 
192.491 

Remedial measures: Cast iron 
and ductile iron pipelines. 
Direct assessment. 
Corrosion control records. 

Subpart J-Test Requirements 

192.501 
192.503 
192.505 

192.507 

192.509 

192.511 

192.513 

192.515 

192.517 

Scope. 
General requirements: 
Strength test requirements for 

· steel pipeline to operate at a hoop 
stress of 30 perce.nt or more of 
SMYS. 
Test requirements for pipelines 

· to operate at a hoop stress less 
than 3 0 percent of SMYS and 
above 100 psig. 
Test requirements for pipelines 
to operate below 100 psig. 
Test requirements for service 
lines. 
Test requirements for plastic 
pipelines. 
Environmental.protection and . 
safety requirements. 
Records. 

Subpart K-Uprating~ 

192.551 
192.553 

Scope. 
General requirements. 
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192.555 

192.557 

Uprating to a pressure that will pro
duce a hoop stress of 3 0 
percent or more of SMYS in steel 
pipelines. 
Uprating: Steel pipelines to a pres
sure that will produce a hoop stress 
less than 30 percent of SMYS; plas
tic, cast iron, and ductile iron pipe
lines. 

Subpart Ir-Operations 

192.601 
192.603 
192.605 

192.607 
192.609 

192.611 

192.612 

192.613 
192.614 
192.615 
192.616 
192.617 
192.619 

192.620 

192.621 

192.623 

192.625 
192.627 

192.629 

Scope. 
General provisions. 
Procedural manual for 
oper~tions, maintenance? and. emer
gencies. 
[Removed] 
Change. in class lo,cation: 
Required study. 
Change in class location: 
Confirmation or revision of 
maximum allowable operating pres
sure. 
Underwater inspection and 

· reburial of pipelines in the Gulf of 
Mexico and its inlets . . 
Continuing surveiHance. 
Damage prevention program. 
Emergency plans. 
Public awareness. 
Investigation of failures. 
Maximum allowable operating 
pressure: Steel or plastic J>ipelines. 
Alternative maximum allowable 
operating pressure for certain steel 
pipelines. 
Maximum allowable operating 
pressure: High-pressure 
distribution systems. 

. Maximum and minimum 
allowable operating pressure: Low
pressure distribution 
systems. 
Odorization of gas. 
Tapping pipelines under 
pressure. 
Purging of pipelines. 
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192.631 Control room management 

Subpart M-Maintenance 

192.701 Scope, 
192.703 General. 
192.705 Transmission. lines: Patrolling. 
192.706 Transmission lines: Leakage 

. surveys. 
192.707 Line markers for mains and 

transmission lines. 
192.709 Transmission lines: Record 

keeping. 
192.711 Transmission lines: General 

requirements for repair 
procedures. 

192.713 Transmission lines: Permanent 
field repair of imperfections and 
damages. 

192.715 Transmission lines: Permanent 
field repair of welds. 

192.717 Transmission lines: Permanent 
field repair of leaks. 

192.719 Transmission lines: Testing of 
repairs. 

192.721 Distribution systems: Patrolling. 
192.723 Distribution systems: Leakage 

survciys and procedures. 
192.725 Test requirements for reinstating 

service lines. 
192.727 Abandonment or deactivation of 

facilities. 
192.729 [Removed] 
192.731 Compressor stations: 

Inspection and test-
ing of relief devices. 

192.733 [Removed] 
192.735 Compressor stations: Storage of 

combustible materials. 
192.736 Gas detection and monitoring in 

compressor station buildings. 
192.737 [Removed] 
192.739 Pressure limiting and regulating 

sta,tions: Inspection and testing: 
192.741 Pressure limiting and regulating 

stations: Telemetering or 
recording gages. 
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192.743 Pressure limiting and regulating.sta
tions: Capacity of relief 
devices. 

192.745 Valve maintenance: 
Transmission lines. 

192.747 Valve maintenance: Distribution 

192.749 
192.751 

192.753 
192.755 

systems. 
Vault maintenance. 
Prevention of accidental 
ignition. 
Caulked bell and spigot joints. 
Protecting cast iron pipelines. 

Subpart N-Qualification of Pipeline 
Personnel 

192.801 
192.803 
192.805 
192.807 
192.809 

Scope. 
Definitions. 
Qualification Program. 
Recordkeeping. 
General. 

Subpart 0-Gas Transmission Pipeline In
tegrity Management 

. 192.901 What do the regulations in this 
subpart cover? 

192.903. What definitions apply to this sub
part? 

192.905 How does an operator ideptify a 
high consequence area? 

192.907 What must an operator do to 
implement this subpart? 

192.909 How can an operator change its 
integrity .management program? 

192.911 What are the elements of an 
integrity management program? 

192.913 When niay an operator deviate its 
program from certain 
requirements of this subpart? 

192,915 What knowledge and training must 
personnel have to carry out an in
tegrity management 
program? 

192.917 How does an operator identify po
tential threats to pipeline 

· integrity and use the threat 
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identification in its integrity 
program? 

192.919 What must be in the baseline 
. assessment plan? 

192.921 How is the baseline assessment 
to be conducted? 

192.923 How is direct assessment used 
and for what threats? 

192.925 What are the requirements for 
using External Cmrnsion Direct 
Assessment (ECDA)? 

192.927 What are the requirements for 
using Internal Corrosion Direct 
Assessment (ICDA)? 

192.929 What are the requirements for 
using Direct Assessment for 
Stress Corrosion Cracking 
(SCCDA)? . 

192.931 How may Confirmatory Direct 
Assessment (CDA) be used? 

192.933 What actions must be 
taken to address integrity 
issues? 

192.935 What additional preventive and 
mitigative measures must an 
operator take? 

192.937 What is a continual process of 
evaluation and assessment to 
maintain a pipeline's integrity? 

192.939 What are the required 
reassessment intervals? 

192.941 What is a low stress 
. reassessment? 

192.943 When can an operator deviate 
from these reassessment 

. intervals? 
192.945 What methods must an operator 

use to measure program 
effectiveness? 

192.947 What r.ecords must an operator 
keep? 

192.949 How does an operator notify 
PHMSA? 

192.951 Where does an operator file a 
report? 
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Subpart P,....Gas Distribution Pipeline Integ
rity Management (IM) 

192.1001 What definitions apply to this sub
part? 

192.1003 What do the regulations in this sub
part cover? 

192.1005 What must a gas distribution 
operator (other than a master 
meter or small LPG operator) 
do to implement this subpart? 

192.1007 What are the required elements of 
an integrity management plan? 

192.1009 What must an operator report when 
compression couplings· fail? 

192.1011 What records must an operator 
keep? 

192.1013 When may an operator deviate from 
required periodic 
inspections of this part? 

192.l 015 What must a master meter or small 
liquefied petroleum gas (LPG) op
erator do to implement this subpart? 

Appendix A - [Reserved] 

Appendix B - Qualification of Pipe. 

Appendix C ·- Qualification of Welders for 
· Low Stress Level Pipe. 

Appendix D - Criteria for Cathodic Protection 
and Determination of Measure
ments. 

Appendix E to Part 192-Guidance on De
termining High Consequence_Areas and on 
Carrying Out Requirem~nts in the Integrity 
Management Rule 

Authority: 49 U.S.C. 5103, 60102, 60104, 
60108, 60109, 60110, 60113, 60116,and 
60118, 60137; and 49CFR1.971.53 . 
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Subpart A-General 

§192.1 What is the scope of this part? 

(a) This part prescribes minimum safety 
requirements for pipeline facilities and the 
tran~portation of gas, including pipeline fa
cilities and the transportation of gas within 
the limits of the outer continental shelf as 
that term is defined in the Outer Continental 
Shelf Lands Act (43 U.S.C. 1331). 

(b) This part does not apply to-
(1) Offshore gathering of gas in State 

waters upstream from the outlet flange of 
each facility where hydrocarbons are pro
duced or where·produced hydrocarbons are 
first separated, dehydrated, or otherwise 
processed, whichever facility is farther · 
downstream; 

(2) Pipelines on the Outer Continental 
Shelf (OCS) that are producer-operated and 
cross into State waters without first con:.. 
necting to a transporting operator's facility 
on the OCS, upstream (generally seaward) 
of the last valve on the last production facil
ity on the OCS. Safety equipment protect
ing PHMSA-regulated pipeline segments is 
not excluded. Producing operators for those 
pipeline segments upstream of the last valve 
of the last production facility on the OCS 
may petition the Administrator, or designee, 
for approval to operate under PHMSA regu
lations governing pipeline design, construc.
tion, operation, and maintenance under 49 
CPR 190.9; . 

(3) Pipelines on the Outer Continental 
Shelf upstream of the point at which operat
ing responsibility transfers from a produc
ing operator to a transporting operator; 

(4) Onshore gathering of gas-
(i) Thfough a pipeline that operates at 

less than 0 psig (0 kPa); · 
(ii) Through a pipeline that is not a regu

lated onshore gathering line (as determ.ined 
in §192.8); and 

(iii) Within inlets of the Gulf of Mexico, 
except for the.requirements in §192.612; or 
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(5) Any pipeline system that trans
ports only petroleum gas or petroleum 
gas/air mixtures to-

(i) Fewer than 10 customers, if no 
portion of the system is located in a 
public place; or 

1 

• · · 

(ii) A single customer, ifthe system is lo
cated entirely on the customer's premises (no 
matter if a portion of the system is located in a 
public place). 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41 FR 34598, Aug. 16, 1976; 
Arndt. 192-67, 56 FR 63764, Dec. 5, 1991; 
Arndt. 192-78, 61 FR 28770, June 6, 1996; 
Arndt. 192-81, 62 FR 61692, Nov. 19, 1997; 
Arndt. 192-92, 68 FR 46109, Aug. 5, 2003; 70 
FR 11135, Mar. 8, 2005, Arndt. 192-102, 71 
FR 13289, Mar. 15, 2006; Arndt. 192-103c, 72 
FR 4655, Feb. 1, 2007] 

§192.3 Definitions. 

.As used in this part: 

Abandoned means permanently 
· removed from service. 

Active corrosion means continuing 
corrosion that, unless controlled, could 
result in a condition that is detrimental 
to public safety. 

. Administrator ineans the Administrator, 
Pipeline and Hazardous Materials Safety Ad
ministration or his or her delegate. 

Alarm means an audible or visible means 
of indicating to the controller that equipment br 

processes are outside operator-defined, safety
related parameters. 

Control room means an operations center 
staffed by personnel charged with the responsi
bility for remotely monitoring and controlling a 
pipeline facility. 

8/153 



PART 192-TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

Controller means a qualified individual 
who remotely monitors and controls the 
safety-related operations of a pipeline facili
ty via a SCAD A system from a control 
room, and who has operational authority and 
accountability for the remote operational 
functions of the pipeline facility. 

Customer meter means the meter that 
measures the transfer of gas from an opera
tor to a consumer. 

Distribution Line means a pipeline other 
than a gat4ering or transmission line. 

Electrical survey means a series of 
closely spaced pipe-to-soil readings over 
pipelines which are subsequently analyzed 
to identify locations where a corrosive cur
rent is leaving the pipeline. 

Exposed underwater pipeline means an 
underwater pipeline where the top of the 
pipe protrudes above the underwater natural 
bottom (as determined by recognized and. 
generally accepted practices) in waters less 
than 15 feet ( 4.6 meters) deep, as measured 
from mean low water. 

Gas means natural gas, flammable gas, 
or gas which is toxic or corrosive. 

Gathering Line means a pipeline that 
transports gas from a current production 
. facility to a transmission "line or main. 

Gulf of Mexico and its inlets means the 
waters from the mean high water mark of 
the coast of the Gulf of Mexico and its in
lets open to the sea (excluding rivers, tidal 
marshes, lakes, and canals) seaward to in
clude the territorial sea and Outer Continen
tal Shelf to a depth of 15 feet (4.6 meters), 
as measured from the mean low water. 

Hazard to navigation means, for the 
prnpose of this part, a pipeline where the 
top of the pipe is less than 12 inches (305 
millimeters) below the underwater natural 
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bottom (as determined by recognized and gen
erally accepted practices) in water less than 15 
feet (4.6 meters) deep, as measured from the 
mean low water. 

High pressure distribution system means a 
distribution system in which the gas pressure 
in the main is higher than the pressure provid:
ed to the customer. 

Line section means a continuous run of 
transmission line between adjacent compressor 
stations, between a compressor station and 

. storage facilities, between a compressor station 
and a block valve, or between. adjacent block 
valves. 

Listed specification means a specification 
listed in section I of Appendix B of this part. 

Low-pressure distribution system means a 
distribution system in which the gas pressure in 
the main is substantially the same as the pres
sure provided to the customer. 

Main means a distribution line that serves 
as a common.source of supply for more than 
one service line. 

Maximum actual operating pressure 
means the maximum pressure that occurs dur
ing normal operations over a period of 1 year . 

Maximum allowable operating pressure 
(MAOP) means the maximum pressure at 
which a pipeline or segment of a pipeline may 
be operated under this part. 

Municipality means a city, county, or any 
other political subdivision of a State. 

Offshore means beyond the line of ordi
nary low water along that portion of the coast 
of the United States that is in direct contact 
with the open seas and beyond the line marking 
the seaward limit of inland waters. 

Operator means a person who engages in 
the transportation of gas. 
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Outer Continental Shelf means all sub
merged lands lying seaward and outside the 
area of lands beneath navigable waters as 
defined in Section 2 of the Submerged 
Lands Act (43 U.S.C. 1301) and of which 
the subsoil and seabed appertain to the Unit
ed States and are subject to its jurisdiction 
and control. 

Person means any individual, firm, joint 
venture, partnership, corporation, associa
tion, _State, municipality, cooperative associ
ation, or joint stock association, and includ
ing any trustee, receiver, assignee, or per-

. sonal representative thereof. 

Petroleum gas means propane, propyl
ene, butane, (normal butane or isobutanes), 
and butylene (including isomers), or mix
tures composed predominantly of these gas
es, having a vapor pressure not exceeding 
208 psi (1434 kPa) at 100°F (38°C). 

Pipe means any pipe or tubing used in 
the transportation of gas, including pipe
type holders. 

Pipeline means all parts of those physi
cal facilities through which gas moves in 
transportation, including pipe, valves, and 
other appurtenance attached to pipe, com
pressor units, metering stations, regulator 
stations, delivery stations, holders, and fab
ricated assemblies. 

Pipeline environment includes soil re
sistivity (high or low), soil moisture (wet br 
dry), soil contaminants that may promote 
corrosive activity, and other known condi" 
tions that could affect the probability of ac
tive corrosion. 

Pipeline facility means new and exist
ing pipeline, rights-of-way, and any equip
ment, facility, or building used in the trans
portation of gas or in the treatment of gas 
during the course of transportation. 
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Service Line means a distribution line that 
transports ·gas from a common source of supply 
to an individual customer, to two adjacent or 
adjoining residential or small commercial cus
tomers, or to multiple residential or small 
commercial customers served through a meter 
header or manifold. A service. line ends at the 
outlet of the customer meter or at the connec
tion to a customer's piping, whichever is fur
ther downstream, or at the connection to cus
tomer piping ifthere is no meter. 

Service regulator means the device on a 
service line that controls the pressure of gas 
delivered from a higher pressure to the pres
sure provided to the customer. A service regu
lator may serve one customer or multiple cus
tomers through a meter header or manifold. · 

SMYS means specified minimum yield 
strength is: 

(a) For steel pipe manufactured in accord
ance with a listed specification, the yield 
strength specified as a minimum in that speci
fication; or 

(b) For steel pipe manufactured in accord
ance with an unknown or unlisted specifica
tion, the yield strength determined in accord
ance with §192.107(b). 

State means each.of the several States, the 
District of Columbia, and the Commonwealth 
of Puerto Rico. 

Supervisory Control and Data Acquisition 
(SCADA) system means a computer-based sys
tem or systems used by a controller in a control 
room that collects and displays information 
about a pipeline facility and may have the abil
ity to send commands back to the pipeline fa
cility. 

Transmission line means a pipelirn(, other 
than a gathering line, that: (1) transports gas 
from a gathering line or storage facility to a gas 
distribution center, storage facility, or large 
volume customer that is not down-stream from 
a gas distribution center; (2) operates at a hoop 
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stress of 20 percent or more of SMYS; or (3) 
transports gas within a storage field. 

Note: A large volume customer may re
ceive similar volumes of gas as a distribu
tion center, and includes factories; power 
plants, and institutional users of gas. 

Transportation of gas means the gath
ering, transmission, or distribution of gas by 
pipeline or the storage of gas, in or affecting 
interstate or foreign commerce. 

Welder means a person who performs 
manual or semi-automatic welding. 

Welding operator means a person who 
operates .machine or automatic welding 
equipment. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-13, 38 FR 9084, Apr. 10, 
1973; Arndt. 192-27,'41FR34598, Aug. 
16, 1976; Arndt. 192-58, 53FR1633, Jan: 
21, 1988; Arndt. 192~67, 56 FR 63764, Dec. 
5, 1991; Arndt. 192-72, 59 FR 17281, May 
12, 199(Amdt. 192-78, 61 FR28770, June 
6, 1996; Arndt. 192-81, 62 FR 61692, Nov. 
19, 1997; Arndt. 192-85, 63 FR 37500, July 
13, 1998; Arndt. 192-89, 65 FR 54440, 
Sept. 8, 2000;Amdt.192-91, 68FR11748, 
Mar. 12, 2003; Arndt. 192-93, 68 FR 
53895, Sept. 15, 2003; Arndt. 192-94, 69 
FR 32886, June 14, 2004; Arndt. 192-98, 69 
FR 48400, Aug. 10, 2004; Amdt. 192-94A, 
69 FR 54591, Sept. 9, 2004; Arndt. 192-
94B, 70 FR 3147, Arndt. 192-98, 69 FR 
48400, Aug. 10, 2004, Jan. 21, 2005; 70.FR 
11135, Mar. 8,.2005: Arndt. 1?2-112, 74 
FR 63310, Dec. 3, 2009; Arndt. 192-114, 74 
FR 48593, Aug 11, 2010; Arndt. 192-120, 
80FR12763, March 11, 2015] 

§192.5 Class locations. 

(a) Thfa section classifies pipeline loca
tions for purposes of this part. The follow-
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ing criteria apply to classifications under this 
section. 

(1) A "class location unit" is· an onshore 
area that extends 220 yards (200 meters) on 
either side of the centerline of any continuous 
I-mile (1.6 kilometers) length of pipeline. 

(2) Each separate dwelling unit in a multi-
. pie dwelling unit building is counted as a sepa
rate building intended for human occupancy. 

(b) Except as provided in paragraph ( c) of 
this section, pipeline locations are classified as 
follows: 

(1) A Class I location is: 
(i) An offshore area; or 
(ii) Any class location unit that has 10 or 

fewer buildings intended for human occupancy. 
(2) A Class 2 location is any class location 

unit that has more than 10 but fewer than 46 
buildings intended for human occupancy. 

(3) A Class 3 location is: 
(i) Any class location unit that has 46 or 

more buildings intended for human occupancy; 
or 

(ii) An area where the pipeline lies 
within 100 yards (91 meters) of either a build
ing or a small, well-defined outside area (such 
as a playground, recreation area, outdoor thea
ter, or other place of public .assembly) that is 
occupied by 20 or more persons on at least 5 
days a week for 10 weeks in any 12-month pe
riod. (The days and weeks need not be consec
utive.) 

( 4) A Class 4 location is any class loca
tion unit where buildings with four or more -
stories above ground are prevalent. 

( c) The length of Class locations 2, 3, and 4 
may be adjusted as follows: 

· (1) A Class 4 location ends 220 yards (200 
meters) from the nearest building with four or 
more stories above ground. 

(2) When a cluster of buildings intended for 
human occupancy requires a Class 2 or 3 loca
tion, the class location ends 220 yards (200 me
ters) from the nearest building in the cluster. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-56, 52 FR 32924, Sept. 1, 1987; 
Arndt. 192-78, 61 FR 28770, June 6, 1996; 
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Arndt. 192-78B, 61FR35139, July 5, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.7 What documents are incorporated 
by reference partly or wholly in this part? 

(a) This part prescribes standards, or 
portions thereof, incorporated by reference 
into this part with the approval of the Direc
tor of the Federal Register in 5 U.S.C. 
552(a) and 1 CFR part 51. The materials 
listed in this section have the full force of 
law. To enforce· any edition other than that 
specified in this section, PHMSA must pub
lish a notice of change in the Federal Regis
ter. 

(I) Availability of standards inc01po
rated by reference. All of the materials in
corporated by reference are available for 
inspection from several sources, including 
the following: 

(i) The Office of Pipeline Safety, Pipe
line and Hazardous Materials Safety Admin
istration, 1200 New Jersey Avenue SE., 
Washington, DC 20590. For more infor
mation contact 202-366-4046 or go to the 
PHMSA Web site at: 
http://www. phmsa. dot.gov/pipeline/regs. 

(ii) The National Arc~ives and Records 
Administration (NARA). For more infor
mation on the availability of this material at 
NARA, call 202-741-6030 or go to the 
NARA Web site at 
http://www.archives.gov/federal register/co 
de o(_(ederal regulations/ibr locations. 
html. 

(iii) Copies of standards incorporated by 
reference in this part can also be purchased 

. or are otherwise made available from the 
respective standards-developing organiza
tion at the addresses provided in the central
ized IBR section below. 

(2) [Reserved] 
(b) Ainerican Petroleum Institute (API), 

1220 L Street, NW., Washington, DC 
20005, phone: 202-682-8000, http://api.org/. 

(I) API Recommended Practice 5L 1, 
"Recommended Practice for Railroad 
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Transportation of Line Pipe," ih edition, Sep
tember 2009, (API RP 5Ll), IBR approved for 
§ f92.65(a). 

(2) API Recommended Practice 5LT, 
"Recommended Practice for Truck Transpoita
tion of Line Pipe," First edition, March 2012, 
(API RP 5LT), IBR approved for§ 192.6S(c) .. 

(3) API Recommended Practice SL W, 
"Recommended Practice for Transportation of 
Line Pipe on Barges and Marine Vessels," 3rd 
edition, September 2009, (API RP 5LW), IBR 
approved for§ 192.65(b). 

(4) API Recommended Practice 80, 
"Guidelines for the Definition of Onshore Gas 
Gathering Lines;" 1st edition; April 2000, (API 
RP 80), IBR approved for§ 192.8(a). 

(5) API Recommended Practice 1162, 
"Public Awareness Programs for Pipeline Op
erators," 1st edition, December 2003, (API RP 
1162), IBR approved for §192.616(a), (b), and 
(c). 

(6) API Recommended Practice 116S, 
"Recommended Practi~e for Pipeline SCADA 
Displays," First edition, January 2007, (API RP 
116S), IBR approved for§ 192.63l(c). 

(7) API Specification SL, "Specification for 
Line Pipe," 45th edition, effective July 1, 2013, 
(API Spec SL); IBR approved for§§ 192.SS(e); 
192.l 12(a), (b), (d), (e); 192.l B; ·and Item I, 
Appendix B to Part 192. 

(8) ANSI/AP! Specification 6D, "Specifi- . 
cation for Pipeline Valves," 23rd edition, effec
tive October 1, 2008, including Errata 1 (June 
2008), Errata 2 (November 2008), Errata 3 
(February 2009), Errata 4 (April 2010), Errata 
5 (November 2010), Errata 6 (August 2011 ), 
Addendum 1(October2009, Addendum 2 
(August 2011), and Addendum 3 (October 
2012), (ANSI/AP! Spec 6D), IBR approved for 
§ 192.14S(a). 

(9) API ·Standard 1104, "Welding of Pipe
lines and Related Facilities," 20th edition, Oc
tober 2005, including errata/addendum (July 
20.07) and errata 2 (2008), (API Std 1104), IBR 
approved for §§ .192.225(a); 192.227(a); 
192.229(c); 192.241(c); and Item II, Appendix 
B. 
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(c) ASME International (ASME), Three 
Park Avenue, New York, NY 10016, 800-
843-2763 (U.S./Canada), 
http://www.asme.org/ .. 

(1) ASME/ANSI B16.l-2005, "Gray 
Iron Pipe Flanges and Flanged Fittings: 
(Classes 25, 125, and 250)," August 31, 
2006, (ASME/ANSI B16.l), IBR approved 
for§ 192.147(c). 

(2) ASME/ANSI B16.5-2003, "Pipe 
Flanges and Flanged Fittings, "October 
2004, (ASME/ANSI B16.5), IBR approved 
for§§ 192.147(a) and 192.279. 

(3) ASME/ANSIB31G-1991 (Reaf
fnmed 2004), "Manual for Dete1mining the 
Remaining Strength of Corroded Pipelines," 
2004, (ASME/ ANSI B31 G), IBR approved 
for§§ 192.485(c) and 192.933(a). 

(4) ASME/ANSI B31.8-2007, "Gas 
Transmission and Distribution Piping Sys
tems," November 30, 2007, (ASME/ANSI 
B31.8), IBR approved for §§ .192.112(b) and 
192.619(a). 

(5) ASME/ANSI B3 l.8S-2004, "Sup
plement to B31.8 on Managing System In
tegrity of Gas Pipelines," 2004, 
(ASME/ANSI B3 l.8S-2004), IBR approved 
for§§ 192.903 note to Potential impact ra
dius; 192.907 introductory text; (b); 192.911 
introductory text, (i), (k), (1), (m); 

·192.913(a), (b), (c); 192.917(a), (b), (c), (d), 
(e); 192.921(a); 192.923(b); 192.925(b); 
192.927(b), (c); 192.929(b); 192.933(c), (d); 
192.935(a), (b); 192.937(c); 192.939(a); and 

. 192.945(a). 
( 6) ASME Boiler & Pressure Vessel 

Code, Section I, "Rules for Construction of 
Power Boilers 2007," 2007 edition, July 1, 
2007, (ASME BPVC, Section I), IBR ap
proved for§ 192.153(b). 

(7) ASME Boiler & Pressure Vessel 
Code, Section VIII, Division 1 "Rules for 
Construction of Pressure Vessels," 2007 
Edition, July 1, 2007, (ASME BPVC, Sec-

. tion VIII, Division 1 ), IBR approved for 
§§ 192.153(a), (b), (d); and 192.165(b). 

(8) ASME Boiler & Pressure Vessel · 
Code, Sectin VIII, Division 2 "Alternate 
Rules, Rules for Construction of Pressure 
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Vessels," 2007 edition, July 1,.2007, (ASME 
PBVC, Section VIII, Division 2), IBR ap
proved for§§ 192.153(b), (d); and 192.165(b). 

(9) ASME Boiler & Pressure Vessel Code, 
Section IX: "Qualification Standard for Weld
ing and Brazing Procedures, Welders, Brazers, 
and Welding and Brazing Operators," 2007 
edition, July 1, 2007, ASME PBVC, Section 
IX, IBR approved for §§ 192.225(a); 
192.227(a); and Item II, Appendix B to Part 
192. 

( d) American Society for Testing and Mate
. rials (ASTM), 100 Bar Harbor Drive, PO Box 

C700, West Conshohocken, PA 19428, phone: 
(610) 832-9585, Web site: http:www.astm.org/. 

(1) ASTMA53/A53M-10, "Standard Spec
ification for Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless," approved 
October 1, 2010, (ASTMA53/A53M), IBR 
approved for § 192.113; and Item II, Appendix 
B to Part 192. 

(2) ASTM A106/A106M-10, "Standard · · 
Specification for Seamless Carbon Steel Pipe 
for High-Temperature Service," approved 
October 1, 2010, (ASTM A106/A106M), IBR 
approved for§ 192.113; andltem I, Appendix 
B to Part 192. 

(3) ASTM A333/A333M-l 1, "Standard 
Specification for Seamless and Welded Steel 
Pipe for Low-Temperature Service," 
approved April I, 2011, (ASTM 
A333/A333M), IBR approved for§ 192.113; 
and Item I, Appendix B to Part 192. 

(4) ASTM A372/A372M-10, "Standard 
Specification for Carbon and Alloy Steel Forg
ings for Thin-Walled Pressure Vessels," ap
proved October 1, 2010, (ASTMA372/ 
A372M), IBR approved for§ 192.177(b). 

(5) ASTM A381-96 (reapproved 2005), 
"Standard Specification for Metal-Arc Welded 
Steel Pipe for Use with High-Pressure Trans
mission Systems," approved October 1, 2005, 
(ASTM A381), IBR approved for§ 192.113; 
and Item I, Appendix B to Part 192. 

(6) ASTM A578/A578M-96 (reapproved 
2001), "Standard Specification for Straight
Beam Ultrasonic Examination of Plain and 
Clad Steel Plates for Spe~ial Applications," 
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(ASTM A578/A578M), IBR approved for 
§ 192.112(c). 

(7) ASTM A671/A671M-10, "Standard 
Specification for Electric-Fusion-Welded 
Steel Pipe for Atmospheric and Lower 
Temperatures," approved April 1, 2010, 
(ASTM A671/A671M), !BR approved for 
§ 192.113; and Item I, Appendix B to Part 
192. 

(8) ASTM A672/A672M-09, "Standard 
Specification for ElectriC-Fusion-Welded 
Steel Pipe for High-Pressure Service at 
Moderate Temperatures," approved October 
1, 2009, (ASTM A672/A672M), IBR ap
proved for § 192.113 and Item I, Appendix 
B to Part 192. 

(9) ASTM A691/A691M-09, "Standard 
Specification for Carbon and Alloy Steel 
Pipe, Electric-Fusion-Welded for High
Pressure Service at High Temperatures," 
appr0.ved October 1, 2009, (ASTM . 

. A691/A691M), IBR approved for§ 192.113 
and Item I, Appendix B to Part 192. 

(10) ASTMJ)638-03, "Standard Test 
Method for Tensile Properties of Plastics," 
2003, (ASTM D638), IBR approved for 
§ 192.283(a) and (b). 

(11) ASTM D2513-87, "Standard Speci
fication for Thermoplastic Gas Pressure 
Pipe, Tubing, and Fittings," (ASTM D25 l3-
87), IBR approved for§ 192.63(a). 

(12) ASTM D2513-99, "Standard Spec
ificatin for Thermoplastic Gas Pressure 
Pipe, Tubing, and Fittings;" (ASTM D2513 -
99), IBR approved for§§ 192.191(b); 
192.281(b); 192.283(a) and Item 1, Appen
dix B to Part 192. 

(13) ASTM D2513-09a, "Standard Spec
ification for Polyethylene (PE) Gas Pressure 
Pipe, Tubing,· and Fittings," approved De
cember 1, 2009, (ASTM D2513-09a), IBR 
approved for§§ 192.123€; 192.191(b); 
192.283(a); and Item 1, Appendix B to Part 
192. . 

(14) ASTM D2517-00, "Standard Speci
fication for Reinforced Epoxy Resin Gas 
Pressure Pipe and Fittings," (ASTM 
D2517), IBRapproved for§§ 192.191(a); 

Revision 03/15 - Current thru 192-120 

192.28l(d); 192.283(a); and Item I, Appendix 
B to Part 192. 

(15) ASTM F1055-l998, "Standard Speci
fication for Electrofusion Type Polyethylene 
Fittings for Outside Diameter Controller Poly
ethylene Pipe and Tubing,;'_(ASTM Fl055), 
IBR approved for · § 192.283(a). 

(e) Gas Technology Institute (GTI) , former:
ly the Gas Research Institute (GRI),_l 700 S. 
Mount Prospect Road, Des Plaines, IL 60018, 
phone: 847-76~-0500, Web site: 
www.gastechnology.org. 

(1) GRI 02/0057 (2002) "Internal Corro
sion Direct Assessment of Gas Transmission · 
Pipelines Methodology," (GRI 02/0057), IBR 
approved for§ 192.927(c). 

(2) .[Reserved] · · 
(f) Manufacturers Standardization Society 

of the Valve and Fittings Industry, Inc. (MSS), 
127 Park St NE, Vienna, VA 22180, phone: 
703-281-6613, Web site: http://www.mss- · 
hq.orgl 

(1) MSS SP-44-2010, Standard Practice, 
"Steel Pipeline Flanges," 2010 edition, (includ
ing Errata· (May 20, 2011)), (MSS SP-44), IBR 
approved for§ 192.147(a). · 

(2) [Reserved] 
(g) NACE International (NACE), 1440 

South Creek Drive, Houston, TX 77084; 
phone: 281-228-6223 or 800-797-6223, Web 
site:. http://www. nace. org/Publications! 

(1) ANSI/NACE SP0502-2010, Standard 
Practice, "Pipeline External Corrosion Direct 
Assessment Methodology," revised June 24, 
2010, (NACE SP0502), IBR approved for§§ 
192.923(b); 192.925(b); 192.93l(d); 
192.935(b) and 192.939(a). 

(2) [Reserved] 
(h) National Fire Protection Association 

(NFPA), 1 Batterymarch Park, Quincy, Massa
chusetts 02169, phone: 1-617-984-7275, Web 
site: http://www.nfpa.org · 

(1) NFPA-30 (2012), "Flammable and 
Combustible Liquids Code," 2012 edition, June 
20, 2011 , including Enata 30-12-1 (September 
27, 2011) and Enata 30-12-2 (November 14, 
2011), (NFPA-30), IBR approved for§ 
192.735(b). 
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(2) NFPA-58 (2004), "Liquefied Petro
leum Gas Code (LP-Gas Code)," (NFPA-
58), JBR approved for§ 192.1 l(a), (b), and 
(c). 

(3) NFPA-59 (2004), "Utility LP-Gas 
Plant Code," (NFPA-59), JBR approved for 
§ 192.ll(a), (b), and (c). 

(4) NFPA-70 (2011), "National Electric 
Code," 2011 edition, issued August 5, 2010, 

· (NFPA-70), JBR approved for 
§§ 192.163(e); and 192.189(c) . . 

(i) Pipeline Research Council Interna
tional, Inc. (PRCI), c/o Technical Toolbox
es, 3801 Krrby Drive, Suite 520, P.O. Box 
980550, Houston, TX 77098, phone: 713-
630-0505, toll free: 866-866-;6766, Web 
site:· http://www.ttoolboxes.com/. (Contract 
number PR-3-805) 

.(1) AGA, Pipeline Research Committee 
Project, PR-3-805, "A Modified Criterion 
for Evaluating the Remaining Strength of 
Corroded.Pipe," (December 22, 1989), 
(PRCI PR-3-805 (R-STRENG)), JBR ap
proved for§§ 192.485(c); 192.933(a) and 
(d). 

(2) [ Reserved] 
U) Plastics Pipe Institute, Inc. (PPI), 105 

Decker Court, Suite 825, Irving, TX 75062, 
phone; 469-499-1044, Web site: 
http://www.plasticpipe.org/. 

(1) PPI TR-3/2008 HDB/HDS/PDB/ 
SDB/MRS Policies (2008), "Policies and 
Procedures for Developing Hydrostatic De
sign Gasis (HDB), Pressure Design Basis 
(PDB), Strength Design Basis (SDB), and 
Minimum Required Strength (MRS) Ratings 
for Thermoplastic Piping Materials or Pipe," 
May 2008, IBR approved for§ 192.121. 

(2) [Reserved] 

[Part 192- Org., Aug. 19, 1970, as amended 
by Arndt. 192-37, 46 FR 10157, Feb. 2, 
1981; Arndt. 192-51, 51FR15333, Apr. 23, 
1986; Arndt . .192-68, 58 FR 14519, Mar 18, 
1993; Arndt. 192-78, 61 FR28770, June 6, · 
1996; Arndt. 192-94, 69 FR 32886, June 15, 
2004; Arndt. 192-94A, 69 FR 54591, Sept. 
9, 2004; 70 FR 11135, Mar. 8, 2005; Arndt. 
192-99, 70 FR 28833, May 19, 2005; Arndt. 
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192-102, 71FR13289, Mar. 15, 2006; Arndt 
192-103, 71FR33402, June 8, 2006; Arndt. 
192-103c, 72 FR 4655, Feb. 1, 2007; Amdt. 
192-[106], 73 FR 16562, Mar. 28, 2008; Arndt. . 
192-[107], 73 FR 62147, October 17, 2008; 
Arndt. 192-[109], 74 FR 2889, January 16, 
2009; Arndt. 192-[110], 74 FR 17099, April 
14, 2009; Arndt. 192-112, 74 FR 63310, Dec. 
3, 2009; Arndt. 192-114, 74 FR 48593, Aug 11, 
2010; Arndt. 192-119, 80 FR 168, January 5, 
2015] 

§192.8 How are onshore gathering lines and 
regulated onshore gathering lines deter
mined? 

(a) An operator must use API RP 80 (in
corporated by reference, see §192.7), to deter
mine if an onshore pipeline (or part of a con
nected series of pipelines) is an onshore gather
ing line. The determination is subject to the . · 
limitations listed below. After making this de
termination, an operator must determine if the 
onshore gatheriug line is a regulated on.shore 
gathering line under paragraph (b) of this sec
tion. 

(1) The beginning of gathering, under sec
tion 2.2(a)(l) of A-PI RP 80, may not extend 
beyond the furthermost downstream point in a 
production operation as defined in section 2.3 
of API RP 80. This furthermost downstream 
point does not include equipmentthat can be 
used in either production or transportation, 
such as separators or dehydrators, unless that 
equipment is involved in the processes of "pro
duction and preparation for transportation or 
delivery of hydrocarbon.gas" within the mean
ing of "production operation." 

. (2) The endpoint of gathering, under sec-
. tion 2.2(a)(l)(A) of API RP 80, may not extend 
beyond the first downstream natural gas pro
cessing plant, unless the operator can demon
strate, using sound engineering principles, that 
gathering extends to a further downstream 
plant. · 
. (3) If the endpoint of gathering, 'under sec
tion 2.2(a)(l)(C) of API RP 80, is determined · 
by the commingling of gas from separate pro-
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duction fields, the fields may not be more 
than 50 miles from each other, unless the · 
Administrator finds a longer separation dis
tance is justified in a particular case (see 49 
CFR §190.9). 

( 4) The endpoint of gathering, under sec
tion 2.2(a)(l)(D) of API RP 80, may not ex
tend beyond the furthermost downstream 
compressor used to increase gathering line 
pressure for delivery to another pipeline. 

Type Feature 

(b) For purposes of §192.9, "regulated on
shore gathering line" means: 

(1) Each onshore gathering line (or segment 
of onshore gathering line) with a feature de~ 
scribed in the second column that lies in an ar
ea described in the third column; and 

(2) As applicable, additional lengths of line 
described in the fourth column to provide a 
safety buffer: 

Area Safety buffer 
A -Metallic and the MAOP Class 2, 3, or 4 location (see § 192.5). None. 

produces a hoop stress of 20 
percent or more of SMYS. If 
the stress level is unknown, 
an operator must determine 
the stress level according to 
the applicable provisions in 
subpart C of this part. 
-Non-metallic and the 
MAOP is more than 125 psig 
(862 kPa). 

B -Metallic and the MAOP Area I. Class 3 or 4 location. If the gathering line is in Area 
produces a hoop ·stress ofless Area 2. An area within a Class 2 location 2(b) or 2(c), the additional 
than 20 percent of SMYS. If the operator determines by using any of lengths ofline extend up-
the stress level is unknown, the following three methods: stream and downstream from 
an operator must determine (a) A Class 2 location. the area to a point where the 
the stress level according to (b) An area eXtending 150 feet ( 45.Tm) on line is at least 150 feet (45.7 
the applicable provisibns in each side of the centerline of any con- m) from the nearest dwelling 
subpart C of this part. tinuous 1 mile (1.6 Ian) of pipelin~ and in the area. However, if a 
-Non-metallic and the inclu4ing more than 10 but fewer than cluster of dwellings in Area 2 
MAOP is 125 psig (862 kPa) 46 dwellings. (b) or 2( c) qualifies a line as 
or less. (c) An area extending 150 feet (45.7 m) on Type B, the Type B classifi-

each side of the centerline of any con- cation ends 150 feet (45.7 m) 
tinous 1000 feet (305 m) of pipeline from the nearest dwelling in 
and including 5 or more dwellings. the cluster. 

[Arndt. 192-102, 71FR13289, Mar. 15, 2006] 

§192.9 What requirements apply to gather
ing lines? 

(a) Requirements. An operator of a gather
ing line must follow the safety requireme11ts of 
this part as prescribed by this section. 

(b) Offthore lines. Ah operator of an off
shore gathering line must comply with require
ments of this part applicable to transmission 
lines, except the requirem~nts in §192.150 and 
in subpart 0 of this part. 
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( c) Type A lines.· An operator of a Type A 
regulated onshore gathering line must comply 
with the requirements of this part applicable to 
transmission lines, except the requirements in 
§192.150 and in subpart 0 of this part. 
However, an operator of a Type A regulated 
onshore gathering line in a Class 2 location may 
demonstrate compliance with subpart N by de
scribing the processes it uses to determine the 
qualification of persons performing operations 
and maintenance tasks. 
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( d) .Type B lines. An operator of a Type B 
regulated onshore gathering line must comply 
with the following requirements: 

(1) If a line is new, replaced, relocated, or 
otherwise changed, the design, installation, 
construction, initial inspection, and initial test
ing must be in accordance with requirements of 
this part applicable to transmission lines; 

(2) If the pipeline is metallic, control corro
sion according to requirements of subpart I of 
this part applicable to transmission lines; 

(3)·Carry out a damage prevention program 
under §192.614; · 

( 4) Establish a public educatio~ program 
under §192.616; 

(5) Establish the MAOP of the line under 
§192.619; and 

(6) Install and maintain line markers ac
cording to the requirements for transmission 
lines in §192.707. 

(7) ·Conduct leakage surveys in accordance 
with§ 192.706 using leak detection equipment 
and promptly repair hazardous leaks that are 
discovered in accordance with§ 192.703(c). 

( e) Compliance deadlines. An operator of a 
regulated onshore gathering line must comply 
with'the following deadlines, as applicable. 

(1) An operator of a new, replaced, relocat
ed, or otherwise changed line must be in com
pliance with the applicable requirements of this 
section by the date the line goes_ into service, 
unless an exception in §192.13 applies. 

(2) If a regulated onshore gathering line ·ex
isting on April 14, 20_06 was not previously 
subject to this part, an operator has: until the 

· dat~ stated in the second column to comply 
with the applicable requirement for .the line · 
listed in the first column, unless the Adminis
trator finds a later deadline is justified in: a par
ticular case: 

Requirement 

Control corrosion according 
to Subpart I requirements for . 
transmission lines. 
Carry out a damage preven
tion program under 
§192.614. 
Establish MAOP under 

Compliance 
deadline 

April 15, 2009. 

October 15, 2007. 

October 15, 2007. 
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§192.619 
Install and maintain line April 15, 2008. 
markers under §192.707. 
Establish a public education April 15, 2008. 
program under §192.616. 
Other provisions of this part · April 15, 2009. 
as required by paragraph ( c) 
of this section for Type A 
lines. 

(3) If, after April 14, 2006, a change in class 
location or increase in dwelling density causes 
an onshore gathering line to be a regulated on
shore gathering line, the operator has 1 year for 
Type B lines and 2 years for. Type A lines after 
the line becomes a regulated.onshore gathering 
line to comply with this section. 

[Part 192 - Oig., Aug. 19, 1970, as amended by 
Arndt. 192-72, 59FR17281, April 12, 1994; 
Arndt. 192-95B, 69 FR18227, April 6, 2004, 
Arndt. 192-102, 71FR13289, Mar. 15, 2006~ . 
Arndt. 192-120, 80 FR 12763, March 11, 2015] 

§192.10 Outer continental shelf pipelines. 

Operators of transportation pipelines on the 
Outer Continental Shelf (as defined in the Out
er Continental Shelf Lands Act (43 U.S.C. 
13 31) must identify on all their respective 
pipelines the specific points at which operating 
responsibility transfers to a producing operator. 
For those instances in which the transfer points 
are not identifiable by a durable marking, each 
operator will have· until September 15, 1998 to 
identify the transfer points. If it is not practi
cable to durably mark a transfer point and the 
transfer point is located above water, the opera
tor must depict the transfer point on a schemat- · 
ic located near the transfer point. If a transfer 

. point is located subsea, then the operator must 
iqentify the transfer point on a schematic 
which must be maintained at the nearest up
stream fadlity and provided to PHMSA upon 
request. For those cases in which adjoining 
operators have not agreed on a transfer point 
by September 15, 1998 the Regional Director 
and the MMS Regional Supervisor will make a 
joint determination of the transfer point. 
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[Arndt. 192-81, 62 FR 61692, Nov. 19, 1997; 
70 FR 11135, Mar. 8, 2005] 

§192.11 Petroleum gas systems. 

(a) Each plantthat supplies petroleum gas 
by pipeline to a natural gas distribution system 
must meet the requirements of this part and 
ANSI/NFPA NFPA 58 and 59 (incorporated 
by reference, see§ 192.7), NFPA 58 and 59. 

(b) Each pipeline system subject to this part 
that transports only petroleum gas or petroleum 
gas/air mixtures must meet the requirements of 
this part and of ANSI/NFPA NFPA 58 and 59 
(incorporated by reference, see § 192. 7) NFP A · 
58 and 59. 

( c) In the event of a conflict between this 
part and ~NSl/NFPA NFPA 58 and 59 (incor
porated by reference, see § 192.7), ANSI/ 
NFPA NFPA 58 and 59 prevail. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
. Arndt. 192-68, 58 FR 14519, Mar. 18, 1993; 
Arndt. 192-75, 61FR18512, Apr. 26, 1996; 
Arndt. 192-78, 61 FR28770, June 6, 1996; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

192.12 [Removed] 

[Arndt. 192-10, 37 FR 21638, Oct. 13, 1972 as 
amended by Amdt. 192-36, 45 FR 10769, Oct. 
23, 1980] 

§192.13 What general requirements apply 
to pipelines regulated under this part? 

(a) No person may operate a segment of 
pipeline listed in the first column that is read
ied for service after the date in the second col
umn, unless: 

(1) The pipeline has been designed, in
stalled, constructed; initially inspected, and 
initially tested in accordance with this part; or 

(2) The ·pipeline qualifies for use under this 
part according to the requirements in §192.14. 
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Pipeline 
Offshore gathering line. 
Regulated onshore gathering line 
to which this part did not apply 
until April 14, 2006. 

. All other pipelines. 

Date 
July 31, 1977. 
March 15 2007. 

March 12, 1971. 

(b) No person may operate a segment of 
pipeline listed in the first column that is re
placed, relocated, or otherwise changed after 
the date in the seco.nd column , unless the re
placement, relocation, or change has been 
made according to the requirements in this 
part. 

Pipeline 
Offshore gathering line. 
Regulated onshore gathering line 
to which this part did not apply 
until April 14, 2006. 
All other pipelines. 

Date 
July31, 1977. 
March 15 2007. 

November 12, 
1970. 

( c) Each operator shall maintain, modify as 
appropriate, and follow the plans, procedures, 
and programs that it is required to estabVsh 
under this part. 

[Part 192 - Org;., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Amdt. 192-30, 42 FR 60146, Nov. 25, 1977, 
Arndt. 192~102, 71 FR 13289; Mar .. 15, 2006] 

§192.14 Conversion to service subject to 
this part . . 

(a) A steel pipeline previously used in ser
vice not subject to this part qualifies for use 
under this part ifthe operator prepares and fol-: 
lows a written procedure to carry out the fol
lowing requirements: 

(1) The design, construction, operation, and 
maintenance history of the pipeline must be 
re~iewed and, where sufficient historical rec
ords are not available, appropriate tests must be 
performed to determine if the pipeline is in a 
satisfactory condition for safe operation. 

(2) The pipeline right-of-way, all above-
. ground segments of the pipeline, and appropri
ately seleCted underground segments must be 
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visually inspected for physical defects and op
erating conditions which reasonably could be 
expected to impair the strength or tightness of 
the pipeline. · 

(3) All known unsafe defects and condi- . 
tions must be corrected in accordance with this 
part. 

( 4) The pipeline must be tested in accord
ance with Subpart J of this part to substantiate 
the maximum allowable operating pressure 
permitted by Subpart L of this part. 

(b) Each operator must keep for the life of 
the pipeline a record of investigations, tests, 
repairs, replacements, and alterations made un
der the requirements of paragraph (a) of this 
section. 

·[Arndt. 192-30, 42 FR 60146, Nov. 25, 1977] 

§192.15 Rules of regulatory construction. 

(a) As used in this part: 
"Includes" means "including but not lim

ited to." 
"May" means "is permitted to" or "is au

. thorized to." 
"May not'' means "is not permitted to" or 

"is not authorized to." · 
"Shall" is used in the mandatory and im

perative sense: 
(b) In this part: 
(1) Words importing the singular include 

· the plural; 
(2) Words importing the plural include the 

singular; and, 
(3) words importing the masculine gender 

include the feminine. 

[Part 192 - Org., Aug. 19, 1970] 

§192.16 Customer notification. 

(a) This section applies to each operator of 
a service line who does not maintain the cus
tomer's buried piping up to entry of the first 
building downstream, or, ifthe customer's bur
ied piping does not enter a building, up to the 
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principal gas utilization equipment or the first 
fence (or wall) that surrounds that equipment. 
For the purpose of this section; "customer bur
ied piping" does not include branch lines that 
serve yard lanterns, pool heaters, or other types 
of secondary equipment. Also, "maintain" 
means monitor for corrosion according to 
§192.465 ifthe customer's buried piping is 
metallic, survey for leaks according to 
§192.723, and if an unsafe condition is found, 
shut off the flow of gas, advise the customer of 
the need to repair the unsafe condition, or re
pair the unsafe condition. 

(b) ·Each operator shall notify each custom
er once in writing of the following information: 

(1) The operator does not maintain the cus
tomer's buried piping: 

(2) If the customer's buried piping is not 
maintained, it may be subject to the potential 
hazards of corrosion and leakage. 

(3) Buried gas pip1ng should be
(i) Periodically inspected for leaks; 
(ii) Periodically inspected for corrosion if 

the piping is metallic; and 
· (iii) Repaired if any unsafe condition is 

· discovered. 
(4) When excavating near buried gas pip

ing, the piping should be located in advance, 
and the excavation done by hand. 

( 5) The operator (if applicable), plumbing 
contractors, and heating contractors can assist 
in locating, inspecting, and repairing the cus
tomer's buried piping. 

(c) Each operator shall notify each custom
er not lateithan August 14, 1996, or 90 days 
after the customer first receives gas at a partic
ular location, whichever is later. However, op
erators of master meter systems may continu
ously post a general notice in a prominent loca
tion :frequented by customers. 

( d) Each operator must make the foliowing 
records available for inspection by the Adl)lin
istrator or a State agency participating under 40 
U.S.C. 60105 or 60106; 

(1) A copy of the notice currently in use; 
and 

(2) Evidence that notices have been sent to 
customers within the previous 3 years. 
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[Arndt. 192-74, 60 FR 41821, Aug. 14, 1995 as 
amended by Arndt. 192-74A, 60 FR 63450, 
Dec. 11, 1995; Arndt. 192-84, 63 FR 7721, 
Feb. 17, 1998] 

§192.17 [Reserved] 

[Arndt. 192-1, 35 FR 16405, Oct. 21, 1970 as 
amended by Arndt. 192-38, 48 FR 37250, July 
20, 1981] 

Revision 03/15 - Current thru 192-i20 
20/153 



PART 192 - TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

Subpart B-Materials 

§192.51 Scope. 

This subpart prescribes minimum require
ments for the selection and qualification of 
pipe and components for use in pipelines. 

[Part 192- Org., Aug. 19, ·1970] 

§192.53 General. 

Materials for pipe and components must 
be: 

(a) Able to maintain the structural integrity 
of the pipeline under temperature and other 
environmental conditions that may be antici-
pated; . 

(b) Chemically compatible with any gas 
that they transport and with any other material 
in the pipeline with which they are in contact; 
and, 

( c) Qualified in accordance with the appli
. cable requirements of this subpart. 

[Part 192 - Org., Aug. 19, 1970] 

§192.55 Steel pipe. 

(a) New steel pipe is qualified for use under 
this part if: 

(1) It was maI).ufactured in accordance with 
aJisted specification; 

(2) It meets the requirements of-
(i) Section II of Appendix B to this part; or 
(ii) If it was manufactured before N ovem-

ber 12, 1970, either section II or III of Appen
dix B .to this part; or 

(3) It is used in accordance with paragraph 
( c) or ( d) of this section. . 

(b) Used steel pipe is qualified for use un
der this part if: 

(1) It wa.s manufactured in accordance with 
a listed specification and it meets the require
ments of paragraph II-C of Appendix B to this 
part; 
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(2) It meets the requirements of: 
(i) Section II of Appendix B to this part; or 
(ii) If it was manufactured before Novem-

ber 12, 1970, either section II or III of Appen
dix B to this part; 

(3) It has been used in an existing line of · 
the same or higher pressure and meets the re
quirements of paragraph II-C of Appendix B to 
this part; or · 

( 4) It is used in accordance ·with paragraph 
( c) of this section. 

· (c) New or used steel pipe may be used at a 
·pressure resulting in a hoop stress of less than 
6,000 psi (41 Mpa) where no close coiling or 
close bending is to be done, if visual examina
tion indicates that the pipe is in good condition 
and that it is free of split seams and other de
fects that would cause leakage. If it is to be 
welded, steel pipe that has not been manufac
tured to a listed specification must also pass 
the weldability tests prescribed in paragraph II
B of Appendix B to this part. 

( d) Steel pipe that has not been previously 
used may be used as replacement pipe in a 
segment of pipeline if it has been manufactured 
prior to November 12, 1970, in accordance 

· with the same specification as the pipe used in 
constructing that segme.p.t of pipeline. 

(e) New steel pipe that has been cold ex
panded must comply with the mandatory pro
visions of API Specification_5L API Spec SL 
(incorporated by reference, see§ 192.7). 

[Part 192 - Org., Aug. 19; 1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970; 
Arndt. 192-12, 38 FR 4760, Feb. 22, 1973; 
Arndt. 192-51, 51FR15333, Apr. 23, 1986; 
Arndt. 192-68, 58 FR 14519, Mar. 18, 1993; 
Arndt. 192-85, 63 FR 37500, July B, 1998~ 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

§192.57 [Removed and Reserved] 

[5 FR 13257, Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5625, Feb. 6, 1989] 
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§192.59 Plastic pipe. 

(a) New plastic pipe is qualified for use 
under this part if: 

(1) It is manufactured in accordance with a 
listed specification; and 

(2) It is resistant to chemicals with which 
contact may be anticipated. 

(b) Used plastic pipe is qualified for use 
under this part if: 

(1) It was manufactured in accordance with 
a listed specification; 

(2) It is resistant to chemicals with which 
contact may be anticipated; 

(3) It has been used only in natural gasser
vice. 

(4) Its dimensions are still within the toler
ances of the specification to which it was man
ufactured; and, 

(5) It is free of visible defects. 
(c) For the purpose of paragraphs (a)(l) 

and (b)(l) of this section, where pipe of a di
ameter included in a listed specification is im
practical to use, pipe of a diameter between the 
sizes includ.ed in a listed specification may be 
used if it: 

(1) Meets the strength and design criteria 
required of pipe included in that listed specifi.: 
cation; and 
· (2) Is manufactured from plastic com• 

pounds which meet the criteria for material re
quired of pipe included in that listed specifica
tion. 

(d) Rework and/or regrind material is not 
. allowed in plastic pipe produced after March 6, 
2015 used under this part. 

[Part 192 -. Org., Aug. 19, 1970, as amended by 
Arndt. 192-19, 40 FR 10472, Mar. 6, 1975; 
Arndt. 192-58, 53 FR 1633, Jan. 21, 1988; 
Amdt.192-119, 80.PR 168,'January 5, 2015] 

§192.61 [Removed arid Reserved] 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5625, Feb. 6, 1989] 
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§192.63 Marking of materials. 

(a) Except as provided in paragraph (d) of 
this section, each valve, fitting, length of pipe, 
and other component must be marked- . 

(1) As prescribed in the specification or 
standard to which it was manufactured, except 
that thermoplastic pipe and fittings made of 
plastic materials other than polyethylene must 
be marked in accordance with ASTM D25 l 3-
87 (incorporated by reference, .see § 192. 7); or 

(2) To indicate size, material, manufactur-. . 

er, pressure ·rating, and temperaturerating, and 
as appropriate, type, grade, and model. 

(b) Surfaces of pipe and components that 
are subject to stress from internal pressure may 
not be field die stamped. 

( c) If any item is marked by die stamping, 
the die must have blunt or rounded edges that 
will minimize stress concentrations. 

(d) Paragraph (a) of this section does not 
apply to items manufactured. before November 
12, 1970, that meet all of the following: 

(1) The item is identifiable as to type, man
ufacturer, and model. 

(2) Specifications or standards giving pres
sure, temperature, and other. appropriate crite- · 
ria for the use bf items are readily available. 

[Part 192 - Org.,Aug. 19, 1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970; 
Arndt. 192-31, 43FR13883, Apr. 3, 1978; 

. 'Arndt. 192-61, 53 FR 36793, Sept. 22, 1988; 
Arndt. 192-61A, 54 FR 32642, Aug. 9, 1989; 
Arndt. 192-62, 54 FR 5627, Feb. 6, 1989; 
Arndt. 192-68, 58 FR 14519, Mar. 18, 1993; 
Arndt. 192-76;61 FR26121, May 25, 1996; 
Arndt. 192-76A, 61FR36825, July 15, 1996; 
Arndt. 192-114, 74 FR 48593, Aug 11, 2010; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

192 .. 65 Transportation of pipe. 

(a) Railroad. In a pipeline to be operated at 
a hoop stress of 20 percent or more of SMYS, 
an operator may not use install pipe having an 
outer diameter to wall thickness ratio of 70 to 1, 
or more, that is transported by railroad unless 
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the transportation is performed by API RP 5Ll 
(incorporated by reference, see § 192.7). : 

(1) The transportation is performed in ac
cordance with APT Recommended Practice 
5LW (incorporated by reference, see§ 192.7). 

(2) In the case of pipe transported before 
November 12, 1970, the pipe is tested in ac:.. · 
cordance with Subpart J of this Part to at least 
1.25 times the maximum allowable operating 
pressure if it is to be installed in a class 1 loca
tion and to at least 1.5 times the maximum al
lowable operating pressure if it is to be installed 
in a cfass 2, 3, or 4 location. Notwithstanding 
any.shorter time period permitted under Subpart 
j o.f this Part, the test pressure must be main
tained for at least 8 hours. 

(b) Ship or barge. In a pipeline to be oper
ated at a hoop stress of 20 percent or more of 
SMYS, an operator may not use pipe having an 
outer diameter to wall thickness ratio of 70 to 
1, or more, that is transported by ship or barge 
on both inland and marine waterways unless 
the transportation is performed in accordance 
with API Recommended Practice 5L W API RP 
5L W (incorporated by reference, see § 192. 7). 

( c) Truck In a pipeline to be operated at a 
hoop stress of 20 percent or more of SMYS, an 
operator may not use pipe havirig an outer di-

. ameter to wall thickness ratio of 70 to 1, or 
more, that is transported by truck unless the 
transportation is performed in accordance with 
API RP 5LT (incorporated by reference, see 
§192.7). 

[Arndt. 192-12, 38 FR 4760, Feb. 22, 1973, as . . 

amended by Arndt. 192-17, 40 FR 6346, Feb. 
11, 1975; Arndt. 192-68, 58 FR 14519, Mar. 
18, 1993; Arndt. 192-114, 74 FR 48593, Aug 
11, 2010; Arndt. 192-119, 80FR168, January . 
5, 2015; Arndt. 192-120, 80 FR 12763, March 
11,2015] 

Revision 03/15 - Current thru 192-120 
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Subpart C-Pipe Design 

§192.101 . Scope. 

This subpart prescribes the minimum re
quirements for the design of pipe. 

[Part 192 - Org., Aug. 19, 1970] 

§192.103 General. 

· Pipe must be designed with sufficient wall 
thickness, or must be installed with adequate 
protection, to withstand anticipated external 
pressures and loads that will be imposed on the 
pipe after installation. 

[Part 192 - Org., Aug. 19, 1970] 

§192.105 Design formula for steel pipe. 

(a) The design pressure for steel pipe is .de
termined in accordance with the following 
formula: 

P= (2St/D)xFxEx T 

P =Design pressure in pounds per square . 
inch (k:Pa) gage. 

S =Yield strength in pounds per square 
inch (kPa) determined in accordance 
with §192.107. 

D =Nominal outside diameter of the pipe in 
inches (millimeters). 

t = Nominal wall thickness of the pipe in 
inches. If this is unknown, it is deter
mined in accordance with §192.109. 
Additional wall thickness required for 
concurrent external loads in accordance 
with § 192. l 03 may not be included in 
computing design pressure. 

F =Design factor determined in accordance 
with § 192.111. 

E =Longitudinal joint factor determined in 
accordance with §192.113. 
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T =Temperature derating factor determined 
in accordance with §192.115. 

(b) If steel pip.e that has been subjected to 
. cold expansion to meet the SMYS is subse

quently heated, other than by welding or stress 
relieving as a part of welding, the design pres
sure is limited to 75 percent of the pressure de
termined under paragraph (a) of this section if 
the temperature of the pipe exceeds 900°F 
( 482°C) at any time or is held above 600°F 
(3 l 6°C) for more than one hour. 

[Part 192 - Org., Aug. 19, 1970 as amended by 
Arndt. 192-47, 49 FR 7569, May. 1, 1984; 
Arndt. 192-85, 63 FR 37500, July 13; 1998] 

§192.107 Yield strength (S) for steel pipe. 

(a) For pipe that is manufactured in accord
ance with a specification listed in section I of 
Appendix B of this part, the yield strength to 
be used in the design formula in §192.105 is 
the SMYS stated in the listed specification, if 
that value is known. 

(b) For pipe that is manufactured in ac
cordance with a specification not listed 1n sec
tion I of Appendix B to this part or whose 
specification or tensile properties are unknown, 
the yield strength to be used in the design for
mula irt § 192.105 is one of the following: 

(1) If the pipe is tensile tested in accord
ance with section II-D of Appendix B ·to this 
part, the lower of the following: 

(i) 80 percent of the average yield strength 
determined by the tensile tests. 

(ii) The .lowest yield strength determined 
by the ten.sile tests. 

(2) If the pipe is not tensile tested as pro
vided In paragraph (b)(l) of this section, 
24,000 psi (165 Mpa). 

[Part 192- Org.,Aug. 19, 1970 as am~nded by 
Arndt. 192-78, 61 FR28770, June 6, 1996; 
Arndt. 192-84, 63 FR 7721, Feb. 17, 1998; 
Arndt. 192-85, 63 FR 37500, July 13, 199~] 
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§192.109 Nominal wall thickness (t}for steel 
pipe. 

(a) If the nominal wall thickness for steel 
pipe is not known, it is determined by measur
ing the thickness of each piece of pipe at quar
ter points on one end. 

(b) However, if the pipe is of uniform 
grade, size, and thickness and there are more 
than 10 lengths, only 10 percent of the individ
ual lengths, but not less than 10 lengths, need 
be measured. The thickness of the lengths that 
are not measured must be verified by applying 
a gauge set to the minimum thickness found by 
the measurement. The nominal wall thickness 
to be used in the design formula in § 192.105 is 
the next wall thickness found in commercial 
specifications that is below the average of all 
the measurem_ents taken. However, the nomi
nal wall thickness used may not be more than . 
1.14 times the smallest measurement taken on 
pipe less than 20 inches (508 millimeters) in 
outside diameter, nor more than 1.11 times the 
smallest measurement taken on pipe 20 inches 
(508 millimeters) or more in outside diameter. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Amdt. 192-85, 63 FR 37500, July 13, 1998] 

§192.111 Design factor (F) for steel pipe. 

(a) Except as otherwise provided in para
graphs (b ), ( c\ and ( d) of this section, the de
sign factor to be used in the design formula in 
§ 192.105 is determined in accordance with the 
following table: 

Class location Design factor (F) 
1 0.72 
2 0.60 
3 0.50. 
4 0.40 

(b) A design factor of 0.60 or less must be 
used in.the design formula in §192.105 for 
steel pipe in Class 1 locations that: 
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(1) Crosses the right-of-way of an unim
proved public road, without a casing; 

(2) Crosses without a casing, or makes a 
parallel .encroachment on, the right-of-way bf 
either a hard surfaced road, a highway, a public 
street, or a railroad; 

(3) Is supported by a vehicular, pedestrian, 
railroad, or pipeline bridge; or 

(4) Is used in a fabricated assembly, (in
cluding separators, mainline valve assemblies, 
cross-connections, and river crossing headers) 

·or is used within five pipe diameters in any di
rection from the last fitting of a fabricated as
sembly, other than a transition piece or an el
bow used in place of a pipe bend which is not 
associated with a fabricated assembly. 

( c) For Class 2 locations, a design factor of 
0.50, or less, must be used in the design formu
la in §192.105 for uncased steel pipe that 
crosses the i;ight-of-way of a hard surfaced 
road, a highway, a public street, or a railroad. 

( d) For Class 1 and Class 2 locations, a de
sign factor of 0.50, or less, must be used in the 
design formula in §192.105 for-

(1) Steel pipe in a compressor station, regu
lating station, or measuring station, and 

(2) Steel pipe, including a pipe riser, on a 
platform located offshore or in inland naviga
ble waters. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Amdt. 192-27, 41FR34598, Aug. 16, 1976] 

§192.112 Additional design requirements 
for steel pipe using alternative maximum 
allowable operating pressure. 

For a new or existing pipeline segment to be 
eligible for operation·at the alternative maxi
mum allowable operating pressure (MAOP) 
calculated under § 192.620, a segment must 
meet the following additional design require-

. ments. Records for alternative MAOP must be 
maintained, for the useful life of the pipeline, 
demonstrating compliance with these require
ments: 
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To· address this The pipeline segmept must meet these additional requirements: 
design issue: 
(a) General (1) The plate, skelp, or coil used for the pipe must be micro-alloyed, fine grain, fully killed, con-
standards for tinuously cast steel with calcium treatment. 
the steel pipe. 

(2) The carbon equivalents of the steel used for pipe must not exceed 0.25 percent by weight, as 
calculated by the Ito-Bessyo formula (Pcm formula) or 0.43 percent by weight, as calculated by 
the International Institute of Welding (IIW) formula. 
(3) The ratio of the specified outside diameter of the pipe to the specified wall thickness must be 
less than 100. The wall thickness or other mitigative measures must prevent denting and ovality 
anomalies during construction, strength testing and anticipated operational stresses: 
( 4) The pipe ~ust be.manufactured using API Specification 5U API Spec 5L, product specifica-
tion level 2 (incorporated by reference, see § 192.7) for maximum operating pressures and mini-
mum and maximum operating temperatures and other requirements under this section. 

(b) Fracture . (1) The toughness properties for pipe must address the potential for initiation, propagation and 
control. arrest of fractures in accordance with: 

(i) API Specification 5L API Spec 5L (incorporated by reference, see §192.7); or 
(ii) American Society of Mechanical Eng!neers (ASME) B3 l.8 (incorporated by reference, . 

see §192.7); and 
(iii) Any correction factors n~eded to address pipe grades, pressures, temperatures, or gas 

compositions not expressly addressed in API Specification 5L API Spec 5L, product specification 
level 2 or ASME B31.8 (incorporated by reference, see §192.7). 
(2) Fracture control must: 

(i) Ensure resistance to fracture initiation while addressing the full range of operating temp~r-
atures, pressures, gas compositions, pipe grade and operating stress levels, including maximum 
pressures and minimum temperatures for shut-in conditions, that the pipeline is expected to expe-
rience. If these parameters change during operation of the pipeline such that they are outside the 
bounds of what was considered in the design evaluation, the evaluation must be reviewed and 
updated to assure continued resistance to :fracture initiation over the operating life of the pipeline; 

(ii) Address adjustments to toughness of pipe for each grade used and the decompression be-
havior of the gas at operating parameters; 

(iii) Ensure at least 99 percent probability of:fr~cture arrest within eight pipe lengths with a 
probability of not less than 90 percent within five pipe lengths; and(iv) Include fracture toughness 
testing that is equivalent to that described in supplementary requirements SR5A, SR5B, and SR6 
ofAPI Specification 5L (incorporated by reference, see§ 192.7) and ensures ductile :fracture and 
arrest with the following exceptions: 

(A) The results of the Charpy impact test prescribed in SR5A must indicate at least 80 
percent minimum shear area for any single test on. each heat of steel; and 

(B) The results of the drop weight test prescribed in SR6 must indicate 80 percent aver-
age shear area with a minimum single test result of 60 percent shear area for any steel test sam-
pies. The test results must ensure a ductile :fracture and arrest. 
(3) Ifit is not physically possible to achieve the pipeline toughness properties of paragraphs (b)(l) 
and (2) of this section, additional design features, such as mechanical or composite crack arrestors 
and/or heavier walled pipe of proper design and spacing, must be used to ensure :fracture arrest as 
described in paragraph (b)(2)(iii) of this section . . 

(c) Plate/coil (1) There must be an internal quality management program at all mills involved in producillg 
quality control. steel, plate, coil, skelp, and/or rolling pipe to be operated at alternative MAOP. These programs 

must be structured to eliminate or detect defects and inclusions affecting pipe quality. 
(2) A mill inspection program or internal quality rrianagement program must include (i) and either 
(ii) or (iii): 

(i) An ultrasonic test of the ends and at least 35 percent of the surface of the plate/coil or pipe 
to identify imperfections that impair serviceability such as laminations, cracks, and inC!usions. At . 
least 95 percent of the lengths of pipe manufactured must be tested. For all pipelines designed 
after December 22, 2008, the test must be done in accordance with ASTM A578/ A578M Level B , 
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or API 5L API Spec 5L Paragraph 7 :8-10 (incorporated by reference, see § 192. 7) br equivalent 
method, and either 

(ii) A macro etch test or other equivalent method to identify inclusions that may form center-
line segregation during the continuous casting process. Use of sulfur prints is not an equivalent 
method: The test must be carried out on the first or second slab of each sequence grad.ed with ari 
acceptance criteria of one or two on the Mannesmann scale or equivalent; or 

(iii) A quality assurance monitoring program implemented by the operator that includes audits 
of: (a) all steelmaking and casting facilities, (b) quality control plans and manufacturing procedure 
specifications, ( c) equipment maintenance and records of conformance, ( d) applicable casting su-
perheat arid speeds, and ( e) centerline segregation monitoring records to ensure mitigation of cen-
terline segnigation.during the continuous casting process. 

(d) Seam (1) There must be a quality assurance program for pipe seam welds to assure tensile strength pro-
quality control. vided in AP! Specification 5L API Spec 5L (incorporated by reference, see §192.7) for appropti-

ate grades. · 
(2) There must be a hardness test, using Vickers (Hvl 0) hardness test method or equivalent test 
method, to assure a maximum hardness of280 Vickers of the following: 

(i) A cross section of the weld seam of one pipe from each heat plus one pipe from each weld-
ing line per day; and 

(ii) For each sample cross section, a minimum of 13 readings (three for each heat affected 
zone, three in the weld metal, and two in each section of pipe base metal). 
(3) All of the seams must be ultrasonically tested after cold expansion and mill hydrostatic testing. 

( e) Mill hydro- (1) All pipe to be used in a new pipeline segment installed after October l, 2015, must be hydro-
static test. statically tested at the mill at a test pressure correspondirigto a hoop stress 'of 95 percent SMYS 

for 10 seconds. The test pressure may include a combination of internal test pressure and the al-
lowance for end loading stresses imposed by the pipe mill hydrostatic testing equipment as al-
lowed by APl S13esifieatieR ~b API Spec 5L, Appendix K (incorporated by reference, see §192.7). 
(2) Pipe in operation prior to December 22, 2008, must have been hydrostatically tested at the mill 
at a test pressure corresponding to a hoop stress of 90 percent SMYS for 10 seconds. 
(3) PiQe in operation on or after December 22, 2008, but before October 1, 2015, must have been 
hydrostatically tested at the mill .at a test 2ressure corresponding to a hoop stress of 95 percent 
SMYS for 10 seconds. The test pressure may include a combination of internal test pressure and 
the allowance for end loading stresses imposed by the Qipe mill hydrostatic testing egui2ment as 
allowed by "ANSI/API SQec 5L" (incorporated by reference, see§ 192.7). 

(f) Coating. (1) The pipe must be protected against external corrosion by a non- shielding coating. 
(2) Coating on pipe used for trenchless installation must be non- shielding and resist abrasions and 
other damage possible during installation. 
(3) A quality assurance inspection and testing program for the coating must cover the surface 
quality of the bare pipe, surface cleanliness and chlorides, blast cleaning, application temperature 
control, adhesion, cathodic disbandment, moisture permeation, bending, coating thickness, holi" 
day detection, and repair. 

(g) Fittings and (1) There must be certification records of flanges, factory induction bends and factory weld ells. 
flanges. Certification must address material properties such as chemistry, minimum yield strength and . . 

minimum wall thickness to meet design conditions. · 
(2) If the carbon equivalents of flanges, bends and _ells are greater than 0.42 percent by weight, the 
qualified welding procedures must include a pre-heat procedure. 
(3) Valves,- flanges and fittings must be rated based upon the required specification rating class for 
the alternative MAOP. 

(h) Compres- (1) A compressor station must be designed to limit the temperature of the nearest downstream 
sor stations. segment operating at alternative MAOP to a maximum of 120 degrees Fahrenheit ( 49 degrees 

Ce!Sius) or th~ higher temperature allowed in paragraph (h)(2) of this section unless a long-term 
coating integrity monitoring program is implem·ented in accordance with paragraph (h)(3) of this 
section. 
(2) If research, testing and field monitoring tests demonstrate that the coating type being used will 
withstand a higher temperature in long-terri:l operations, the compressor station may be designed 
to limit downstream piping to that higher temperature. Test results and acceptance criteria ad-
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dressing coating adhesion, cathodic disbandment, and coating condition must be provided to each 
P:HMSA pipeline safety regional office where the pipeline is in service at least 60 days prior to 
operating above 120 degrees Fahrenheit (49 degrees Celsius). An operator must also notify a State 
pipeline safety authority when the pipeline is located in a State where PHM'SA has an interstate 
agent agreement, or an intrastate pipeline is regulated by that State. 
{3) Pipeline segments operating at ~ltemative MAOP may operate at temperatures above 120 de
grees Fahrenheit (49 degrees Celsius) ifthe operator implements a long-term coating integrity 
monitoring program. The monitoring program must include examinations using direct current 
voltage gradient (DCVG), alternating current voltage gradient (ACVG), or an equivalent method 
of monitoring coating integrity. An operator inust specify the periodicity at which these examina
tions occur and criteria for repairing identified indications. An operator must submit its long- term 
coating integrity monitonng program to each PHMSA pipeline safety regional office in which the 
pipeline .is located for review before the pipeline segments may be operated at temperatures in · 
excess of 120 degrees Fahrenheit (49 degrees Celsius). An operator must also notify a State pipe
line safety authority when the pipeline is located in a State where PHMSA has an interstate agent 
agreement, or an intrastate pipeline is regulated by that State. 

[Arndt. 192-[107], 73 FR 62147, October 17, 2008 as amended by Amdt.192-111, .74 FR 62503, · 
Nov. 30, 2009; Arndt. 192-119, 80 FR 168, January 5, 2015; Arndt: 192-120, 80FR12763, 
March 11, 2015] 

I 
§192.113 Longitudinal joint factor (E) for 
steel pipe. 

The longitudinal joint factor to be used in 
the design formula in § 192.105 is determined 
in accordance with the following table: 

Longitudinal 
Specification Pipe Class Joint Factor 

(E) 
AS1MA53/ Seamless 1.00 
A53M 

Electric resistance welded 1.00 
Furnace butt welded 0.60 

AS1MA106 Seamless ·l.00 
AS1MA333/ . Seamless 1.00 
A333M 

Electric resistance welded 1.00 
AS1MA381 Double submerged arc 1.00 

welded 
AS1MA671 Electric-fusion welded 1.00 
AS1MA672 Electric-fusion welded LOO 
AS1MA691 · Electric-fusion welded 1.00 
API5L Seamless 1.00 
API S11ec 51 

Electric resistance welded 1.00 
Electric flash welded 1.00 
Submerged arc welded 1.00 
Furnace butt welded 0.60 

Other Pipe over 4 inches (102 0.80 
millimeters) 
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Other Pipe 4 inches (102 millime- 0.60 
ters) or less 

If the type of longitudinal joint cannot be de
termined, the joint factor to be used must not 
exceed that designated for "Other." 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-37, 46 FR 10157, Feb. 2, 1981; 
Arndt. 192-51, 51FR15333, Apr. 23, ~986; 
Arndt. 192-62 54 FR5625, Feb. 6, 1989; 
Arndt. 192-68, 58 FR 14519, Mar. 18, 1993; 
Arndt. 192-85, 63 FR 37~00, July 13, 1998; 
Arndt. 192-94, 69 FR 32886, June 14, 2004; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

§192.115 Temperature derating factor (T) 
for steel pipe. · 

The temperatun~ derating factor to be used 
in the design formula in § 192.l 05 is deter
mined as follows: 

Gas Temperature in 
degrees Fahrenheit 

(Celsius) 

250 (12l)or less 
300 (149) 

Temperature derating 
factor (T) 

1.000 
0.967 
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350 (177) 0.933 
400 (204) 0.900 
450 (232) 0.867 

For intermediate gas temperatures, the derating 
factor is determined by interpolation. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.117 [Reserved] 

[Part 192 - Org., Aug. 19, 1970, as amended ·by 
Arndt. 192-37, 46 FR 10157, Feb. 2, 1981 and 
46 FR 10706, Feb. 4, 1981, effective Mar. 31, 
1981; Arndt. 192-62, 54 FR.562'5, Feb. 6, 
1989] 

§192.119 [Reserved( 

[Part 192 - Org., Aug. 19, i970, as amended by 
Arndt. 192-62, 54 FR 5625, Feb. 6, 1989] 

§192.121 Design of plastic pipe. 

Subject to the limitations of §192.123, the 
design pressure for plastic pipe is determined 
in accordance with either of the following for
mulas: 

t 
P=2S. (DF) 

(D-t) 

P- 2S (DF) 
(SDR-1) 

P = Design pressure, gage, psig (k:Pa). 
S = For thermoplastic pipe, the IIDB de

termined in accordance with the 
.listed specification at a temperature 
equal to 73 °F (23°C), l00°F (38°C), 

· 120°F (49°C), or 140°F (60°C). In 
the absence an JIDH established at 
the specified temperature, the JIDB 
of a higher temperature may be used 
in determining a design pressure rat-
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ing at the specified temperature by 
arithmetic interpolation using the 
procedure in Part D.2 of PPI TR-
3/2008, HDBIPDB/SJ)B/MRS Poli
cies", (incorporated by reference, 
see §192.7). For reinforced thermo
setting plastic pipe, 11,000 psig 
(75,842 kPa). [Note: Arithmetic in
terpolation is not allowed for PA-11 
pipe.] 

t = Specified wall thickness,_ inches 
(mm). 

D = . Specified outside diameter, inches 
(mm). 

SDR = Standard dimension ratio, the ratio 
of the ·average specified outside di
ameter to the minimum specified 
wall thickness, corresponding to a 
value from a common numbering 
system that was derived from the 
American National Standards Insti
tute preferred number series 10. 

DF= 0.32 or =0.40 for PA-11 pipe pro
duced after January23, 2009 with a 
nominal pipe size (IPS or CTS) 4-
inch or less, and a SDR of 11 or 
greater (i.e. thicker pipe wall). 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-31, 43 FR 13883, Apr. 3, 1978; 43 
FR 43308, Sept. 25, 1978; Arndt. 192-78, 61 
FR 28770, June 6, 1996; Arndt. 192-85, 63 FR 

· 37500, July 13, 1998; Arndt. 192-94, 69 FR 
32886, June 14, 2004; Arndt. 192-103, 71 FR 
33402, June 8, 2006; Arndt. 192-[108], 73 FR 
79002, Dec. 24, 2008; Arndt. 192-111, 74 FR 
62503,Nov. 30,2009;Arndt.192-114, 74FR 
48593, Aug lJ, 2010; Arndt. 192-119, 80 FR 
168, January 5, 2015] 

§192.123 Design limitations for plastic pipe. 

(a) Except as provided in paragraph (e) and. 
paragraph (f) of this section, the design pres
sure may not exceed a gauge pressure of 100 
psig (689 kPa)for plastic pipe_ used in: 

(1) Distribution systems; or 
(2) Classes 3 and 4 k>cations. 
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(b) Plastic pipe may not be used where op
erating temperatures of the pipe will be: 

(1) Below -20°F (-29°C), or -40°F (-40°C) 
if all pipe and pipeline components whose op
erating temperature will be below -20°F (-
290C) have a temperature rating by the manu
facturer consistent with that operating tempera
ture; or 

(2) Above the following applicable temper
atures: 

(i) For thermoplastic pipe, the temperature 
at which the HDB used in the design formula 
under .§ 192.121 is determined. 

. (ii) For reinforced thermosetting plastic 
pipe, 150°F (66°C) . . 

( c) The wall thickness for thermoplastic 
pipe may not be less than 0.062 inch (1.57 mil
.limeters). 

( d) The wall thickness for reinforced ther
mosetting plastic pipe may not be less than that 
listed in the following table: 

Nonnal size in inches 
· (millimeters) 

2 (51) 
3 (76) 
4 (102) 
6 (152) 

Minimum wall thickness in 
inches (millimeters) 
0.060 (1.52) 
0.060 (1.52) 
0.070 (1.78) 
0.100 (2.54) 

( e) The design pressure for thermoplastic 
pipe produced after July 14, 2004 may exceed a 
gauge pressure of 100 psig (689 kPa) provided 

. that: 
. (1) The design pressure does not exceed 

125 psig (862 kPa); 
(2) The material is a PE2406 or a PE3408 

polyethylene (PE) pipe with the designation 
code as specified within ASTM D2513-9909a 
(incorporated by reference, see § 192. 7); 

(3) The pipe size is nominal pipe size (IPS) 
12 or less; and 

(4) The design pressure is determined in 
accordance with the design equation defined in 
§192.121. 

(f) The design pressure for polyamide-11 
(PA-11) pipe produced after January 23, 2009 
may exceed a gauge pressure of lOQ psig (689 
kPa) provided that 
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(1) The design pressure does not exceed 
200 psig (1379 kPa); 

(2) The pipe size is nominal pipe size (IPS 
or CTS) 4-inch or less; and 

(3) The pipe has a standard dimension ratio 
of SDR-11 or greater (i.e., thicker pipe wa~l). 

[Part 192 - Org., Aug. 19, 197.0, as amended by 
Arndt. 192-31, 43FR13883, Apr. 3, 1978; 
Arndt. 192-78, 61FR28770, June 6, 1996; · 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-93, 68 FR 53895, Sept. 15, 2003; 
Arndt. 192-94, 69 FR 32886, June 14, 2004; 
Arndt. 192-94A, 69 FR 54591, Sept. 9, 2004; 
Arndt. 192-103, 71FR33402, June 8, 2006: 
Arndt. 192-[108], 73 FR 79002, Dec. 24, 2008; 
Arndt. 192-114, 74 FR 48593, Aug 11, 2010; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

§192.125 Design of copper pipe. 

(a) Copper pipe used in mains must have a 
minimum wall thickness of 0.065 inches (1.65 
millimeters) and must be hard drawn. 

(b) Copper pipe used in service lines must 
. have wall thickness not less than that indicated 
in following table: 

Standard Nomillal Wall thickness 
size O.D. (inch) (millimeter) 
(inch) ·(inch)' Nominal Tolerance 
(millimeter) (millimeter) 
Y2 (13) 0.625 (16) .040 .0035 

(1.06) (.0889) 
5/8 (16) . 0.750 (19) .042 .0035 

(i.07) (.0889) 
% (19) 0.875 (22) .045 .0040 

(l.14) (.102) 
1 (25) 1.125 (29) .050 .0040 

(1.27) (.102) 
1 Y-i (32) 1.375 (35) .055 .0045 

(1.40) . (.1143) 
lY2 (38) 1.625 (41) .060 .0045 

(1.52) (.1143) 

(c) Copper pipe used in mains and service 
lines may not be used at pressures in excess of 
100 psi (689·kPa) gage. 

( d) Copper pipe that does not have an in
ternal corrosion resistant lining may ·not be 
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used to carry gas that has an average hydrogen 
sulfide content of more than 0 .3 grains/100 ft3 

(6.9/m3
) under standard conditions. Standard 

conditions refers to 60°F and 14.7 psia (15.6°C 
and one atmosphere). 

[Part 192 .. Org., Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5625, Fe<b. 6, 1989; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 
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Subpart D-Design of Pipeline 
Components 

§192.141 Scope. 

This subpart prescribes minimum require
ments for the design and installation of pipe
line components and facilities. In addition, it 
prescribes requirements relating to protection 
against accidental overpressuring. 

[Part 192 - Org., Aug. 19, 1970] 

§i92.143 General requirements. 

(a) Each component of a pipeline must be 
. able to withstand operating pressures and other 
anticipated loadings without impairment of'its 
serviceability wit.h unit stresses equivalent to · 
those allowed for comparable material in pipe 
in the same location and kind of service. How
ever, if de.sign based upon unit stresses is im
practical for a particular component, design 
may be based upon a pressure rating estab
lished by the manufacturer by pressure testing 
that component or a prototype of the compo
nent. · 

(b) The design and installation of pipeline 
components and facilities must meet applicable 
requirements for corrosion control found in 
subpart I of this part. 

[Arndt. 192-48, 49 CFR 19823, May 10, 1984 
as amended by 72 FR 20055, April 23, 2007] 

§192;144 Qualifying me~allic components. 

Notwithstanding ariy requirement of this 
subpart which incorporates by reference an .edi
tion of a document listed in §192.7 or Appen
dix B of this part, a metallic component manu
factured .in accord.ance with any other edition 
of that document is qualified for use under th.is 
part if--

( a) It can be shown through visual inspec-. 
ti on of the cleaned component that no defect 
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exists which might impair the strength or tight
ness of the component; and 

(b) T~e edition of the document under 
which the component was manufactured has 
equal or more stringent requirements for the 
following as an edition of that document cur
rently or previously listed in § 192. 7 or Appen
dix B of this part: 

(1) Pressure testing; 
(2) Materials; and, 
(3) Pressure and temperature ratings. 

[Arndt. 192-45, 48 FR 30637, July 5, 1983; 
·Arndt. 192-94, 69 FR 32886, June 14, 2004] 

§192.145 Valves. 

. . . (a) Except for.cast iron and plastic valves, 
each valve must meet the minimum require
ments of API 60 ANSI/ API Spec 6D (incorpo
rated by reference, see § 192. 7), or to a national 
or international standard that provides an 
equivalent performance level. A valve may not 
be used under operating conditions that exceed 
the applicable pressure-temperature ratings 
contained in those requirements. 

(b) Each cast iron and plastic valve must 
comply with the following: 

( 1) The valve must have a maximum ser
vice pressure rating for temperatures that equal 
or exceed the maximum service temperature. 

(2) The valve must be tested as part of the 
manufacturing, as follows: 

(i) With the valve in the fully open posi
tion, the shell must be tested with no leakage to 
a pressure at least 1.5 times the maximum ser
vice rating. 

(ii) After the shell test, the seat must .be · 
tested to a pressure no less than 1.5 times the 
maximum service pressure rating. Except for 
swing check valves, test pressure during the 
seat test must be applied successively on each 
side of the closed valve with the opposite side 
open. No visible leakage is permitted . . 

(iii) After the last pressure te.st is complet
ed, the valve must be operated through.its full 
travel to demonstrate freedom from interfer
ence. 
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( c) Each valve must be able to meet the an
ticipated operating conditions. 

· (d) No valve having shell (body, bonnet, 
cover, and/or ~md flange) components made of 
ductile iron may be used at pressures exceed
ing 80 percent of the pressure ratings for com
parable steel valves at their listed temperature. 
However, a valve having shell components 
made of ductile .iron may be used at pressures 
up to 80 percent of the pressure ratings for 
comparable steel valves at their listed tempera
ture, if: · 

(1) The temperature-adjusted service pres
sure does not exceed 1,000 psi (7 MPa) gage; . 
and 

(2) Welding is not used on any ductile iron 
component in the fabrication of the valve shells 
or their assembly. 

(e) No valve having shell (body, bonnet, 
cover, and/or end flange) components made of 
cast iron, malleable iron, or ductile iron may be 
used in the gas pipe components of compressor 
stations. 

[Part 192 - Org., Aug. 19,1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970; 
Arndt.. 192-22, 41FR13590, Mar. 31, 1976; 
Arndt. 192-37, 46 FR 10159, Feb. 2, 1981; 
Arndt. 192-62, 54 FR 5625, Feb. 6, 1989; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-94, 69 FR 32886, June 14, 2004; 
Arndt. 192-103, 71FR33402, June 8, 2006; 
Anidt. 192-114, 74 FR 48593, Aug 11, 2010; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

§192.147 Flanges and flange accessories. 

(a) Each flange or flange accessory (other 
than cast iron) must meet the minimum re
quirements of ASME/ANSI B 16.5, MSS SP-
44 ASME/ANSI B 16.5 and MSS SP-44 (in
corporated by reference, see§ 192.7), or the 
equivalent. 

(b) Each flange assembly must be able to 
withstand the maximum pressure at which the 
pipeline is to be operated and to.maintain its 
physical and chemical properties at any tern-
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perature to which it is anticipated that it might 
be subjected in service. 

(c) Each flange on a flanged joint in cast 
iron pipe must conform in dimensions, drilling, 
face and gasket design to ASME/ ANSI B 16.l 
(incorporated by reference, see §192.7) and be 
cast integrally with the pipe, valve, or fitting. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5625, Feb. 6, 1989; 
Arndt. 192-68, 54 FR 14519, Mar. 18, 1993; 
Arndt. 192-119, 80 FR 168, January 5, 2015]' 

§192.149 Standard fittings. 

(a) The minimum metal thickness of 
threaded fittings may not be less than specified 
for the pressures and temperatures in the appli
cable standards referenced in this part, or their 
·equivalent. 

(b) Each steel butt-welding fitting must 
have pressure and ternperature ratings based on 
stresses for pipe of the same or equivalent ma
terial. The actual bursting strength of the fit
ting must at least equal the computed bursting . 
strength of pipe of the designated material and 
wall thickness, as determined by a prototype 
that was tested to at least the pressure· required 
for the pipeline to which it is being added. 

[Part 192 - Org., Aug. 19, 1970] 

§192.150 Passage of internal inspection de
vices. 

.(a) Except as provided in paragraphs (b) 
and ( c) of this section, each new transmission 
line and each repfacement of line pipe; valve, 
fitting, or other line component in a transmis
sion line must be designed and constructed to 
accommodate the passage of instrumented in- . 

· temal inspection devices. · 
(b) This section does not apply to: 
(1) Manifolds; 
(2) Station piping such as at compressor 

stations, meter stations, or regulator stations; 
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(3) Piping associated with storage facilities, 
other than a continuous run of transmission 
line between a compressor station and storage 
facilities; 

( 4) Cross-overs; 
( 5) Sizes of pipe for which an instrumented 

internal inspection device is not commercially 
available; 

(6) Transmission lines, operated in con
junction with a distribution system which are 
installed in Class 4 locations; 

(7) Offshore transmission lines, except 
transmission lines 10% inches (273 millimeters) 
or more in outside diameter on which construc
tion begins after December 28, 2005, that run 
from platform to platform or platform to shore 
unless-

(i) Platform space or configuration is in
compatible with launching or retrieving instru
ment~d internal inspection devices; or 

(ii) ff the design includes taps for lateral . 
connections, the operator can demonstrate, 
based on investigation or experience, that there 
is no reasonably practical alternative under the 
design circumstances to the use of a tap that 
will obstruct the passage of instrumented inter
nal inspection devices; and 

(8) Other piping that, .under § 190 .9 of this 
chapter, the Administrator finds in a particular 
case would be impracticable to design and con
struct to accommodate the passage of instru
mented internal inspection devices, 

( c) An operator encountering emergencies, 
construction time constraints or other unfore
seen construction problems need not construct 
a new or replacement segment of a transmis
sion line to meet paragraph (a) of this section, 
if the operator determines and documents why 
an impracticability prohibits compliance with 
paragraph (a) of this section. Within 30 days 
after discovering the emergency or construc
tion problem the.operator must petition, under 
§190.9 of this chapter, for approval that design 
and construction to accommodate passage of 
instrumented internal inspection devices would 
be impracticable. If the petition is denied, 
within 1 year after the date of the notice of the 
denial, the operator must modify that segment 
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to allow passage of instrumented internal in
spection devices. 

[Arndt. 192-72, 59 FR 17275, Apr. 12, 1994as 
amended by Arndt. 192-85, 63 FR 37500, July 
13, 1998; Arndt. 192-97, 69 FR 36024, June 
28, 2004] 

§192.151 Tapping. 

(a) Each mechanical fitting used to make a 
hot tap must be designed for at least the operat
ing pressure of the pipeline. 

(b) Where a ductile iron pipe is tapped, the 
extent of full-thread engagement and the need 
for the use of outside-sealing service connec
tions, tapping saddles, or other fixtures must be 
determined by service conditions. 

( c) Where a threaded tap is made in cast 
iron or ductile iron pipe, the diameter of the 
tapped hole may not be more than 25 percent 
of the nominal diameter of the pipe unless the 
pipe is reinforced, except that 

(1) Existing taps may be used for replace
ment service, if they are free of cracks and 
have good thre.ads; and 

(2) Al 'l4-inch (32 millimeters) tap may be 
made in a 4-inch (102 millimeters) cast iron or 
ductile iron pipe, without reinforcement. 

However, in areas where climate, soil, and 
service conditions may create unusual external 
stresses on cast iron pipe, unreinforped taps 
may be used only on 6-inch (152 mil,limeters) 

· or larger pipe. 

[Part 192 - Org., Aug. 19, 1970;.-as amended by 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.153 Components fabricated by weld
ing. 

(a) Except for branch connections and as
semblies of standard pipe and fittings joined by 
circumferential welds, the design pressure of 
each component fabricated by welding, whose 
strength cannot be determined, must be estab-
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lished in accordance with pai;agraph U G-1 01 of 
section VIII , Division 1, of the ASME Boiler 
and Pressure Vessel Code (BPVC) (Section 
VlII, Division 1) (incorporated by reference, 
see §192.7)., 
(b) Each prefabricated unitthat uses plate .and 
longitudinal seams must be designed, con
structed, and tested in accordance with section 
VJJl, Division 1, or section VIII, Divisio~ 2 of 
the ASME BPVC (Section VIII, Division 1 or 
Section VIII, Division 2)(incorporated by ref
erence, see § 192.7)Boiler and Pressure Vessel 
Code, pxcept for the following: 

(1) Regularly manufactured butt-welding 
fittings. 

(2) Pipe that has been produced and tested 
under a specification listed in Appendix B to 
this part. 

(3) Partial assemblies such as split rings or 
collars. . . . 

( 4) Prefabricated units that the manufactur
er certifies have been tested to at least twice 
the maximum pressure to which theywill be 
subjected under the anticipated operating con
ditions. 

(c) Orange-peel bull plugs and orange-peel 
swages may not be used on pipelines that are to 
operate at a hoop stress of 20 percent or more 
of the SMYS of the pipe. 

( d) Except for flat closures designed in ac
cordance with section VIII of the ASME 
BPVC (Section VIII, Division 1 or 2) Boiler 
and Pressure Code, flat closures· and fish tails 
may not be used on pipe that either operates at 
100 P.:.Sj.:. (689 kPa) gage, or more, or is more 
than 3 inches (76 millimeters) nominal diame-
ter. 

( e) A component having a design pressure 
established in accordance with paragraph (a) or 
paragraph (b) of this section and subject to the 
strength testing requirements of§ 192.505(b) 
must be tested to at least 1.5 times the MAOP. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970; 

.Arndt. 192-68, 58FR14519, Mar. 18, 1993; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-119, 80 FR 168, January 5, 2015; 
Arndt. 192-120, 80 FR 12763, March 11, 2015] 
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§192.155 ·welded branch connections. 

Each welded branch connection made to 
pipe in the form of a single connection, or in a 
header or manifold as a series of connections, 
must be designed to ensure that the strength of 
the pipeline system is not reduced, taking into 
account the stresses in the remaining pipe wall 
due to the opening in the pipe or header, the 
shear stresses produced by the pressure acting 
on the area of the branch opening, and any ex
ternal loadings due to thermal movement, 
weight, and vibration. 

[Part 192 - Org., Aug. 19, 1970] 

§192.157 Extruded outlets. 

Each extruded outlet must be suitable for 
anticipated service conditions and must be at 
least equal to the design strength of the pipe 
and other fittings in the pipeline to which it is 
attached. 

[Part 192 - Org., Aug. 19, 1970] 

§192.159 Flexibility. 

Each pipeline must be designed with 
enough flexibility to prevent thermal expansion 
or contraction from causing excessive stresses 

· in the pipe or components, excessive bending 
or unusual loads at joints, or undesirable forces 
or moments at points of connection to equip
ment, or at anchorage or guide points. 

[Part 192 - Org., Aug. 19, 1970] 

§192.161 Supports and anchors. 

(a) Each pipeline and its associated equip
ment must have enough anchors or supports to: 

(1) Prevent undue strain on connected 
equipment; 

(2) Resist longitudinal forces caused by a 
bend or offset in the pipe; and; 
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(3) Prevent or damp out excessive vibra
tion. 

(b) Each exposed pipeline must have 
enough supports or anchors to protect the ex
posed pipe joints from the maximum end force 
_caused by internal pressure and any additional 
forces cailSed by temperature expansion or 
contraction or by the weight of the pipe and its 
contents . 

( c) Each support or anchor on an exposed . 
pipeline must be made of durable, noncombus
tible material and must be designed and in
stalled as follows: 

(1) Free expansion and contraction of the 
pipeline between supports or anchors may not 
be restricted. 

(2) Provision must be· made for the service 
conditions involved. 

(3) Movement of the pipeline may not 
cause disengagement of the support equipment. 

( d) Each support on an exposed pipeline 
operated at a stress level of 50 percent or more 
of SMYS must comply with the following: · 

(1) A structural support may not be welded 
.directly to the pipe. 

(2) The support must be provided by a 
member that completely encircles the pipe. 

(3) If an encircling member fa welded to a 
pipe, the weld must be continuous and cover 
the entire circllinference. 

( e) Each underground pipeline that is cori
nected to a relatively unyielding line or other 
fixed object must have enough flexibility to 
provide for possible movement, or it must have . 
an anchor that will limit the movement of the 
pipeline. 

(f) Except for offshore pipelines, each un
. derground pipeline that is being connected to 
new branches must have a firm foundation for 
both the header and the branch to prevent det
rimental lateral and vertical movement. 

[Part 192 - Org., Aug. 19, 1970; as amended by 
Arndt. 192~27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-58, 53FR1633, Jan. 21, 1988] 
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§192.163 Compressor stations: Design and 
construction. 

(a) Location ofcompressor building. Ex
cept for a compressor building on a platform 
located offshore or in inland navigable waters, 
each main· compressor building of a compres
sor station must be located on property under 
the control of the operator. It must be far 
enough away from adjacent property, not under 
control of the operat_or, to minimize the possi
bility of fire being communicated to the com
pressor building from structures on adjacent 
property. There must be enough open space 
around the main compressor building to allow 
the free movement of fire-fighting equipment. 

(b) Building construction. Each building 
on a compressor station site must be made of 

·noncombustible materials if it contains either
(1) Pipe more than 2 inches (51 millime

ters) in diameter that is carrying gas under 
pressure; or 

(2) Gas handling equipment other than gas 
utilization equipment used for domestic pur
poses. 

( c) Exits. Each operating floor of a main 
compressor building must have at least two 
separated and unobstructed exits located so as 
to provide a convenient possibilrty of escape. 
and an unobstructed passage to a place of safe
ty. Each door latch ·on an exit must be of a 
type which can be readily opened from the in
side without a key. Each swinging door locat
ed in an exterior wall must be mounted to 
swing outward. 

( d) Fenced area's. Each fence around a 
compressor station must have at least two gates 
located so as· to provide a convenient oppor
tunity for escape to a place of safety, or have 
other facilities affording a similarly convenient 
exit from the area. Each gate located within 
200 feet (61 meters) of any compressor plant 
building must open.outward and, when occu
pied, must be openable from the inside without 
a key. 

( e) Electrical facilities. Electrical equip
ment and wiring installed in compressor sta
tions must conform to the National Electrical 
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Code, ANSJ!NFPA 70 NFPA-70, so far as that 
code is applicable. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-37, 46 FR 10157, Feb. 2, 1981; 
Arndt. 192-68, 58 FR 14519, Mar. 18, 1993; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-119, 80 FR.168, January 5, 2015] 

§192:165 Compressor stations: 
Liquid removal. 

(a) Where entrained vapors iii gas may liq
uefy under the anticipated pressure and tem
perature conditions, the compressor must be 
protected against the introduction .of those liq
uids in quantities that could cause damage. 

(b) Each liquid separator used to remove 
entrained liquids at a compressor station must: 

(1) Have a manually operable means of 
removing these liquids. 

(2) Where slugs of liquid could be carried 
into the compressors, have either automatic 
liquid removal facilities, an automatic com
pressor shutdown ,device, or a high liquid level 
alarm; and, 

(3) Be manufactured in accordance with 
,section VIII of the ASME Boiler and Pressure · 
Vessel Code (BPVC) (incorporated by refer
ence, see § 192. 7) and the additional require
ments of§ 192.153(e), except that liquid sepa
rators constructed of pipe and fittings without 
. internal welding must be fabricated with a de
sign factor of 0.4, or less. · 

[Part 192 - Org., Aug. 19, 1970; Arndt. 192-
119, 80 'FR 168, January 5, 2015; Arndt. 192-
120, 80 FR 12763, March 11, 2015] 

§192.167 Compressor stations: · 
Emergency shutdown. · 

(a) Except for unattended field compressor 
stations of 1,000 horsepower (746 kilowatts) or 
less, each compressor station must have an 
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emergency shutdown system that meets the 
following: 

(1) It must be able to block gas out of the 
station .arid blow down the station piping. 

(2) It must discharge gas from the blow
down piping at a location where the gas will 
not create a hazard. 

(3) It must provide means for the shutdown 
of gas compressing equipment, gas fires, and 
electrical facilities in the vicinity of gas head
ers and in the compressor building, except, 
that: · 

(i) Electrical circuits that supply emergency 
lighting required to assist station personnel in 
evacuating the compressor building and the 
area in the vicinity of the gas headers must re
main energized; and 

(ii) Electrical circuits needed to protect 
equipment fr~m damage may remain ener
gized. 

(4) It must be operable from at least two 
locations, each of which is: 

(i) Outside the gas area of the station; 
(ii) Near the exit gates, if the station is 

fenced, or near emergency exits, if not fenced; 
and · · , 

(iii) Not more than 500 feet (153 meters) 
from the limits of the station. 

(b) If a compressor station supplies gas di
rectly to a distribution system with no other 
adequate source of gas available, the emergen
cy shutdown system must be designed so that it 
will not function at the wrong time and cause 
an unintended outage on the distribution sys
tem. 

( c) On a platform located offshore or in in
land navigable waters, the emergency shut
down system must be designed and installed to 
actuate automatically by each of the following 
events: 

(1) In the case of an unattended compressor 
station: 

(i) When the gas pressure equals the maxi
mum allowable operating pressure plus 15 per
cent or 

(ii) When an uncontrolled fire occurs on 
the platform; and 

(2) In the case of a compressor station in a 
building: 
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(i) When an uncontrolled fire occurs in the 
building; or 

(ii) When the concentration of gas in air 
· reaches 50 percent or more of the lower explo
sive limit in a building which has a source of 
ignition. 

( c) Each compressor unit in a compressor 
station must have a shutdown or alarm device 
that operates in the event of inadequate cooling 
or lubrication of the unit. 

( d) Each compressor station gas engine that 
operates with pressure gas injection must be 
equipped so that stoppage of the engi.i:te auto-

F or the purpose of paragraph (c)(2)(ii) of maticaily shuts off the fuel and vents the en-
~ction, an electrical-faciiitywhi,,.;i,,.,c'l>rh~c~a-n--. ---~grnr..· ~e-..idisttibation manifold. 

forms to Class 1, Group D of the National (e) Each muffler for a gas engine in a com-
Electrical Code is not a source of ignition. pressor station must have vent slots or holes in 

[Part.192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34605, Aug. 16, 1976; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.169 Compressor stations: Pressure 
limiting devices. 

(a) Each compressor station must have 
pressure relief or other suitable protective de
vices of sufficient capacity and sensitivity to 
ensure that the maximum allowable operating 
pressure of the station piping and equipment is 
not exceeded by more than 10 percent. 

(b) Each vent line·that exhausts gas from 
the pressure relief valves· of a compressor sta
ticin must extend to a location where the gas 
may be discharged without hazard. 

[Part 192 - Org., Aug. 19, 1970] 

192.171 Compressor stations: Additional 
safety equipment. 

(a) Each compressor station must have ad
equate fire protection facilities. If fire pumps 
are a part of these facilities, their operation 

·may not he affected by the emergency shut-:
down system. 

(b) Each compressor station prime mover, 
other than an electrical induction or synchro-· 
nous motor, must have an automatic device to 
shut down th!3 unit b({fore the speed of either 
the prime mover or the driven unit exceeds a 
maximum safe speed. 
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the baffles of each compartment to prevent gas 
from beip.g trapped in the muffler. 

[Part 192 - Org., Aug. · 19, 1970] 

§192.173 Compressor stations: 
Ventilation. 

Each compressor station building must be 
ventilated to ensure that employees are not en
dangered by the accumulation of gas in rooms, 
sumps, attics, pits, or other enclosed places. 

[Part 192 - Org., Aug. 19, 1970] 

§192.175 Pipe-type, and bottle-type holders. 

(a) Each pipe-type and bottle-type holder 
must be designed so as to prevent the accumu
latfon of liquids in the holder, in connecting 
pipe, or in auxiliary equipment, that might 
cause corrosion or interfere with the safe oper
ation of the holder. 

(b) Each pipe-type or bottle-type holder 
must have minimum clearance from other 
holders in accordance with the following for-

· mula: 

c = (D x p x F)/48.33) 

(C = (3D x P x F)/1,000) 

in which: 
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C = Minimum clearance between pipe · 
containers or bottles in inches (mil
limeters). 

D = Outside diameter of pipe c9ntainers 
or bottles in inches (millimeters). 

P = Maximum allowable operating 
pressure, psi (k:Pa) gage. 

F = Design factor as set forth in · 
§ 192.111 ofthis part. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.177 Additional provisions for bottle
type holders. 

(a) Each bottle-type holder must be-
(1) Located on a site entirely surrounded by 

fencing that prevents access by unauthorized 
persons and with minimum clearance from the 
fence as follows: 

Maximum allowable 
operating pressure 

Less than 1,000 p.s.i. 
(7 Mpa) gage 
1,000 p.s.i. 
(7 Mpa) gage or more 

Minimum clearance 
(feet) (meters) 

25 (7.6) 

100 (31) 

(2) Designed using the design factors set 
forth in §192.111; and, 

(3) Buried with a minimum cover in ac
cordance with §192.327. 

(b) Each bottle-type holder manufactured 
from steel that is not weldable under field con
ditions must comply with the following: 

(1) A bottle-type holder made from alloy 
steel must meet the chemical and tensile re
quirements for the various grades of steel in 
ASTM A3 72/3 72M (incorporated· by teference, 
see §192.7): 

(2) The actual yield-tensile ratio of the steel 
may not exceed 0.85. 

(3) Welding may not be performed on the 
holder after it has been heat treated or stress 
relieved, except that copper wires may be at
tached to the small diameter portion of the bot
tle end closure for cathodic protection if a lo
calized thermit welding process is used .. 
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(4) The holder must be given a mill hydro
static test at a pressure that produces a hoop 
stress at least equal to 85 percent of the SMYS. 

(5) The holder, connection pipe, and com-· 
ponents must be leak tested after installation as 
required by Subpart J of this part. 

[Part 192 - Org., Aug. 19, 1970 as amended by 
Arndt 192-58, 53 FR 1635, Jan 21, 1988; Arndt 
192-62, 54 FR 5625, Feb. 6, 1989; Arndt 192-
68, 58 FR 14519, Mar. 18, 1993;.Amdt. 192-
85, 63 FR 37500, July 13, 1998; Arndt. 192-
119, 80 FR 168, January 5, 2015] 

· §192.179 Transmission line valves. 

(a) Each transmission line, other than off
shore segments, must have sectionaliiing block 
valves spaced as follows, unless in a particular 
case the Administrator finds that alternative 
spacing would provide an equivalent level of 
safety: 

(1) Each point on the pipeline in a Class 4 
location·must be within 2Yz miles (4 kilome
ters) of a valve. 

(2) Each point on the pipeline in a Class 3 
location must be within 4 miles (6.4 kilome-
ters) of a valve. · 

(3) Each point on the pipeline in a Class 2 
location must be within 7Yz miles (12 kilome
ters) of a valve. 

(4) Each.point on the pipeline in a Class 1 
location must be within 10 miles (16 kilome
ters) of a valve. · 

(b) Each sectionalizing block valve on a 
transmission line, other than offshore seg~ 
ments, must comply with the folio.wing: 

(1) The valve and the operating device to 
open or close the valve must be readily acces
sible and protected from tampering and dam
age. 

(2) The valve must be supported to prevent 
settling of the valve or movement of the pipe to 
which it is attached. 

( c) Each section of a transmission line, oth
er than offshore segments, between main line 
valves must have a blowdown valve with 
enough capacity to allow the transmission line 
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to be blown down as rapidly as practicable: 
Each blowdown discharge must be located so 
the gas can be blown to the atmosphere with
out hazard and, ifthe transmission line is adja
cent to an overhead electric line, so that the gas 
is directed away from the electrical conductors. 

( d) Offshore segments of transmission lines 
must be equipped with valves or other compo
nents to shut off the flow of gas to an offshore 
platform in an emergency. 

[Part 192 - Org., Aug . .19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-78, 61 FR28770, June 6, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.181 Distribution line valves. 

(a) Each high-pressure distribution system 
must have valves spaced so as to reduce the 
time to shut down a section of main in an 
emergency. The valve spacing is determined 
by the operating pressure, the size of the mains, 
.and the local"physical conditions. 

(b) Each regulator station controlling the 
flow or pressure of.gas in a distribution system 
must have a valve installed on the inlet piping 
at a distance from the regulator station suffi
cient to permit the operation of the valve dur
ing an eme,rgency that might preclude access to 
the station. 

( c) Each valve on a main installed for oper.,. 
ating or emergency purposes must comply with 
the following: 

O) The valve must be placed in a readily 
accessible location so as to facilitate its opera
tion in an emergency. 

(2) The operating stem or mechanism must 
be readily accessible. 

(3) If the valve is installed in a buried box 
or enclosure, the box or enclosure must be in
stalled so as to avoid transmitting external 
loads to the main. 

[Part 192 - Org., Aug. 19, 1970] 

Revision 03/15- Currentthru 192-120 

§192.183 Vaults: Structural design re
quirements. 

(a) Each underground vault or pit for 
valves, pressure relieving, pressure limiting, or 
pressure regulating stations, must be able to 
meet the loads which may be imposed upon it, 
and to protect installed equipment. 

(b) There must be enough working space so 
that all of the equipment required in the vault 
or pit can be properly installed, operated, and 
maintained. · 

( c) Each pipe entering, or within, a regula
tor vault or pit must be steel for sizes 10 inches 
(254 millimeters), and less, except that control 
and gage piping may be copper." Where pipe 
exhmds through the vault or pit structure, pro
vision must be made to prevent the passage of 
gases or liquids through the opening and to 
avert strains in the pipe. 

. . 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192'-85, 63 FR 37500, July 13, 1998] 

§192.185 Vaults: Accessibility. 

Each vault must be located in an accessible 
location and, so far as practical, away from: 

(a) Street intersections or points where traf
fic is heavy ot dense; 

(b) Points of minimum elevation, catch ba
sins, or places where the access cover will be 
in the course of surface waters; and, 

(c) Water, electric, steam, or other facili
ties. 

[Part 192 - Org., Aug. 19, 1970] 

§192.187 Vaults: Sealing, venting, and ven
. tilation. 

Each underground vault or closed top pit 
containing either a pressure regulating or re
ducing station, or a pressure limiting or reliev
ing station, must be sealed, vented or ventilat
ed, as follows: 
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(a) When the internal volume exceeds 200 
cubic feet (5.7 cubic meters): 

(1) The vault or pit must be ventilated with . 
two ducts, each having at least the ventilating 
effect of a pipe 4 inches (102 millimeters) in 
diameter; 

(2) The ventilation must be enough to min
imize the fo1mation of combustible atmosphere 
in the vault or pit; and, · 

(3) The ducts must be high enough above 
grade to disperse any gas-air mixtures that 
might be discharged. 

(b) When the internal volume is more than 
75 cubic feet (2.1 cubic meters) but less than 
200 cubic feet (5.7 cubic meters): 

(1) If the vault or pit is sealed, each open
ing must have ·a tight :titting cover without 
open holes through which an explosive mixture 
might be ignited, and there must be a means 
for testing the internal atmosphere before re
moving the cover; 

(2) If the vault or pit is vented, there must 
be a means of preventing external sources of 
ignition from reaching the vault atmosphere; or 

(3) If the vault or pit is ventilated, para
graph (a) or (c) of this section applies. 

( c) If a vault. or pit covered by paragraph 
(b) of this section is ventilated by openings in 
the covers or gratings and the ratio of the inter
nal volume, in cubic feet, to the effective venti
lating area of the cover or grating, · in square 
feet, is less than 20 to 1, no additional ventila
tion is required. 

[Part 192 - Org., Aug.19, 1970, as amended by 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.189 Vaults: Drainage and waterproof
ing. 

(a) Each vault must be designed so as to 
minimize the entrance of water. 

(b) A vault containing gas piping may not 
be connected by means of a drain connection to 
ahy other underground structure. 

( c) Electrical equipment in vaults must con
form to the applicable requirements of Class 1, 
Group .D, of the National Electrical Code, 
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ANSI/NFPA 70 NFPA-70 (incorporated by 
reference, see § 192.7). 

[Part 192 - Org., Aug. 19, 1970as amended by 
Arndt. 192-76, 61FR26121, May 24, 1996; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

§192.191 . Design pressure of plastic fittings. 

(a) Thermosetting fittings for plastic pipe 
must conform to ASTM D 2517, (incorporated 
by reference, see § 192. 7). 

(b) Thermoplastic fittings for plastic pipe 
·. must conform to ASTM D2513-99 for plastic 

materials other than polyethylene or ASTM 
· D2513-09a for polyethylene plastic materials. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970; 
Arndt. 192-58, 53 FR 1633, Jf!.n. 21, 1988; 
Arndt. 192-114, 74 FR 48593, Aug 11, 201 O; 
Arndt. 192-119, 80 FR 168, January 5, 2015] 

§192.193 Valve installation in plastic pipe. 

Each valve installed in plastic pipe must be 
designed so as to protect the plastic material 

· against excessive torsional or shearing loads · 
when the valve or shutoff is operated, and from 
any other secondary stresses that might be ex
erted through the valve or its enclosure. 

[Part 192 - Org., Aug. 19, 1970] 

§192.195 Protection against accidental 
overpressuriilg. 

(a) General requirements. Except as pro
vided in §192.197, each pipeline that is con
nected to a gas source so that the maximum 
allowable operating pressure could be exceed
ed as the result of pressure control failure or of 
some other type of failure, must have pressure 
relieving or pressure limiting devices that meet · 
the requirements of §192.199 and §192.201. 
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(b) Additional requirements for distribution 
systems. Each distribution system that is sup
plied from a source of gas that is at a higher 
pressure than the maximum allowable operat
ing pressure for the system must 

· (1) Have pressure regulation devices capa
ble of meeting the pressure, load, and other 
service conditions that wi1I be experienced in 
normal operation of the system, and that could 
be activated in the event of failure of some por
tion of the system; and 

(2) Be designed so as to prevent accidental 
overpressuring. 

[Part 192 - Org., Aug. 19, 1970] 

§192.197 Control of the pressure of gas de
livered from high-pressure distribution sys-
tems. · 

(a) If the maximum actual operating pres
sure of the distribution system is 60 psi ( 414 
k:Pa) gage, or less, and a service regulator hav
ing the following characteristics is used, no 
other pressure limiting device is required: 

(1) A regulator capable of reducing distri
bution line pressure to pressures recommended 
for household appliances. 

(2) A single port valve with proper orifice · 
for the maximum gas pressure at the regulator 
inlet. 

(3) A valve seat made of resilient material 
designed to withstand abrasion of the gas, im
purities in gas, cutting by the valve, and to re
sist permanent deformation when it is pressed 
against the valve port. 

( 4) Pipe connections to the regulator not 
exceeding 2 inches (51 millimeters) in diame
ter. 

(5) A regulator that, under normal operat
ing conditions, is able to regulate the down
stream pressure within the necessary limits of 
accuracy and to limit the build:.up of pressure 
under no-flow conditions to prevent a pressure 
that would cause the unsafe operation of any 
connected and properly adjusted gas utilization 
equipment. 
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( 6) A self-contained service regulator with 
no external static or control lines. 

(b) If the maximum actual operating pres
sure of the distribution system is 60 p.s.i. ( 414 
k:Pa) gage or less, and a service regulator that 
does not have all of the characteristics listed in 
paragraph (a) of this section is used, or if the 
gas contains materials that seriously interfere 
with the operation of service regulators, there 
must be suitable protective devices to prevent 
unsafe overpressuring of the customer's appli
ances if the service regulator fails. 

( c) If the maximum actual operating pres
sure of the distribution system exceeds 60 p.s.i. 
(414 k:Pa) gage, one of the following methods 
must be used to regulate and limit, to the max
imum safe value, the pressure of gas delivered 
to the customer: · 

(1) A service regulator having the charac~ 
teristics listed in paragraph (a) of this section, 
and another regulator located upstream from 
the service regulator. The upstream regulator 
may not be set to maintain a pressure higher 
than 60 p.s.i. ( 414 k:Pa) gage. A device must 
be installed between the upstream regulator 
and the service regulator to limit the pressure 
on the inlet of the service regulator to 60 p~s.i. 
(414 k:Pa) gage or less in case the upstream 
regulator fails to function properly. This device 
may be either a relief valve or an automatic 
shutoff that shuts, if the pressure on the inlet of 
the service regulator exceeds the set pressure 
60p.s.i. (414 k:Pa) gage or less), and remains 
closed until manually reset. 

(2) A service regulator and a monitoring 
regulator set to limit, to a maximum safe value, 
the pressure of the gas delivered to the custom-
er. 

(3) A service regulator with a relief valve 
vented ·to the outside atmosphere, with the re
lief valve set to open so thafthe pressure of gas 

. going to the customer does not exceed a max
imum safe value. The relief valve may either 
be built into the service regulator or it may be· a 
separate unit installed downstream from the 
service regulator. This combination may be 
used alone only in those cases where the inlet 
pressure on the service regulator does not ex
ceed the manufacturer's safo working pressure 
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rating of the service regulator, and may not be 
used where the inlet pressure on the service 
regulator exceeds 125 p.s.i. (862 kPa) gage. 
For higher inlet pressure, the methods. in para
graph ( c )(1) or (2) of this section must be used. 

(4) A service regulator and an automatic 
shutoff device that closes upon a rise in pres
sure downstream from the regulator and re
mains closed until manually reset. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. l92-3, 35 FR 17660, Nov. 7, 1970; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 

·Arndt. 192-93, 68 FR 53895, Sept. 15, 2003] 

§192.199 Requirements for design of pres
sure relief and limiting devices. 

Except for rupture discs, each pressure re
lief or pressure limiting device must: 

(a) Be constructed of materials such that 
the operation of a device will not be jmpaired 
by corrosion; 

(b) Have valves and valve seats that are 
designed not to stick in a position that will 
make the device inoperative; · 

( c) Be designed and installed so that it can 
be readily operated to determine ifthe valve is 
free, can be tested to determine the pressure at 
which it will operate, and can be tested for 
leakage when in the closed position; 

( d) Have support made of noncombustible 
material; 

( e) Have discharge stacks, vents, or outlet 
ports designed to prevent accumulation of wa
ter, ice, or snow, located where gas can be dis
charged into the atmosphere without undue 
hazard; . 

(f) Be designed and installed so that the 
size of the openings; pipe, and fittings located· 
between the system to be protected and the 
pressure relieving device, and the size of the 
vent line, are adequate to prevent hammering 
of the valve and to prevent impairment ofrelief 
capacity;. 

(g) Where installed at a district regulator 
station to protect a pipeline system from over
pressuring, be designed and installed to prevent 
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any single incident such as an explosion in a 
vault or damage by a vehicle from affecting the 
siperation of both the overpressure protective 
device and the district regulator; and, 

(h) Except for a valve that will isolate the 
system under protection from its source of 
pressille, be designed to prevent unauthorized 
operation of any stop valve that will make the 

. pressure relief valve or pressure limiting device 
inoperative. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970] 

§192.201 Required capacity of pressure re
lieving and limiting stations. 

(a) Each pressure relief station or pressure 
limiting station or group of those stations in
stalled to protect a pipeline must have ·enough 
capacity, and must be set to operate, to insure 
the following: 

(1) In a low pressure distribution system, 
the pressure may not cause the unsafe opera
tion of any connected and properly adjusted 

. gas utilization equipment. 
(2) In pipelines other than a low pressure 

distribution system: 
(i) If the maximum allowable operating 

pressure is 60 p.s.i. ( 414 k;Pa) gage or more, 
the pressure may not exceed the maximum al
lowable operating pressure plus 10 percent or 
the pressure that produces a hoop stress of75 . 
percent of SMYS, whichever is lower; 

(ii) If the maximum allowable operating 
pressure is 12 p.s.i. (83 kPa) gage or more, but 
less than 60 p.s.i. (414 kPa) gage, the pressure 
may not exceed the maximum allowable oper
ating pressure plus 6 p.s.i. ( 41 kPa) gage; or 

(iii) If the maximum allowable operating 
pressure is less than 12 p.s.i. (83 kPa) gage, the 
pressure may not exceed the maximum allowa
ble operating pressure phis 50 percent. 
· (b) When more than one pressureTegulat
ing or compressor station feeds into a pipeline, 
relief valves or other protective devices must . 
be installed at each station to ensure that the 
complete failure of the largest capacity regula-
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tor or compressor, or any single run of lysser 
capacity regulators or compressors in that sta
tion, will not impose pressures on any part of 
the pipeline or distribution system in excess of 
those for which it was designed, or against 
which it was protected, whichever is lower. 

( c) Relief valves or other pressure limiting 
devices must be installed at or near each regu
lator station in a low-pressure distribution sys
tem, with a capacity to limit the maximum 
pressure in the main to a pressure that will not 
exceed the safe operating pressure for any con
nected and properly adjusted gas utilization 
equipment. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-9, 37 FR 20826, Oct. 4, 1972; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.203 Instrument, control, and sampling 
pipe and components. 

(a) Applicability. This section applies to 
the design ·of instrument, control, and sampling 
pipe and components. It does not apply to per
manently closed systems, such as fluid-filled 

1 temperature-responsive devices. 
(b) Materials and design. All materials 

employed for pipe and components must be 
designed to meet the particular conditions of 
service and the following: 

(1) Each takeoff connection and attaching 
boss, fitting, or adapter must be made of suita
ble material, be able to withstand the maxi
mum service pressure and temperature of the 
pipe or equipment to which it is attached, and 
be designed to satisfactorily withstand all 
stresses without failure by fatigue. 

·. · (2) Except for takeoff lines that can be iso
lated from sources of pressure by other 
valving, a shutoff valve must be installed in 
each takeoff line as near as practicable to the 
point of takeoff. Blowdown valves :ri:mst b~ 
installed where necessary. 

(3) Brass or copper material may not be 
used for metal temperatures greater than 400°F 
(204°C). 
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. ( 4) Pipe or components that may contain 
liquids must be protected by heating or other 
means from damage due to freezing. 

. (5) Pipe or components in which liquids 
may accumulate must have drains or drips. 

(6) Pipe or components subject to clogging 
from solids or deposits must have suitable con
nections for cleaning. 

(7) The arrangement of pipe, components, 
and supports must provide safety under antici
pated operating stresses. 

(8) Each joint between sections of pipe, and 
between pipe and valves or fittings, must be 
made in a manner suitable for the anticipated 
pressure and temperature condition. Slip type 
expansion joints may not be used. Expansion 
must be.allowed for by providing flexibility 
within the system itself. 

(9) Each contr~l line must be protected 
from anticipated causes of damage and must be 
designed and installed to prevent damage to . 
any one control line from making both the reg..: 
ulator and the over-pressure protective device 
inoperative. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-78, 61 FR28770, June 6, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 
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Subpart E-Welding of Steel in Pipelines 

§192.221 Scope. 

(a) This ~ubpart prescribes minimum re
quirements for welding steel materials in pipe
lines. 

(b) This subpart does not apply to welding 
that occurs during the manufacture of steel 
pipe or steel pipeline components. 
[Part 192 - Org., Aug. 19; 1970] 

§192.223 [Removed] 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Amdt. 192-52, 51FR20294,June4,1986] 

§192.225 Welding procedures. 

(a) Welding must be perforffied by a quali
fied welder or welding operator in accordance 
with welding procedures qualified under sec
tion 5, section 12, or Appendix A of API Std 
·1104 (incorporated by reference, see§ 192.7) 
or section IX of the AS:ME Boiler and Pressure 
Vessel Code (BPVC) "Welding and Brazing 
Qualifications" (incorporated by reference, see 
§192.7) to produce welds which meeting the 
requirements of this subpart. The quality of the 
test welds used to qualify welding procedures 
shall must be determined by destructive testing 
in accordance with the applicable referenced 
welding standard(s). 

· (b) Each welding procedure must be rec- . 
orded in detail, including the results of the 
qualifying tests. This record must be retained 
and followed whenever the procedure is used. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975; 
Arndt. 192-22, 41FR13590, Mar. 31, 1976; 
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981; 
Arndt. 192-52, 51FR20297, June 4, 1986; 
Arndt. 192-94, 69 FR 32886, June 14, 2004; 
Arndt. !'92-103, 71FR33402, June 8, 2006; 
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Amdt. 192-119, 80 FR 168, January 5, 2015_;_ 
Amdt. 192-120, 80·FR 12763, March 11, 2015] 

§192.227 Qualification of welders. 

(a) Except as provided in paragraph (b) of 
this section, each welder or welding operator 
must be qualified in accordance with section 6_,_ 
section 12, or Appendix A of API Std 1104 
(incorporated by referenc~, _see § 192. 7) or sec
tion IX of the AS:ME Boiler and Pressure Ves
sel Code (BPVC) (incorporated by reference, 
see §192.7). Bowever, a welder. or welding op
erator qualified under a:n earlier edition than 
the edition listed in §192.7 of this part may 
weld but may not re-qualify under that earlier 
edition. 

(b) A welder may qualify to perform weld
ing on pipe to be operated at a pressure that . 
produces a hoop stress of less than 20 percent 
of SMYS by performing an acceptable ·test 
weld, for the process to be used, under the test 
set forth in section I of Appendix C of this part. 
A Each welder who is tq make a welded ser
vice line connection to a main must also first 
perform an acceptable test weld under section 
II of Appendix C of this part as a requirement 
of the quaiifying test. 

[Part 192- Org., Aug. 19, 1970, as amended by 
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975; 
Amdt. 192-18A, 40 FR 27222, June 27, 1975; 
Amdt. 192-22, 41FR13590, Mar. 31, 1976; 
Amdt. 192-37, 46.FR 10157, Feb. 2, 1981; 
Arndt. 192-43, 47 FR 46850, Oct. 21, 1982; 
Arndt. 192-52, 51FR20294, June 4, 1986; 
Amdt. 192-75, 61FR18512, Apr. 26, 1996; 
Amdt. 192-78, 61FR28770, June 6, 1996; 
Amdt. 192-94, 69 FR 32886, June 14, 2004; 
.Arndt. 192-103, 71FR33402, June 8, 2006; 
Amdt. 192-103c, 72 FR 4655, Feb. 1, 2007; 
Arndt. 192-119, 80 FR 168, January 5, 2015; 
Amdt. 192-120, 80FR12763, March 11, 2015] 
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§192.229 Limitations on welders and weld
ing operators. 

(a) No welder or welding operator whose 
qualification is based on nondestructive testing 
may weld compressor station pipe and compo
nents . 

. (b) No A welder or welding operator may 
not weld with a particular welding process un
less, within the preceding 6 calendar months, 
he the welder or welding operator hwas en
gaged in welding with that process. 

( c) A welder or welding operator qualified 
under §192.227(a)-

(1) May not weld on pipe to be operated at 
a pressure that produces a hoop stress of 20 
percent or more of SMYS unless within the 
preceding 6 calendar months the we.Ider or . 
welding operator has had one weld tested and 
found acceptable under the either sections 6_, or 
section 9, section 12 or Appendix A of API 
Standard Std 1104 (incorporated by reference, 
see §192.7). Alternatively, welders · or welding 
operators may maintain an ongoing qualifica
tion status by performing welds tested and 
found acceptable under the above acceptance 
criteria at least twice .each calendar year, but at 
intervals not exceeding 7Yz months. A welder 
or welding operator qualified under an earlier 
edition of a standard listed in § 192. 7 of this . 
pait may weld_, but may not re-qualify under 
that earlier edition; and 

(2) May not weld on pipe to be operated at 
a pressure that produces a hoop stress of less 
than 20 percent of SMYS .unless the.welder or 
welding operator is tested in accordance with 
paragraph (c)(l) of this section or re.:qualifies 
under paragraph (d)(l) or (d)(2) of this section . . · 

( d) A welder or welding operator qualified 
under §192.227(b) may not weld unless-

(1) Within the preceding 15 calendar 
months, but at least once each calendar year, 
the welder or welding operator has re.:qualified 
under §192.227(b); or 

(2) Within the preceding 7'h. calendar 
months, but at least twice each calendar year, 
the welder or welding operator has had-
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(i) A production weld cut out, tested, and 
found acceptable ~n accordance with the quali
fying test; or 

(ii) For.§: welders who work~ only on ser
vice lines 2 inches (51 millimeters) or smaller 
in diameter, the welder has had two sample 
welds tested and found acceptable in accord
ance with the test in section III of Appendix C 
of this part. -

[Part 192 - Org., Aug. 19, 1970, as amended by 
Anidt. 192-18, 40 FR 10181, Mar. 5, 1975; 
Arndt. 192-18A, 40 FR 27222, June 27, 1975; 
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981; 
Amdt. 192-78, 61FR28770, June 6, 1996; 
Amdt. 192-85, 63 FR 37500, July 13, 1998; 
Amdt. 192-94, 69 FR 32886, June 14, 2004; 
Amdt. 192-103, 71FR33402, June 8, 2006; 
Amdt. 192-119, 80 FR 168, January-5, 2015; 
Amdt. 192-120, 80 FR 12763, March 11, 2015] 

§192.231 Protection from weather. 

The welding operation must be protected 
from weather conditions that would impair the 
quality of the completed weld. 

[Part 192 - Org., Aug. 19, 1970] 

§192.233 Miter joints. 

(a) A miter joint on steel pipe to be operat
ed at a pressure that produces a hoop stress of 
30 percent or more of SMYS may not deflect 
the pipe more than 3°. 

(b) A miter joint on steel pipe to be operat
ed at a pressure that produces a hoop stress of 
less than 3 0 percent, but more than 10 percent 
of SMYS may not deflect the pipe more than 
12Yz0 and must be a distance equal to one pipe 
diameter or more away from any other miter 
joint, as measured from the crotch of each 
joint. 

· ( c) A miter joint on steel pipe to be operat
ed at a pressure that produces a hoop stress of 
10 percent or less of SMYS may not deflect the 
pipe more than 90°. 
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[Part 192 - Org., Aug. 19, 1970] 

§192.235 P reparation for welding. 

Before beginning any Welding, the welding 
surfaces must be clean and free of any material 
that may be detrimental to the weld, and the 
pipe or component must be aligned to provide 
the most favorable condition for depositing the 
root bead. This alignment must be preserved 
while the root 'bead is being deposited. 

[Part 192 - Org., Aug. 19, 1970] 

§192.237 [Removed] 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-37, 46FR10157, Feb. 2~ 1981; 
Arndt. 192-52, 51FR20294, June 4, 1986] 

· §192.239 [Removed] 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-37, 46 FR 10157, Feb. 2, 1981; 
Arndt. 192-52, 51FR20294, June 4, 1986] 

.' 

§192.241 Inspection and test of welds. 

(a) Visual inspection of welding must be 
conducted by an individual qualified by appro
priate training and experience to ensure that: 

(1) The welding is performed in accordance 
with the welding procedure; and · 

(2) The weld is acceptable under paragraph 
(c) of this section. 

(b) The welds on a pipeline to be operated 
at a pressure that produces a hoop stress of 20 
percent or more of SMYS must be nondestruc
tively tested in accordance with §192.243, ex
cept that welds that are visually inspected and 
approved by a qualified welding inspector need 
not be nondestructively tested if: 

(1) The pipe has a nominal diameter of less 
than 6 inches (152 millimeters); or 
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(2) The pipeline is to be operated at a pres
sure that produces a hoop stress of less than 40 
percent of SMYS and the welds are so limited 
in number that nondestructive testing is im
practical. 

( c) The acceptability of a weld that is non
destructively tested or visually inspected is de
termined according to the standards in S§.ection 
9 or Appendix A of API Standard Std 1104 
(incorporated by reference, see §192.7). Ap
pendix A of API Std 1104 may not be used to 
accept cracks.However, if a giith weld is unac
ceptable under those standards for a reason 
other than a crack, and if Appendix A to API 
Std I 104 applies to the weld, the acceptability 
of the weld may be further determined under 
that appendix. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-18, 40 FR 10181, Mar. 5, 1975; 
Arndt. 192-18A, 40 FR 27222, June 27, 1975; 
Arndt. 192-37, 46 FR 10157, Feb. 2, 1981; 
Arndt. 192-78, 61FR28770, June 6, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-94, 69 FR 32886, June 14, 2004; 
Arndt. 192-103, 71FR33402, June 8, 2006; 
Arndt. 192-119, 80 FR168, January 5, 2015; 
Arndt. 192-120, 80 FR 12763, March 11, 2015] 

§192.243 Nondestructive testing. 

(a) Nondestructive testing of welds must be 
performed by any process, other than trepan
ning, that will clearly indicate defects that may 
affect the integrity of the weld. 

(b) Nondestructive testing of welds must be 
performed: · 

(1) In accordance with written procedures; 
and 

(2) By persons who have been trained and 
qualified in the established procedures and 
with the equipment employed in testing. 

(c) Procedures must be established forthe 
proper interpretation of each nondestructive 
test of a weld to ensure the acceptability of the 
weld under §192.241(c). 

( d) When nondestructive testing is required 
under §192.24l(b), the following percentages 
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of each day's field. butt welds, selected at ran
dom by the operator, rriust be nondestructively 
tested over their entire circumference; 

(1) In Class 1 locations, except offshore, at · 
least 10 percent. 

(2) In Class 2 locations, at least 15 percent. 
(3) In Class 3 and Class 4 locations, at 

crossings of major or navigable rivers, off
shore, and within railroad or public highway 
rights-of-way, including tunnels, bridges, and 
overhead road crossings, 100 percent unless 
impracticable, in which case at least 90 per
cent. Nondestructive testing must be impracti
cable for each girth weld not tested. 

( 4) At pipeline tie-ins, including tie-ins of 
replacement sections, 1 oo· percent. 

( e) Except for a welder or welding operator 
whose work is isolated from the principal 
welding activity, a sample of each welder's or 
welding operator's work for each day must be 
nondestructively tested, when nondestructive 
testing is required under §19.2.24l(b). 

(f) When nondestructive testing is required 
under §192.241(b), each operator must retain; 
for the life ·of the pipeline, a record showing by 
milepost, engineering station, or by geographic 
feature, the number of girth welds made, the 
number nondestructively tested, the number 
rejected, and the disposition of the rejects. 

[Part.192 - Org., Aug. 19, 1970, as amended by 
Amdt. 192-27, 41FR34598, Aug. 16, 1976; 
Amdt. 192,.50, 50 FR 371°91', Sept. 12, 1985; 
Amdt. 192-78, 61FR28770, June 6, 1996_;_ 
Arndt. 192-120, 80 FR 12763, March 11, 2015] 

192.245 Repair or removal· of defects. 

(a) Each weld that is unacceptable under 
§192.24l(c) must be removed or repaired. Ex
cept for welds on an offshore pipeline being 
installed from a pipeline vessel, a weld must be 
removed if it has a crack that is more than 8 
percent of the weld length. 

(b) Each weld that is repaired must have 
the defect removed down to sound metal and 
the segment to be repaired must be preheated if 
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conditions exist which would adversely affect 
the quality of the weld repair. After repair, the 
segment of the weld that was repaired must be 
inspected to ensure its acceptability. 

( c) Repair of a crack, or of any defect in a 
previously repaired area must be in accordance 
with written weld repair procedures that have 
been qualified under § 192.225. Repair proce-
. dures must provide that the minimum mechan
ical properties specified for the welding proce
dure used to make the original weld are met 
upon completion of the final weld repair. 

[Part 192 ~ Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-46, 48 FR 48669, Oct. 20, 1983] 
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Subpart F-Joining of Materials Other Than 
by Welding 

§192.271 Scope. 

(a) This subpart prescribes minimum re
quirements for joining materials in pipelines, 
other than by welding. · 

(b) This subpart does not apply to joining 
during the manufac~ure of pipe or pipeline 
components. 

[Part 192 - Org., Aug. 19, 1970] 

§192.273 General. 

(a) The pipeline must be designed and.in
stalled so that each joint will sustain the longi
tudinal pullout or thrust forces caused by con
traction or expansion of the piping or by antic
ipated external or internal loading. 

(b) Each joint must be made in accordance 
with written procedures that have been proved 
by test or experience to produce strong gas 
tight joints. 

(c) Each joint must be inspected to insure 
compliance with this subpart. 

[Part 192 - Org., Aug. 19, 1970] 

§192.275 Cast iron pipe. 

(a) Each caulked bell and spigot joint in 
cast iron pipe must be sealed with mechanical 
leak clamps. 

(b) Each mechanical joint in cast iron pipe 
must have a gasket made of a resilient material 
as the sealing medium. Each gasket must be 
suitably confined and retained under compres
sion by a separate gland o.r follower ring. 

(c) Cast iron pipe may not be joined by 
threaded joints. 

(d) Cast iron pipe may not be joined by 
brazing. 

( e) [Removed] 
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[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5628, Feb. 6, 1989] 

§192.277 Ductile iron pipe. 

(a) Ductile iron pipe may not be joined by 
threaded joints. 

(b) Ductile iron pipe may not be joined by 
brazing. · 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5628, Feb. 6, 1989, ef
fective Mar. 8, 1989] 

§192.279 Copper pipe. 

Copper pipe may not be threaded except 
that copper pipe used for joining screw fittings 
or valves may be threaded if the wall thickness 
is equivalent to the comparable size of Sched
ule 40 or heavier wall pipe listed in Table ~ 1 
of AS1\1E/ANSI B16.5. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-62, 54 FR 5628, Feb. 6, 1989; 
Arndt. 192-68, 58 FR 14519, Mar. 18, 1993] · 

§192.281 Plastic pipe. 

(a) General. A plastic pipe joint that is 
joined by solvent cement, adhesive, or heat fu
sion may not be disturbed until it has properly 
set. Plastic pipe may not be joined by a 
threaded joint or miter joint. 

(b) Solvent cement joints. Each solvent 
cement joint on plastic pipe must comply with 
the following: 

(1) The mating surfaces of the joint must 
be clean, dry, and free of material which might 
be detriinental to the joint. 

(2) The solvent cement must conform to 
ASTM D 2513-99, (incorporated by reference, 
see §192.7). 

(3) The joint may not be.heated to acceler
ate the setting of the cement. 
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(c) Heat-fusion joints. Each heat-fusion 
joint on plastic pipe must comply with the fol-
lowing: ·· 

(1.) A butt heat-fusion joint must be joined 
by a device that holds the heater element 
square to the ends of the piping, compresses 
the heated ends together, and holds the pipe in 
proper alignment while the plastic hardens. 

(2) A socket heat-fusion joint must be 
joined by a device that heats the mating surfac
. es of the joint uniformly and simultaneously to 
essentially the same temperature. 

(3) An electrofusionjoint must be joined · 
utilizing the equipment and techniques of the 
fittings manufacturer or equipment and tech
niques shown, by testing joints to the require
ments pf §192.283(a)(l)(iii), to be at least 
equivalent to those of the fittings manufacturer. 

( 4) Heat may not be applied with a torch or 
other open flame. 

( d) Adhesive joints. Each adhesive joint on 
plastic pipe must comply with the following: 

(1) The adhesive must conform to ASTM 
Designation : D 2517 (incorporated by refer
ence, see §192.7). 

(2) The materials and adhesive must be . 
compatible with each other. 

( e) Mechanical joints. Each compression 
type mechanical joint on plastic pipe must 
comply with the follmying: 

. (1) The gasket material in the coupling 
must be compatible with the plastic . . 

· (2) A rigid internal tubular stiffener, other 
than a split tubular stiffener, must be used in 
conjunction with the coupling. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-34, 44 FR 42968, July 23, 1979; 
Arndt. 192-58, 53 FR 1635, Jan. 21, 1988; 
Arndt. 192-61, 53 FR 36793_, Sept. 22, 1988; 
Arndt. 192-68, 58 FR 14519, Mar. 18, 1993; 
Arndt. 192-78, 61FR28770, June 6, 1996; 
Arndt. 192-114, 74 FR 48593, Aug 11, 201 O; 
Arndt. 192-119, 80 FR 168, January.5, 2015] 
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§192.283 Plastic pipe; Qualifying joining 
procedures. · 

(a) Heat fusion, solvent cement, and adhe
sive joints. Before any written procedure es
tablished under § 192.2 73 (b) is used for making . . 

plastic pipe joints by a heat fusion, solvent ce-
ment, or adhesive method, the procedure must 
be qualifiyd by subjecting specimen joints 
made according to theprocedure to the follow
ing tests: 

(1) The burst test requirements of-
(i) In the case of thermoplastic pipe, para

graph 6.6 (S_ustained f_ressure Iest) or para
graph 6.7 (Minimum Hydrostatic Burst Test) of 
ASTM D2513-99 for plastic materials other 
than polyethylene or ASTM b2513-09a (in
corporated by reference, see §192.7) for poly
ethylene plastic materials; 

(ii) In the case of thermosetting plastic pipe, 
paragraph 8.5 (Minimum Hydrostatic Burst 
Pressure) orparagraph 8.9 (Sustained Static 
Pressure Test) of ASTM D2517 (incorporated 
by reference, see §192.7); or 

(iii) In the case of electrofusion fittings for 
polyethylene (PE) pipe and tubing, paragraph 
9.1 (Minimum Hydraulic Burst Pressqre Test), 
paragraph 9 .2 (Sustained Pressure Test), para
graph 9.3 (Tensile Strength Test), or paragraph 
9.4 (Joint Integrity Tests) of ASTM F1055 (in
corporated by reference, see §192.7). 

(2) For procedures intended for lateral pipe 
connections, subject a specimen joint made 
from pipe sections joined at right angles ac
cording to the procedure to a force on the lat- · 
eral pipe until failure occurs in the specimen. 
If failure initiates outside the joint area, the 
procedure qualifies for use; and, 

(3) For procedures intended for non-lateral 
pipe connections, follow the tensile test re.
quirements of ASTM D638 (incorporated by 
reference, see §192.7), except that the test may 
be conducted at ambient temperature and hu
midity. If the specimen elongates no less than 
25 percent or failure initiates outside the joint 
area, the procedure qualifies for use. 

(b) Mechanical joints. Before any written 
procedure· established under §192.273(b) is 
used for making mechanical plastic pipejoints 
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that are designed to withstand tensile forces, 
the procedure must be qualified by subjecting 
five specimen joints made according to the 
procedure to the. following tensile test: · 

(1) Use an apparatus for the test as speci
fied in ASTM D 638 (except for conditioning), 
(incorporated by reference, see § 192. 7). 

(2) The specimen must be of such length 
that the distance between the grips of the appa
ratus and the end of the stiffener does not af
fect the joint strength. 

(3) The speed of testing is 0.20 in. (5.0 
mm) per minute, plus or minus 25 percent. 

(4) Pipe specimens less than 4 in. (102 
mm) in diameter are qualified ifthe p!pe yields 
to an elongation of no less than 2.5 percent or 
failure initiates outside the joint area. 

(5) Pipe specimens 4 in. (102 mm) and 
larger in diameter shall b.e pulled until the pipe 
is subjected to a tensile stress equal to or great
er than the maximum thermal stress that would 
be produced by a temperature change of 100°F 
(38°C) or until the pipe is pulled from the fit
ting. If the pipe pulls from the fitting, the low
est value of the five test results or the manufac
turer's rating, whichever is lower must be used 
in the design calculations for stress. 

( 6) Each specimen that fails at the grips 
must be reteste.d using new pipe. 

(7) Results obtained pertain only to the 
.specific outside diameter, and material of the 
pipe tested, except that testing of a heavier wall 
pipe may be used to qualify pipe of the same 
material but with a lesser wall thickness. 

( c) A . copy of each written procedur~ b~ing 
used for joiriing plastic pipe must be available 
to the persons making and inspecting joints. 

( d) Pipe or fittings manufactured before 
July 1, 1980, may be used in accordance with 
procedures that the manufacturer certifies will 
produce a joint as strong· as the pipe. 

[Arndt. 192-34, 44 FR 42968, July 23, 1979 as 
amended by Arndt. 192-J4A, 45 FR 9931, Feb. 
14, 1980; Arndt. 192-34B, 46 FRJ9, Jan. 2, 
1981; Arndt. 192-34(1); 47 FR 32720, July 29, 
1982; Aindt. 192-34(2), 47 FR 49973, Nov. 4, 

. 1982; Arndt. 192-68, 58FR14519, Mar. 18, 
1993; Arndt. 192-78, 61 FR28770, June 6, 
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1996; Arndt. 192-85, 63 FR 37500, July 13, 
1998; Arndt. 192-94, 69 FR 32886, June 14, 
2004; Arndt. 192-94A, 69 FR 54591, Sept. 9, 
2004; Arndt. 192-103, 71FR33402, June 8, 
2006; Arndt. 192-114, 74 FR 48593, Aug 11, 
2010; Arndt. 192-119, 80 FR 168, Janu!lry 5, 
2015] 

§192.285 Plastic pipe: Qualifying persons 
to make joints . . 

(a) No person may make a plastic pipe joint 
unless that p~rson has been qualified under the 
applicable joining procedure by: · 

(1) Appropriate training or experience in 
the use of the procedure~ and 

(2) Making a specimen joint from pipe sec
tions joined according to the procedure that 
passes .the inspection and test set forth in para
graph (b) of this section. 

(b) The specimen joint must be: 
(1) Visually examined during and after as

sembly or joining and found to have the same 
appearance as a joint or photo graphs of a joint 
that is acceptable under the procedure; and 

(2) In the case of a heat fusion, solvent ce
ment, or adhesive joint; 

(i) Tested under any one of the test meth
. ods listed under §192.283(a) applicable to the 
type of joint and material being tested; 

(ii) Examined by ultrasonic inspection and 
found not to contain flaws that would cause 
failure; or 

(iii) Cut into at least three longitudinal 
straps, each of which is: 

(A) Visually examined and found not to 
contain voids or discontinuities on the cut sur
faces of the joint area; and 

(B) Deformed by bending, torque, or im
pact, and if failure occurs, it must not initiate in 
the joint area. · 

( c) A person must be re: qualified under an 
applicable procedure_,, once each calendar year 
at intervals not exceeding 15 months, or after 
any production joint is found unacceptable by . 
testing under§ 192.513., if during any 12-
month period that person: 
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(1) Does not make any joints under that 
procedure; or 

(2) Has 3 joints or 3 percent of the joints 
made, whichever is greater, under that proce
dure that are found unacceptable by testing un
der §192.513. 

( d) Each operator shall establish a method 
to determine that each person making joints in 
plastic pipelines in the operator's system is 
qualified in accordance with this section. 

[Arndt. 192-34, 44 FR 42968, July 23, 1979 as 
amended by Arndt. 192-34A, 45 FR 9931; Feb. 
14, 1.980, Arndt. 192-34B; 46 FR 39, Jan. 2, 
1981; Arndt. 192-93, 68 FR 53895, Sept. 15, 
2003; Arndt. 192-94, 69 FR 32886, June 14, 
2004; Arndt. 192-120, 80FR12763, March 11, 
2015] 

§192.287 Plastic pipe: Inspection of joints. 

No person may carry out the inspection of 
joints in plastic pipes required by§§ 192.273 
(c) and 192.285(b) unless that person has been 
·qualified by appropriate training or experience 
in evaluating the acceptability of plastic pipe 
joints made under the applicable joining proce
dure. 

[Arndt. 192-34, 44 FR 42968, July 23, 1979; 
Arndt. 192-94, 69 FR 32886, June 14, 2004] 
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Subpart G-General Construction Require
ments fo r Transmission Lines and Mains. 

§192.301 Scope. 

This subpart prescribes minimum require
ments for constructing transmission lines and 
mams. 

[Part 192 - Org., Aug. 19, 1970] 

§192.303 Compliance with specifications or 
standards. 

Each transmission line or main must be 
constructed in accordance with comprehensive 
written specifications or standards that are con-
sistent with this part. · 

[Part 192 ~ Org., Aug. 19, 1970] 

§192.305 Inspection: General. 

Each transmission line or and main must be 
inspected to ensure that it is constructed in ac
cordance with.this subpart. An operator must 
not use operator personnel to perform a re
quired inspection if the operator personnel per
formed the construction task requiring inspec
tion. Nothing in this section prohibits the oper
ator from inspecting construction tasks with 
operator personnel who are involved in other 
construction tasks. 

[Part 192 - Org., Aug. 19, 1970; Arndt. 192-
120, 80FR12763, March 11, 2015] 

§192.307 Inspection of materials. 

Each length of pipe and each other compo
nent must be visually inspected at the site of 
installation tq ensure that it has not sustained 
any visually determinable damage that could 
impair its serviceability. · 
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§192.309 Repair of steel pipe. 

(a) Each imperfection or damage that im
pairs the serviceability of a length of steel pipe 
must be repaired or removed. If a repair is 
made by grinding, the remaining wall thickness 
must a least be equal to either: 

(1) The minimum thickness required by the 
tolerances in the specification to which the 
pipe was manufactured; or 

(2) The nominal wall thickness required 
for the design pressure of the pipeline. 

(b) Each of the following dents must be 
removed from steel pipe to be operated at a 
pressure that produces a hoop stress of 20 per
cent, or more, of SMYS, unless the dent is re
paired by a method that reliable engineering 
tests and analyses show can permanently re-
store the serviceability of the pipe: · 

(1) A dent that contains a stress concentra
tor such as a scratch, goug~, groove, or arc 
bum. 

(2) A dent that affects the longitudinal weld 
or a circumferential weld. 

(3) In-pipe to be operated at a pressure that 
produces a ho9p stress of 40 percent or more of 
SMYS, a dent that has a depth of: 

(i) More than Y4 inch (6.4 millimeters) in 
pipe 12% inches (324 millimeters) or less in 
outer diameter; or . 

(ii) More than 2 percent of the nominal 
pipe diameter in pipe over 12% inches (324 
millimeters) in outer diameter. 

For the purposes of this section, a "dent" is a 
depression that produces a gross disturbance in 
the curvature of the pipe wall without reducing 
the pipe-wall thickness. Th~ depth of a dent is 
measured as the gap between the lowest point 
of the dent and a prolongation of the original 
contour of the pipe. 

( c) Each arc burn on steel pipe to be oper
ated at a pressure that produces a hoop stres.s of 
40 percent or more, of SMYS must be repaired · 
or removed. If a repair is made by grinding, 
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the arc bum must be completely removed and 
the remaining wall thickness must be at least 
equal to either: 

(1) The minimum wall thickness required 
by the tolerances in the specification to which 
the pipe was manufactured; or · 

· (2) The nominal wall thickness required for 
the design pressure of the pipeline. 

( d) A gouge, groove, arc burn, or dent may 
not be repaired by ihsert patching or by pound
ing out. 

(e) Each gouge, groove, arc bum, or dent 
that is removed from a length of pipe must be 
removed by cutting out the damaged portion as 
a cylinder. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-3, 35 FR 17660, Nov. 17, 1970; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-88, 64 FR 69660, Dec. 14, 1999] 

§192.311 Repair of plastic pipe . . 

Each imperfection or damage that would 
impair the serviceability of plastic pipe must be 
repaired or removed. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-93, 68 FR 53895, Sept. 15, 2003] 

§192.313 Bends and elbows. 

(a) Each field bend in steel pipe, other than 
· a wrinkle bend made in accordance with 

§192.315, must comply with the following: 
(1) A bend must not impair the .serviceabil

ity of the pipe. 
(2) Each bend must have a smooth contour 

and be free from buckling, cracks, or any other 
mechanical damage. 

(3) On pipe containing a longitudinal weld, 
the longitudinal weld must be as near as practi
cable to the neutral axis of the bend unless:· 

(i) The bend is made with an internal bend
ing mandrel; or 
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(ii) The pipe is 12 inches (305 millimeters) 
or less in outside diameter or has a diameter to 
wall thickness ratio less than 70. 

(b) Each circumferential weld of steel pipe 
which is located where the stress during bend
ing causes a permanent deformation in the pipe 
must be nondestructively tested either before or 
after the bending process. 

(c) Wrought-steeliwelding elbows and 
transverse segments of these elbows may not 
.be used for changes in direction on steel pipe 
that is 2 inches (51 millimeters) or more in di
ameter unless the arc length, as measured along 
the crotch, is at least 1 inch (25 millinieters)~· 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-26, 41FR26106, June 24, 1976; 
Arndt: 192-29, 42 FR 42865, Aug. 25, 1977; 
Arndt. 192-29C, 42 FR 60148, Nov. 25, J977; 
Arndt. 192-49, 50 FR 13225, Apr. 3, 1985; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.315 Wrinkle bends in steel pipe. 

(a) A wrinkle bend may not be made on 
steel pipe to be operated at a pressure that pro
duces a hoop stress of 30 percent or more, of 
SMYS. 

(b) Each wrinkle bend on steel pipe must 
comply with the following: 

(1) The bend must not have any sharp 
kirlks. · 

(2) When measured along the crotch of the 
bend, the wrinkles must be a distance of at 
least one pipe diameter. 

(3) On pipe 16 inches ( 406 millimeters) or 
larger in diameter, the bend may not have a 
deflection of more than 1 Yz0 for each wrinkle. 

( 4) On pipe containing a longitudinal weld 
the longitudinal seam must be as near as prac
ticable to the neutral axis of the bend. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Alndt. 192-85, 63 FR 37500, July 13, 1998] 
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§192.317 Protection from hazards. 

(a) The operator must take all practicable 
steps to protect each transmission line or main 
from washouts, floods, unstable soil, land- . 
slides, or other hazards that may cause the · 
pipeline to move or to sustain abnormal loads. 
In addition, the operator must take all practica
ble steps to protect offshore pipelines from 
damage by mud slides, water currents; hurri
cane's, ship anchors, and fishing operations. 

(b) Each above ground transmission line or 
main, .not located offshore or in inland naviga
ble water areas, must be protected from acci~ 
dental damage by vehicular traffic or other 
similar causes, either by being placed at a safe 
distance from the traffic or by installing barri
cades. 

( c) Pipelines, including pipe risers, on each 
platform located offshore or in inland naviga
ble waters must be protected from accidental 
damage by vessels. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-78, 61 FR28770, June 6, 1996] 

§192.319 Installation of pipe in a ditch 

(a) When installed in a ditch, each trans
mission line that is to be operated at a pressure 
producing a hoop stress of20 percent or more 
of SMYS must be installed so that the pipe fits 
the ditch so as to minimize stresses and protect 
the pipe coating from damage. 

(b) When a ditch for a transmission line or 
·main is backfille'd,' it must be backfilled in a 
manner that: 

(1) Provides firm support under the pipe; 
and 

(2) Prevents damage to the pipe and pipe 
coating from equipment or from the backfill 
material. 

(c) All offshore pipe in water at least 12 
feet (3.7 meters) deep, but not more than 200 
feet (61 meters) deep, as measured from the 
mean low tide, except pipe in the Gulf of Mex
ico and its inlets under 15 feet (4.6 meters)of 
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water, must be installed so that the top of the 
·pipe is below the natural bottom unless the 
pipe is supported by stanchions, held in place 
by. anchors or heavy concrete coating, or pro
tected by an equivalent means. Pipe in the 
Gulf of Mexico and its inlets· under 15 feet ( 4. 6 
meters) of water must be installed so that the 
top of the pipe is 36 inches (914 millimeters) 
below the seabed for normal excavatton or 18 
inches (45.7 millimeters) for rock excavation. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-78, 61 FR 28770, June 6, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998] 

§192.321 Installation of plastic pipe. 

(a) Plastic pipe must be installed below 
ground level except as provided by paragraphs 
(g) and (h) of this section. 

(b) Plastic ripe that is installed in a vault or 
any ctb:a below grade enclosure must be com
pletely encased in gas-tight metal pipe and fit
tings that are adequately protected from corro
s10n. 

( c) Plastic pipe must be installed so as to 
minimize shear or tensile stresses. 

( d) Thermoplastic pipe that is not encased 
must have a minimum wall thickness of0.090 
inch (2.29 millimeters), except that pipe with 
an outside diameter of 0.875 inch (22.3 milli
meters) or less may have a miriimum wall 

· 'thickness of 0.062 inch (1.58 millimeters). · 
( e) Plastic pipe that is not encased must 

have an electrically conducting wire or other 
means of locating the pipe while it -is under- · 
ground. Tracer wire may not be wrapped 
around the pipe and contact with the pipe must 
be minimized but is not prohibited. Tracer wire 
or other metallic elements installed for pipe 
locating purposes must be resistant to corro
sion damage, either by use of coated copper 
wire or by other means. 

(f) Plastic pipe that is being encased must 
be inserted into the casing pipe in a manner 
that will protect the plastic. The leading end of 
the plastic must be closed before insertion. 

55/153 



PART 192-TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

(g) Uncased plastic pipe may be temporari
ly installed above ground level under the fol
lowing conditions: 

(1) The operator must be able to demon
strate that the cumulative aboveground expo
sure of the pipe does not exceed the manufac
turer's recommended maximum period of ex
posure or 2 years, whichever is less. 

(2) The pipe either is located where dam
age by external forces is unlikely or is other
wise protected against such damage. 

(3) The pipe aciequately resists exposure to 
ultraviolet light and high and low temperatures. 

(h) Plastic pipe may be installed on bridges 
provided that it is: ·. 

(1) Installed with protection from mechani
cal damage, such as installation in a metallic 
casing; 

(2) Protected from ultraviolet radiation; and . 
(3) Not allowed to exceed the pipe temper

ature limits specified in §192.123. 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt.192-78, 6f FR 28770, June 6, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-93, 68 FR 53895, Sept. 15, 2003; 
Arndt. 192-94, 69 FR 32886, June 14, 2004] 

§192.323 ·Casing. 

Each casing used on a transmission line or 
main under a railroad or highway must comply 
with the following: 

(a) The casing must be designed to with
stand the superimposed loads. 

(b) If there is a possibilify of water entering 
the casing, the ends must be sealed. · 

( c) If the ends of an unvented casing are 
sealed and the sealing is strong enough to re
tain the maximum allowable operating pressure 
of the pipe, the casing must be designed to 
hold this pressure at a stress level of not more 
than 72 percent of SMYS. 

(d) If vents are in.stalled on a casing, the 
vents must be protected from the weather to 
prevent water from entering the casing. 

[Part 192 - Org., Aug. 19, 1970] 

Revision 03/15 - Current thru 192-120 . 

§192.325 Underground clearance. 

(a) Each transmission line must be installed 
with at least 12 inches (305 millimeters) of 
clearance from any other underground struc
ture not associated with the transmission line. 
If this clearance cannot be attained, the trans
mission line must be protected froni damage 
that might result from the proximity of the oth-
er structu;re. ' 

(b) Each main must be. installed with 
enough clearance from any other.underground .. 
structure to allow proper maintenance and to 
protect against damage thatmight result from 
proximity to other structures. 

( c) In addition tq meeting the requirements 
. of paragraphs (a) or (b) of this section, each 

plastic transmission line or main must be in
stalled with sufficient clearance, or must be 
insulated, from any source of heat so as to pre
vent the heat from impairing the serviceability 
of the pipe. 

( d) Each pipe~type or bottle-type holder 
must be installed with a minimum clearance 
from any other holder as prescribed in 
§192. l 75(b). 

[Part 192 - Org., Aug. 19, 1970 as amended by 
Arndt. 192-85, .63 FR 37500, July 13, 1998] 

§192.327 Cover. 

(a) Except as provided in paragraphs (c), 
(e), (f), and (g) ofthis section, each buried 
transmission line must be installed with a min
imum cover as follows: 

Normal Consolidated 
Location soil rock 

Inches Inches 
; (Millimeters) (Millimeters) 

Class I locations 30 (762) 18 (457) 
Class 2, 3, and 4 3_6 (914) 24 (610) 
locations 
Drainage ditches 36 (914) 24 (610) 
of public roads and· 
railroad crossings 
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(b) Except as provided in paragraphs ( c) 
and ( d) of this section, each buried main must 
be installed with at least 24 inches ( 610 milli
meters) of cover. 

( c) Where an underground structure pre
vents the installation of a transmission line or 
main with the minimum cover, the transmis
sion line or main may be installed with less 
cover if it is provided with additional protec
tion to withstand anticipated external loads. 

( d) A main may be installed with less than 
24 inches ( 610 millimeters) of cover if the law 
of the State or municipality: 

(1) Establishes a minimum cover of less 
than 24 inches (610 millimeters); 

(2) Requires that mains be installed in a 
common trench with other utility lines; and, 

(3) Provides adequately for prevention of 
damage to the pipe by external forces. 

( e) Except as provided in paragraph ( c) of 
this section, all pipe installed in a navigable 
river, stream, or harbor must be installed with a 
minimum cover of 48 inches (1219 millime
ters) in soil or 24 inches ( 610 millimeters) in 
consolidated rock between the top of the pipe 
and the underwater natural bottom (as deter
mined by recognized and generally accepted 
practices). 

(f) All pipe installed offshore, except in the 
Gulf of Mexico and its inlets, under water not 
more than 200 feet (60 meters) deep, as meas
ured from the mean low tide, must be installed 
as follows: . 

(1) Except as provided in paragraph (c) of 
this section, pipe under water less than 12 feet 

(3.66 meters) deep, must be installed with a 
minimum cover of 36 inches (914 millimeters) 
in soil or 18 inches ( 457 millimeters) in con
solidated rock between the top of the pipe and 
the natural bottom. 

(2) Pipe under water at least 12 feet (3.66 
meters) deep must be installed so that the top 
of the pipe is below the natural bottom, unless 
the pipe is supported by stanchions, lield in 
place by anchors or heavy concrete coating, or 
protected by an equivalent means. 

(g) All pipelines installed under water in 
the Gulf of Mexico and its inlets, as defined in 
§192.3, must be installed in accordance with 
§ l 92.612(b )(3). 

[Part 192 - Org., Aug. 19, 1970, as amended by 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-78, 61FR28770, June 6, 1996; 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-98, 69 FR 48400, Aug. 10, 2004] 

§192.328 Additional construction require
ments for steel pipe using alternative maxi
mum allowable operating pressure. 

For a new or existing pipeline segment to be 
eligible for operation at the alternative maxi
mum allowable operating pressure calculated 
under §192.620, a segment must meet the fol
lowing additional construction requirements. 
Records must be maintained, for the useful life 
of the pipeline, demonstrating compliance with 
these requirements: 

To address this con- The pipeline segment must meet thifi additional construction require-
struction issue: ment: 
(a) Quality assurance. (1) The construction of the pipeline segment must be done under a 

quality assurance plan addressing pipe inspection, hauling and string-
ing, field bending, welding, non-destructive examination of girth welds, 
applying and testing field applied coating, lowering of the pipeline mto 

. the ditch, padding and backfilling, and hydrostatic testing. 
(2) The quality assurance plan for applying and testing field applied 
coating to girth. welds must be: 

(i) Equivalent to that required under §192.112(£)(3) for pipe; and 
(ii) Performed by an individual with the knowledge, skills, and abil-
ity to as~ure effective coating application. 

(b) Girth welds. (1) All girth welds on a new pipeline segment must be non- destructive-
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ly examined in accordance with §192.243(b) and (c). 
(c) Depth of cover. (1) Notwithstanding any lesser depth of cover otherwise allowed in 

§192.327, there must be at least 36 inches (914 millimeters) of cover or 
equivalent means to protect the pipeline from outside force damage. 
(2) In areas where deep tilling or other activities could threaten the 
pipeline, the top of the pipeline must be installed at least one foot be-
low the deepest expected penetration of the soil. 

( d) Initial strength test- (1) The pipeline segment must :riot have experienced failures indicative 
mg. of systemic material defects during strength testing, including initial 

hydrostatic testing. A root cause analysis, including metallurgical ex-
amination of the failed pipe, must be performed for any failure experi-
enced to verify that it is not indicative of a systemic concern. The re-

. sults of this root cause analysis must be reported to each PHMSA pipe-
line safety regional office where the pipe is in service at least 60 days · 
prior to operating at the alternative MAOP: An operator must also noti-
fy a State pipeline safety authority when the pipeline is located in a 
State where PHMSA has an interstate agent agreement, or an intrastate 
pipeline is regulated by that State·. 

( e) Interference cur- (1) For a new pipeline segment, the construction must address the im-
rents. pacts of induced alternating current from parallel electric transmission 

lines and other known sources of potential interference with corrosion 
control. 

[Arndt. 192-[107], 73 FR 62147, October 17, 2008] 
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Subpart H-Customer Meters, Service 
Regulators, and Service Lines 

§192.351 Scope. 

This subpart prescribes minimum re
quirements for installing customer meters, 
service regulators, service lines, service line 
valves, and service line connections to 
.mams. 

[Part 192 - Org., Aug. 19, 1970] 

§192.353 Customer meters and regula
tors: Location. 

(a) Each meter and service regulator, 
whether inside or outside a building, must 
be installed.in a readily accessible location . 
and be protected from corrosion and other 
damage, including, if installed outside a 
building, vehicular damage that may be an
ticipated. However, the upstream regulator 
in a series may be buried. 

(b) Each service regulator installed 
wjthin a building must be located as near as 
practical to the point of service line en
trance. 

(c) Each meter installed within a build
ing must be located in a ventilated place and 
not less than 3 feet (914 millimeters) from 
any source of ignition or any source of heat 
which might damage the meter. 

(d) Where feasible, the upstream regula
tor in a series must be located outside the 
building, unless it is located in a separate 
metering or regulating building. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-85, 63 FR 37500, July 13, 
1998; Arndt. 192-93, 68 FR 53895, Sept. 
15, 2003] 
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§192.355 Customer meters and regula
tors: Protection from damage. 

(a) Protection from vacuum or back 
pressure. If the customer's equipment might 
create either a vacuum or a back pressure, a 
device must be installed to protect the sys
tem. 

(b) Service regulator vents and relief 
· vents. Service regulator vents and relief 

vents must terminate outdoors, and the out
door terminal.must: 

(1) Be rain and insect resistant; 
(2) Be located at a place where gas from 

the vent can escape freely into the atmos
phere and away from any opening into the 
building; and, . 

(3) Be protected from damage caused by 
submergence in areas where flooding may 
occur. 

( c) Pits and vaults. Each pit or vault that 
houses a customer meter or regulator at a 
place where vehicular traffic is anticipated, 
must be able to support that traffic. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Amdt.' 192-58, 53 FR 1633, Jan. 21, 
1988] 

§192.357 Customer meters and regula
tors: Installation. 

(a) Each meter and each regulator must 
be installed so as to minimize anticipated 
stress~s upon the connecting pipirig and the 
meter. 

(b) When close all-thread nipples are 
used, the wall thickness remaining after the 
threads are cut must meet the minimum 
wall thickness requirements of this.part. 

( c) Connections made of lead or other 
easily damaged material may not be used in 
the installation of meters or reglilators. 
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( d) Each regulator that might release gas 
in its operation must be vented to the out
side atmosphere. 

[Part 192 - Org., Aug. 19, 1970] 

§192.359 Customer meter installations: 
Operating pressure. 

(a) A meter may not be used at a pres
sure that is more than 67 percent of the 
manufacturer's shell test pressure. 

(b) Each newly installed meter manu
factured after November 12, 1970, must 
have been tested to a minimum of 10 p.s.i. 
(69 kPa) gage. 

· ( c) A rebuilt or repaired tinned steel 
case meter may not be used at a pressure 
that is more than 50 percent of the pressure 
used to test the meter after rebuilding or re
pairing. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-3, 35 FR 17660, Nov. 17, 
1970; Arndt. 192-85, 63 FR 37500, July 13, 
1998] 

§192.361 Service lines: Installation. 

(a) Depth. Each buried service line 
must be installed with at least 12 inches· 
(305 millimeters) of cover in private proper
ty and at least 18 inches (457 millimeters) 
of cover in streets and roads. However, 
where a:h underground structure prevents 

. installation ·at.those depths, the service line 
must be able to withstand any anticipated 
external load. 

(b) Support and backfill. Each service 
line must be properly supported· on undis
turbed or well-compacted soil, and material 
used for backfill must be free of materials 
that could damage the pipe or its coating. 
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( c) Grading for drainage. Where con
densate in the· gas might cause interruption 
in the gas supply to the customer, the ser
vice line must be graded so as to drain into 
the main or into drips at the low points in 
the service line. 

( d) Protection against piping strain and 
external loading. Each service line must be 

. installed so as to minimize anticipated pip
ing strain and external loading. 

( e) Installation of service lines into 
buildings. Each underground service line 
installed below grade through the outer 
foundation wall of a building must: 

(1) In the case of a metal service line, be 
protected against corrosion; 

(2) In the case of a plastic service line, 
be protected from shearing action and back
fill settlement; and 

(3) Be sealed at the foundation wall to 
prevent leakage into the building. 

(f) Installation of service lines under 
buildings. Where an underground service · 
line is installed under a building: 

(I) It must be encased in a gas tight 
conduit; 

. (2) The conduit and the service line 
must, if the service line supplies the build
ing it underlies, extend into a normally usa
ble and accessible part of the building; and, . 

(3) The space between the conduit and 
the service line must be sealed to prevent 
gas leakage into the building and, if the 
conduit is sealed at both ends, a vent line 
from the annular space must extend to a 
poinf where gas would not be a hazard, and 
extend above grade, terminating in a rain 

. and insect resistant fitting. 
(g) Locating underground service lines. 

Each underground nonmetallic service line 
that is not encased must have a means of 
locating the pipe that complies with 
§192.321(e). 
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[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-75, 61FR18512~ Apr. 26, 
1996; Arndt. 192-85, 63 FR 37500, July 13, 
1998; Arndt. 192-93, 68 FR 53895, Sept. . 
15, 2003] 

§192.363 Service lines: Valve require
ments. 

(a) Each service line must have a ser
vice line valve that meets the applicable re
quirements of Subparts B and D of this part. 
A valve incorporated in a meter bar, that 
allows the meter to be bypassed, may not be 
used as a service line valve. 

(b) A soft seat service line valve may 
not be used if its ability to control the flow 
of gas could be adversely affected by expo
sure to anticipated heat. 

(c) Each service line valve on a high-
. pressure service line, installed above ground 

or in an area where the blowing of gas 
would be hazardous, must be designed and 
constructed to minimize the possibility of 
the removal of the core of the valve with 
other than specialized tools. · 

[Part 192 - Org., Aug. 19, 1970] 

§192.365 Service lines: Location of 
valves. 

(a) Relation to regulator or meter. Each 
service line valve must be installed up- · 
stream of the regulator or, if there is no reg
ulator, upstream of the meter. 

(b) Outside valves. Each service line 
must have a shutoff valve in a readily ac
cessible location that, if feasible, is outside 
of the building. 

( c) Underground valves. Each under
ground service line valve must be located in 
a covered durable curb box or standpipe 
that allows ready operation of the valve and 
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is supported independently of the service 
lines. 

[Part 192 - Org., Aug. 19, 1970] 

§192.367 Service .lines: General re
quirements for connections to main pip
ing. 

(a) Location. Each service line connec
tion to a main must be located at the top of · 
the main or, if that is not practical, at the 

· side of the main, unless a suitable protective 
device is installed to minimize the possibil
ity of dust and moisture being carried from 
the main into the service line. 

(b) Compression-type connection to 
main. Each compression-type service line 
to main connection must: 

(1) Be designed and installed to effec
tively sustain the longitudinal pullout or 
thrust forces caused by contraction or ex
pansion of the piping, or by anticipated ex
ternal or internal loading; and 

(2) If gaskets are used in connecting the 
serviCe line to the main COllfl:ection fitting, 
have gaskets that ·are compatible with the 
kind of gas in the system. 

·[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-75, 61FR18512, Apr. 26, 
1996] 

§192.369 Service lines: Connections to 
cast iron or ductile iron mains. · 

(a) Each service line connected to a cast 
iron or ductile iron main must be connected 
by a mechanical clamp, by drilling and tap.
ping the main, or by another method meet
ing the requirements of §192.273. 
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(b) If a threaded tap is being inserted, 
the requirements of§ 192.151 (b) and ( c) 
must also be met. 

[Part 192 - Org., Aug. 19, 1970] 

§192.371 Service lines: Steel. 

Each steel service line to be operated at 
less than 100 p.s.i. ( 689 kPa) gage must be 
constructed of pipe designed for a minimum . 
of 100 p.s.i. (689 kPa) gage. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-3, 35FR17660, Nov. 17, 
1970; Arndt. 192-85, 63 FR 37500, July 13, 
1998] 

§192.373 Service lines: Cast iron and 
ductile iron .. 

(a) Cast or ductile iron pipe less than 6 
inches (152 millimeters) in diameter may 
not be installed for service lines. 

(b) If cast iron pipe or ductile iron pipe 
is installed for use as a service line, the part 
of the service line which.extends through 
the building wall must .be of steel pipe. 

. ( c) A cast iron or ductile iron service 
line may not be instal.led in unstable soil or 
under a building. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-85, 63 FR 37500, July 13, 
1998] 

§192.375 Service lines: Plastic. 

(a) Each plastic service line outside a 
building must be installed below ground 
level, except that-

(1) It may be installed in accordance · 
with §192.321(g); and 
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(2) It may terminate above ground level 
and outside the building, if-

(i) The above ground level part of the 
plastic service line is protected against dete
rioration and external damage; and 

(ii) The plastic service line is not used to 
support external loads. · 

(b) Each plastic service line inside a 
building must be protected against external 
damage. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt.192-78, 61 FR28770, June 6, 
1996] 

§192.377 Service lines: Copper 

Each copper service line installed within 
a building must be protected against.exter
nal damage. 

[Part 192 - Org., Aug. 19, 1970] 

§192.379 New service lines not in use. 

Each service line that is not placed ill 
service upon completion of installation 
must comply .with one of the following until 
the customer is supplied with gas: 

(a) The v~.lve that is closed to prevent 
the flow of gas to the customer must be 
provided with a locking device or other 
means designed to prevent the opening of 
the valve by persons other than those au
thorized by the operator. 

(b) A mechanical device or fitting that 
will prevent the flow of gas must be in
stalled in the service line or in the meter 
assembly. 

. ( c) The customer's piping must be phys
ically disconnected from the gas supply and 
the open pipe ends sealed. 

[Arndt. 192~8, 37 FR 20694, Oct. 1972] 
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§192.381 Service lines: Excess flow valve 
performance standards. 

(a) Excess flow valves to be used on 
single residence service lines that operate 
continuously throughout the year at a pres
sure. not less than 10 p.s.i. (69 kPa) gage 
must be manufactured and tested by the 
manufacturer according to an industry spec
ification, or the manufacturer's written spec
ification, to ensure that each valve will: 

(1) Function properly up to the maxi
mum operating pressure. at which the valve 
is rated; 

(2) Function properly at all temperatures 
reasonably expected in the operating envi
ronment of the service line; 

(3) At 10 p.s.i. (69 kPa) gage: 
(i) Close at, or not more than 50 percent 

above, the rated closure flow rate specified 
by the manufacturer; and 

(ii) Upon closure, reduce gas flow
(A) For an excess flow valve designed 

to allow pressure to equalize across the 
valve, to no more than 5 percent of the 
manufacturer's specified closure flow rate, 
up to a maximum of 20 cubic foet per hour 
(0.57 cubic meters per hour);. or 

(B) For an excess flow valve designed 
to prevent equalization of pressure across 
the valve, to no more than 0.4 cubic feet per 
hour (.01 cubic meters per hour); and 

(4) Not close when the pressure is less 
than the manufacturer's minimum.specified 
operating pressure.and the flow rate is be
low the. manufacturer's minimum specified 
closure flow rate. 

(b) An excess flow valve must meet the 
applicable requirements of Subparts B and 
D of this. part. 
· ( c) An operator must mark or otherwise 

identify the presence of an excess flow 
valve on the service line. 

( d) An operator shall locate an excess 
flow valve as near as practical to the fitting 
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connecting the service line to its source of 
gas supply. 

( e) An operator should not install an ex
cess flow valve on a service line where the 
operator has prior experience with contami
nants in the gas stream, where these con
taminants could be expected to cause the 
excess flow valve to malfunction or where 
the excess flow valve would interfere with 
neces~ary operation and maintenance activi
ties on the service, such as blowing liquids 
from the line. 

[Arndt. 192-79, 61FR31449, June 20, 1996 
as amended by Arndt. 192-80, 62 FR2618, 
jan. 17, 1997; Arndt. 192-85, 63 FR 37500, 
July 13, 1998] 

§192.383 Excess flow valve installation. 

(a) Definitions. As used in this section: 
Replaced service line means a gas ser

vice line where the fitting that connects the 
service line to the main is replaced or the 
piping connected to this fitting is replaced. 

Service line serving single-family resi- _ 
dence means a gas service line that begins at 
the fitting that connects the service line to 
the main and serves only one single-family 
residence. 

(b) Installation requir,ed An excess flow 
valve (EFV) installation must comply with 
the perforinance standards i:µ § 192.3 81. The 
operator must install an EFV on any new or 
replaced service line serving a single-family 
residence after February 12, 2010,"unless 
one or more of the following conditions is 
present: 

(1) Tlie service line does not operate at a 
pressure of 10 psig or greater.throughout the 
year; . 

(2) The operator has prior experience 
with contaminants in the gas stream that 
could interfere with the EFV's operation or 
cause loss of service to a residence; 
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(3) An EFV could interfere with neces
sary operation or maintenance activities, 
such as blowing liquids from the line; or 

(4) An EFV meeting performan.ce stand
ards in §192.381 is not commercially avail-
able to the operator. · 

( c) Reporting. Each operator must report 
the EFV measures detailed in the annual re
port required by § · 191.11. 

[Arndt. 192-83, 63.FR 5464, Feb: 3, 1998 as 
amended by Arndt. 192-113, 74 FR 63905, 
Dec. 4, 2009; Arndt. 192-113c, 75 FR5244, 
Feb. 2, 2010, Arndt. 192-116, 76 FR 5494, 
February 1, 2011] 
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Subpart I-Requirements for Corrosion 
Control 

§192.451 Scope. 

(a) This subpart prescribes minimum 
requirements for the protection of metallic 
pipelines from external, internal, and at
mospheric corrosion. 

(b) [Reserved] 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-27, 41 FR 
34598, Aug. 16, 1976; Arndt. 192-33; 43 
FR 39389, Sept. 5, 1978] 

§192.452 How does this subpart apply to 
converted pipelines and regulated on
shore gathering lines? 

(a) Converted pipelines. Notwithstand
ing the date the pipeline was installed or 
any earlier deadlines for compliance, each 
pipeline which qualifies for use under this 
part in accordance with §192.14 must meet 
the requirements of this subpart specifically 
applicable t.o pipelines installed before Au
gust 1, 1971, and all other applicable re
quirements within 1 year after the pipeline 
is readied for service. However, the re
quirements of this subpart specifically ap
plicable to pipelines installed after July 31, 
1971, apply ifthe pipeline substantially 
meets those requirements before it is read
ied for service or it is a segment which is 
replaced, relocated, or substantially altered. 

(b) Regulated onshore gathering lines. 
For any regulated onshore gathering line un
der §192.9 existing on April 14, 2006, that 
was not previously subject to this part, and 
for any onshore gathering line that becomes 
a regulated onshore ga,thering line under 
§ 192.9 after April 14, 2006, because of a· 
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change in class location or increase in dwell
ing density: 

(1) The requirements of this subpart spe
cifically applicable to pipelines installed be
fore August 1, 1971, apply to the gathering 
line regardless of the date the pipeline was 
actually installed; and 

(2) The requirements of this subpart 
specifically applicable to pipelines installed 
after July 31, 197f, apply only ifthe pipe
line substantially meets those requirements. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-30, 42 FR 
60146, Nov. 25, .1977,Amdt. 192-102, 71 

. FR 13289, Mar. 15, 2006] 

§192.453 General. 

The corrosion control procedures re
quired by §192.605(b)(2), including those 
for the design, installation, operation, and 
maintenance of cathodic protection systems, 
must be carried out by, or under the direc
tion of, a person qualified in pipeline corro
sion control methods. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971., · 
as amended by Arndt. 192.:.71, 59 FR 6575, 
Feb. 11, 1994] 

§192.455 External corrosion control: 
Buried or submerged pipelines installed 
after July 31, 1971. 

. (a) Except as provided in paragraphs 
(b ), ( c ), and (f) of this section, each buried 
or submerged pipeline installed after July 
31, 1971, must be protected against vxternal 
corrosion, including the. following: 

· (1) It must have an external protective 
coating meeting the requirements of 
§192.461. 

65/153 



PART 192- TRANSPORTAT][ON OF NATURAL AND OTHER GAS BY 
P][PEL][NE: MINIMUM FEDERAL SAFETY STANDARDS 

(2) It must have a cathodic protection 
system designed to protect the pipelme in 
accordance with this subpart, installed and 
placed in operation within 1 year after com
pletion of construction. 

(b) An operator need not comply with 
paragraph (a) of this section, ifthe operator 
can demonstrate by tests, investigation, or · 
experience in the area of application, in
cluding, as a minimum, soil resistivity 
measurements and tests for corrosion accel
erating bacteria, that a corrosive environ
ment does not exist. However, within 6 
months after an installation made pursuant 
to the preceding sentence, the operator shall 
conduct tests, including pipe-to-soil poten
tial measurements with respect to either a 
continuous reference electrode or an elec
trode using close spacing, not to exceed 20 
feet (6 meters), and soil resistivity meas
urements at potential profile peak locations, 
to adequately evaluate the potential profile 
along the entire pipeline. If the tests made 
indicate that a corrosive condition exists, 
the pipeline must be cathodically protected 
in accordance with paragraph (a)(2) of this 
section. 

( c) An operator need not comply with 
. paragraph (a) of this section, ifthe operator 

can demonstrate by tests, investigation, or 
experience that-

(1) For a·copper pipeline, a corrosive 
environment does not exist; or . 

(2) For a temporary pipeline with an 
operating period of service not to exceed 5 
years beyond installation, corrosion during 
the 5-year period of service of the pipeline 
will not be detrimental to public safety. 

· (d)Notwithstandingthe provisions of 
paragraph (b) or ( c) of this s~ction, if a 
pipeline is externally coated, it must be ca
thodically protected in accordance with par
agraph (a)(2) of this section. 

( e) Aluminum may not be installed in a 
buried or submerged pipeline ifthat alumi
num is exposed to an environmentwith a 
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natural pH in excess of 8, unless tests or 
experience indicate its suitability in the par
ticular environment involved. 

(f) This section does not apply to elec
trically isolated, metal alloy fittings in plas
tic pipelines, if: 

(1) For the size fitting to be used, an op
erator can show by test, investigation, or 
experience in the area of application that 
adequate corrosion control is provided by 
the alloy composition; and 

(2) The. fitting is designed to prevent 
leakage caused by localized corrosion pit
ting. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-28, 42 FR 
35654, July 11, 1977; Arndt. 192-39, 47 FR 
9842, Mar. 8, 1982; Arndt. 192-78, 61 FR 
28770; June 6, 1996; Arndt. 192-85, 63 FR 
37500, July 13; 1998] 

§192.457 External corrosion control: 
Buried or submerged pipelines installed 
before August 1, 1971. 

(a) Except for buried piping at compres
sor, regulator, and measuring stations, each 
buried or submerged transmission line in
stalled before August 1, 1971, that has an 
effective external coating must be cathodi
cally protected along the entire area that is 
effectively coated, in accordance with this 
subpart. For the purposes of this subpart, a 
pipeline does not have an effective external 
coating if its cathodic protection current re
quirements are substantially the same as if it 
were bare. The operator shall make tests to 
determine the cathodic protection current 
requirements. 

(b) Except for cast iron or ductile iron, 
each of the following buried or submerged 
pipelines installed before August 1, 1971, 
must be cathodically protected !n accord-
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ance with this subpart in areas in which ac
tive corrosion is found: 

(1) Bare or ineffectively coated trans
mission lines. 

(2) Bare or coated pipes at compressor, 
regulator, and measuring stations. 

(3) Bare or coated distribution lines. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-33, 43 FR 
39389, Sept.. 5, 1978; Arndt. 192-93, 68 FR 
53895, Sept 15, 2003] . 

§192.4~9 External corrosion control: 
Examination of buried pipeline when ex
posed. 

Whenever an operator has knowledge 
that any portion of a buried pipeline is ex
posed, the exposed portion must be exam
ined for evidence of external corrosion if 
the pipe is bare, or ifthe coating is deterio
rated. If external corrosion requiring reme
dial action under § § 192.483 through 
192.489 is found, the operator shall investi
gate circumferentially and longitudinally 
beyond the exposed portion (by visual ex
amination, indirect method, or both) to de
termine whether additional corrosion requir- .· 
ing remedial action exists in the vicinity of 
the exposed portion. 

[Arndt. 192-4, 36FR12297, June 30, 1971, 
as·amended by Arndt. 192-87, 64 FR 
56978, Oct. 22, 1999] 

§192.461 External corrosion control: 
Protective coating. 

(a) Each external protective coating, · 
whether conductive or msulating, applied 
for the purpose of external corrosion control 
must-
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(1) Be applied on a properly prepared 
surface; 

(2) Have sufficient adhesion to the met
al surface to effectively resist underfilm mi
gration of moisture; 

(3) Be sufficiently ductile to resist 
cracking; 

(4) Have sufficient strength tb resist 
damage due to handling and soil stress; and, 

(5) Have properties compatible with any 
supplemental cathodic protection. 

(b) Each external protective coating 
which is an electrically insulating type must 
also have low moisture absorption and high 
electrical resistance .. 

( c) Each external protective coating 
must be inspected just prior to lowering the 
pipe into the ditch and backfilling, and any 
damage detrimental to effective corrosion 
control must be _repaired. 

( d) Each external protective coating 
must be protected from damage resulting 
from adverse ditch conditions or damage 
from supporting blocks. 

( e) If coated pipe is instaIIed by boring, 
driving, or other similar method, precau
tions must be taken to minirr1ize damage to 
the coating during installation. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971] 

§192.463 External corrosion control: 
Cathodic protection. 

(a) Each cathodic protection system re
quired by this subpart must provide a level 
of cathodic protection that complies with 
one or more of the applicable criteria con
tained in Appendix D of this part. If none 
of these criteria is applicable, the cathodic 
protection system must provide a level of 
cathodic protection at least equal to that 
provided by compliance with one or more 
of these criteria. 
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(b) If amphoteric metals are included in 
a buried or submerged pipeline containing a 
metal or different anodic potential-

( I) The amphoteric metals musf be elec
trically isolated from the remainder of the 
pipeline and cathodically protected; or 

(2) The entire buried or submerged 
pipeline must be cathodically protected at a 
cathodic potential that meets the require
ments of Appendix D of this part for arn
photeric metals. 

( c) The amount of cathodic protection 
must be controlled so as not to damage the 
protective coating or the pipe. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971] 

§192.465 External corrosion control: 
Monitoring. 

(a) Each pipeline that is under .cathodic 
protection must be tested at least once each 
calendar year, but with intervals not exceed
ing 15 months, to determine whether the 
cathodic protection meets the requirements 
of §1~2.463. However, if tests at those in-. 
tervals are impractical for separately pro
tected short·sections of mains or transmis
sion lines, not in excess of 100 feet (30 me
ters), or separately protected service lines, 
these pipelines may be surveyed on a sam
pling basis. At least 10 percent of these 
protected structures, distributed over the 
entire system must be surveyed each calen
dar year, with a different 10 percent 
checked each subsequent year, so that the . 
entire system is tested in each 10-year peri
od. 

(b) Each cathodic protection rectifier or 
other impressed current power source must 
be inspected six times each calendar year, 
but with intervals not exceeding 2Yz months, 
to ensure that it is operating. 

( c) Each reverse current switch, each 
diode, and each interference bond whose 
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failure would jeopardize strocture protec
tion must be electrically checked for proper 
performance six times each calendar year; 
but with intervals not exceeding 2Yz months. 
Each other interference bond must be 
checked at least once each calendar year, 
but with int.ervals not exceeding 15 months. 

( d) Each operator shall take prompt re
medial action to correct any deficiencies 
indicated by the monitoring. 

( e) After the initial evaluation required 
by§§ 192.455(b) and (c) and 192.457(b), 
each operator must, not less than every 3 
years at intervals not exceeding 39 months, 
reevaluate its unprotected pipelines and ca
thodically protect them in accon;lance with 
this subpart.in areas in which active corro-

. sion is found. The operator must determine 
the areas of active corrosion by electrical 
survey. Howev~r, on distribution lines and 
where an electrical survey is impractical on 
transmission lines, areas ofactive corrosion 
may be determined by other means that in
clude review and analysis of leak repair and 
inspection records, corrosion monitoring 
records, exposed pipe inspection records, 
and the pipeline environment. 

[Arndt. 192-4, 36 FR 12297; June 30, 1971, 
as amended by Arndt. 192-27, 41 FR 

· 34598, Aug. 16, 1976; Arndt. 192-:33, 43 
FR 39389, Sept. 5, 1978; Arndt. 192-35, 44 
FR 75381, Dec. 20, 1979; Arndt. 192-35A, 
45 FR23441, Apr. 7, 1980; Arndt. 192.,.85, 
63 FR 37500, July 13, 1998; Arndt. 192-93, 
68 FR 53895, Sept. 15, 2003; Arndt. 192-
114, 74 FR 48593, Au,g 11, 2010; Arndt. 
192-'l 19, ·80 FR 168, January 5, 2015] 

§192.467 External corrosion control: 
Electrical isolation. 

(a) Each buried or submerged pipeline 
must be electrically isolated from other un
derground metallic structures, unless the 
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pipeline and the other structures are electri
cally interconnected and cathodically pro
tected as a single unit. 

(b) One or more insulating devices must 
be installed where electrical isolation of a 
portion of a pipeline is necessary to facili
tate the application of corrosion control. .·· 

· ( c) Except for unprotected copper in
serted in.a ferrous pipe, each pipeline must 
be electrically isolated from metallic cas
ings that are a part of the underground sys
tem. However, if isolation is not achieved 
because it is impractical, other measures 
must be taken to minimize corrosion of the 
pipeline inside the casing. 

( d) Inspection and electrical tests must 
be made to assure that electrical isolation is 
adequate. 

( e) An insulating device may not be in
stalled in an area where·a.combustible at
mosphere is anticipated unless precautions 
are taken to prevent arcing. · 

(f) Where a pipeline is located in close. 
proximity to electrical transmission tower 
footings, ground cables or counterpoise, or 
in other areas where fault currents or unu
sual risk of lightning may be anticipated, it 
must be provided with protection against 
damage due to fault currents or lightning, 
and protective measures must also be taken 
at insulating devices. 
[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-33, 43 FR 
39389, Sept. 5, 1978] 

§192.469 External corrqsion control: 
· Test stations. 

Each pipeline under cathodic protection 
required by this subpart must have suffi-· 
cient test stl:l.tions or other contact poillts for 
electrical measurement to determine the ad
equacy of cathodic protection. 
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[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-27, 41 FR 
34606, Aug. 16, 1976] 

192.471 External corrosion control: Test 
leads. 

(a) Each test lead wire must be connect
ed to the pipeline so as to remain mechani
cally secure and electrically conductive. · · 

(b) Each test lead wire must be attached 
to the pipeline so as to minimize stress con
centration on the pipe. 

( c) Each b.ared test lead wire and bared 
metallic area at point of connection to the 
pipeline must be coated with an electrical 
insulatirig material compatible with the pipe 
coating and the insulation on the wire. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971] 

§192.473 External corrosion control: 
Interference currents. 

(a) Each operator whose pipeline system 
is subjected to sti:ay currents shall have in 
effect a continuing program to minimize the 
detrimental effects of such currents. 

(b) Each impressed current type cathod
ic protection system or galvanic anoqe sys
tem must be designed and installed so as to 
minimize any adverse effects on existing 
adjacent underground metallic structures. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-33, 43 FR 
39389, Sept. 5, 1978] 

§192.475 Internal corrosion control: 
General. 

(a) Corrosive gas may not be· transport
ed by pipeline, unless the corrosive effect of 
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the gas on the pipeline has been investigat
. ed and steps have been taken to minimize 

internal corrosion. 
(b) Whenever any pipe is removed from 

a pipeline for any reason, the internal sur
face must be inspected for evidence of cor
rosion. If internal corrosion is found-

(1) The adjacent pipe must be investi
gated to determine the extent of internal 
corrosion: 

(2) Replacement must be made to the 
extent required by the applicable paragraphs 
of§§ 192.485, 192.487, or 192,489; and, 

(3) Steps must be taken to minimize the 
internal corrosion. 

. ( c) Gas containing more than 0 .25 grain 
of hydrogen sulfide per 100 cubic feet (5.8 
milligrams/m3

) at standard conditions ( 4 
parts per million) may not be stored in pipe
type or bottle-type holders. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amende.d by Arndt. 192-33, 43 FR 
39389, Sept. 5, 1978; Arndt. 192-78; 61 FR 
28770, June 6, 1996; Arndt. 192-85, 63 FR 
37500, July 13, 1998] 

§192.476 Internal corrosion control: De- . 
sign and construction of transmission 
line. 

(a) Design and construction. Except as 
provided in paragraph (b) of this section, 
each new transmission line and each re
placement of line pipe, valve, fitting, or oth
er line component in a transmission line 
must have features incorporated into its de
sign and construction to reduce the risk of 
internal corrosion. At a minimum, unless it 
is impracticable or unnecessary to do so, 
each new transmission line or replacement 
of line pipe, valve, fitting, or other line 
component in a transmission line must: 

(1) Be configured to reduce the risk that 
liquids will collect in the line; 
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(2) Have effective liquid removal fea
tures whenever the configuration would al
low liquids to collect; and 

(3) Allow use of devices for monitoring 
internal corrosion at locations with signifi
cant potential for internal corrosion. 

(b) Exceptions to applicability. The de
sign and construction requirements of para
graph (a) of this section do not apply to the 
following: 

(1) Offshore pipeline; and 
(2) Pipeline installed or line pipe, valve, 

fitting or other line component replaced be
fore May 23, 2007. 

( c) Change to existing transmission line. 
When an operator changes the configuration 
of a transmission line~ the operator must 
evaluate the impact of the change on internal 
corrosion risk to the downstream portion of 
an existing onshore transmission line and 
provide for removal of liquids and mol).itor
ing of internal corrosion as appropriate. 

( d) Records. An operator must maintain 
records demonstrating compliance with this 
section. Provided the records show why in
corporating design features addressillg para
graph (a)(l), (a)(2), or (a)(3) of this section 
is impracticable or unnecessary, an operator 
may fulfill this requirement through written 
procedur~s supported by as-built drawings 
or other construction records. 

[72 FR 20055, April 23, 2007] 

§192.477 Internal corrosion control: 
Monitoring. 

If corrosive gas is being transported, 
coupons or other suitable means must be 
used to determine the effectiveness of the 
steps taken to minimize internal corrosion, 
Each coupon or other means of monitoring 
internal corrosion mus~ be checked two 
times each calendar year, but with interval 
not exceeding 7112 months. 
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[Arndt. 192-4, 36 FR 12297, June 30~ 1971, 
as amended by Arndt. 192-33, 43 FR 
39389, Sept. 5, 1978] 

§192.479 Atmospheric corrosion control: 
General. 

(a) Each operator must clean and coat 
each pipeline or portion of pipeline that is 
exposed to the atmosphere, except pipelines 
under paragraph ( c) of this section. 

(b) Coating material must bti suitable for 
the prevention of atmospheric corrosion. 

( c) Except portions of pipelines in off
shore splash zones or soil-to-air interfaces, 
the operator need not protect from atmos
pheric corrosion any pipeline for which the 
operator demonstrates by test, investigation, 
or experience appropriate to the environ
ment of the pipeline that corrosionwill-

(1) Only be a light surface oxide; or 
(2) Nqt affect the safe operation of the 

pipeline before the next scheduled inspec
tion. 

[Arndt. 192-4, 36FR12297, June 30, 1971, 
as amended by Arndt. 192-33, 43 FR 
39389, Sept. 5, 1978; Arndt. 192-93, 68 FR 
53895, Sept. 15, 2003] . 

§192.481 Atmospheric corrosion control: 
Monitoring. 

(a) Each operator must inspect each 
pipeline or portion of pipeline that is ex
posed to the atmosphere for evidence of at
mospheric corrosion, as follows: 

If the pipline Then the frequency ofin_spection is: 
is located: 
Onshore At least once every 3 calendar years, 

b~t with intervals not exceeding 39 
months 

Offshore . At least once each calendar year, but 
!with intervals not exceeding 15 months 
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(b) During inspections the operator must 
give particular att;ention to pipe at soil-to-air 
interfaces, under thermal insulation, under 
disbanded coatings, at pipe supports, in 
splash zones, at deck penetrations, and in 
spans over water. 

( c) If atmospheric corrosion is found 
during an inspection, the operator must pro
vide protection against the corrosion as re
quired by §192.479. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-27, 41FR34598, 
Aug. 16, 1976; Arndt. 192-33, 43 FR 39389, 
Sept. 5, 1978; Arndt. 192-93, 68 FR 53895, 
Sept. 15, 2003] 

§192.483 ·Remedial measures: General. 

(a) Each segment of metallic pipe that 
replaces pipe removed from a buried or 
submerged pipeline because of external c·or
rosion must have a properly prepared sur
face and must be provided with an external· 
protective coating that meets the require
ments of §192.461. 

(b) Each segment of metallic pipe that 
replaces pipe removed from a bu;ried or 
submerged pipeline because of external cor
rosion must be cathodically protected in ac
cordance with this subpart. 

( c) Except for cast iron or ductile iron 
pipe, each segment of buried or submerged 

· pipe that is required to be repaired because 
of external corrosion must be cathodically · 
protected in accordance with this subpart. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971] 

§192.485 Remedial measures: · 
Transmission lines. 

. (a) General corrosion. Each segment of 
transmission line with general corrosion and 
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with a remaining wall thiclmess less than 
that required for the MAOP of the pipeline 
must be replaced or the operating pressure 
reduced commensurate with the strength of 
the pipe based on actual re~aining wall 
thiclmess. However, corroded pipe may be 
repaired by a method that reliable engineer
ing tests and analyses show can permanent
ly restore the serviceability of the pipe. Cor
rosion pitting so closely grouped as to affect 
the overall strength of the pipe is considered 
general corrosion for the purpose of this 
paragraph. · 

(b) Localized corrosion pitting. Each 
segment of transmission line pipe with lo
calized corrosion pitting to a degree where 
leakage might result must be replaced or. 
repaired, or the operating pressure must be 
reduced commensurate with the strength of 
the pipe, based on the actual remaining wall 
thiclmess in the pits. 

(c) Under paragraphs (a) and (b) of this 
section, the strength of pipe based on actual 
remaining wall thiclmess may be deter
mined by the procedure in ASME/ANSI 

· B31 G (incorporated by reference, see 
§ 192.7) or the procedure in AGA Pipeline 
Research Committee Project PR 3-805 
(with RSTRENG disk) PRCI PR 3-805 (R-

. STRENG) (incorporated by reference, see 
§ 192. 7). Both procedures apply to corrod
ed regions that do not penetrate the pipe 
wall, subject to the limitations prescribed in 
the procedures. 

[Amdt. 192-4, 36 FR 12297~ June 30, 1971, 
as amended·by Amdt. 192-33, 43 FR 
39389, Sept. 5, 1978; Amdt. 192-78, 61 FR 
28770, June 6, 1996; Amdt. 192-88, 64 FR 
69660, Dec. 14, 1999; Amdt. 192-119, 80 
FR 168, January 5, 2015] 
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§192.487 Remedial measures: Distribu
tion lines other than cast iron or ductile 
iron lines. 

(a) General corrosion. Except for cast 
iron or ductile iron pipe, each segment of 
generally corroded distribution line pipe 
with a remaining wall thiclmess less than 
that required for the MAOP of the pipeline, 
or aremaining wall thickness less than 30 
percent of the nominal wall thickness, must 
be replaced. However, corroded pipe )Jlay 
be repaired by a method that reliable engi
neering tests and analyses show can perma
nently restore the serviceability of the pipe. 
Corrosion pitting so closely grouped as to 
affect the overall strength of the pipe is con-

. sidered general corrosion for the purpose of 
this paragraph. 

(b) ·Localized corrosion pitting. Except 
for qast iron or ductile iron pipe, each seg
ment of distribution line pipe with localized 
corrosion pitting to a degree where leakage 
might result must be replaced or repaired. 
[Amdt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-88, 64 FR 
69660, Dec. 14, 1999] 

§192.489 Remedial measures: Cast iron 
and ductile iron pipelines. 

(a) General graphitizadon. Each seg
ment of cast iron or ductil~ iron pipe on 
which general graphitization is fotind to a 
degree where a fracture or any leakage 
might result, must be replaced. 

(b) Localized graphitization. Each seg
ment of cast iron or ductile iron pipe on 
which localized graphitization is found to a 
degree where any leakage might result, 
must be replaced or repaired, or sealed by 
internal sealing methods adequaJe to pre
vent or arrest any leakage. 

[Amdt. 192-4, 36 FR 12297, June 39, 1971] 
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§192.490 Direct assessment. 

Each operator that uses direct assess
ment as defined in §192.903 on an onshore 
transmission line made primarily of steel or 
iton to evaluate the effects of a threat in the 
first column must carry out the direct as
sessment according to the standard listed in · 
the second column. These standards do not 
apply to methods associated with direct as;.. 
sessment, such as close interval surveys, 
voltage gradient surveys, or examination of 
exposed pipelines, when used separately 
from the direct assessment process. 

Threat Standardl 
External corrosion §192.9252 
Internal corrosion in pipelines §192.927 
that transport dry gas. 
Stress corrosion cracking §192.929 
1 For lines not subject to subpart 0 of this part, the 
terms "covered segment" and "covered pipeline 
segment" in§§ 192.925, 192.927, and 192.929 refer 
to the pipeline segment on which direct assessment 
is perfornied. 
2 In § 192.925(b ), the provision regarding detection of 
coating damage applies only to pipelines subject to 
subpart 0 of this part. 

[Arndt. 192-102, 70 FR 61571, Oct. 25, 
2005] 

§192.491 Corrosion control records . 

. (a) Each operator shall maintain records 
or maps to show the location of cathodically 
protected piping, cathodic protection facili
ties, galvanic anodes, and neighb0ring 
structures bonded to the cathodic protection 
system. Records or maps showing a stated 
number of anodes, installed in a -stated· 
manner or spacing, need not show specific 
distances to each buried anode. 

(b) Each record or map required by par
agraph (a) of this section must be retained 
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for as long as the pipeline remains in ser
vice. 

( c) Each operator shall maintain a rec
ord of each test, survey, or inspection re
quired by this subpart in sufficient detail to 
demonstrate the adequacy of corrosion con
trol measures or that a corrosive condition 
does not exist. These.records must be re
tained for at least 5 years, except that rec
ords related to§§ 192.465(a) and (e) and 
192.475(b) must be retained for as long as 
the pipeline remains in service. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971, 
as amended by Arndt. 192-33, 43 FR 
39389, Sept. 5, 1978; Arndt. 192-78, 61 FR 
28770, June 6, 1996] 
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Subpart J-Test Requirements 

§192.501 Scope. 

This subpart prescribes minimum leak
test and strength-test requirements for pipe
lines. 

[Part 192 - Org., Aug. 19, 1970] 

§192.503 General requirements. 

(a) No person may operate a new seg
ment of pipeline, or return to service a seg
ment of pipeline that has been relocated or 
replaced, until-

(1) It has been tested in accordance with 
this subpart and §192.619 to substantiate 
the maximum allowable operating pressure;. 
and 

(2) Each potentially hazardous leak has 
been located and eliminated. 

(b) The test medium must be liquid,· air, 
natural gas, or inert gas that is-

(1) Compatible with the material of 
which the pipeline is constructed; 

(2) Relatively free of sedimentary mate
. rials; and, 

(3) Except for natural gas, nonflamma
ble .. 

(c) Except as provided in §192.505(a), if 
air, natural gas, or inert gas is used as the 
test medium, the following maximum hoop 
stress limitations apply: 

Maximum hoop stress allowed as 
Class percentage of SMYS 

location Nattiral gas Air or inert gas 
1 80 80 
2 30 75 
3 30 50 
4 30 40 

(d) Each joint used to tie in a test seg
ment of pipeline is excepted from the spe-
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cific test requirements of this subpart, but 
each non-welded joint must be leak tested at 
not less than its operating pressure. 

(e) If a component other than pipe is the 
only item being replaced or added to a pipe
line, a strength test after installation is not 

· required, if the manufacturer of the compo
nent certifies that: 

(1) The component was tested to at least 
the pressure required for the pipeline to 
which it is being added; 

(2) The component was manufactured 
under a quality control system that ensures 
that each item manufactured is at least equal 
in strength to a prototype and that the proto
type was tested to at least the pressure re
quired for the pipeline to which it is being 
added; or 

(3) The component carries a pressure 
rating established through applicable 
ASME/ ANSI/Manufacturers Standardiza
tion Society of the Valve and Fittings In
dustry, Inc. (MSS) specifications, or by unit 
strength calculations as described in 
§ 192.143. . 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Anidt. 192-58, 53 FR 1633, Jan. 21, 
1988; Arndt. 192-60, 53 FR 36028, Sept. 
16, 1988; Arndt. 192-60A, 54 FR 5485, 
Feb. 3, 1989; Arndt. 192-120, 80FR12763, 
March 11, 2015] 

§192.505 Strength test requirements for 
steel pipeline to operate at a hoop stress 
of 30 percent or more of SMYS. 

(a) Except for service lines, each seg
ment of a steel pipeline that is to operate at 
a hoop stress of 30 percent or more of 
SMYS must be strength tested in accord
ance with this section to substantiate the 
proposed maximum allowable operating 
pressure: In addition, 41 a Class 1 or Class 
2 location, if there is a building intended for 
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human occupancy within 300 feet (91 me
ters) of a pipeline, a hydrostatic test must be 
conducted to a test pressure of at least 125 
percent of maximum operating pressure on 
that segment of the pipeline within 300 feet 
(91 meters) of such a building, but in no 
event may the test section be less than 600 
feet (183 meters) unless the length of the 
newly installed or relocated pipe is less than 
600 feet (183 meters). However, if the 
buildings are evacuated while the hoop 
stress exceeds 50 percent of SMYS, air or 
inert gas may be used as the test medium. 

(b) In a .Class 1 ·or Class 2 location, each 
compressor station, regulator station, and 
measuring station, must b~ tested to at least 
Class 3 location test requirements. 

( c) Except as provided in paragraph ( e) 
of this section, the strength test must be · 
conducted by maintaining the pressure at or · 
above the test pressure for at least 8 hours. 

( d) If a component other than pipe is the 
only item being replaced or added to a piRe
line, a strength test after installation is not 
required, if the manufacturer of the compo
nent certifies that-

(1) The component was tested to at least 
the pressure required for the pipeline to 
which it is being added; 

(2) The component was manufactured 
under a quality control system that ensures 
hat each item manufactured is at least equal 

in strength to a prototype and that the proto
type was tested to at least the pressure re
quired for the pipeline to which it is being 
added; or 

(3) The component caiTies a pressure 
rating established through applicable 
ASME/ANSI, MSS specifications, or by 
unit strength calculations as described in 
§192.143. 

(e) For fabricated units and short sec
tions of pipe, for which a post installation 
test is impractical, a preinstallation strength 
test must be conducted by maintaining the 
pressure for at least 4 hours. 

Revision 03/15- Currentthru 192-120 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Amdt. 192-85, 63 FR 37500, July 13, 

· 1998; Arndt. 192-94, 69 FR 32886, June 14, 
2004; Amdt. 192-94A, 69 FR 54591, Sept. . 
9, 2004; Arndt. 192-120, 80 FR 12763, 
March 11, 2015] 

§192.507 Test requirements for pipeline8 
to oper_ate at a hoop stress less than 30 
p·ercent of SMYS and at or above 100 
p.s.i. (689 kPa) gage. 

Except for service lines and plastic pipe
lines, each segment of a pipeline that is to 
be operated at a hoop stress iess than 30 
percent of SMYS and at or above 100 p.s.i. 
(689 kPa) gage must be tested in accord
ance with the following: 

(a) The pipeline operator must use a test 
procedure that will ensure discovery of all 

· potentially hazardous leaks in the segment 
being tested. · 

(b) If, during the test, the segment is to 
be stressed to 20 percent or more of SMYS 
and natural gas, inert gas, or air is the test 
medium-

(1) A leak test must be made at a pres
sure between 100 p.s.i. (689 kPa) gage and 
the presslire required to produce a hoop 
stress of 20 percent of SMYS; or 

(2) The line must be walked to check for 
. leaks while the hoop stress is held at ap

proximately 20 percent of SMYS. 
( c) The pressure must be maintained at 

or.above the test pressure for at least 1 hour. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-58, 53 FR 1633, Jan. 21, 
1988; Amdt. 192-85, 63 FR 37500, July 13, 
1998] 
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§192.509 Test requirements for pipelines 
to operate below lOO·p.s.i. (689 kPa) 
gage. 

Except for service lines and plastic pipe
lines, each segment of a pipeline that is to 
be operated below 100 p.s.i. (689 k:Pa) gage 
must be leak tested in accordance with the 
following: 

(a) The test procedure used must ensure 
discovery of all potentially hazardous leaks 
in the segment being tested. 

(b) Each main that is to be operated at 
less than l p.s.i. (6.9 k:Pa) gage must be 
tested to at least 10 p.s.i. (69 k:Pa) gage and 
each main to be operated at or above 1 p.s.i. · 
(6.9 k:Pa) gage must be tested to at least 90 
p.s.i. (621 k:Pa) gage. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-58, 53FR1633, Jan. 21, 
1988; Arndt. 192-85, 63 FR 37500, July 13, 
1998] 

§192.511 Test requirements for service 
lines. 

(a) Each segment of a service line (other 
than plastic) must be leak tested in accord
ance with this section before.being placed 
in s.ervice. If feasible, the service line con
nection to the main must be included in the · 
test; if not feasible, it inust be given a leak
age test at the operating pressure when 
placed in service. 

(b} Each segment of a service line (other 
than plastic) intended to be operated at a 
pressure of at least 1 p.s.i. (6.9 k:Pa) gage· 
but not more than 40 p.s.i. (276 k:Pa) gage 
must be given a leak test at a pressure of not 
less than 50 p.s.i. (345 kPa) gage. 

( c) Each segment of a service line (other 
than plastic) intended to be operated at 
pressure.s of more than 40 p.s.i. (27 6 k:Pa) 
gage must be tested to at least 90 p.s.i. (621 
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kPa) gage, except that each segment of the 
steel service line stressed to 20 percent or 
more of SMYS must be tested in accord
ance with §192.507 of this subpart. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-75, 61FR18512, Apr. 26, 
1996; Arndt. 192-85, 63 FR 37500, July 13, 
1998] 

·§192.513 Test requirements for plastic 
pipelines. 

(a) Each segment of a plastic pipeline 
must be tested in accordance with this sec
tion. 

(b) The test procedure must insure dis
covery of all potentially haiardous leaks in 
the segment being tested. 

( c) The test pressure must be at least 
150 percent of the ):llaximum operating 
pressure or 50 p.s.i. (345 k:Pa) gage, which
ever is greater. However, the maximum test 
pressure may not be more than three times 
the pressure determined under §192.121; at 
a temperature not less than the pipe temper-
ature during the test. · 

( d) During the test, the temperature of 
thermoplastic material may not be more 
than 100°F (3 8°C), or the temperature at 
which the material's long-term hydrostatic 
strength has been determined under the 
listed specification, whichever is greater. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-77, 61 FR27789, June 3, 
1996; Arndt.. 192.-77A, 61FR45905, Aug. 
30, 1996; Arndt. 192-85, 63 FR 37500, July 
13, 1998] 

76/153 



PART 192 - TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

§192.515 Environmental protection and 
safety requirements. 

(a) In conducting tests under this sub
part, each operator shall insure that every 
reasonable precaution is taken to protect its 
employees and the general public during the · 
testing. Whenever the hoop stress of the 
segment of the pipeline being tested will 
exceed 50 percent.of SMYS, the operator 
shall take all practicable steps to keep per
sons not working on the testing operation 
outside of the testing area until the pressure 
is reduced to or below the proposed maxi
mum allowable operating pressure. 

. . (b) The operator· shall insure that the test 
medium is disposed of in a manner that will 
minimize damage to the environment. 

[Part 192 - Org., Aug. 19, 1970] 

§192.517 Records. 

(a) Each operator shall make, and retain 
for the useful life of the pipeline, a record of 
each test performed under§§ 192.505 and 
192.507. The record must contain at least 
the following information: 

(1) The operator's name, the name of the 
operator's employee responsible for making 
the test, and the name of any test company 
used. 

(2) Testmedium used. 
(3) Test pressure. 
(4) Test duration. 
(5) Pressure recording charts, or other 

. ·record of pressure readings. 
(6) Elevation variations, whenever sig

nificant for the particular test. 
(7) Leaks and failures noted and their 

disposition. 
(b) Each operator must maintain a rec

ord of each test required by§§ 192.509, 
192.511, and 192.513 for at least 5 years. 
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[Part 192 - Org., Aug. 19, 1970, as amended 
by Amdt. 192-93, 68 FR 53895, Sept. 15, 
2003] 
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Subpart K-Uprating 

§192.551 Scope. 

This subpart prescribes minimum re
quirements for increasing maximum allow
able operating pressures (uprating) for pipe
lines. 

[Part 192 - Org., Aug. 19, 1970] 

§192.553 General requirements. 

(a) Pressure increases. Whenever the 
requirements of this subpart require that an 
increase in operating pressure be made in 
increments, the pressure must be increased 
gradually, at a rate that can be controlled, 
and in accordance with the following: 

(1) At the end of each incremental in
crease, the pressure must be held constant 
while the entire segment of the pipeline that 
is a:ffeCted is checked for leaks. 

(2) Each leak detected must be repaired 
before. a further pressure increase is made, 
except that a leak determined not to be po
tentiaIIy hazardous need not be repaired, if 
it is monitored during the pressure increase 
and it does not become potentially hazard
ous. 

(b) Records. Each operator who uprates 
a segment of pipeline shall retain for the life 

·of the segment a record of each investiga
tion required by this subpart, of aII work 
performed, and of each pressure test con
ducted, in connection with the uprating. 

. ( c) Written plan. Each operator who 
uprates a segment of pipeline shaII establish 
a written procedure that wiII ensure that 
each applicable requirement of this subpart 
is complied with. · 

( d) Limitation on increase in maximum 
aIIowable operating pressure. Except as 
provided.in §192.555(c), anew maximum 
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allowable operating pressure established 
under this subpart may not exceed the max
imum that would be allowed under § § 
192.619 and 192.621 for a new segment of 
pipeline constructed of the same materials 
in the same location. However, when uprat
ing a steel pipeline, if any variable neces
sary to determine the design pressure .under 
the design formula (§192.105) is unknown, 
the MAOP may be increased as provided in 
§192.619(a)(l). 

[Part 192 - Org., Aug .. 19, 1970, as amended 
by Arndt. 192-78, 61 FR 28770,, June 6, 
1996; Arndt. 192-93, 68 FR 53895, Sept. 
15, 2003] 

. §192.555 Uprating to a pressure that will 
produce a hoop stress of 30 percent or 
more of SMYS in steel pipelines. 

(a) Unless the requirements of this sec
tion have been met, no person may subject 
any segment of a steel pipeline to an. operat
ing pressure that wiII produce a hoop stress 
of 30 percent or more of SMYS and that is 
above the established maximum aIIowable 
·operating pressure. 

(b) Before increasing operating pressure 
above the previously established maximum 
allowable operating pressure the operator 
shall: 

(1) Review the design, operating, and 
maintenance history and previous testing of 
the segment of pipeline and determine 
whether the proposed increase is safe and 
consistent with the requirements of this 
part; and . · 

(2) Make any repairs, replacements, or 
alterations in the segment of pipeline that 
are necessary for safe operation at the in
creased pressure. 

(c) After complying with paragraph (b) 
of this section, an operator may increase the 
maximum allowable operating pressure of a 

. 781153 



PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PlPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

segment of pipeline constructed. before Sep
tember 12, 1970, to the.highest pressure that 
is permitted under §192.619, using as test 
pressure the highest pressure to which the 
segment of pipeline was previously subject
ed (either in a strength test or in actual op
eration). 

( d) After complying with paragraph (b) 
of this section, an operator that does not 
qualify under paragraph ( c) of this section 

· may increase the previously established 
maximum allowable operating pressure if at 
least one of the following requirements is 
met: 

(1) The segment of pipeline is success-
. fully tested in accordance with the require

ments of this part for a new line of the same 
material in the same location. 

(2) An increased maximum allowable · 
operating pressure may be established for a 
segment of pipeline in a Class 1 location if 
the line has not previously been tested, and 
if: 

(i) It is impractical to test it in accord
ance with the requirements of this part; 

(ii) The new maximum operating pres
sure does not exceed 80 percent of that al
lowed for a new line of the same design in 
the same location; and, 

(iii) The operator determines that the 
new maximum allowable operating pressure 
is consistent with the condition of the seg
ment of pipeline and the design require
ments of this part. 

( e) Where a segment of pipeline is up
rated in accordance with paragraph ( c) or 
( d)(2) of this section, the increase in pres
sure must be made in increments that are 
equal to: 

· (1) 10 percent of the pressure before the 
uprating; or 

(2) 25 percent of the total pressure in
crease, whichever produces the fewer num
ber of increments. 

[Part 192 - Org., Aug. 19, 1970] 
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§192.557 Uprating: Steel pipelines to a 
pressure that will produce a hoop stress 
less than 30percent of SMYS: plastic, 
cast iron, and ductile iron pipelines. 

(a) Unless the requirements of this sec
tion have been met, no person may subject: 

(1) A segment of steel pipeline to an 
operating pressure that will produce a hoop 
stress less than 30.percent of SMYS and 
that is above the previously established 
maximum allowable operating pressure; or 

(2) A plastic, cast iron, or ductile iron 
pipeline segment to an operating pressure 
that is above the previously established 
maximum allowable operating pressure. 

(b) Before increasing operating pressure 
above the previously established maximum 
allowab.le operating pressure, the operator 
shall: 

(1) Review the design, operating, and 
maintenance history of the segment of pipe
line; 

(2) Make a leakage survey (if it has 
been more than 1 year since the last survey) 
and repair any leaks that are found, except 
that a leak determined not.to be potentially 
hazardous need not be repaired, if it is mon
itored during the pressure increase and it 
does not become potentially hazardous; 

(3) Make any repairs, replacements, or 
alterations in the segment of pipeline that 
are necessary for safe operation at the in
creased pressure; 

(4) Reinforce or anchor offsets, bends 
and dead ends in pipe joined by compres
sion couplings or bell and spigot joints to 
prevent failure of the pipe joint, ifthe off
set, bend, or dead end is exposed in an ex
cavation; 

(5) Isolate the segment of pipeline in 
which the pressure is to be increased from 
any adjacent segment. that will cqntinuy to 
be operated at a lower pressure; and, 

( 6) If the pressure in mains or service 
lines, or both, is to be higher than the pres-
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· sure delivered to the customer, install a ser
vice regulator on each service line and test 
each regulator to determine that it is func
tioning. Pressure may be increased as nee- . 
essary to test each regulator, after a regula
tor has been installed on each pipeline sub- · 
ject to the increased pressure. 

( c) After complying with paragraph (b) 
of this section, the increase in maximum 
allowable operating pressure must be made 
in increments that are equal to 10 p.s.i. (69 
kPa) gage or 25 percent of the total pressure 
increase, whichever produces the fewer 
number of increments. Whenever the re
quirements of paragraph (b)(6) of this sec
tion apply, there must be at least two ap
proximately equal incremental increases. 

( d) If records for cast iron or ductile iron· 
pipeline facilities are not complete enough 
to determine stresses produced by internal 
pressure, trench loading, rolling loads, beam 
stresses, and other bending loads, in evalu
ating the level o_f safety of the pipeline. 
when operating at the proposed increased 
pressure, the following procedures must be 
followed: · 

(1) In estimating the stress, if the origi
nal laying conditions cannot be ascertained, 
the operator shall assume that cast iron pipe 
was supported on blocks with tamped back
fill and that ductile iron pipe was laid with-
out blocks with tamped backfill. . 

· (2) Unless the actual maximum cover 
depth is known, the operator shall measure 
the actual cover in at least three places 
where the cover is most likely to be greatest 

• and shall use the greatest cover measured. 
(3) Unless the actual nominal wall 

thickness is known, the operator shall de
termine the wall thickness by cutting and 
measuring coupons from at least three sepa
rate pipe lengths. The coupons must be cut 
from pipe lengths in areas where the cover 
depth is most likely to be the greatest. The 
average of all measurements taken must be 
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increased by the allowance indicated in the 
following table: 

Allowance (inches) (millimeters) 
Pipe size Cast i.ion pipe Ductile 
(inches) Pit cast Centrifugally rron 

. (millimeters) pipe cast pipe pipe 
3 to8 0.075 0.065 ·0.065 
(76 to 203) (1.91) (1.65) (l .65) 
10 to 12 0.080 omo 0.070 
(254 to 305) (2.03) (1.91) (1.91) 
14 to 24 0.080 0.080 0.075 
(356 to 610) (2.03) (2.03) (1.91) 
30 to 42 0.090 0.090 0.075 
(762 to 1067.) (2.29) (2.29) (1.91) 
48 . 0.090 0.090 0.080 
(1219) (2.29) (2.29) (2.03) 
54 to 60 0.090 
(1372 to 1524) (2.29) 

(4) For cast iron pipe, unless the pipe 
manufacturing process is known, the opera
tor shall assume that the pipe is pit cast pipe 

· with a bursting tensile strength of 11,000 
p.s.i. (76 MPa) gage and a modulus of rup
ture of 31,000 p.s.i. (214 MPa) gage. 

· [Part 192 - Org., Aug. 19, 1970, as amended 
by Amdt..192-37, 46 FR 10157, Feb. 2, 
1981; Arndt. 192-62, ·54 FR 5625, Feb. 6; 
1989; Arndt. 192-85, 63 FR 37500, July 13, 
1998] 
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Subpart L--Operations 

§192.601 Scope. 

This subpart prescribes minimum re-
. quirements for the operation of pipeline fa
cilities. 

[Part 192 - Org., Aug. 19, 1970] 

§192.603 General provisions. 

(a) No person may operate a segment of · 
pipeline unless it is operated in accordance 
with this subpart. 

(b) Each operator shall keep records 
necessary to administer the procedures es
tablished under §192 .. 605. 

( c) The Administrator or the State 
Agency that has submitted a current certifi
cation under the pipeline safety laws ( 49 
U.S.C. 60101 et seq.) with respect to the 
pipeline facility governed by an operator's 
plans and procedures may, after notice and 
opportunity for hearing as provided in 49 
CFR 190.206 or the relevant State proce
dures, require the operator to amend its 
plans and procedures as necessary to pro
vide a reasonable level of safety. 

[Part 192 - Org., Aug. 9, 1970, as amended 
by 192-66, 56 FR 31087, July 9, 1991; 
Arndt. 192-71, 59 FR 6575, Feb. 11, 1994; 
Arndt. 192-75, 61FR18512, Apr. 26, 1996~ 
Arndt. 192-118, 78 FR 58897, Sep. 25, 
2013] 

· §192.605 Procedural manual for opera
tions, maintenance, and emergencies. 

Each operator shall include the follow
ing in its operating and maintenance plan: 
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(a) General. Each operator shall prepare 
and follow for each pipeline, a manual of 
written procedures for conducting opera
tions and maintenance activities and for 
emergency response. For transmission 
lines, the manual must also include proce- · 
dures for handling abnormal operations . 
This manual must be reviewed and updated 
by the operator at intervals not exceeding 
15 months, but at least once each calendar 
year. This manual must be prepared before 
operations of a pipeline system commence. 
Appropriate parts of the manual must be 
kept at locations where operations and 
maintenance activities are conducted. 

(b) Maintenance and normal operations. 
The manual required by paragraph (a) of 
this section must include procedures for the 
following, if applicable, to provide safety 
during maintenance and operations. 

(1) Operating, maintaining, and repair
ing the pipeline in accordance with each of 
the requirements of this subpart and Subpart 
M of this part. 

(2) Controlling corrosion in accordance 
with the operations and maintenance re
quirements of Subpart I of this part. 

(3) Making construction records, maps, 
and operating history available to appropri
ate operating personnel.. 

( 4) Gathering of data needed for report
ing incidents under Part 191 of this chapter 
in a timely and effective manner. 

(5) Starting up and shutting down any 
part of the pipeline in a manner designed to 
assure operation within the MAOP limits 
prescribed by this part, plus the build-up 
allowed for operation of pressure-limitit;tg 
and control devices. 

( 6) Maintaining compressor stations, 
including provisions for isolating units or 
sections of pipe and for purging before re
turning to service. 

(7) Starting, operating and shutting 
down gas compressor units. 
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(8) Periodically reviewing the work 
done by operator personnel to determine the 
effectiveness and adequacy of the proce
dures used in normal operation and ma:inte
nance and modify:ing the procedure when 
deficiencies are found. 

(9) Taking adequate precautions in ex
cavated trenches to protect personnel from 
the hazards of unsafe accumulations of va
por or gas, and mak:ing available when 
needed at the excavation, emergency rescue 
equipment, :includl.ng a breathing apparatus 
and, a rescue harness and l:ine. 

(10) Systematic and routine test:ing and 
inspection of pipe-type or bottle-type hold
ers :includ:ing -

(i) Provision for detecting external cor
rosion before the strength of the container 
has been impaired; 

(ii) Periodic s·ampl:ing and test:ing of gas 
:in storage to determ:ine the dew point ofva-

. pors contained in the stored gas which, if 
condensed, might cause ":internal corrosion 
or interfere with the safe operation of the 
storage plant; and, 

(iii) Periodic inspection and testing of 
pressure_ limiting equipment to determine 
that it is :in safe operating condition and has 
adequate capacity. 

(11) Responding promptly to a report of 
a gas odor inside or near a building, unless 
the operator's emergency procedures under 
§192.615(a)(3) specifically apply to these 
reports. 

(12) Implementing the applicable con
trol room management procedures required 
by §192.631. 

(c) Abnormal operation. For transmis
sion lines, the rrianual required by para
graph (a) of this section must include pro
cedures for the following to provide safety 
when operating design limits have been ex
ceeded: . 

(1) Responding to, investigating, arid 
correct:ing the cause of: 

Revision 03/15-Currentthru 192-120 

(i) Unintended closure of valves or· 
shutdowns; 

(ii) Increase or decrease in pressure or 
flow rate outside· normal operating limits; · 

(iii) Loss of comillunications; 
(iv) Operation of any safety device; and, 
(v') Any other foreseeable malfunction 

of a component, deviation from normal op
eration, or personnel error which may result 
in a hazard to persons or property. 

(2) Checking variations from normal 
operation after abnormal operation has end
ed at sufficient critical locations in the sys
tem to determine continued integrity and 
safe operation. 

(3) Notifying responsible operator per
sonnel when notice of an abnormal opera
tion is received. 

(4) Perio.dically reviewing the response 
of operator personnel to determine the ef
fectiveness of the procedures controlling 
abnormal operation and tak:ing corrective 
action where deficiencies are found. 

(5) The requirements of this paragraph 
(c) do 11ot apply to natural gas distribution 
operators that are operating transmission 
lines :in connection with their distribution 
system. 

( d) Safety-related condition reports. 
The manual required by paragraph (a) of 
this section must include instructions ena
bling personnel who perform operation and 
maintenance activities to recognize condi-· 
tions that potentially may be safety-related 
conditions that are subject to the reporting 
requirements of §191.23 of this subchapter. 

( e) Surveillance, emergency response, 
and accident investigation. The procedures 
required by§§ 192.613(a), 192.615, and 
192.617 must be included in the manual re
quired by paragraph (a) of this section 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-59, 53 FR 24942, July 
_ 1,1988; Arndt. 192-59C, 53 FR 26560, July 
13, 1988; Arndt. 192-71, 59 FR 6579, Feb. 
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11, 1994; Arndt. 192-71A, 60 FR 14381, 
Mar. 17, 1995; Arndt. 192-93, 68 FR 
53895, Sept. 15, 2003: Arndt. 192-112, 74 
FR 63310, Dec. 3, 2009] 

§192.607 [Removed and Reserved] 

[Part 192 - Org., Aug. 10, 1970, as amended 
by Arndt. 192-5, 36 FR 18194, Sept. 10, 
1971; Arndt. 192-78, 61 FR28770, June 6, 
1996] 

§192.609 Change in class location: Re
quired study. 

Whenever an increase in popuiation 
density indicates a change in class location 
for a segment of an existing steel pipeline 
operating at a hoop stre.ss that is more than 
40 percent of SMYS, or indicates that the 
hoop stress corresponding to the established 
maximum allowable operating pressure for 
a segment of existing pipeline is not com
mensurate with the present class location, 
the·operator shall immediately make a study 
to determine; 

(a) The present class location for the .. 
segment involved. 

(b) The design, construction, and testing 
procedures followed in the original con
struction, and a comparison of these proce
dures with those required for the present 
class location by the applicable provisions 
of this part. 

(c) The physical condition of the seg
ment to the extent it ·can be ascertained from 
available records; 

( d) The operating and maintenance his:-
tory of the -segment; · 

( e) The maximum actual operating pres~ 
sure and the corresponding operating hoop 
stress, taking pressure gradient into account, 
for the segment of pipeline involved; and, 
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(f) The actual area affected by the popu
lation density increase, and physical barriers 
or other factors which may limit further ex
pansion of the more densely populated area. 

[Part 192 - Org., Aug. 19, 1970] 

§192.611 Change in class location: Con
firmation or revision of maximum allow
able operating pressure. 

(a) If the hoop stress corresponding to . 
the established maximum allowable operat
ing pressure of a segment of pipeline is not 
commensurate with the present class loca
tion, and the segment is in satisfactory . 
physical condition, the maximum allowable 
operating pressure of that segment of pip~
line must be confirmed or revised according 
to one of the following requirements: 

(1) If the segment involved has been 
previously tested in place for a period of not 
less than 8 hours: 

(i) The maximum allowable operating 
pressure is 0.8 times the test pressure in 
Class 2 locations, 0.667 times the test pres
sure in Class 3 locations, or 0.555 times the 
test pressure in Class 4 locations. The corre-

; sponding hoop stress may not exceed 72 
percent of the SMYS of the pipe in Class 2 
locations, 60 percent of SMYS in Class 3 
locations, or 50 percent of SMYS in Class 4 . 
locations. 

(ii) The alternative maximum allowable 
operating pressure is 0.8 times the test pres~ 
sure in Class 2 locations and 0.667 times 
the test pressure in Class 3 locations. For 
pipelines operating at alternative maximum 
allowable pressure per §192.620, the corre
sponding hoop stress may not exceed 80 
percent of the SMYS of the pipe in Class 2 
locations and. 67 percent of SMYS in Class 
3 locations. 

(2) The maximum allowable operating 
· pressure of the segment involved must be 
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reduced so that the corresponding hoop 
stress is not more than that allowed by this 
part for new segments of pipelines in the 
existing class location. 

(3) The segment involved must be tested 
in accordance with the applicable require
ments of Subpart J of this part, and its max
imum allowable operating pressure must 
then be established according to the follow
ing criteria: 

(i) The maximum allowable operating 
pressure after the requalification test is 0.8 
times the test pressure for Class 2 locations, 
0.667 times the test pressure for Class 3 lo
cations, and 0.555 times the test pressure 
for Class 4 locations. · · 

(ii) The corresponding hoop stress may 
not exceed 72 percent of the SMYS of the 
pipe in Class 2. locations, 60 percent of . 
. SMYS in Class 3 locations, or 5 0 percent of 
SMYS in Class 4 locations. 

(iii) For pipeline operating at an alterna
tive maximum allowable operating pressure 
per §192.620, the alternative maximum al
lowable operating pressure after the requali
fication test is 0.8 times the test pressure for 
Class 2 locations and 0.667 times the test 
pressure for Class 3 locations. The corre
sponding hoop stress may not exceed 80 
percent of the SMYS of the pipe in Class 2 
locations and 67 percent of SMYS in Class 
3 locations. 

(b) The maximum allowable operating 
pressure confirmed or revised in accordance 
with this section, may not exceed the max
imum allowable operating pressure estab
lished before the confirmation or revision. 

(c) Confirmatibn or revision of the max
imum allowable operating pressure of a 
segment of pipeline in accordance with this 
section does not preclude the application of 
§§ 192.553 and 192.555. 

(d) Confirmation or revision of the max
imum allowable operating pressure that is 

. required as a result of a study .under 
§192.609 must be completed within 24 
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months of the change in class location. 
Pressure reduction under paragraph (a) (1) 
or (2) of this section within the 24-month. 
period does not preclude establishing a 
maximum allowable operating pressure un
de:r paragraph (a)(3) of this section at a later 
date: 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-5, 36 FR 18195, Sept. 10, 
1971; Arndt. 192-53, 51FR34987, Oct. 1, 

. 1986; Arndt. 192-63, 54 FR 24173; June 6, 
1989; Arndt. 192:-78, 61 FR 28770, June 6, 
1996; Arndt. 192-94, 69 FR 32886, June 14, · 
2004; Arndt. 192-[107], 73 FR 62147, Oc
tober 17, 2008] 

§192.612 Underwater inspection and re
. burial of pipelines in the Gulf of Mexico 

and its inlets. 

(a) Each operator shall prepare and fol
low a procedure to identify its pipelines in 
the Gulf of Mexico and its inlets in waters 
less than 15 feet (4.6 meters) deep as meas
ured from mean low water that are at risk of 
being an exposed underwater pipeline or a 
hazard to navigation. The procedures must 
be in effect August 10, 2005. 

(b) Each operator shall conduct appro
priate periodic underwater inspections of its 
pipelines in the Gulf of Mexico and its inlets 
in waters less than 15 feet (4.6 meters) deep 
as measured from mean low water based on 
the identified risk. 

( c) If an operator discovers th,at its pipe
line is an exposed underwater pipeline or 
poses· a hazard to navigation, the operator 
shall-

(1) Promptly, but not later than 24 hours 
after discovery, notify the National Re
sponse Center, telephone: 1-800-424-8802, 
of the location and, if available, the geo
graphic coordinates of that pipeline . 
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(2) Promptly, but not later than 7 days 
after discovery, mark the location of the 
pipeline in accordance with 33 CFR part 64 
at the ends of the pipeline segment and at 
intervals of not over 500 yards (457 meters) 
long, except that a pipeline segment less 
than 200 yards (183 meters) long need only 
be marked at the center; and 

(3) Within 6 months after discovery, or 
not later than November 1 of the following 
year ifthe 6 month period is later than No
vember 1 of the year of discovery, bury the 
pipeline so that the top of the pipe is 36 
inches (914 millimeters) below the underwa
ter natural bottom (as determined by recog
nized and generally accepted practices) for 
normal excavation or 18 inches ( 457 milli
meters) for rock excavation. 

(i) An operator may employ engineered 
alternatives to burial that meet or exceed the 
level of protection provided by burial. 

(ii) If an operator cannot obtain required 
state or Federal permits in time to comply 
with this section, it must notify OPS; speci
fy whether the required permit is State or 
Federal; and, justify the delay. 

[Arndt. 192-67, 56 FR 63764, Dec. 5, 1991 · 
as amended by Arndt 192-85, 63 FR 37500, 
July 13, 1998; Arndt. 192-98, 69 FR 48400, 
Aug. 10, 2004] 

§192.613 Continuing Surveillance.· 

(a) Each operator shall have a procedure 
for continuing surveillance of its facilities to 
determine and take appropriate action con
·ceming changes in class location, failures, 
leakage history, corrosion, substantial 
changes in cathodic protection require
ments, and other unusual operating and · 
maintenance conditions. 

(b) If a segment of pipeline is deter
mined to be in unsatisfactory condition -but 
no immediate hazard exists, the operator 
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shall initiate a program to recondition or 
phase out the segment involved, or, ifthe 
segment cannot be reconditioned or phased 
out, reduce the maximum allowable operat
ing pressure in accordance with §192:619(a) 
and (b). 

[Part 192 - Org., Aug. 19, 1970] 

§192.614 Damage prevention program. 

(a) Except as provided in paragraphs (d) 
and ( e) of this section, each operator of a 
buried pipeline shall carry out, in accord
ance with this section, a written program to 
prevent damage to that pipeline from exca
vation activities. For the purpose of this. 
section, the term "excavation activities" in
cludes excavation, blasting, boring, tunnel
ing, backfilling, the removal of above 
ground structures· by either explosive or 
mechanical means, and other earth moving 
operations. 

(b) An operator may comply with any of 
the requirements of paragraph ( c) of this 
section through participation in a public 
service program,: such as a one-call system, 
but such participation does not relieve the 
operator of responsibility for compliance 
with this section. However, an operator 
must perform the duties of paragraph (c)(3) 
of this section through participation in a 
one-call system, if that one-call .system is a 
qualified one-call system. In areas that are· 
covered by more than one qualified one-call 
system, an operator need only join one of 
the qualified one-call systems if there is a 
central telephone number for excavators to 
call for excavation activities, or if the one
call systems in those areas communicate 
with one another. An operator's pipeline. 
sys!em must be covered by a qualified one
call system where there is one in place. For 
the purpose of this section, a one-call sys
tem is considered a_ "qualified one-call sys-
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tern" if it meets the requirements of section 
(b )(1) or (b )(2) of this section. 

(1) The state has adopted a one-call 
damage prevention program under §198.37 
of this chapter, or 

(2) The one-call system: 
(i) Is operated in accordance with 

§198.39 of this chapter; 
(ii) Provides a pipeline operator an op

portunity similar to a voluntary participant 
to have a part in management responsibili
ties; and 

(iii) Assesses a participating pipeline 
operator a fee that is proportionate to the 

.. costs of the one-call system's coverage of 
the operator's pipeline. . 

( c) The damage prevention program re
quired by paragraph (a) of this section must, 
at a minimum: 

(1) Include the identity, on a current ba
sis, of persons who normally engage in ex
cavation activities in the area in which the 
pipeline is located. 

(2) Provides for notification of the pub
lic in the vicinity of the pipeline and actual 
notification of the persons identified in par
agraph (c)(l) of this section of the follow
ing as often as needed to make them aware 
of the damage prevention program: 

(i) The program's existence and pur
pose; and 

(ii).How to learn the location: of under
ground pipelines before excavation activi
ties are begun. 

(3) Provide a means of receiving and 
recording notification of planned excavation 
activities. 

( 4) If the operator has buried pipelines 
· in the area of excavation activity, provide. 
for actual notification of persons who give 
notice of their intent to excavate of the. type 
of temporary marking to be provided and 

·how to identify the. markings. 
(5) Provide for temporary marking of 

· buried pipelines in the area of excavation 
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activity before, as far as practical, the. ac
tivity begins. 

(6) Provide as follows for inspection of 
pipelines that an operator has reason to be
lieve could be damaged by excavation ac
tivities: 

(i) The inspection must be done as fre
quently as necessary during and after the 
activities to verify the integrity of the pipe

' line; and 
(ii) In the case of blasting, any inspec

tion must include leakage surveys. 
( d) A damage prevention program under 

this section is not required for the following 
pipelines: 

(1) Pipelines located offshore. 
(2) Pipelines, other than those located 

offshore, in Class 1 or 2 locations until Sep
tember 20., 1995. 

(3) Pipelines to which access is physi
cally controlled by the operator. 

( e) Pipelines operated by persons other 
than municipalities (including operators of 
master meters) whose primary activity does 
not include the transportation of gas need 
not comply with the following: 

(1) The requirement of paragraph (a) of 
this section that the damage prevention pro
gram be written; and 

(2) The requirements of paragraphs 
(c)(l) and (c)(2) ofthis section .. 

[Arndt. 192-40, 47-FR 13818, Apr. 1, 1982; 
Arndt. 192-57, 52 FR 32798, Aug. 31, 
1987; Arndt. 192-73, 60 FR 14646, Mar. 
20, 1995; Arndt. 192-78, 61 FR28770, June 
6, 1.996; Arndt. 192-82, 62 FR 61695, Nov. 
19, 1997; Arndt 192-84, 63 FR 7721, Feb. 
17, 1998; Arndt. 192-~4A, 63.FR 38757, 
July 20, 1998] 

§192.615 Emergency plans. 

(a) Each operator shall establish written 
procedures to minimize the hazard resulting 
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from a gas pipeline emergency. At a mini
mum, the procedures must provide for the 
following: 

(1) Receiving, identifying, and classify
ing notices of events which require immedi
ate response by the operator. 

. (2) Establishing and maintaining ade
quate means of communication with appro
priate fire, police, and other public officials. 

(3) Prompt and effective response to a 
notice of each type of emergency, including 
the following: 

(i) Gas detected inside or near a build-
ing. . 

(ii) Fire located.near or directly involv
ing" a pipeline facility. 

(iii) Explo~ion occurring ne_ar or directly 
involving a pipeline facility. 

(iv) Natural disaster. · 
( 4) The availability of personnel, 

equipment, tools, and materials, as needed 
at the scene of an emergency. 

(5) Actions directed toward protecting 
people first and then property. 

( 6) Emergency shutdown and pressure 
reduction in any section of the operator's 
pipeline system necessary to minimize haz- . 
ards to life or property. 

(7) Making safe any a~tual or potential 
hazard to life or property. 

(8) Notifying appropriate fire, police, 
and other public officials of gas pipeline 
emergencies and coordinating with them 
both planned responses and actual respons
es during an emergency. 

(9) Safely restoring any service outage. 
(10) Beginning action under §192.617, 

if applicable, as soon after the end of the 
emergency as possible. 

(11) Actions required to be taken by a 
controller during an emergency in accord
ance with §192.631. 

(b) Each operator shall: 
(1) Furnish its supervisors who are re

sponsible for emergency action ·a copy of 
that portion of the latest edition of the 

Revision 03/15- Current thru 192-120 

emergency procedures established under 
paragraph (a) of this section as necessary 
for compliance with those procedures. 

(2) Train the appropriate operating per
sonnel to assure that they are knowledgea
ble of the emergency procedures and verify 
that the training is effective . 

(3) Review employee activities to de
termine whether the procedures were effec
tively followed in each emergency. 

( c) Each operator shall establish and 
maintain liaison with appropriate fn:e, po
lice, and other public officials to: 

(1) Learn the responsibility and re
sources of each government organization 
that may respond to a gas pipeline emer
gency; 

(2) Acquaint the officials with the oper
ator's ability in responding to a gas pipeline 
emergency; 

(3) Identify the types of gas pipeline 
emergencies of which the operator notifies 
the officials; and, 

(4) Plan how the operator and officials 
can engage in mutual assistarice to mini.: 
mize hazards to life or property. 

[Part 192 - Org., Aug. 19, 1970 as amended 
by Arndt. 192-24, 41FR13586, Mar. 31, 
1976; Arndt. 192-71, 59 FR 6585, Feb. 11, 
1994: Arndt. 192-112, 74 FR 63310, Dec. 3, 
2009] 

§192.616 Public awareness. 

(a) Except for an operator of a master 
nieter or petroleum gas system covered un
der paragraph G) of this section, each pipe
line operator must develop and implement a 
written continuing public education program 
that follows the guidance provided in the 
American Petroleum Institute's (API) Rec
ommended Practice (RP) 1162 (IBR, see 
§192.7). 
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(b) The operator's program must follow 
the general program recommendations of 
API RP 1162 and assess the unique attrib
utes and characteristics of the operator's · 
pipeline and facilities. 

( c) The operator must follow the general 
program recommendations, including base
line and supplemental requirements of API 
RP 1162, unless the operator provides justi
fication in its program or procedural manual 
as to why compliance with all or certain 
provisions of the recommended practice is 
not practicable and not necessary for safety. 

(d)The operator's program must specifi
cally include provisions to educate the pub
lic, appropriate government organizations, 
and persons engaged in excavation related 
activities on: 

(1) Use of a one-call notification system 
prior to excavation and other damage pre
vention activities; 

(2) Possible hazards associated with un
intended releases from a gas pipeline facili
ty; 

(3) Physical indications that such a re
lease may have occurred; 

( 4) Steps that should be taken for public 
safety in the event of a gas pipeline release; 
and 

( 5) Procedures for reporting such an 
event. 

( e) The program must include activities 
to advise affected municipalities, school dis
tricts, businesses, and residents of pipeline 
facility locations. -

(f) The program and the media used 
must be as comprehensive as necessary to 
reach all areas iri. which the operator trans
ports gas. 

(g) The program must be conducted in 
English and in other languages commonly 
understood by a significant number and con
centration of the non-English speaking pop
ulation in the operator's area. 

(h) Operators in-existence on June 20, 
2005, must have completed their written 
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programs no later than June 20, 2006. The 
operator of a master meter or petroleum gas 
system covered under paragraph G) of this 
section must complete development of its 
written procedure by June 13, 2008. Upon 
request, operators must submit their com
pleted programs to PHMSA or, in the case 
an intrastate pipeline facility operator, 
the appropriate State agency. 

(i) The operator's program documenta
tion and evaluation results must be available 
for periodic review by appropriate regulato
ry agencies. 

G) Unless the operator transports gas as 
a primary activity, the operator of a master 
meter or petroleum gas system is not re-

-quired to develop a public awareness pro
gram as prescribed in paragraphs (a) through -
(g) of this section. Instead the operator must 
develop and implement a written procedure 
to provide its customers public awareness 
messages twice annually. If the master meter 
or petroleum gas system is located on prop
erty. the operator does not control, the opera
tor must provide similar messages twice an
nually to persons controlling the property. 
The public awareness message must include: 

(1) A description of the purpose _and re
- liability of the pipeline; 

(2) An overview of the hazards of the 
pipeline and prevention measures used; 

(3) Information about damage preven
tion; 

(4) How to recognize and respond to a 
leak; and 

(5) How to get additional information. 

[Amdt..192-71, 59 FR 6575, Feb. 11, 1994 
· ~s amended by Arndt. 192-99, 70 FR 
28833, May 19, 2005; Arndt. 192-99A, 70 
FR 35041, June 16, 2005; Arndt. 192-[105], 
72 FR 70808, Dec. 13, 2007] 
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§192.617 Investigation of failures. 

Each opei:ator shall establish procedures 
for analyzing accidents and failures, includ
ing the selection of samples of the faile~ 
facility or equipment for laboratory exami
nation, where appropriate, for the prirpose 
of determining the causes of the failure and 
minimizing the possibility of a recurrence. 

[Part 192 - Org., Aug. 19, 1970] 

§192.619 Maximum allowable operating 
pressure: Steel or plastic pipelines. 

(a) No person may operate a segment of 
steel or plastic ·pipeline at a pressure that 
exceeds a maximum allowable operating 
pressure determined under paragraph ( c) or 
(d) of this section, or the .lowest of the fol
lowing: 

(1) The design pressure of the weakest 
element in the segment, determined in ac
cordance with Subparts C and D of this 
part. However, for steel pipe in pipelines 
being .converted under § 192.14 or uprated 
under subpart K of this part, if any variable 
necessary to determine the design pressure 
under the design formula (§ 192.105) is un
known, one of the following pressures is to 
be used as _design pressure: 

(i) Eighty percent of the first test pres
sure that produces yield under section N5 of 
Appendix N of ASME B3 l .8 (incorporated 
by reference, see § 192.7), reduced by the 
appropriate factor in paragraph (a)(2)(ii) of 
this section; or 

Pioeline segment 
-Onshore gathering line that first became subject to this 

part (other than §192.612) after April 13, 2006 .. 
-Onshore transmission line that was a gathering line not 

subject to this part before March 15, 2006. 
Offshore gathering lines. 
All other pipelines. 
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(ii) If the pipe is 12% inches (324 mm) 
or less in outside diameter and is not tested 
to yield under this paragraph, 200 p.s.i. 
(1379 kPa) gage. 

(2) The pressure obtained by dividing 
the pressure to which the segment was test-
· ed after construction asfoilows: · 

(i) For plastic pipe in all locations, the 
test pressure is divided by a factor of i .5 . 

(ii) For steel pipe operated at 100 p.s.i. 
(689 kPa) gage or more, the test pressure is 
divided by a factor determined in accord
ance with the following table: 

l 

Factors , segment 
Class Installed Installed Covered 
location before after under 

Nov. 12, Nov. 11, §192,14 
1970 1970 

1 . 1.1 1.1 1.25 
2 1.25 l.25 1.25 
3 1.4 1 .5 1.5 
4 1.4 1.5 1.5 

I 

For offshore segments mstalled, uprated or con
verted after July 31, 1977, that are not located on an 
offshore platform, the factor is 1.25. For segments 
installed, uprated. or converted after July 31, 1977, 
that are located on an offshore platform or on a plat
form in inland navigable waters, including a pipe · 
riser, the factor is 1.5. 

(3) The highest actual operating pres
sure to which the segment was subjected 
during the 5 ·years preceding the applicable 
date in the second column. This pressure 
restriction applies unless the segment was . 
tested according to the requirements in par
agraph (a)(2) of this section after the appli-

. cable date in the third column or the seg
ment was uprated according to the require
ments in subpart K of this part: 

Pressure date Test date 
March 15, 2006, or date 5 years preceding appli-
line becomes subject to cable date in second 
this part, whichever is column. 
later. 
July 1, 1976. July 1, 1971. 
July 1, 1970. July 1, 1965. 
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(4) The pressure determined "by the opera
tor to be the maximum safe pressure after con
sidering the history of the segment, particularly 
known corrosion and the actual operating pres:-

. sure. 
. (b) No person may operate a segment to 

which paragraph (a)( 4) of this section is appli
cable, unless overpressure protective devices 
are installed on the segment in a manner that 
will prevent the maximwn allowable operating 
pressure fro:rri being exceeded, in accordance 
with §192.195. 

(c) The requirements on pressure re
strictions in this section do not apply in the fol
lowing instance. An operator may operate a 
segment of pipeline found .to be in satisfactory 
condition, considering its operating and 
maintenance history, at the highest actual oper
ating pressure to which the segment was sub
jected during the 5 years preceding the appli
cable date in the second column of the table in 
paragraph (a)(3) of this section. An operator 
must still comply with §192.611. 

( d) The operator of a pipeline segment of 
steel pipeline meeting the conditions pre
scribed iri. §192.620(b) may elect to operate the 
segment at a maximum allowable operating 
pressure determined under §192.629(a). 

[Part 192 - Org., Aug. 19, 1970 as amended by . 
Arndt. 192-3, 35FR17559, Nov. 17, 1970; 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. l92-27A, 41FR47252, Oct. 28, 1976; 
Arndt. 192-30, 42 FR 60146, Nov . .25, 1977; 
Arndt. 192-78, 61 FR28770, June 6, 1996; 
Arndt 192-85, 63 FR 37500, July 13, 1998, 
Arndt. 192-102, 71FR13289, Mar. 15, 2006; 
Arndt. 192-103, 71FR33402, June 8, 2006;· 
Arndt. 192-[107], 73 FR 62147, October 17, 
2008] 
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§192.620 Alternative maximum allowable 
operating pressure for certain steel pipelines. 

(a) How does an operator calculate the al
ternative maximum allowable operating pres
sure? An operator calculates the alternative 
maximum allowable operating pressure by us
ing different factors in the same formulas used 
for calculating maximum allowable operating 
pressure under §192.619(a) as follows: 

(1) In determining the alternative design 
pressure under §192.105, use a design factor 
determined in accordance with § 192.111 (b ), 
(c), or (d) or, if none of these paragraphs apply, 
in accordance with the following table: 

Class Location Alternative design factor 
(F) 

1 0.80 
2 0.67 
3 0.56 

(i) For facilities installed prior to December 
22, 2008, for which §192.11 l(b), (c), or (d) ap
ply, use the following design factors as alterna
tives for the factors specified in those para
graphs: §192.lll(b}-0.67 or less; 192.lll(c) 
and (d}-0.56 or less. 

(ii) [Reserved] 
(2) The altern.ative maximum allowable op

erating pressure is the lower of the following: 
(i) The design pressure of the weakest ele

ment in the pipeline segment, determined under 
subparts C and D of this part. 

(ii) The pressure obtafned by dividing the 
pressure to which the pipeline segment was 
tested after construction by a factor determined 
in the following table: 

. Class Location Alternative test factor 
1 .1.25 
2 
3 1.50 
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1For Class 2 alternative maximum allowable 
operating pressure segments installed prior to 
December 22, 2008, the alternative test factor is 
1.25. 

(b) When inay an operator use the alterna
tive maximum allowable operating pressure 
calculated under paragraph (a) of this section? 
An operator may use an alternative maximum. 
allowable operating pressure calculated under 
paragraph (a) of this section if the following 
conditions are met: 

(1) The pipeline segment is in a Class 1, 2, 
or 3 location; 

(2) The pipeline segment is constructed of 
steel pipe meeting the additional design re
quirements in §192.112; 

(3) A supervisory control and data acquisi
tion system provides remote monitoring and 
control of the pipeline segment. The control 
provided must inClude monitoring of pressures 
and flows, monitoring compressor start-_ups and 
shut-downs, and remote closure of valves per 
paragraph (d)(3) of this section; 

(4) The pipeline segment meets the addi
tional construction requirements described in 
§192.328; 

(5) The pipeline segment does not contain 
any mechanical couplings used in place of girth 
welds; 

( 6) If a pipeline segment has been previous
ly operated, the segment has not experienced 
any failure during normal operations indicative 
of a systemic fault in material as determined by· 
a root ·ca.use analysis, including metallurgical 
examination of the failed pipe. The results of 
this root cause analysis must be reported to · 

·each PHMSA pipeline safety regional office 
where the pipeline 1s in service at least 60 days 
prior to operation at the alternative MAOP. An 
operator must also notify a State pipeline safety 
authority when the pipeline is located in a State 
where PHMSA has an interstate agent agree
ment, or an intrastate pipeline is regulated by 
that State; and 

(7) At least 95 percent of girth welds on.a 
segment that was constructed prior to Decem
ber 22, 2008, must have been non-destructively 
examined in accordance with §192.243(b) and 
(c). 
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(c) What is an operator electing to use the 
alternative maximum allowable operating pres
sure required to do? If an operator elects to use 
the alternative maximum allowable operating 
pressure calculated under paragraph (a) of this 
section for a pipeline segment, the operator 
must do each of the following: 

(1) For pipelines already in service, Ngotify 
each the PHMSA pipeline safety regional office 
where the pipeline is in service of the intention 
to use its election with respect to a segment at 
least 180 days before operating a the alterna
tive maximum allowable operating pressure at 
least 180 days before operating at the alterna'" 
tive MAOP. For new pipelines, notify the 
PHMSA pipeline safety regional 6ffice of 
planned alternative MAOP design arid opera~ 
tion at least 60 days prior to the earliest start 
date of either pipe manufacturing or construc
tion activities. An operator must also notify the 
a S§.tate pipeline safety authority when the pipe
line is located in a S§.tate where PHMSA has an 
interstate agent agreement, or where an intra
state pipeline is regulated by that S§.tate. 

{2) Certify, by signature of a senior execu
tive officer of the company, as follows: 

(i) The pipeline segment meets the condi
tions described in paragraph (b) of this section; 
and 

(ii) The operating and maintenance proce
dures include the additional operating and 

, maintenance requirements of paragraph ( d) of 
"this section; and 

(iii) The review and any rteeded program 
upgrade of the damage prevention program re
quired by paragraph (d)(4)(v) of this section has 
been completed. 

(3) Send a copy of the certification required 
by paragraph (c)(2) of this section to each 

· PHMSA pipeline safety regional office where 
the pipeline is in service 30 days prior to oper
ating at the alternative MAOP. An operator 
must also send a copy to a State pipeline safety . 
authority when the pipeline is located in a State 
where PHMSA has an interstate.agent agree
ment, .or an intrastate pipeline is regulated by 
that State. · 

( 4) For each pipeline segment, do one of the 
following: 
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(i) Perfo1m a strength test as described in 
§192.505 at a test pressure calculated under 
p\l.ragraph (a) of this section or 

(ii) For a pipeline segment in existence pri
or to December 22, 2008, certify, under para
graph (c)(2) of this section, that the strength test 
performed under §192.505 was conducted at a 
test pressure calculated under paragraph (a) of 
this section, or conduct a new strength test in 
accordance with paragraph (c)(4)(i) of this sec
tion. 

(5) Comply with the additional operation 
·and maintenance requirements described iri 
. paragraph ( d) of this section. 

( 6) If the performance of a construction task 
associated with implementing alternative 
MAOP that occurs after December 22, 2008, 
can affect the integrity of the pipeline segment, 
treat that task as a "covered task", notwith
standing the definition in §192.801(b) and im
plement the requirements of subpart N as ap
propr~ate. 

(7) Maintain, for the useful life of the pipe~ 
line, records: demonstrating compliance with 
paragraphs (b ), ( c )( 6), and ( d) of this section. 

(8) A Class 1 and Class 2 pipeline location 
can be upgraded one class due to class changes 
per §192.61 l(a)(3)(i). All class location chang
es from Class 1 to Class 2 and from Class 2 to 
Class 3 must have all anomalies evaluated and 
remediated per: The "original pipeline class 
grade" § 192.620( d)(l l) anomaly repair re
quirements; and all anomalies with a wall loss 
equal to or greater than 40 percent must be ex
cavated and remediated. Pipellnes in Cla.ss 4 . 
may not operate at an alternative MAOP . 

( d) What additional operation and mainte
nance requirements apply to operation at the 
alternative maximum allowable operating pres
sure? lii addition to compliance with other ap
plicable safety standards in this part, if an oper
ator establishes a maximum allowable operat
ing pressure for a pipeline segment under para
graph (a)ofthis section, an operator must com
ply with the additional operation and mainte
nance requirements as follows: 

To address increased risk Take the following additional step: 
of a maximum allowable 
operating pressure based on 
higher stresslevels in the 
following areas: 
(1) Identifying and evaluat- Develop a threat matrix consistent with § 192.917 to do the following: 
ing threats. (i) Identify and compare the increased risk of operating the pipeline 

at the increased stress level under this section with conventional op~ 
eration; and 
(ii) Describe and implement procedures used to mitigate the risk 

(2) Notifying the public. (i) Recalculate the potential impact circle as defined in § 192.903 to re-
fleet use of the alternative maximum operating pressure calculated under 
paragraph (a) of this section and pipeline operating conditions; and 
(ii) In implementing the public education program required under 
§ 192.616, perform the following: 
(A) Include persons occupying property within 220 yards of the center-
line and within the potential impact circle within the targeted audience; 
and 
(B) Include information about the integrity management activities per-
formed under this section within the message provided to the audience. 

(3) Responding to an·emer- (i) Ensure that the identification of high consequence areas reflects the 
gertcy in an area defined as larger potential impact circle recalculated under paragraph ( d)(J)(i) of 
a high consequence area in this section. 
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§192.903. (ii) If personnel response time to mainline valves on either side of the 
high consequence area exceeds one hour (under normal driving condi-
tions and speed limits) from the time the event is identified in the con-
trol room, provide remote valve control through a supervisory control 
and data acquisition (SCADA) system, other leak detection system, or 
an alternative method of control. 
(iii) Remote valve control must include the ability to close and monitor 
the valve position (open or closed), and monitor pressure upstream and 
downstream.(iv) A line break valve control system using differential 
pressure, rate of pressure drop or other widely-accepted method is an 
acceptable alternative to remote valve control. 

.(4) Protecting the right-of- (i) Patrol the right-of-way at intervals not exceeding 45 days, but at least 
way. 12 times each calendar year, to inspect for excavation activities, ground 

movement, wash outs, leakage, Qr other activities or conditions affecting 
the safety operation of the pipeline. 
(ii) Develop and implement a plan to monitor for and mitigate occur-
rences of unstable soil and ground movement. 
(iii) If observed conditions indicate the possible loss of cover, perform a 
depth of cover study and replace cover as necessary to restore the depth 
of cover or apply alternative means to provide protection equivalent to 
the originally-required depth of cover. 
(iv) Use line-of-sight line markers satisfying the requirements of 
§192.707(d) except in agricultural areas, large water crossings or 
swamp, steep terrain, or where prohibited by Federal Energy Regulatory 
Commission orders, permits, or local law. 
(v) Review the damage prevention program under § 192.614(a) in light 
of national consensus practices, to ensure the program provides ade- . 
quate protection of the right-of-way. Identify the standards or practices 
considered in the review, and meet or exceed those standards or practic-
es by incorporating appropriate changes into the program. 
(vi) Develop and implement a right- of-way management plan to protect 
the pipeline segment from damage due to excavation activities. 

(5) Controlling internal (i) Develop and implement a program to monitor for and mitigate the 
corrosion. presence of, deleterious gas stream constituents. 

(ii) At points where gas with potentially deleterious contaminants enters· 
the pipeline, .use filter separators or separators and gas quality monitor-
ing equipment. 
(iii) Use gas quality monitoring equipment that includes a moisture ana-
lyzer, chromatograph, and periodic hydrogen sulfide sampling. 
(iv) Use cleaning pigs and sample accumulated liquids. Use inhibitors 
when corrosive gas or liquids are present. 
(v) Address deleterious gas stream constituents as follows: 

(A) Limit carbon dioxide to 3 percent by volume; 
(B) Allow no free water and otherwise limit water to seven pounds. 
per million cubic feet of gas; and 
(C) Limit hydrogen sulfide to 1.0 grain per hundred cubic feet (16 
ppm) of gas, where the hydrogen sulfide is greater than 0.5 grain per 
hundred cubic feet (8 ppm) of gas, implement a pigging and inhibitor 
injection program to address deleterious gas stream constitue.nts, in-
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eluding follow-up sampling and quality testing of liquids at receipt 
points. 

(vi) Review the program at least quarterly based on the gas stream expe-
rience and implem·ent adjustments to monitor for, and mitigate the pres-
ence of, deleterious gas strearnconstituents. 

(6) Controlling interference (i) Prior to operating an existing pipeline segment at an alternate ~axi-
that can impact external mum allowable operating pressure calculated under this section, or with-
corrosion .. in six months after placing a new pipeline segment in service at an alter-

nate maximum allowable operating pressure calculated under this sec-
tion, address any interference currents on the pipeline segment. 
(ii) To address interference currents, perform the following: 

(A) Conduct an interference survey to detect the presence and level 
of any electrical current that could impact external corrosion where 
interference is suspected; 
(B) Analyze the results of the survey; and 
(C) Take any remedial action needed within 6 months after complet-
ing the survey to protect the pipeline segment from deleterious cur-
rent. 

(7) Confirming external (i) Within six months after placing the cathodic protection of a new 
corrosion control through pipeline segment in operation, or within six months after certifying a 
indi,rect assessment. segment under § 192.620( c )(1) of an existing pipeline segment under this 

section, assess the adequacy of the cathodic protection through an indi-
rect method such as close- interval survey, and the integrity of the coat-
ing using direct current voltage gradient (DCVG) or alternating current 
voltage gradient (ACVG). 
(ii) Remediate any construction damaged coating with a voltage drop 
classified as moderate or severe (IR drop greater than 35% for DCVG or 
50 dB[mu]v for ACVG) under section 4 of NACE RP-0502-2002 (in-· 
·corporated by reference, .see § 192. 7) .. 
(iii) Within six months after completing the baseline internal inspection 
required under paragraph (d)(9) of this section, integrate the results of 
the indirect assessment required under paragraph ( d)(7)(i) of this section 
with the results of the baseline internal inspection and take any needed 
remedial actions. 
(iv) For all pipeline segments in high consequence areas, perform peri-
odic assessments as follows: 

(A) Conduct periodic close interval ·sur\reys with current interrupted 
to confirm voltage drops in association with periodic assessments 
under subpart 0 of this part. 
(B) Locate pipe-to-soil test stations at half-mile intervals within each 
high consequence area ensuring at least one station is within each 
high consequence area, if practicable. 
(C) Integrate the results with those of the baseline and periodic as-
sessments for integrity done under paragraphs ( d)(9) and ( d)(l 0) of 
this section. 

(8) Controlling external (i) If an annual test station reading indicates cathodic protection below. 
corrosion through cathodic the level of protection required in subpart I of this part, complete reme-
protection. dial action within six months of the failed reading or notify each 

PHMSA pipeline safety regfonal office where the pipeline is in service 
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demonstrating that the integrity of the pipeline is not compromised ifthe 
repair takes longer than 6 months. An operator must also notify a State 
pipeline safety authority when the pipeline is located in a State where 
PHMSA has an interstate agent agreement, or an intrastate pipeline is 
regulated by that State; and 
(ii) After remedial action to address a failed reading, confirm restoration 
of adequate corrosion control by a close interval survey on either side of 
the affected test station to the next test station unless the reason for the 
failed reading is determined to be a rectifier connection or power input 
problem that can be remediated and otherwise verified. 
(iii) If the pipeline segment has been in operation, the cathodic protec-
tion system on the pipeline segment must have been operational within 

. 12 months of the completion of construction. 
(9) Conducting a baseline (i) Except as provided in paragraph (d)(9)(iii) of this section, for a new 
assessment of integrity. pipeline segment operating at the new alternative maximum allowable 

operating pressure, perform a baseline internal inspection of the entire 
pipeline segment as follows: 

(A) Assess using a geometry tool after the initial hydrostatic test and 
backfill and within six months after placing the new pipeline seg-
ment in service; and 
(B) Assess using a high resolution magnetic flux tool within three 
years after placing the new pipeline segment in service at the alterna-
tive maximum allowable operating pressure. 

(ii) Except as provided in paragraph (d)(9)(iii) of this section, for an ex-
isting pipeline segment, perform a baseline internal assessment using a 
geometry tool and a high resolution magnetic flux tool before, but with-
in two years prior to, raising pressure to the alternative maximum allow-
able operating pressure as allowed under this section. 
(iii) If headers, mainline valve by- passes, compressor station piping, 
meter station piping, or other short portion ofa pipeline segment operat-
ing at alternative maximum allowable operating pressure cannot ac-
commodate a geometry tool and a high resolution magnetic flux tool, 
use direct assessment (per §192.925, §192.927 and/or §192.929}or 

. pressure testing (per subpart J of this part) to assess that portion. 
(10) Conducting periodic (i) Determine a frequency for subsequent periodic integrity assessments 
assessments of integrity. as if all the alternative maximum allowable operating pressure pipeline 

segments were covered by subpart 0 of this part and 
. (ii) Conduct periodic internal inspections using a high ·resolution mag-
netic flux tool on the frequency determined under paragraph (d)(lO)(i) 
of this section, or 
(iii) Use direct assessment (per § 192.925, § 192.927 and/ or § 192.929) 
or pressure testing (per .subpart J of this part) for periodic assessment of 
a portion of a segmeµt to the extent permitted for a baseline assessment 
under paragraph ( d)(9)(iii) of this section. 

(11) Making repairs. (i) Perform the following when evaluating an anomaly: 
(A) Use the most conservative calculation for determining remaining 
strength or an alternative validated calculation based on pipe diame-
ter, wall thickness, grade, operating pressure, operating stress level, 
and operating temperature: and 
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(B) Take into account the tolerances of the tools used for the inspe.c
tion. 

(ii) Repair a defect immediately if any of the following apply: 
(A) The defect is a dent discovered during the baseline assessment 
for integrity under paragraph (d)(9) of this section and the defect 
meets the criteria for immediate repair in §192.309(b}. 
(B) The defect meets the criteria for immediate repair iri 
§192.933(d). 
(C) The alternative maximum allowable operating pressure was 
based on a design factor of 0.67 under paragraph (a) of this section 
and the failure pressure is less than 1.25 times the alternative maxi
mum allowable operating pressure. 
(D) The alternative maximum allowable operating pressure was 
based on a design factor of 0.56 under paragraph (a) of this section 
and the failure pressure is less than or equal to 1.4 times the alterna
tive maximum allowable operating pressure. 

(iii) If paragraph ( d)(l l )(ii) of this section does not require immediate 
repair, repair a defect within one year if any of the following apply: 

(A) The defect meets the cdteria for repair within one year in 
§192.933(d). 

(B) The alternative maximum allowable operating pressure was 
based on a design factor of 0.80 under paragraph (a) of this section 
and the failure pressure is less than 1.25 times the alternative maxi-
mum allowable operating pressure. · 
(C) The alternative maximum allowable operating pressure was 
based on a design factor of 0. 67 under paragraph (a) of this section 
and the failure pressure is less than 1.50 times the alternative maxi
mum allowable operating pressure. 
(D} The alternative maximum allowable operating pressure was 
based on a design factor of 0.56 under paragraph (a) of this section 
and the failure pressure is less than or equal to 1.80 times the alterna
tive maximum allowable operating pressure. 

(iv) Evaluate any defect not required to be repaired under paragraph 
( d)(l 1 )(ii) or (ili) of this section to determine its growth rate, set the 
maximum interval for repair or re-inspection, and repair or re-inspect 
within that interval. 

( e) rs there any change in overpressure 
protection associated with operating at the 
alterna~ive maximum allowable operating 

. pressure? Notwithstanding the required ca
pacity of pressure relieving and limiting sta
tions otherwise required by §192.201, if an 
operator establishes a maximum allowable 
operating pressure for a pipeline segment in 
accordance with paragraph (a) of this sec
tion, an operator must: 

(1) Provide overpressure protection that 
limits mainline pressure to a maximum of 
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104 percent of the maximum allowable op
erating pressure; and 

(2) Develop and follow a procedure for 
establishing and maintaining accurate set 
po.ints for the supervisory control and data 
acquisition system. 

Arndt. 192-[107], 73 FR 62147, October 17, 
2008; Arndt. 192-111, 74 FR 62503, Nov. 
30, 2009; Arndt. 192-120, _80 FR 12763, 
March 11, 2015] 
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§192.621 Maximum allowable operating 
pressure: High-pressure distribution sys
tems. 

(a) No person may operate a segment of 
a high pressure distribution system at a 

. pressure that exceeds the lowest of the fol
lowing pressures, as applicable: 

(1) The qesign pressure ohhe weakest 
element in the segment, determined in ac
cordance with Subparts C and D of this 
part. 

(2) 60 p.s.i. (414 kPa) gage, for a seg
ment of a distribution system otherwise des
ignated to operate at over 60 p.s.i. ( 414 kPa) 
gage, unless the service .lines in the segment 
are equipped with service regulators or oth
er pressure limiting devices in series that 
meet the requirements of §192.197(c). 

(3) 25 p.s.i. (172 kPa)gage in segments 
of cast iron pipe in which there are unrein
forced bell and spigot joints. 

(4) The pressure limits to which a joint 
could be subjected without the possibility of 
its parting. 

(5) The pressure determined by the op
erator to be the maximum safe pressure af
ter considering the history of the segment, 
particularly known corrosion and the actual 
operating pressures. 

(b) No person may operate a segment of 
pipeline to which paragraph (a)(5) of this 
section applies, unless overpressure protec
tive devices are installed on the segment in 
a manner that will prevent the maximum 
allowable operating pressure from being 
exceeded, in accordance with §192.195. 

[Part 192 - Org., Aug. 19, 1970 as amended 
by Arndt. 192-85, 63 FR 37500, July 13, 
1998] 
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§192.623 Maximum and minimum 
allowable operating pressure: 
Low-pressure distribution· systems. 

(a) No person may operate a low
pressure distribution system at a pressure · 
high enough to make unsafe the operation 
of any connected and properly adjusted 
low-pressure gas burning equipment. 

(b) No person may operate a low pres
sure distribution system at a pressure lower 
than the minimum pressure at which the 
safe and continuing operation of any con
nected and properly adjusted low-pressure 
gas burning equipment can be assured. 

[Part 192 - Org., Aug. 19, 1970 as amended 
by Arndt. 192-75, 61FR18512, Apr. 26, 
1996] . 

§192.625 Odorization of gas. 

(a) A combustible gas in a distribution 
line must contain a natural odorant or be 
odorized so that at a concentration in air.of 
one-fifth of the lower explosive limit, the · 
gas is readily detectable by a person. with a 
normal sense of smell. 

(b) After December 31, 1976, a combus
tible gas in a transmission line in a Class 3 
or Class 4 location must comply with the 
requirements of paragraph (a) of this section 
unless: 

(1) At least 50 percent of the length of 
the line downstream from that location is in 
a Class I or Class 2 location; 

(2) The lme transports gas to any of the 
following facilities which received gas 
without an odorant from that line before 
May 5, 1975: 

(i) An underground storage field; 
(ii) A gas processing plant; 
(iii) A gas dehydration plant; or 
(iv) An industrial plant using gas in a 

process where the presence of an odorant: · 
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(A) Makes. the end product unfit for the 
purpose for which it is intended; 

(B) Reduces the activity of a catalyst; or 
(C) Reduces the percentage completion 

of a chemical reaction; 
(3) In the case of a lateral line which 

transports gas to a distribution center, at 
least 50 percent of the length of that line is 
in a Class 1 or Class 2 location; or, 

(4) The combustible gas is hydrogen 
intended for use as a feedstock in a manu
facturing process. 

( c) In the concentrations in which it is 
used, the odorant in combustible gases must 
comply with the following: 

(1) The odorant may not be deleterious 
to persons, mat~rials, or pipe. 

(2) The products of combustion from 
the odorant may not be toxic when breathed 
nor may they be corrosive or harmful to 
those materials to which the products of 
combustion will be exposed. 

( d) The odorant inay not be soluble in 
w~ter to an extent greater than 2.5 parts to 
100 parts by weight. 

( e) Equipment for odorization must in
troduce the odorant without wide variations 
in the level of odorant: . 

(f) To assure the proper concentration of 
odorant in accordance with this section, · 
each operator must conduct periodic sam
pling of combustible gases using an instru
ment capable of determining the percentage 
of gas in air at which the odor becomes 
readily detectable. Operators of master me
ter systems may comply with this require
ment by-'-

(1) Receiving written verification from 
their gas sourc.e that the gas has the proper 

. concentration of odorant; and 
(2) Conducting periodic "sniff'' tests at 

the extremities of the systemto confirm that 
the gas contains odorant. 

[Part 192 - Org., Aug. 19, 1970 as amended 
by Arndt. 192-2, 35FR17335, Nov. 11, 
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1970; Arndt. 192-6, 36 FR 25423, Dec: 31, 
1971; Arndt. 192-7, 37 FR 17970, Sept. 2, 
1972; Arndt. 192-14, 38 FR 14943, )une 7, 
1973; Arndt. 192-15, 38 FR 35471, l)ec. 28, · 
1973; Arndt. 192-16, 39 FR45253, Dec. 31, 
1974; Arndt. 192-21, 40 FR 20279, May 9, 
1975; Arndt. 192-58, 53 FR 1633, Jan. 21, 
1988; Arndt. 192-76, 61FR26121, May 24, 
1996;Amdt.192-78, 61 FR28770, June 6, 
1996; Arndt. 192-93, 68 FR 53895, Sept. 
15, 2003] 

§192.627 Tappjng pipelines under pres
sure. 

Each tap made on a pipeline under pres
sure inust be performed by a crew qualified 
to make hot taps. 

[Part 192 - Org., Aug. 19, 1970] 

§192.629 :Purging of pipelines. 

(a) When a pipeline is being purged of 
air by use of gas, the gas must be released 
into cine end of the line in a moderately rap
id and continuous flow. If gas cannot be 

· supplied in sufficient quantity to prevent the 
formation of a hazardous mixture of gas and 
air, a slug of inert gas must be released into 
the line before the gas. 

(b) When a pipeline is being purged of 
gas by use of air, the air must be released 
into one end of the line in a moderately rap
id and continuous flow. If air cannot be 
supplied in sufficient quantity to prevent the 
formation of a hazardous mixture of gas and 
air, a slug of inert gas must be released into 
the line before the air. 

[Part 192 - Org., Aug. 19, 1970] 
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§192.631 Control room management. 

(a) General. 
(1) This section applies to each operator 

of a pipeline facility with a controller work
ing in a control room who monitors and con
trols all or part of a pipeline facility through 
a SCAD A system. Each operator must have 
and follow written control room manage
ment procedures that implement the re
quirements of this section, except that for 
each control room where an operator's activ
ities are limited to either or both of: 

(i) Distribution with less than 250,000 
services, or 

(ii) Transmission without a compressor 
station, the operator must have and follow 
written procedures that implement only par
agraphs ( d) (regarding fatigue), (i) (regard
ing co_mpliance validation), and G) (regard
ing compliance and deviations) of this sec
tion. 

(2) The procedures required by this sec
tion must be integrated, as appropriate, with 
operating and emergency procedures re"' 
quired by Sec. §192.605 and 192.615. An 
operator must develop the procedures no 
later than August 1, 2011, and must imple
ment the procedures according to the follow
ing schedule. The procedures required by 
paragraphs (b), (c)(5), (d)(2) and (d)(3), (±} 
and (g) of this section must be implemented 
no later than October 1, 2011. The proce
dures required by paragraphs ( c )(1) through 
(4), (d)(l), (d)(4), and (e) must be imple
mented no later than August 1, 2012. The 

· training procedures required by paragraph 
(h) must be implemented no later tha_n Au
gust 1, 2012J except that any training re
quired by another paragraph o.fthis section 
must be implemented no later than the dead
line for that paragraph. 

(b) Roles and responsibilities. Each op
erator must define the roles and responsibili
ties of a controller during normal, abnormal, 
and emergency operating conditions. To 
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provide for a controller's prompt and appro
priate response to operating conditions, an 
operator must define each of the following: 

(1) A controller's authority and responsi
bility to make decisions and take actions 
during normal operations; 

(2) A controller's role when an abnormal 
operating condition is detected, even if the 
controller is not the first to detect the condi
tion, including the controller's responsibility 
to take specific actions and to communicate 
with others; 

(3) A controller's role during an emer
gency, even ifthe controller is not the first 
to detect the emergency, including the con
troller's responsibility to take specific ac
tions and to communicate with others; and 

( 4) A method of recording controller 
shift-changes and any hand-
over of responsibility between controllers. 

( c) Provide adequdle information. Each 
operator must provide its controllers with 
the information, tools, processes and proce
dures necessary for the controllers to carry 
out the roles and responsibilities the operator 
has defined by performing each of the fol
lowing: 

(1) Implement sections 1, 4, 8, 9, 11.1, 
and 11.3 of API RP 1165 (incorporated by 
reference, see §192.7) whenever a SCADA 
system is added, expanded or replaced, un
less the operator demonstrates that certain 
provisions of sections 1, 4, 8, 9, 11.1, and 
11.3 of API RP 1165 are not practical for the 
SCADA system used; 

(2) Conduct a point-to-point verification 
between SCADA displays and related field 

· equipment when field equipment is added or 
moved and when other changes that affect_ 
pipeline safety are made to field equipment 
or SCADA displays; 

(3) Test and verify an internal communi
cation plan to provide adequate means for 
manual operation of the pipeline safely, at 
least once· each calendar year, but at inter
vals not to exceed 15 months; 
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(4) Test any backup SCADA systems at 
least once each calendar year, but at inter
vals not to exceed 15 months; and 

(5) Establish.and implement procedures 
for when a different controller assumes re
sponsibility, including the content of infor-
mation to be exchanged. · . 

(d) Fatfgue mitigation. Each operator 
must implement the following methods to 
reduce the risk associated with controller 
fatigue that could inhibit a controller's abil
ity to carry out the roles and responsibilities 
the operator has defined: 

(1) Establish shift lengths and schedule 
rotations that provide controllers off-duty 
time sufficient to achieve eight hours of con
tinuous sleep; 

(2) Educate controllers and supervisors 
in fatigue mitigation strategies and how off
duty activities contribute to fatigue; 

(3) Train controllers and supervisors to 
recognize the effects of fatigue; and 

( 4) Establish a maximum limit on con
troller hours-of-service, which may provide 
for an emergency deviation from the maxi
mum limit if necessary for the safe operation 
of a pipeline facility. 

( e) Alarm management. Each operator 
using a SCADA system must have a written 
alarm management plan to provide for effec
tive controller response to alarms. An opera
tor's plan must include provisions to: 

(1) Review SCADA safety-related alarm 
operations using a process that ensures 
alarms are accurate and support safe pipeline 
operations; 

(2) Identify at least once each calendar 
month points affecting safety that h~ve been 
taken off scan in the SCADA host, have had 
alarms inhibited, generated false alarms, or 
that have had forced or manual values for 
periods of time exceeding that required for 
associated maintenance or operating activi~ 
ties; 

(3) Verify the correct safety-related 
alarm set-point valu~s and alarm descrip-
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tions at least once each calendar year, but at 
intervals not to ex.ceed 15 months; 

( 4) Review the alarm management plan 
required by this paragraph at least once each 
calendar year, but at intervals not ex:ceeding 
15 i;nonths, to determine the effectiveness of 
the plan; 

(5) Monitor the content and volume of 
general activity being directed to and re
quired of each controller at least once each 
calendar year, but at intervals not to exceed 
15 months, that will assure controllers have 
sufficient time to analyze and react to in
coming alarms; and 

(6) Address deficiencies identified 
through the implementatiOn of paragraphs 
(e)(l) through (e)(5) of this section. 

(f) Change management. Each operator 
must assure that changes that could affect 
control room operations are coordinated 
with the control room personnel by perform
ing each of the following: 

(1) Establish communications between 
control room representatives, operator's 
management, and associated field personnel 

· wh~n planning and implementing physical 
changes to pipeline equipment or configura
tion; 

(2) Require its field personnel to contact 
the control room when emergency condi
tions exist and when making field changes 
that affect control room operations; and 

(3) Seek control room or control room 
management participation in plamiing prior 
to implementation of significant pipeline 
hydraulic or configuration changes. 

(g) Operqting experience. Each operator 
must assure that lessons learned from its op
erating experience are incorporated, as ap
propriate, into its control room management 
procedures by performing each of the fol
lowing: 

(1) Review incidents that must be re
ported pursuant to 49 CFR part 191 to de
termine if control room actions contributed 
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to the event and, if so, correct, where neces
sary, deficiencies related to: 

(i) Controller fatigue; 
(ii) Field equipment; 
(iii) The operation of any relief device; 
(iv) Procedures; 
(v) SCADA system configuration; and 
(vi) SCADA system performance. 
(2) Include lessons learned from the op

erator's experien,ce in the training program 
required by this section. 

(h) Training. Each operator must estab
lish a controller training program and review 
the training program content to identify po
tential improvements at least once each cal
endar year, but at.intervals not to exceed 15 
months. An operator's program must provide 
for training each controller to carry out the 
roles and responsibilities defined by the op
erator. In addition, the training program 
must include the following elements: 

(1) Responding to abnormal operating 
conditions likely to occur simultaneously or 
in sequence; 

(2) Use of a computerized simulator or 
non-computerized (tabletop) method for 
training controllers to recognize abnormal 
operating conditions; 

(3) Training controllers on their respon
sibilities for communication under the oper
ator's emergency response procedures; 

(4) Training that will provide a control
ler a working knowledge of the pipeline sys
tem, especially during the development of 
abnormal operating conditions; and 

(5) For pipeline operating setups that are 
periodically, but infrequently used, provid
ing an opportunity for controllers to review 
relevant procedures in advance of their ap
plication. 

(i) Compliance validation. Upon request, 
operators must submit their procedures to 
PHMSA or, in the case of an intrastate pipe
line facility regulated by a State, to the ap
propriate State agency. 
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G) Compliance and deviations. An oper
ator must maintain for review during inspec
tion: 

(1) Records that demonstrate compliance 
with the requirements of this section; and 

(2) Documentation to demonstrate that 
any deviation from the procedures required 
by this section was necessary for the safe 
operation of a pipeline facility. 

[Arndt. 192-112, 74 FR 63310, Dec. 3,-
2009 as amended by Arndt. 192-112c, 75 
FR 5536, Feb. 3, 2010; Arndt. 192-117, 76 
FR35130, June 16, 2011] 
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Subpart M-Maintenance 

§192.701 Scope. 

This subpart prescribes minimum re
quirements for maintenance of pipeline fa
cilities. 

[Part 192 - Org., Aug. 19, 1970] 

§192.703 ·General. 

{a) No person may operate a segment of 
pipeline, unless it is maintained in accord
ance with this subpart. 

(b) Each segment of pipeline that be
comes unsafe must be replaced, repaired, or . 
removed from service. 

( c) Hazardous leaks must be repaired 
promptly. 

[Part 192 - Org., Aug. 19, 1970] 

§192.705 Transmission lines: Patrolling. 

(a) Each operator shall have a patrol 
program to observe surface conditions on 
and adjacent to the transmission line right
of-way for indications of leaks, construction 
activity, and other factors affecting safety 
and operation. 

(b) The :frequency of patrols is deter
mined by the size of the line, the operating 
pressures, the class location, terrain, weath
er, and other relevant factors, but intervals 
between patrols may not be longer than pre
scribed in the following table: 
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Class Maximum interval between patrols 
location At highway and At all other places 
ofline railroad crossings 

1, 2 7Yz months; but at · 15 months; but at 
least twice each least once each 
calendar year. calendar year. 

3 4Yz months; but at 71/z months; but at 
least. four times least twice each 
each calendar calendar year. 
year. 

4 4Yz months; but at 4Yz months; but at 
least four times least four times 
each calendar each calendar year. 
year. 

(c) Methods of patrolling include walk
ing, driving, flying or other appropriate 
means of traversing the right-of-way. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-21, 40 FR 20283, May 9, 
1975; Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-78, 61FR28770, June 6, 
1996] 

§192.706 Transmission lines: Leakage 
surveys. 

Leakage surVeys of a transmission line 
must be conducted at intervals not' exceed
ing 15 months, but at least once each calen
dar year. However, in the case of a trans
mission line which transports gas in con
formity with §192.625 without an odor or 
odorant, leakage surveys using leak detector 
equipment must be conducted-

( a) In Class 3 locations, at intervals not 
exceedi!lg 71/z mo"nths, but at least twice 
each calendar year; and 

(b) In Class 4 locations, at intervals not 
exceeding 4Yz months, but at least font 
times each calendar year. 

[Arndt. 192-21, 40 FR 20283, May 9, 1975, 
as amended by Arndt. 192-43, 47 FR 
46850, Oct. 21, 1982; Arndt. 192-71, 59 FR 
6575,Feb. 11, 1994] 
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§192.707 Line markers for mains and 
transmission lines. 

(a) Buried pipelines. Except as provid
ed in paragraph (b) of this section, a line 
marker must be placed and maintained as 
close as practical over each buried main and 
transmission line: 

(1) At each crossing of a public road 
and railroad; and 

(2) Wherever necessary to identify the 
location of the transmission line or main to 
reduce the possibility of damage or interfer
ence .. 

(b) Exceptions for buried pipelines. Line 
markers are not required for the following 
pipelines: 

(1) Mains and transmission lines located 
offshore, or at crossings of or under water
ways and other bodies of water. 

(2) Mains in Class 3 or Class 4 locations 
where a damage prevention program is in 
effect under §192.614. 

(3) Transmission lines in Class 3 or 4 
· locations until March 20, 1996. 

( 4) Transmission lines in Class 3 or 4 
locations where placement of a line marker 
is impractical. 

( c) Pipelines above ground Line mark
ers must be placed and maintained along 
each section of a main and transmission line 
that is located above ground in an area ac
cessible to the public. 

( d) Marker warning. The following 
must be written legibly on a background of 
sharply contrasting color on each line mark-
er: 

(1) The word "Warning," "Caution," or 
"Danger" followed by the words "Gas (or 
name of gas transported) Pipeline" all of 
which, except for markers in heavily devel
oped urban areas, must be in letters at least 
. 1 inch (25 millimeters) high with Y4 inch 
(6.4 millimeters) stroke. 
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(2) The name of the operator and tele
phone number (including area code) where 
the operator can be reached at all times. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-20, 40 FR 13505, Mar. 27, 
1975; Arndt. 192-20A, 41FR56808, Dec. 
30, 1976; Arndt. 192-27, 41FR39752, 
Aug.16, 1976; Arndt. 192-40, 47 FR 
13818, Apr. 1, 1982; Arndt. 192~44, 48 FR 
25206, June 6, 1983; Arndt. 192-73, 60 FR 
14646, Mar. 20, 1995; Arndt. 192-85, 63 
FR 37500, July 13, 1998] 

§192.709 Transmission lines: Record
keeping. 

Each operator shall maintain the follow
ing records for transmission lines for the 
periods specified: 

(a) The date, location, and description of 
each repair made to pipe (including pipe-to
pipe connections) must be retained for as 
long as the pipe remains in service. 

(b) The date,· location, and description· 
of each repair made to parts of the pipeline 
system other than pipe must be retained for 
at least 5 years .. Howe:ver, repairs generated 
by patrols, surveys, inspections, or tests re
quired by subparts L and M of this part 
must be retained in accordance with para-

. graph (c) of this section. 
( c) A record of each patrol, survey, in

spection, and test required by subparts L 
and M of this part must be retained for at 
least 5 years or until the next patrol, survey, 
.inspection, or test is completed, whichever 
is longer. 

[Part 192 - Org., Aug. 19, 1970 as amended 
by Arndt. 192-78, 61 FR28770, June 6, 
1996] . 
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§192.711 Transmission lines: General 
requirements for repair procedures. 

(a) Temporary repairs. Each operator 
shall take immediate temporary measures to 
protect the public whenever: 

(1) A leak, imperfection, or dam.age that 
impairs its serviceability is found in a seg
ment.of steel transmission line operating at 
or above 40 percent ofthe.SMYS; and 

(2) It is not feasible to make a perma
nent repair at the time of discovery. 

(b) Permanent repairs. An operator must 
make permanent repairs on its pipeline sys
tem according to the following: 

(1) Non integrity management repairs: 
The operator must make permanent repairs 
as soon as feasible. 

(2) Integrity management repairs: When 
an operator discovers a condition on_a pipe
line covered under Subpart 0-Gas Trans
mission Pipeline Integrity Management, the 
operator must remediate the condition as 
prescribed by §192.933(d). 

( c) Welded patch. Except as provided in 
§192.717(b)(3), no operator may use a 
welded patch as a means ofrepair. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-27B, 45 FR 3272, Jan. 17, 
1980; Arndt. 192-88, 64 FR 69660, Dec. 14, 
1999; Arndt. 192-114, 74 FR48593, Aug 
11, 2010] . 

§192'.713 Transmission lines: Perma
nent field repair of imperfections and 
damages. 

(a) Each imperfection or damage that im
pairs the serviceability of pipe in a steel 
transmission line operating at or above 40 
percent of SMYS must be--

(1) Removed by cutting out arid replac
ing a cylindrical piece of pipe; or 
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(2) Repaired by a method that reliable 
engineering tests and analyses show can 
permanently restore the serviceability of the 
pipe. 

(b) Operating pressure must be at a safe 
level during repair operations. · 
[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-27, 41FR34598, Aug. 16, 
1976; Arndt. 192-88, 64 FR 69660, D.ec. 14, 
1999] 

§192.715 Transmission lines: Perma
nent field repair of welds. 

Each weld that is unacceptable under 
§192.24l(c) must be repaired as follows: 

(a) If it is feasible to take the segment of 
transmission line out of service, the weld 
must be repaired in accordance with the ap
plicable requirements of §192.245. 

(b) A weld may be repaired in accord
ance with §192.245 while the segment of 
transmission lin:e is ill service if: . 

(1) The weld is not leaking: 
(2) The pressure in the segment is re

duced so that it does not produce a stress 
that is more than 20 percent of the SMYS of 
the pipe; and 

(3) Grinding of the defective area can be 
limited so that at least 1/8-inch (3.2 milli
meters) thickness in the pipe weld remains. 

( c) A defective weld which cannot be 
repaired in accordance with paragraph (a) or 
(b) of this section must be repaired by in
stalling a full encirclement welded split 
sleeve of appropriate design. 

[Part 192 - Org., Aug. 19, 1970 as amended 
by Arndt. 192-85, 63 FR 37500, July 13; 

· 1998] 
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§192. 7Jl 7 .Transmission lines: Perma
nent field repair of leaks. 

Each pennanent field repair of a leak on 
a transmission line must be made by-- . 

(a) Removing the leak by cutting out 
and replacing a cylindrical piece of pipe; or 

(b) Repairing the leak by one of the fol
lowing methods: 

(1) 'Install a full encirclement welded 
split sleeve of appropriate design, unless the 
transmission line is joined by mechanical 
couplings and operates at less than. 40 per
cent of SMYS. 

(2) If the leak is due to a corrosion pit, · 
install a properly designed bolt-on-leak 
clamp. 

(3) If the leak is due to a corrosion pit 
and on pipe of not more than 40,000 psi 
(267 Mpa) SMYS, fillet weld over the pit
ted area a steel plate patch with rounded 
comers, of the same or gr~ater thickness 
than the pipe, and not more than one-half of 
the diameter of the pipe in size. 

( 4) If the leak is on a su.bmerged off-· 
shore pipeline or submerged pipeline in in
land navigable waters, mechanically apply a 
full encirclement split sleeve of appropriate 
design. 

(5) Apply a method that reliable engi
neering tests and analyses show can perma
nently restore.the serviceability of the pipe. 

·[Part 192 - Org., Aug. 19, 1970, as amended 
by Amdt. 192-11, 37 FR21816, O,ct. 14, 
1972; Arndt. 192-27, 41FR34598, Aug. . 

· 16, 1976; Arndt. 192-85, 63 FR 37500, July 
B, 1998; Arndt. 192-88, 64 FR 69660, Dec. 
14, 1999] 

§192.719 Transmission lines: 
Testing of repairs. 

(a) Testing ofreplacement pipe. If a 
segment of transmission line is repaired by 
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cutting out the damaged portion of the pipe 
as a cylinder, the replacement pipe must be 
tested to the pressure required for a new line 
installed in the same location. This test 
may be made on the pipe before it is in
stalled. 

(b) Testing of repairs made by welding~ 
Each repair made by welding in. accordance 
with§§ 192.713, 192.715, and 192.717 
must be examined in accordance with · 
§192.241. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-54, 51FR41634, Nov. 18, 
1986] 

§192.721 Distribution systems: Patrol
ling. 

(a) The :frequency of patrolling mains 
must be determined by the severity of the 
conditions which could cause failure or 
leakage, and the consequent hazards to pub
lic safefy. 

(b) Mains in places or on structures 
where anticipated physical movement or 
external loading could cause failure or leak
age must be patrolled-

(1) In business districts, at intervals not 
exceeding 41h. months, but at least four 
times each calendar year; and 

(2) Outside business districts, at inter
vals not exceeding 71h. months, but at least 
twice each cafondar year. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-78, 61 FR 28770, June 6, 
l996] 
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§192.723 Distribution systems: J;,eakage 
surveys. 

(a) Each operator of a distribution sys
tem shall conduct periodic leakage surveys 
in accordance with this section. . 

(b) The type and scope of the leakage 
control program must be determined by the · 
nature of the operations and the local condi
tions, but it must meet the following mini
mum requirements: 

(1) A leakage survey with leak detector 
equipment must be conducted in business 
districts, including tests of the atmosphere 
in gas, electric, telephone, sewer, and water 
system manholes, at cracks in pavement and 
sidewalks, and at other locations providing 
an opportunity for finding gas leaks, at in
tervals not exceeding 15 months., but at foast 
once each calendar year. 

(2) A leakage survey with leak detector 
equipment must be conducted outside busi
ness districts as :frequently as necessary, but 
at least once every 5 calendar years at inter
vals not exceeding 63 months. However,_for 
cathodically unprotected distribution lines 
subject to §192.465(e) on which electrical 

· surveys for corrosion are impractical, a 
leakage survey must be conducted at least 
once every 3 calendar years at intervals not 
exceeding 39 months. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-70, 58 FR 54524, Oct. 22, 
1993; Arndt. 192-71, 59.FR 6575, Feb.·11, 
1994; Arndt. 192-94, 69 FR 32886, June 14, 
2004; Arndt. 192-94A, 69 FR 54591, Sept. 
9, 2004] 
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§192.725 Test.requirements for reinstat
ing service lines. 

(a) Except as provided in paragraph (b) 
of this section, each disconnected service 
line must be tested in the same manner. as a 
new service line, before being reinstated. 

(b) Each service line temporarily dis
connected from the main must be tested 

. from the point of disconnection to the ser
vice line valye in the same manner as a new 
service line, before reconnecting. However, 
if provisions are made to maintain continu
ous service, such as by installation of.a by
pass, any part of the original service line 
used to maintain continuous service need 
not be tested. 

·[Part 192 - Org., Aug. 19, 1970] 

· §192.727 Abandonment or deactivation 
of facilities. 

(a) Each operator shall conduct aban
donment or deactivation of pipelines in ac- . 
cord_ance with the requirements of this sec
tion. 

(b) Each pipeline abandoned in place 
must be disconnected from all sources and 
supplies of gas; purged of gas; in the case of 
offshore pipelines, filled with water or inert 
materials; and sealed at the ends: However, 
the pipeline need not be purged when the 
volume of gas is so small that there is no 
potential hazard. 

( c) Except for service lines, each inac
tive pipeline that is not being maintained 
under this part must be disconnected from 
all sources and supplies of gas; purged of 
gas; in the case of offshore pipelfues, filled 
with water or inert materials;· and sealed at 
the ends. However, the pipeline need not be 
purged when the volume of gas is so small 
that there is no potential hazard. 
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( d) Whenever service to a customer is 
discontinued, one of the following must be 
complied with: 

(1) The valve that is closed to prevent 
the flow of gas to the customer must be 
provided with a locking device or other 
means designed to prevent the opening of 
the valve by persons other than those au
thorized by the operator. 

(2) A mechanical device or fitting that 
will prevent the flow of gas must be in
stalled in the service line or in the meter 
assembly. 

(3) The customer's piping must be phys
ically disconnected from the gas supply and 
the open pipe ends sealed. 

( e) If air is used for purging, the opera
tor shall insure that a combustible mixture 
is not present after purging. 

(f) Each abandoned vault must be filled 
with a suitable compacted material. 

(g) For each abandoned offshore pipe
line facility or each abandoned onshore 
pipeline facility that crosses over, under or 
through a commercially navigable water
way, the last operator of that facility must 
file a report upon abandonment of that facil
ity. 

(1) The preferred method to submit data 
on pipeline facilities abandoned after Octo
ber 10, 2000 is to the National Pipeline 
Mapping System (NPMS) in accordance 
with the NPMS "Standards for Pipeline and 
Liquefied Natural Gas Operator Submis
sions." To obtain a copy of the NPMS 
Standards, please refer to the NPMS 
homepage at www.npms.PHMSA.dot.gov 
or contact the NPMS National Repository at 

. 703-317-3073. A digital data format is pre
ferred, but hard copy submissions are ac
ceptable if they comply with the NPMS 
Standards. In addition to the NPMS
required attributes, operators must submit 
the date of abandonment, diameter, method 
of abandonment, and certification that, to 
the best of the operator's knowledge, all of 
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the reasonably available information re- · 
quested was provided and, to the best of the 
operator's knowledge, the abandonm.ent was 
completed in accordance with applicable 
laws. Refer to the NPMS Standards for de
tails in preparing your data for submission. 
The NPMS Standards also include details of 
how to submit data. Alternatively, operators 
may submit reports by mail, fax or e-mail to 
the' Office of Pipeline Safety, Pipeline and 
Hazardous Materials Safety Administration, 
U.S. Department of Transportation, Infor
mation Resources Manager~ PHP-10, 1200 
New Jersey Avenue, SE., Washington, DC 
20590-0001; fax (202) 366-4566; e-mail 
InformationResourcesManag-
er@P HMSA. dot.gov. The information in 
the report must contain all reasonably avail
able information related to the facility, in
cluding information in the possession of a. 
third party. The report must contain the lo
cation, size, date, method of abandonment, 
and a certification that the facility has been 
abandoned in accordance with all applicable 
laws. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-8, 37 FR 20694, Oct. 3, 1972, 
Arndt. 192-27, 41FR34598, Aug. 16, 1976; 
Arndt. 192-71, 59 FR 6575, Feb. 11, 1994; 
Arndt. 192-89, 65 FR 54440, Sept. 8, 2000; 
Arndt. 192-89A, 65 FR 57861, Sept. 26, 
2000; 70 FR 11135, Mar. 8, 2005; Arndt. 
192-.103c, 72 FR 465.5, Feb. 1, 2007; Arndt. 
192-[106], 73 FR 16562, Mar. 28, 2008; 
Arndt. 192-[109], 74 FR 2889, January 16, 
2009.] 

§192.7'),9 [Removed] 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-71, 59 FR 6575, Feb. 11, 

. 1994] 

107/153 



( 

PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMlJM FEDERAL SAFETY STANDARDS 

§192.731 Compressor stations: Inspec
tion and testing of r elief devices. 

(a) Except for rupture discs, each pres
sure relieving device in a compressor sta
tion must be inspected and tested in accord
ance.with§§ 192.739 and 192.743, and 
must be operated periodically to determine 
that it opens at the correct set pressure. 

· (b) Any defective or inadequate equip
ment found must be promptly repaired or 
replaced. 

( c) Each remote control shutdown de
vice must be inspected and tested atinter
vals not exceeding 15 months, but at least 
once each.calendar year, to determine that it 

. functions properly. 

[Part 192.- Org., Aug. 19, 1970, as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982] 

· §192.733 [Removed] 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-71, 59 FR 6575, Feb. 11, 
1994] 

§192.735 Compress~r stations: 
Storage of combustible materials. 

(a) Flammable or ·combustible materials 
in quantities beyond those required for eve
ryday use, or other than those normally used 
in compressor buildings, must be stored a 
safe distance from the compressor building. 

(b) Above ground oil or gasoline storage 
tanks must be protected in accordance with 
National Fire Protection Association Stand
ard No. 30 NFPA-30 (incorporated by ref
erence, see §192.7). 

[Part 192 - Org., Aug. 19, 1970; Arndt. 192-
119, 80 FR 168, January 5, 2015] 
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§192.736 Compressor statio~s: Gas d e
tection. 

· (a) Not later than September 16, 1996, 
each compressor building in a compressor 
station must have a fixed gas detectidn and 
alarm system, unless the building is-

( 1) Constructed so that at least 50 per
cent of its upright side area is permanently 
open; or 

(2) Located in an unattended field com
pressor station of 1,000 horsepower (746 
kilowatts) or less. 

(b) Except when shutdown of the sys
tem is necessary for maintenance under par- . 
agraph (c) of this section, each gas detection 
and alarm system required by this section 
must-

(1) Continuously monitor the compres
sor building for a concentration of gas in air 
of not more than 25 percent of the lower 
explosive limit; and 

(2) If that concentration of gas is detect
ed, warn persons about to enter the building 
and ·persons inside the building of the dan
ger. 

( c) Each gas detection and alarm system 
required by this section·must be maintained 
to function properly. The maintenance 
must include performance tests. · 

[Arndt. 192-69, 58 FR 48460, Sept. 16, 
1993 as amended by Arndt. 192-85, 63 FR 
37~00, July 13, 1998] 

§192.737 [Removed] 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-71, 59 FR 6575, Feb. 11, 
1994] 
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§192. 739 Pressure limiting and regulat
ing stations: Inspection and testing. 

(a) Each pressure limiting station, relief 
device (except rupture discs), 11nd pressure 
regulating station and its equipment must be 
subjected at intervals not exceeding 15 
months, but at least once each calendar 
year, to inspections and tests io detemiine 
that it is-

(1) In good mechanical condition; 
(2) Adequate from the standpoint of ca

pacity and reliability of operation for the 
service in which it is employed; 

(3) Except as provided in paragraph (b) 
of this section, set to control or relieve at 
the correct pressure consistent with the 
pressure limits of §192.20l(a); and 

(4) Properly installed and protected 
from dirt, liquids, or other conditions that 
might prevent proper operation. 

(b) For steel pipelines whose MAOP is 
determined under §192.619(c), ifthe 
MAOP is 60 psi (414 kPa) gage or more, 
the control or relief pressure limit is as foi
lows: 

If the MAOP pro- Then the pressure limit 
duces a hoop stress is: 
that is: 
Greater than 72 
percent of SMYS 
Unknown as a 
percentage of 
SMYS 

MAOP plus 4 percent. 

A pressure that will 
prevent unsafe opera
tion of the pipeline 
considering its oper
ating and mainte
nance history and 
MAOP. 

[Part 192 - Org., Aug; 19, 1970, as amended 
by Arridt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-93, 68 FR 53895, Sept. 
15, 2003; Arndt. 192-96, 69 FR 27861, May 

· 17, 2004] 
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§192.741 Pressure limiting and regulat
ing stations: Telemetering or recording 
gauges. 

(a) Each distribution system supplied by 
more than one district pressure regulating 
station must be equipped with telemetering 
or recording pressure gauges to indicate the 
gas pressure in the district. 

(b) On distribution systems supplied by 
a single district pressure regulating station, 
the operator shall determine the necessity of 
installing telemetering or recording gauges 
in the district, talcing into consideration the 
number of customers supplied, the operat
ing pressures; the capacity of the installa
tion, and other operating conditions. 

(c) If there are indications of abnormally 
high~ or low-pressure, the regulator and the 
auxiliary equipment must be inspected and 
the necessary measures employed to· correct 
any unsatisfactory operating conditions. 

[Part 192 - Org., Aug. 19, 1970] 

§192.743 Pressure limiting and regulat
ing stations: Capacity of relief devices. 

(a) Pressure relief devices at pressure 
lilniting stations and pressure regulating sta'
tions must have sufficient capacjty to protect 
the facilities to which they are connected. 
Except as provided in §192.739(b), the ca
pac.ity must be consistent with the pressure 
limits of §192.201(a). This capacity must be 
determined at intervals not exceeding 15 
months, but adeast o:rwe each calendar year, 
by testing the devices in place or by review 
and calculations. 

(b) If review and calculations are used to 
determine if a device has sufficient capacity, 
the cakulated capacity must be compared 
with.the rated or experimentally determined 
relieving capacity of the device for the con
ditions under which it operates. After the 
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initial calculations, subsequent calculations 
need not be made if the annual review doc
uments that parameters have not changed to 
cause the rated or experimentally deter
mined relieving capacity to be insufficient. 

( c) If l:J. relief device is of insufficient ca
pacity, a new or additional device must be 
installed to provide the capacity required by 
paragraph (a) of this section. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; andAmdt. 192-55, 51 FR41633. 
Nov. 18, 1986; Arndt. 192-93, 68 FR 
53895, Sept. 15, 2003; Arndt. 192-96, 69 
FR 27861, May i 7, 2004] 

§192.745 Valve maintenance: Transmis
sion lines. 

(a) Each transmission line valve that 
might be required during any emergency 
must be inspected and partially operated at 
intervals not exceeding 15 months, but at 
least once each calendar year. 

(b) Each operator must take prompt re
medial action to correct any valve found 
inoperable, unless the operator designates 
an alternative valve. 

[Part 192 - Org., Aug. 19, 1970, as .amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-93, 68 FR 53895, Sept. 
15, 2003] 

§192.747 Valve maintenance: Distribu
tion systems. 

(a) Each valve; the· use of which may be 
necessary for the safe operation of a distri
bution system, must be checked and ser
viced at intervals .not exceeding 15 months, 
but at.least once each calendar year. · 
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(b) Each operator must take prompt re
medial action to correct any valve found 
inoperable, unless the operator designates 
an alternative valve. · 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-93, 68 FR 53895, Sept.· 
15, 2003] 

§192.749 Vault maintenall:ce. 

(a) Each vault housing pressure regulat
ing and pressure limiting equipment, and 
having a volumetric internal content of200 
cubic feet (5.66 cubic meters) or more, must 
be inspected at intervals not exceeding 15 
months, but at least once each calendar 

·year, to determine that it is in good physical 
· condition and adequately ventilated. 

(b) If gas is found in the vault, the 
equipment in the vault must be inspected 
for leaks, and any leaks founq must be re
paired. 

· ( c) The ventilating equipment must also 
be inspected to determine that it is function
ing properly. 

( d) Each vault cover must be inspected 
to assure that it does not present.a hazard to 
public safety. 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-85, 63 FR 37500, July 13, 
1998] 

§192.751 Prevention of accidental igni
tion. 

Each operator shall take steps to mini
mize the danger of accidental ignition of 
gas in any structure or area where the pres
ence of gas constitutes a hazard of fire or 
explosion, including the following: 
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(a) When a hazardous amount of gas is 
being vented into open air, each potential 
source of ignition must be removed from 
the area and a fire extinguisher must be 
provided. 

(b) Gas or electric welding or cutting 
may not be performed on pipe or on pipe 
components that contain a combustible mix
ture of gas and air in the area of work. 

( c) Post warning signs, where appropri
ate. 

[Part 192 - Org., Aug. 19, 1970] 

§192.753 Caulked bell and spigot joints. 

(a) Each cast iron caulked bell and spig
ot joint that is subject to pressures of more 
than 25 psi (172kPa) gage must be sealed 
with: 

(1) A mechanical leak clamp; or 
(2) A material or device which: 
(i) Does not reduce the flexibility of the 

joint; 
·(ii) Permanently bonds, either chemical

ly or mechanically, or both, with the bell 
and spigot.metal surfaces or adjacent pipe 
.metal surfaces; and, 

(iii) Seals and bonds in a manner that 
meets the strength, environmental, and 
chemical compatibility requirements of 
§§ 192.53(a)and (b) and 192.143. 

(b) Each cast iron caulked bell and 
spigot joint that is subject to pressures of 25 
psi (172kPa) gage or less and is exposed for 
any reason must be sealed by a means other 
than caulking. 

[Part 192 - Org., Aug. 19, 1970, .as amended 
by Arndt. 192-43, 47 FR 46850, Oct. 21, 
1982; Arndt. 192-85, 63 FR 37500, July 13, 
1998; Arndt. 192-93, 68 FR 53895, Sept. 
15, 2003] 
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§192.755 Protecting cast-iron pipelines. 

When an operator has knowledge that 
the support for a segrr).ent of a buried cast
iron pipeline is disturbed: 

(a) That segment of the 
pipeline must be protected, as necessary, 
against damage during the disturbance by: 

(1) Vibrations from heavy.construction 
equipment, trains, trucks, buses, or blasting; 

(2) Impact forces by vehicles.; 
(3) Earth movement; 
( 4) Apparent future excavations near the 

pipeline; or 
(5) Other foreseeable outside forces 

which may subject that segment of the pipe
line to bending stress. 

(b) As soon as feasible, appropriate 
steps must be taken to provide permanent 
protection for the disturbed segment fyom 
damage that might result from external 
loads, including compliance with applicable 

.requirements of§§ 192.317(a), 192.319,. 
and 192.361 (b)-(d). 

[Arndt. 192-23, 41FR13589, Mar. 31, 
1976] 

§192.761 [Removed] 

[Arndt. 192-90, 67 FR 50824, Aug. 6, 2002 
as amended by Arndt. 192-95, 16 FR 
69778, Dec. 15, 2003] · 
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Subpart N-Qualification of Pipeline 
Personnel 

§192.801 Scope. 

(a) This subpaqprescribes the minimum 
requirements for operator qualification of 
individuals performing covered tasks on a 
pipeline facility. 

(b) For the purpose of this subpart, a 
covered task "is an activity, identified by the 
operator, that: 

(1) Is performed on a pipeline facility; 
(2) Is an operations or maintenance task; 
(3) Is performed as a requirement of this 

part; and 
(4) A:ff~cts the operation.or integrity of 

the pipeline. 

[Arndt. 192-86, 64 FR 46853, Aug. 27, 
1999] 

§192.803 Definitions. 

Abnormal qperating condition means a 
condition identified by the operator that 
may indicate a malfunction of a component 
or devia~ion from normal operations that 
may: 

(a) Indicate a condition exceeding de
sign limits; or 

(b) Result in a hazard(s) to persons, 
property, or the environment. 

Evaluation means a process, established 
and documented by the operator, to deter
mine an individual's ability to perform a 
covered task l;>y any of the following: 

(a) Written examination; 
(b) Oral examination; 
( c) Work performance history review; 
( d) Observation quring: 
(1) Performance on the job, 
(2) On the job training, or 
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(3) Simulations; 
( e) Other forms of assessment. 

Qualified means that an individual has 
been evaluated and can: 

(a) Perform assigned covered tasks; and 
(b) Recognize and react to abnormal 

operating conditions. 

[Arndt. 192-86, 64 FR 46853, Aug. 27, . 
1999 as amended by Arndt. 192-86A, 66 :PR 
43523,Aug.20,2001] 

§192.805 Qualification program. 

Each operator shall have and follow a 
written qualification program. The program 
shall include provisions to: 

(a) Identify covered tasks; · 
(b) Ensure through evaluation that indi

viduals performing covered tasks are quali-
fied; · 

( c) Allow individuals that are not quali
fied pursuant to this subpart to perform a 
covered task if directed and observed by an 
individual that is qualified; 

(d) Evaluate· an individual ifthe opera
tor has reason to believe that the individu
al's performance of a covered task contrib
uted to an incident as defined in Part 191; 

( e) Evaluate an ii:tdividual if the operator 
has reason to believe that the individual is 
no longer qualified to perforin a covered 
task; 

(f) Communicate changes that affect 
covered tasks to individuals performing . 
those covered tasks; 

(g) Identify those covered tasks and the 
intervals at which evaluation of the individ
ual's qualifications is needed; 

·(h) After December 16, 2004, provide 
training, as appropriate, to ensure that indi
viduals performing covered tasks have the 
necessary knowledge and skills to perform 
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the tasks in a manner that ensures the safe 
operation of pipeline facilities;· and 

(i) After December 16, 2004, notify the 
. Administrator or a state agency participat
ing under 49 U.S.C. Chapter 601 if the op
erator significantly modifies .the program 
after the Aadministrator or state agency has 
verified that it complies with this section. 
Notifications .to PHMSA may be submitted 
by electronic mail to JnformationRe
sourcesManager@dot.gov, or by mail to 
A T1N: Information Resources Manager 
DOTIPHMSAIOPS, East Building, 2nd 
Floor, E22-321, New Jersey Avenue SE., 
Washington, DC 20590. 

[Arndt. 192-86, 64 FR 46853, Aug. 27, 
1999 as amended by Arndt. 192-100, 70 FR 
10322,1Vt:ar. 3,2005;Amdt. 192-120, 80 
FR 12763, .rvt:arch 11, 2015] 

§192.807 Recordkeeping. 

Each operator shall maintain records 
that demonstrate compliance with this sub
part. 

(a) Qualification records shall include: 
(1) Identification of qualified individu

al(s ); 
(2) Identification of the covered tasks 

the individual is qualified to .perform; 
· (3) Date(s) of current qualification; and 
(4) Qualification method(s). 
(b) Records supporting an individual's 

current qualification shall be maintained 
while the individual is performing the cov
ered task. Records of prior qualification and 
records of individuals no longer performing 
covered tasks shall be retained for a period 
of five years. · 

[Arndt. 192-86, 64 FR 46853, Aug. 27, 
1999] 
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§192.809 General. 

(a) Operators must have a written quali
fication program by April 27, 2001. The 
program must be available for review by the 
Administrator or by a state agency paitici
pating under 49 U.S.C. Chapter 60.1 ifthe · 
program is under the authority of that state 
agency. 

(b) Operators must complete the qualifi
cation of individuals performing covered 
tasks by October 28, 2002. 

( c) Work performance history review 
may be used as a sole evaluation method for 
individuals who were performing a covered 
task prior to October 26, 1999. 

( d) After October 28, 2002, work per
formance history may not be used as a sole 
·evaluation method. 

(e) After December 16, 2004, observa
tion of on-the-job perforinance may not be 
used as the sole method of evaluation. 

[Arndt. 192-86, 64 FR 46853, Aug. 27, 
1999 as amended by Arndt. l 92-86A, 66 FR 
43523, Aug. 20, 2001; Arndt. 192-100, 70 
FR 10322, Mar. 3, 2005] 
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Subpart 0-Gas Transmission Pipeline 
Integrity Management 

I 

§192.901 What do the regulations in this 
subpart cover? 

This subpart prescribes minimum re
quirements. for an integrity management 
program· on any gas transmission pipeline 
covered under this part. For gas transmis
sion pipelines constructed of plastic, only 
the requirements in§§ 192.917, 192.921, 
192.935 and 192.937 apply. 

[Amdt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003] 

§192.903 What definitions apply to this 
subpart? 

The following definitions apply to this 
subpart: 

Assessment is the use of testing tech
niques as ·allowed in this subpart to ascer
tain the condition of a covered pipeline 
segment. 

Confirmat01y direct assessment is an 
integrity assessment method using more 
focused application of the principles and 
techniques of direct assessment to identify 
internal and external corrosion in a covered 
transmission pipeline segment. 

Covered segment or covered pipeline 
segment means a segment of gas transmis- · 
sion pipeline located in a high consequence 
area. The terms gas and transmission line· 
are defined in § 192.3. 

Direct assessment is an integrity as
sessment method that utilizes a process to 
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evaluate certain threats (i.e., external corro
sion, internal corrosion and stress corrosion 
cracking) to a covered pipeline segment's 
integrity. The process includes the gathering 
and integration of risk factor data, indirect 
examination or analysis to identify areas of 
suspected corrosion, direct examination of 
the pipeline in these areas, and post assess-

. ment evaluation. 

High consequence area means an area 
established by one of the methods described 
in paragraphs (1) or (2) as follows: 

(1) An area defined as-
(i) A Class 3 location under § 192.5; or 
(ii) A Class 4 location under §192.5; or 
(iii) Any area in a Class 1 or Class 2 lo-

cation where the potential impact radius is 
greater than 660 feet (200 meters), and the 
area within a potential impact circle con
tains 20 or more buildings intended for hu
man occupancy; or 

(iv) Any area in a Class 1 or Class 2 lo
cation where the potential impact circle 
contains an identified site. 

(2) The area within a potential impact 
circle containing-

(i) 20 or more buildings intended for 
human occupancy, unless the exception in 
paragraph ( 4) applies; or 

· (ii) An identified site. 
(3) Where a potential impact circle is 

calculated under either method (1) or (2) to 
establish a high consequence area, the 
length of the high consequence area extends 
axially along the length of the pipeline :from 
the outermost edge of the first potential im
pact circle that contains either an identified 
site or 20 or more buildings intended for 
human occupancy to the outermost edge of 

. the last contiguous potential impact circle 
that contains either an identified site or 20 
or more buildings intended for human oc
cupancy. (See Figure E.I.A. in appendix E.) 

(4) If in identifying a high consequence 
area under paragraph (1 )(iii) of this defini-

114/153 



( 

PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
. PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

tion or paragraph (2)(i) of this definition, 
the radius of the potential impact circle is 
greater than 660 feet (200 meters), the oper
ator may identify a high consequence area 
based on a prorated number of buildings 
intended for human occupancy within a dis
tance 660 feet (200 meters) from the center~ 
line of the pipeline until December 17, 
2006. If an operator chooses this approach, 
the operator must prorate the number of 
buildings intended for human occupancy 
based on the ratio of an area with a radius of 
660 feet (200 meters) to the area cif the po
tential impact circle (i.e., the prorated num
ber of buildings intended for human occu
pancy is equal to [20 x (660 feet [or 200 
meters J{r,otential impact radius in feet [or 
meters]) ]). · . 

Identified site means each of the follow
ing areas: 

(a) An outside area or open structure 
that is occupied by twenty (20) or more per
sons Oil at lec:i.st 50 days in any twelve (12)
month period. (The days need not be con
secutive.) Examples include but are not lim
ited to, beaches, playgrounds, recreational 
facilities, camping grounds, outdoor thea
ters, stadiums, recreational areas near a 
body of water, or areas outside a rural 
building such as a religious facility); or 

(b) A building that is occupied by twen
ty (20) or more persons on at least five (5) 
days a week for ten (10) weeks in any 
twelve (12)-month period. (The days and 
weeks need not be consecutive.) Examples 
include, but are not limited to, religious fa-

. cilities, office buildings, community cen
ters, general stores,. 4-H facilities, or roller 
skating rinks); or 

( c) A facility occupied by persons who 
are confined, are of impaired mobility, or 
would be difficult to evacuate. Examples 
include but are not limited to hospitals, 
prisons, schools, day-care facilities, retire
ment facilities or assisted-living facilities. 
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Potential impact circle is a circle of ra
dius equal to the potential impact radius 
(PIR.). 

Potential impact radius (PIR) means 
the radius of a circie within which the po
tential failure of a pipeline could have sig-

. nificant impact on people or property. PIR 
is determined by the formula r = 0.69* 
(square root of (p*d2

)), where 'r' is the radi-· 
us of a circular area in feet surrounding the 
point of failure, 'p' is the maXimum allowa
ble operating pressure (MAOP) in the pipe
line segment in pounds per square inch and 
'd' is the nominal diameter of the pipeline in 
inches. 

Note: 0.69 is the factor for natural gas. 
This number will vary for other gases de-

. pending upon their heat of combustion. An 
operator transporting gas other than natural 
gas must use section 3.2 of ASME/A:NSI 
B31.8S-2001 (Supplement to ASME 
B31 .8; incorporated by reference, see§ 
192.7) (incorporated by reference, see 
§ 192.7) to calculate the impact radius for
mula. 

Remediation is a repair or mitigation 
activity an operator takes on a covered 
segment to limit or reduce the probability of 
an undesired event occurring or the ex
pected consequences from the event. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Amdt. J92-
95B, 69 FR 18227, April 6, 2004; Arndt. 
192-95C, 69 FR 29903, May 26, 2004; 
Arndt. 192-103, 71FR33402, June 8, 2006; 
Arndt. 192-103c, 72 FR 4655, Feb. 1, 2007; 
Arndt. 192-119, 80 FR 168, January 5, 
2015] 
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§192.905 How does an operator identify 
a high consequence area? 

(a) General. To determine which seg
ments. of an operator's transmission pipeline 
system ·are covered by this subpart, an oper
ator must identify the high consequence ar
eas. An operator must use method (1) or (2) 
from the definition in §19.2.903 to identify a 
high consequence area. An operator may 
apply one method to its entire pipeline sys
tem, or an operator may apply one method 
to individual portions of the pipeline sys
tem. An operator must describe in its integ
rity management program which method it 
is applying to each portion of the operator's 
pipeline system. The description must in
clude the potential impact radius when uti
lized to establish a high consequence area. 
(See appendix E.I. for guidance on identify
ing high consequence areas.) 

(b )(1) Identified sites. An operator must 
identify an identified site, for purposes of 
this subpart, from information the operator 
has obtained from routine operation and 
maintenance activities and from public offi
cials with safety or emergency response or 
planning responsibilities who indicate to the 
operator that they know of locations that 
meet the identified site criteria. These pub
lic officials could include officials on a lo
cal emergency planning commission or rel
evant Native American tribal officials. 

(2) If a public official with safety or 
emergency response or planning responsi
bilities informs an operator that it does not 
have the-information to identify an identi
fied site, the operator must use one of the 
following sources, as appropriate, to identi-
fy these sites. · 

(i) Visible marking (e.g., a sign); or 
(ii) The site is licensed or registered by 

a Federal, State, or local government agen
cy; or 
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(iii) The site is on a list (including a list 
on an internet web site) or map maintained 
by or available from a Federal, State, or lo
cal government agency and available to the 
general public. 

(c) Newly identified areas. When an op
erator has information that the area around a 
pipeline segment not previously identified 
as a high consequence area could satisfy · 
any of the definitions in § 192.903, the oper
ator must complete· the evaluation using 
method (1) or (2). If the segment is deter
mined to meet the definition as a high con
sequence area, it must be incorporated into 
the operator's baseline assessment plan as a 
high consequence area within one year from 
the date the area is identified. · 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 

·FR 23 07, December 22, 2003] 

§192.907 What must an operator do to 
implement this subpart? 

(a) General. No later than December 17, 
2004, an operator of a covered pipeline 
segment must develop and follow a written 
integrity management program that contains 
all the elements described in §192.911 and 
that addresses the risks on each covered 
transmission pipeline segment. The initial· 
integrity management program must con
sist, at a minimum, of a framework that de
scribes the process for implementing each 
program element, how relevant decisions 
will be made and by whom, a time line for 
completing the work to implement the pro
gram element, and how information gained 
from experience will be con,tinuously incor
porated into the program. The framework 
will evolve into a more detailed and com
prehensive program. An operator must 
make continual improvements to the pro
gram. 
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(b) Implementation Standards. In carry
ing out this subpait, an operator must fol- . 
low the requirements of this subpart and of 
ASME/ ANSI B3 l .8S (incorporated by ref
erence, see § 192. 7) and its appe:n.dices, 
where specified. An operator may follow an 
equivalent standard or practice only when 
the operator demonstrates the alternative 

· standard or practice provides an equivalent 
level of safety to the public and property. In 
the event of a conflict between this subpart 
and ASME/ANSI B3 l .8S, the requirements 
in this subpart control. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 · 
FR 2307, December 22, 2003; Arndt. 192-
103, 71 FR 33402, June 8, 2006] 

. §192.909 How can an operator change 
. . its integrity management program? 

(a) General. An operator must docu
ment any change to its program and the rea
sons for the change before implementing 
the change. 

(b) Notification. An operator must noti
fy OPS, in accordance with §192.949; of 
·any change to the program that may sub
stantially affect the program's irnplementa
tiOn or may significantly modify the pro
gram or schedule for carrying out the pro
gram elements. An operator must also noti
fy a State or local pipeline safety authority 
when either a covered segment is .located in 
a State where OPS has an interstate agent . 
agreement, or an intrastate covered. segment 
is regulated by that State. An operator must 

. provide the notification within 30 days after 
adopting this type of change into its pro
gram. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
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FR 2307, December 22, 2003; Arndt.192-
95B, 69 FR 18227, April 6, 2004] 

§192.9P What are the elements of an 
integrity management program? 

An operator's initial integrity manage
ment program begins with a framework (see 
§192.907) and evolves into a more detailed 
and comprehensive integrity management 
program, as information is gained and in:.. 
corporated into the program. An operator 
must make continual improvements to its 
program. The initial program framework 
and subsequent program must, afminirnum, 
contain the following elements. (When in
dicated, refer to ASME/ANSI B31.8S (in
corporated by reference, see § 192. 7) for 
more detailed information on the listed ele
ment.) 

(a) An identification of all high conse
quence areas, in accordance with § 192.905 . 

(b) A baseline assessment plan meeting 
the requirements·of §192.919 and §192.921. 

( c) An identification of threats to each 
covered pipeline segment, which must in
clude data integration and a risk assessment. 
An operator must use the threat identifica-

. tion and risk assessment to prioritize cov
ered segments for assessment (§ 192.917) 
and to evaluate the merits of additional pre
ventive and mitigative measures (§192.935) 
for each covered segment. 

( d) A direct assessment plan, if applica
ble, meeting the requirements of §192.923, 
and depending on the threat assessed, of · 
§§ 192.925, 192.927, or 192.929. 

( e) Provisions meeting the requirements 
of §192.933 for remediatiug conditions 
found during an integrity assessment. 

(f) A process for continual evaluation 
and assessment meeting the requirements of 
§192.937. 

(g) If applicable, a plan for confirmatory 
direct assessment meeting the requirements 
of §192.931. 
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(h) Provisions meeting the requirements 
of §.192.935 for adding preventive and miti
gative measures to protect the high conse
quence area. 

(i) A performance plan as outlined in 
ASME/ANSI B31.8S, section 9 that in
cludes performance m.easures meeting the 
requirements of §192.945. 

G) Record keeping provisions meeting 
the requirements of § 192.94 7. 

(k) A management of change process as 
outlined in ASME/ANSI B31.8S, section 
11. 

(1) A quality assurance process as out
lined in AS:ME/ANSI B3 l .8S, section 12. 

(m) A communication plan that includes 
the elements of AS:ME/ ANSI B31. 88, sec-· 
tion 10, and that includes procedures for 
addressing safety concerns raised by-

(1) OPS; and 
(2) A State or local pipeline safety au

thority when a covered segment is located 
in a State where OPS has an interstate agent 
agreement. 

(n) Procedures for providing (when re
quested), by electronic or other means, a 
copy of the operator's risk analysis or integ
rity management program to--

(1) OPS; and 
(2) A State or local pipeline safety au

thority when a covered segment is located 
in a State where OPS has an interstate agent 
agreement.. 

( o) Procedures for ensuring that each 
integrity assessment is being conducted in a 
mariner that minimizes environmental and 
safety risks. 

(p) A process for identifj.cation and as
sessment of newly-identified high conse
quence areas. (See §192.905 and §192.921.) 

[Arndt. 192-95, 68 FR 69777; December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt: 192 .. 
95B, 69FR18227, April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006] 
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§192.913 When may an operator deviate 
its program. from certain requirements of 
this subpart? 

(a) General. ASME/ANSI B31.8S (in
corporated by reference, see §192.7) pro
vides the essential features of a perfor
mance-based or a prescript~ve integrity 
management program. An operator that uses 
a performance-based approach that satisfies 
the requirements for exceptional perfor
mance in paragraph (b) of this section may 
deviate from certain requirements in this 
subpart, as provided in paragraph ( c) of this 
section. 

(b) Exceptional performance. An opera
tor must be able to demonstrate the excep
tional performance of its integrity manage
ment program through the following ac
tions. 

(1) To deviate from any of the require
ments set forth in paragraph ( c) of this sec
tion, an operator must have a performance
based integrity management program that 
meets or exceed the performance-based re
quirements of ASME/ANSI B3 l .8S and 
includes, at a minimum, the following ele
ments-

(i) A comprehensive process for risk 
analysis; 

(ii) All risk factor data used to support 
the program; 

(iii) A comprehensive data integration 
process; 

· (iv) A procedure for applying.lessons 
learned from assessment of covered pipe
line segments to pipeline segments not cov
·ered by this subpart; 

(v) A procedure for evaluating every 
incident, including its cause, within the op
erator's sector of the pipeline industry for· 
implications both to the operator's pipeline 
system and to the operator's integrity man
agement program; 

. (vi) A performance matrix that demon
strates the program has been effective in 
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ensuring the integrity of the covered seg
ments by controlling the identified threats to 
the covered segments; · 

(vii) Semi-annual performance 
measures beyond those required in 
§192.945 that are part of the operator's per
formance plan. (See §192.91 l(i).) An op
erator must submit these measures, by elec
tronic or other means, on a semi-annual fre
quency to OPS in accordance with 
§192.951; and 

(viii) An analysis that support.s the de
sired integrity reassessment inter\ral and the 
remediation methods to be used for all cov
ered segments. 

(2) In addition to the requirements for 
the performance-based plan, an operator 
must-

(i) Have completed at least two integrity 
assessments on each covered pipeline seg
ment the operator is including under the 
performance-based approach, and be able to 
demonstrate that each assessment effective
ly addressed the identified threats on the 
covered segment. 

(ii) Remediate all anomalies identified 
in the more recent assessment according to 
the requirements in §192.933, and incorpo
rate the results and lessons learned from the 
more recent assessment into the operator's 
data integration and risk assessment. 

. ( c) Deviation. Once an operator has 
demonstrated that it has satisfied the re
quirements of paragraph (b) of this section, 
the operator may deviate from the prescrip
tive requirements of ASME/ ANSI B3 l .8S 
and of this subpart only in the following 
instances. 

(1) The time frame for reassessment as 
provided in §192.939 except that reassess
ment by some method allowed under this 
subpart (e.g., confrrmatory direct assess
ment) must be carried out at intervals no 
longer than seven years; · 

(2) The time frame for remediation as 
provided in §192.933 ifthe operator 
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demonstrates the time frame will not jeop
ardize the safety of the covered segment. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-
95B, 69 FR 18227; April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006] 

§192.915 What knowledge and training 
must personnel have to carry out an in
tegrity management program? 

(a) Supervisory personnel. The integrity 
management program must provide that 
each supervisor whose responsibilities re
late to the integrity management program 
possesses and maintains :a thorough 
knowledge of the integrity management 
program and of the elements for which the 
supervisor is responsible. The program must 
provide that any person who quaUfies as a 
supervisor for the integrity management 
program has appropriate training or experi
ence in the area for which the· person is re
sponsible. 

(b) Persons who carry out assessments 
and evaluate assessment results. The integ
rity management program rriust provide cri
teria for the qualification of any person-

(1) Who conducts an integrity assess
ment allowed under this subpart; or 

(2) Who reviews and analyzes the re
sults from an integrity assessment and eval
uation; or · -

(3) Who makes decisions on actions to 
be taken based on these assessments. 

(c) Persons responsible for preventive 
and mitigative measures. The integrity 
management program must provide criteria 
for the qualification of any person-

(1) Who implements preventive and 
mitigative measures to carry out this sub-
part, including the marking and locating of 
buried structures; or 
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(2) Who directly supervises excavation 
work carried out in conjunction with an in
tegrity assessment. 

[Amdt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Amdt. 192 95A, 69 
FR 2307, December 22, 2003] 

§192.917 How does an operator identify 
potential threats to pipeline integrity and 
use the threat identification in its integri
ty program? 

(a) Threat identification. An operator 
must identify and evaluate all potential 
threats to each covered pipeline segment. 
Potential threats that an operator must con
sider include, but are not limited to, the 
threats listed in ASME/ANSI B31.8S (in
corporated by reference, see §192.7), sec
tion 2, which are grouped under the follow-
ing four categories: · 

(1) Time dependent threats such as in
ternal corrosion, external corrosion, and 
stress corrosion cracking; 

(2) Static or resident threats, such as 
fabrication or·construction defects; 

(3) Time independent threats such as 
third party damage and outsid~ force dam
age; and 

( 4) Hunian error. 
(b) Data gathering and integration. To 

identify and evaluate the potential threats to 
a covered pipeline segment, an operator 
must gather and integrate existing data and 
information on the entire pipeline that could 
be-relevant to the covered segment. In per-· 
forming this data gathering and integration, 
an operator must follow the requirements in 
ASME/ANSI B31.8S, section 4. At a mini
mum, an operator must gather and evaluate 
the set of data specified in Appendix A to 
ASME/ANSI B31.8S, and consider both cm 
the covered segment and similar non
covered segments, past incident history, 
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corrosion control records, continuing sur
veillance records, patrolling records, 
maintenance history, internal inspection 
records and all other conditions specific to 
each pipeline. 

( c) Risk assessment. An operator must 
conduct a risk assessment that follows 
ASME/ANSI B31.8S, section 5, and con
siders the identified threats for each covered 
segment. An operator must us~ the risk as
sessment to prioritize the covered segments 
for the baseline and continual reassessments 
(§§ 192.919, 192.921, 192.937), and to de
termine what additional preventive and mit
igative measures are needed (§192.935) for 
the covered segment. 

( d) Plastic transmission pipeline. An . 
operator of a plastic transmission pipeline 
must assess the threats to each covered 
segnient using the information in sections 4 
and 5 of ASME B3 l .8S, and consider any 
threats unique to the integrity of plastic 
pipe. 

( e) Actions to address particular 
threats. If an operator identifies any of the 
following threats, the operator must take the 
following actions to" address the threat. 

(1) Third party damage. An operator 
must utilize the data integration required in 
paragraph (b) of this section and ASME/ 
ANSI B31.8S, Appendix A7 to determine 
the susc~ptibility of each covered segment 
to the threat of third party damage. If an op
erator identifies the threat of third party 
damage, the operator must implement com
prehensive additional preventive.measures 
in accordance with §192.935 and monitor 
the effectiveness of the preventive 
measures. If, in conducting a baseline as- . 
sessment under § 192.921, or a reassessment 
under § 192.93 7, an operator uses an internal 
inspection tool or external corrosion direct 
assessment, the operator must integrate data 
from these assessments with data related to 
any encroachment or foreign line crossing 
on the covered segment, to defme where . 
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potential indications of third party damage 
may exist in the covered segment. 

An operator must also have proc.edures 
in its integrity management program ad
dressing actions it will take to respond to 
findings from this data integration. 

(2) Cyclic fatigue. An operator must 
evaluate whether cyclic fatigue or other 
loading condition (including ground move
ment, suspension bridge condition) could 
lea.cl to a failure of a deformation, including 
a dent or gouge, or other defect in the cov
ered segment. An evaluation must assume 
the presence of threats in the covered seg-. 
ment that could be exacerbated by cyclic. 
fatigue. An operator must use the results 
from the evaluatio.n together with the crite
ria used to evaluate the significance of this 
threat to the covered segment to prioritize 
the integrity baseline assessment or reas
sessment. 

(3) Manufacturing and construction de
fects. If an operator identifies the threat of 
manufacturing and constructfon defects (in
cluding seam defects) in the covered seg
ment, an operator must analyze the covered 
segment to determine the risk of failure· 
from these defects. The analysis must con
sider the results of prior assessments on the 
covered segment. An operator may consider 
manufactriring and construction related de
fects to be stable defects if-the operating 
pressure on the covered segment has nof 
increased over the maximum operating 
pressure experienced during the five years 
preceding identification of the high conse
quence area. If any of the following changes 
occur in the covered segment, an operator 
must prioritize the covered segment as a 
high risk segment for the baseline assess
ment or a subsequent reassessment. 

(i) Operating pressure increases above 
the maximum operating pressure experi
enced during the preceding five years; 

. (ii) MAOP increases; or 
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(iii) The stresses leading to cydic fa
tigue increase. 

( 4) ER W pipe. If a covered pipeline 
segment contains low frequency electric 
resistance welded pipe (ER W), lap welded 
pipe or other pipe that satisfies the condi
tions specified inAS:ME/ANSI B31.8S, 
Appendices A4.3 and A4.4, and any cov
ered or noncovered segment in the pipeline 
system with such pipe has experienced 
seam failure, or operating pressure on the 
covered segment has increased over the 
maximum operating pressure experienced 
during the preceding five years, an operator 
must select an assessment technology or 
technologies with a proven application ca
pable of assessing seam integrity and seam 
corrosion anomalies. The operator must pri
oritize the covered segment as a high risk 
segment for the baseline assessment or a 
subsequent reassessment. 

(5) Corrosion. If an operator identifies 
corrosion on a covered pipeline segment 
that could adversely affect the integrity of 
the line (conditions specified in §192.933), 
the operator must evafoate and remediate, 
as necessary, all pipeline segments (both 
covered and non-covered) with similar ma
terial coating and environmental character
istics. An operator must establish a schedule 
for evaluating and remediatirig, as neces
sary, the similar segments that is consistent 
with the operator's established operating 
and maintenance procedures under part 192 
for testing and repair. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003;. Arndt. 192-
95B, 69 FR 18227, April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006] 
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§192.919 What must be in the baseline 
assessment plan? 

An operator must include each of the 
following elements in its written baseline 
assessment plan: 

(a) Identification of the potential threats 
to each covered pipeline segment and the . 
information supporting the threat identifica
tion. (See §192.917.); . 

(b) The methods selected to assess the 
integrity of the line pipe, including an ex
planation of why the assessment method 
was selected to address the identified threats 
to each covered segment. The integrity as
sessment method an operator uses must be 
based on the threats identified to the cov
ered segment. (See §192.917.) More than 
one method may be requireq to address all 

· the threats to the covered pipeline segment; 
(c) A schedule for completing the integ

rity assessment of all covered segments, · 
including risk factors considered in estab
lishing the assessment schedule; 

( d) If applicable, a direct assessment 
plan that meets the requirements of 
§§ 192.923, and depending on the threat to 
be addressed, of §192.925, §192.927, or 
§192.929; and 

. ( e) A procedure to ensure that the base
line assessment is being conducted in a . 
manner that minimizes environmental and 
safety risks. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003] 

§192.921 How is the baseline assessment 
to be conducted? 

(a) Assessment m.ethods. An operator 
must assess the integrity of the line pipe in 
each covered segment by applying one or 
more of the following methods depending 
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on the threats to which the covered segment 
is susceptible. An operator must select the 
method or methods best suited to address 
the threats identified to the covered segment 
(See §"192.917). 

(1) Internal inspection tool or tools ca
pable of detecting corrosion, and any other 
threats to which the covered segment is sus
ceptible. An 9perator must follow 
ASME/ ANSI B3 l. 8S (incorporated by ref
erence, see §192.7), section 6.i in selecting 
the appropriate internal inspection tools for 
the covered segment. 

(2) Pressure test conducted in accord
ance with subpart J of this part. An operator 
must use the test pressures specified in. Ta
ble 3 of section 5 of ASME/ANSI B3 l.8S, 
to justify an extended reassessment interval 
in accordance with §192.939. 

(3) Direct assessment to address threats 
of external corrosion, internal corrosion, 
and stress corrosion cracking. An operator 
must conduct the direct assessment in ac
cord~nce with the requirements listed in 

. §192.923 and with, as applicable, the re
quirements specified in§§ 192.925, 
192.927 or 192.929; · 

(4) Other technology that an operator 
demonstrates can provide an equivalent un
derstanding of the condition of the line pipe . 
An operator choosing this option must noti
fy the Office of}>ipeline Safety (OPS) 180 
days before conducting the assessment, in. 
accordance with §192.949. An operator 
must also notify a State or local pipeline 
safety authority when either a covered seg
ment is located in a State where OPS has an 
interstate agent agreement, or an intrastate 
covered segment is regulated by that State. 

(b) Prioritizing segments. An operator 
must prioritize the covered pipeline seg
ments for the baseline assessment according 
to a risk analysis that considers the potential 
threats to each covered segment. The risk 
analysis must comply with the requirements 
in §192.'917. · 
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( c) Assessment for particular threats. In 
choosing an assessment method for the 
baseline assessment of each covered seg
ment, an operator must take the actions re
quired in §192.917(e) to address particular 

. threats that it has identified. 
(d) Time period An operator must pri

oritize all the covered segments for assess
ment in accordance with § 192.917 ( c) and 
paragraph (b) of this section. An operator 
must assess at least 50% of the cov~red 
segments beginning with the highest risk 
segments, by December 17, 2007. An oper
ator must complete the baseline ·assessment 
of all covered segments by December 17, 
2012. 

( e) Prior assessment. An operator may 
use a prior integrity assessment conducted 
before December 17, 2002 as a baseline as
sessment for the covered segment, if the 
integrity assessment meets the baseline re
quirements in this subpart and subsequent 
remedial· actions to address the conditions 
listed ill §192.933 have .been carried out. In 
addition, if an operator uses this prior as-

. sessment as its baseline assessment, the op
erator must reassess the line pipe in the 
covered segment according to the require
ments of §192.937 and §192.939. 

(f) Newly identified areas. When an op
erator identifies a new high consequence 
area (see §192.905), an operator must com
plete the baseline assessment of the line 

· pipe in the newly identified high conse-
. quence area within ten (10) years from the 

date the area is identified. 
(g) Newly installed pipe. An operator 

must complete the baseline assessment of a 
newly-installed segment of pipe covered by 
this subpart within ten (10) years from the 
date the pipe is installed. An operator may 
conduct a pressure test in accordance with 
paragraph (a)(2) of this section, to satisfy 
the requirement for a baseline assessment. 

(h) Plastic transmission pipeline. If the 
threat analysis required in § 192.917 ( d) on a 
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plastic transmission pipeline indicates that a 
covered segment is susceptible to failure 
from causes other than third-paity damage, 
an operator must conduct a baseline as
sessment of the segment in accordance with 
the requirements of this se.ction and of 
§ 192.917. The operator must justify the use 
of an alternative assessment method that 
will address the identified threats to the 
covered segment. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Amdt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-
95B, 69 FR 18227, Apr. 6, 2004; Arndt. 
192-103, 71 FR 33402, June 8, 2006] 

§192.923 How is direct assessment used 
and for what threats? 

(a) General. An operator may use direct 
assessment either as a primary assessment 
methoa or as a supplement to the other as
sessment methods allowed under this sub
part. An operator may only use direct as
sessment as the primary assessment method 
to addiess the identified threats of external 
corrosion (ECDA), internal corrosion 
(ICDA), and stress corrosion cracking 
(SCCDA). 

(b) Primary method An operator using 
direct assessment as a primary assessment 
method must have a plan that complies with 
the requirements in-

( 1) Section 192.925 and ASME/ANSI 
B31.8S. (incorporated by reference, see 
§. 192.7); section 6.4, and NACE SP0502 
(incorporated by reference, see § 192.7), if 
~ddressing external corrosion (ECDA). 

(2) Section 192.927 and ASME/ANSI 
B3 l. SS (incorporated by reference, see § 
192.7), section 6.4, appendix B2, if address~ 
ing internal corrosion (IC). 

(3) Section 192.929 andASME/ANSI 
B3 l .8S (incorporated by reference, see 
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§ 192. 7), appendix A3, if addressing stress 
con-osion cracking (SCCDA). 

( c) Supplemental method. An operator 
using direct assessment as a supplemental 
assessment method for any applicable threat 
must have a plan that follows the require-

. ments for confirmatory direct assessment in 
. §192.931. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 23 07; December 22, 2003; Arndt. 192-
103, 71 FR 33402, June 8, 2006; Arndt. 
192-114, 74 FR 48593, Aug 11, 2010; 
Arndt. 192-119, 80 FR 168, January 5, 
2015] 

§192.925 What are the requirements for 
using External Corrosion Direct 
Assessment (ECDA)? 

(a) Definition. ECDA is a four-step pro
cess that combines preassessment, indirect 
inspection, direct examination, and post as
sessment to evaluate the threat of external 
corrosion to the integrity of a pipeline. 

(b) General requirements. An operator 
that uses direct assessment to assess the 
threat of external corrosion must follow the 
requirements in this section, in ASME/ANSI 
B31.8S (incorporated by reference_,_ see 
§192.7), section 6.4, and in NACE SP0502-
2008 (incorporated by reference_,_ see 
§192.7). An operator must develDp and im
plement a direct assessment plan that has 
procedures addressing pre-assessment, indi
rect inspection examination, direct examina
tion, and post-assessment. If the ECDA de
tects pipeline coating damage, the operator 
must also integrate the data from the ECDA 
with other information from the data integra-

. tion (§192.917(b)) to evaluate the covered 
segment for the threat of third party damage, 
and to address the threat as required by 
§192.917(e)(l). 
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(1) Preassessment. In addition to the re
quirements in ASME/ ANSI B3 l. 8S section 
6.4 and NACE SP0502, section 3, the plan's 
procedures for preassessment must in
clude-

(i) Provisions for applying more restric
tive criteria when conducting ECDA for the 
first time on a covered segment; and 

(ii) The basis on which an operator se
lects at least two different, but complemen
tary indirect assessment tools to assess each 
ECDA Region. If an operator utilizes an in
direct inspection method that is not dis
cussed in Appendix A of NACE SP0502, the 
operator must demonstrate the applicability, 
validation basis, equipment used, application 
procedure, and utilization of data for the in-
spection method. · 

. (2) Indirect inspection examination. In 
addition to the requirements in ASME/ ANSI 
B31.8S_,_ section 6.4 and NACE SP0502-
2008, section 4, the plan's procedures for in
direct inspection examination of the ECDA 
regions must include-

(i) Provisions for applying more restric
tive criteria when conducting ECDA for the 
first time on a covered segment; 

(ii) Criteria for identifying and docu
menting those indications that must be con
sidered for excavation and direct examina
tion. Minimum identification criteria include 
the known sensitivities of assessment tools, 
the procedures for using each tool, and the 
approach to be used for decreasing the phys
ical spacing of indirect assessment tool read
ings when the presence of a defect iS sus
pected; 

(iii) Criteria for defining the urgency of 
excavation and direct examination of each 
indication identified during the indirect ex
amination. These criteria must specify how 
an operator will define the urgency of exca
vating the indication as immediate, sched-
uled or monitored; and · 

(iv) Criteria for scheduling excavation of 
indications for each urgency level. 
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(3) Direct examination. In addition to 
the requirements in ASME/ ANSI B3 l. SS 
section 6.4 and NACE SP0502, section 5, 
the plan's procedures for direct examination 
of indications from the indirect examination 
must include--

Ci) Provisions for applying more restric
tive criteria when conducting ECDA for the 
first time on a covered segment; 

(ii) Criteria for deciding what action 
should be taken if either: 

(A) Corrosion defects are discovered 
that exceed allowable limits (Section 5.5.2.2 
of NACE RP0502), or 

(B) Root cause analysis reveals condi
tions for which ECDA is not suitable (Sec-· 
tion 5.6.2 ofNACE RP0502); 

(iii) Criteria and notification procedures 
for any changes in the ECDA Plan, includ
ing changes that affect the severity classifi
cation, the priority ·of direct examination, 
and the time frame for direct examination of 
indications; and 

(iv) Criteria that describe how and on 
what basis an operator will reclassify and 
reprioritize any of the provisions that are 
specified in section 5.9 -of NACE SP0502. 

( 4) Post assessment and continuing 
evaluation. In addition to the requirements 
in ASME/ANSI B31.8S section 6.4 and 
NACE SP0502, section 6, the plan's proce
dures for post assessment of the effective-

. ness of the ECDA process must include
(i) Measures for evaluating the long-

, term effectiveness ofECDA in addressing 
external corrosion in covered segments; and 

(ii) Criteria for evaluating whether con
ditions discovered by direct examination of 
indications in each ECDA region indicate a 
need for reassessment of the covered seg
ment at an interval less than that specified in 
§ 192.939. (See Appendix D of NACE 

. SP0502.) 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
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FR 2307, December 22, 2003; Arndt. 192-
95C, 69 FR 29903, May 26, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006; 
Arndt. 192-114, 74 FR 48593, Aug 11, 
2010; Arndt. 192-119, 80 FR 168, January 
5, 2015; Arndt. 192-120, 80FR12763, 
March 11, 2015] 

§192.927 What are the requirements for 
using Internal Corrosion Direct Assess
ment (ICDA)? 

(a) Definition. Internal Corrosion Direct 
Assessment (ICDA) is a process an operator 
uses to identify areas along the pipeline 
where fluid or other electrolyte introduced 
during normal operation or by an upset 
condition may reside, and then focuses di
rect examination on the locations in covered 
segments where internal corrosion is most 
likely to exist. The process identifies the 
potential for internal corrosion caused by 
microorganisms, or fluid with C02, 0 2, hy
drogen sulfide or other contaminants pre
sent in the gas. 

(b) General requirements. An operator 
using direct assessment as an assessment 
method to address internal corrosion in a 
covered pipeline segment must follow the 
requirements in this section and in 
ASME/ ANSI B3 l .8S (incorporated by ref
erence, see §192.7), section 6.4 and appen
dix B2. The ICDA process described in this 
section applies only for a segment of pipe 
transporting nominally dry natural gas, and 
not for a segment with electrolyte nominally 
present in the gas stream. If an operator us
es ICDA to assess a covered segment oper
ating with electrolyte present in the gas 
stream, the operator must develop a plan 
that demonstrates how it will conduct ICDA 
in the segment to effectively address inter
nal corrosion, and must provide notification 
in accordance with §192.921 (a)(4) or 
§192.937(c)(4). 

125/153 



PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

( c) The ICDA plan. An operator must 
develop and follow an ICDA plan that pro
vides for preassessment, identification of 
ICDA regions and excavation locations, de
tailed examination of pipe at excavation lo
cations, and post-assessment evaluation and 
monitoring. 

(1) Pre assessment. In the preassessment 
stage, an operator must gather and integrate 
data and information needed to evaluate the 
feasibility of ICDA for the covered seg
ment, and to support use of a model to iden
tify the locations along the pipe segment 
where electrolyte may accumulate, to iden
tify ICDA regions, and to identify areas 
within the covered segment where liquids 
may potentially be entrained. This data and 
information includes, but is not limited to-

(i) All data elements listed in appendix 
A2 of ASJ\1E/ANSI B31.8S; 

(ii) Iriformation needed to support use of 
a model that an operator must use to identi
fy areas along the pipeline where internal 
corrosion is.most likely to occur. (See para
graph (a) of this section.) This information, 
includes, but is not limited to, location of all 
gas input and withdrawal points on the line; · 
location of all low points on covered seg
ments such as sags, drips, inclines, valves, 
manifolds, dead-legs, and traps; the eleva
tion profile. of the pipeline in sufficient de
tail that angles of inclination can be calcu
lated for all pipe segments; and the diameter 
of the pipeline, and the range of expected 

· gas vc:locities ih the pipeline; 
. (iii) Operating experience data that 

would indicate historic upsets in gas condi
tions, locations where these upsets have oc
curred, and potential damage resulting from 
these upset conditions; and 

(iv) Information on covered segments 
where cleaning pigs may not have been 
used or where cleaning pigs may deposit 
electrolytes. 

(2) ICDA region identification. An op
erator's plan must identify where all ICDA 
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Regions are located in the transmission sys
tem, in which covered segments are located. 
An ICDA Region extends from the location 
where liquid may first enter the pipeline and 
encompasses the entire area along the pipe
line where internal corrosion may occur ·and 
where further evaluation is needed. An 
ICDA Region may encompass one or more 
covered segments. In the identification pro
cess, an operator must use the model in ORI 
02-0057, "Internal Corrosion Direct As
sessment of Gas Transmission Pipelines
Methodology," (incorporated by reference, 
see § 192. 7). An· operator may use another 
model if the operator demonstrates it is 
equivalent to the one shown in ORI 02-
0057. A model must consider changes in 

. pipe diameter; locations where gas enters a 
line (potential to introduce liquid) and loca
tions down stream of gas draw-offs (where 
gas velocity is reduced) to define the critical 
pipe angle of inclination above which water 
film cannot be transported by the gas. 

(3) Identification of locations for exca
vation and direct examination. An opera
tor's plan must identify the locations where 

· internal corrosion is most likely in each 
ICDA region. In the location identi:tication 
process, an operator must identify a mini
mum of two locations for excavation within 
each ICDA Region within a covered seg
ment and must perform a d_irect examination 
for internal corrosion at each location, using 
ultrasonic thickness measurements, radiog
raphy, or other generally accepted meas
urement technique. One locati_on must be 
the low point (e.g., sags, drips, valves, man
ifolds, dead-legs, traps) within the covered 

. segment nearest to the beginning of the 
ICDA Region. The second location.must be 
further downstream, within a covered seg
ment, near the end of the ICDA Region. If· 
corrosion exists at either location, the op
erator must-
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(i) Evaluate ·_the severity of the defect 
(remaining strength) and remediate the de
fect in accordance with §192.933; 

(ii) As part of the operator's current in
tegrity assessment either perform additional 
excavations in each. covered segment within 
the ICDA region, or use an alternative as
sessment method allowed by this subpart to 
assess the line pipe in each covered segment 
within the ICDA region for internal corro-
sion; and . 

(iii) Evaluate the potential for internal 
corrosion in all pipeline segments (both 
covered and non-covered) in the operator's 
pipeline system with similar characteristics 
to the ICDA region containing the covered 
segment in which the _corrosion was found, 
and as appropriate, remediate the conditions 
the operator finds in accordance with 
§192.933. 

(4) Post-assessment evaluation and 
monitoring. An operator's plan must pro
vide for evaluating the effectiveness of the 
ICDA process and continued monitoring of 
covered segments where internal corrosion 
has been identified. The evaluation and 
msmitoring process includes-

(i) Evaluating the effectiveness ofICDA 
as an assessment method for addressing in
ternal corrosion and determining whether a 
covered segment should be reassessed at 
more frequent intervals than those specified 
in §192.939. An operator must carry out 
this evaluation within a year of conducting 
an ICDA; and · 

(ii) Continually monitoring each cov
ered segment where internal corrosion has 
been identified using techniques such as 
coupons, UT sensors or electronic probes, 
periodically drawing off liquids at low 
points and chemically analyzing the liquids 
for the presence of corrosion products. An 
operator must base the frequency of the 
monitoring and liquid analysis on results 
from all integrity assessments that have . 
been conducted in accordance with the re-
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quirements of this subpart, and risk factors · 
specific to the covered segment. If art opera
tor finds any evidence of corrosion products 
in the covered segment, the operator must 
take prompt action in accordance with one 
of the.two following required actions and 
remediate the conditions the operator finds 
in accordance with §192.933. 

(A) Conduct excavations of covered 
segments at locations downstream from 
where the electrolyte might have entered the 
pipe; or 

(B) Assess the covered segment using 
another integrity assessment method al-
lowed by this subpart. · 

(5) Other requirements. The ICDA plan 
must also include--

(i) Criteria an operator will apply in 
.making key decisions (e.g., ICDA feasibil
ity, definition ofICDA Regions, conditions 
requiring excavation) in implementing each 
stage of the ICDA process; 

(ii) Provisions for applying more restric
tive criteria when conducting ICDA for the 
first time on a covered segment and that be
come less stringent as the operator gains 
experience; and 

(iii) Provisions that analysis be. carried 
out on the entire pipeline in which covered 
segments are present, except that applica
tion of the remediation criteria of §192.933 
may be limited to covered segments. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-
95B, 69 FR 18227, April 6, 2004; Arndt. 
192-103, 71 FR33402, June 8, 2006) 

§192.929 Wh.at are the requirements for 
using Direct Assessment for Stress Cor
rosion Cracking (SCCDA)? 

(a) Definition. Stress Corrosion Crack
ing Direct Assessment (SCCDA) is a pro-
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cess to assess a covered pipe segment for 
the presence of sec primarily by systemat
ically gathering and analyzing excavation· 
data for pipe having similar operational 
characteristics and residing in a similar 
physical environment. 

(b) General requirements. An operator 
using direct assessment as an integrity as-

. sessment method to address stress corrosion 
cracking in a covered pipeline segment 
must have a plan that provides, at mini
mlirn, for-

(1) Data gathering and integration. An 
operator's plan must provide for a systemat
ic process to collect and evaluate data for all 

· · covered segments to identify whether the 
.conditions for sec are present and to prior
itize the covered segments for assessment. 
This process mu1?t include gathering and 
evaluating data related to sec at all sites an 
operator excavates during the conduct of its 
pipeline operations where the criteria in 
ASME/ANSIB31.8S (incorporated by ref
erence, see §192.7), appendix A3.3 indicate 
the potential for SCC. This data includes at 
minimum, the data specified in 
ASME/ANSI B31.8S, appen.dix A3. 

(2) Assessment method. The plan must 
provide' that if conditions for sec are iden
tified in a covered segment, an operator 
must assess the covered segment using an 
integrity assessment method specified in 
ASME/ANSI B31.8S, ·appendix A3, and 
remediate the threat in accordance with 
ASME/ ANSI B3 l .8S, appendix A3, section 
A3.4. . 

[Arndt. 192-95, 68 FR 69777, D_ecember 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-
95B, 69 FR 18227, April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006] 
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§192.931 How may Confirmatory Direct 
Assessment (CDA) be used? 

An operator using the confirmatory di
rect assessment (CDA) method as allowed 
in § 192.937 must have a plan that meets the 
requirements of this section and of§§ 
192.925.(ECDA) and §192.927 (ICDA). 

(a) Threats. An operator may only use 
CDA on a covered segment to identify 

. damage resulting from external corrosion or 
internal corrosion. 
. (b) External corrosion plan. An opera

tor's CDA plan for identifying external cor
rosion must comply with §192.925 with the · 
following exceptions. 

(1) The procedures for indirect exami
nation may allow use of only one indirect 
examination tool suitable for the applica
tion. 

(2) The procedures for direct examina
tion and remediation must provide that

(i) All immediate action .indications 
must be excavated for each ECDA region; 
and 

(ii) At least one high risk indication that 
meets the criteria of scheduled action must 
be excavated in each ECDA region. 

(c) Internal corrosion plan. An opera
tor's CDA plan for identifying internal cor
rosion must comply with §192.927 except 
that the plan's procedures for identifying 
locations for excavation may require exca
vation of only one high risk location in each 
ICDA region. 

( d) Defects requiring near-term remedi
ation. If an assessment carried out under 
paragraph (b) or (c) of this section reveals 
any defect requiring remediation prior to the 
next scheduled assessment, the operator 
must schedule the next assessment in ac
cordance with NACE RP 0502 (incorpo
rated by reference see §192.7), section 6.2 
and 6.3. If the defect requires immedia,te 
remediation, then the operator must reduce 
pressure consistent with § 192.93 3 until the . 
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operator has completed reassessment using 
one of the assessment techniques allowed in 
§192.937. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 23 07, December 22, 2003; Arndt. 192-
103, 71FR33402, June 8, 2006; Arndt .. 
192-114, 74 FR 48593, Aug 11, 2010; 
Arndt. 192-119, 80 FR 168, January 5, 
2015] 

§192.933 What actions must be taken.to 
address integrity issues? 

(a) General requirements. An operator 
must take prompt action to address all 
anomalous conditions. the operator discovers 
through the integrity assessment. In address
ing all conditions, an operator must evaluate 
all anomalous conditions and remediate 
those that could reduce a pipeline's integrity. 
An operator must be able to demonstrate 
that the remediation of the condition will 
ensure the condition is unlikely to pose a 
threat to the integrity of the pipeline until the 
next reassessment of the covered ·segment. 

(1) Temporary pressurenduction. If an 
operator is unable to respond within the time 
limits for certain conditions specified in this 
section, the operator must temporarily re
duce the operating pressure of the pipeline 
or take other action that ensures the safety of 
the covered segment. An operator must de
termine any temporary reduction in operat
ing pressure required by this section using 
ASME/ ANSI B3 l G (incorporated by refer
ence, see §192.7) Pipeline Research Coun
cil, International, PR-3-805 (R=S1RENG) 
(incorporated by reference, see·§· 192. 7); or 
by reducing the operating pressure to a level 
not exceeding 80 percent ofthdevel at the 
time the condition was discovered. An oper
ator must notify PHMSA in accordance with 
§ 192.949 if it cannot meet the schedule for 
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evaluation and remediation required under 
paragraph ( c) of this section and cannot pro
.vi de safety through a temporary reduction in 
operating pressure or through another action. 
An operator must also notify a State pipeline 
safety authority when either a covered seg
ment is located in a State where PHMSA has 
an interstate agent agreement or an intrastate 
covered segment is regulated by that State. 

(2) Long-term pressure reduction. When 
a pressure reduction exceeds 365 days, the 
operator must notify PHMSA under 
§192.949 and explain the reasons for the 
remediation delay. This notice must include 
a technical justification that the continued 
pressure reduction will not jeopardize the 
integrity of the pipeline. The operator also 
must notify a State pipeline safety authority 
when either a covered segment is located in 
a State where PHMSA has an interstate 
agent agreement, or an intrastate covered 
segment is regulated by that State. 

(b) Discovery of condition. Discovery of 
a condition occurs when an operator has 
adequate information about a condition to 
determine that the condition presents a po
tential threat to the integrity of the pipeline. 
A condition that presents a potential threat 
includes, but is not limited to, those condi
tions that require remediation or monitoring 

·listed under paragraphs ( d)(l) through 
( d)(3) of this section. An operator must 
promptly, but no later than 180 days after 
conducting an ii}tegrity assessment, obtain 
sufficient information about a condition to 
make that determination, unless the operator 
demonstrates that the 180-day period is im
practicable. 

{ c) Schedule for evaluation and remedi
ation. An operator must complete remedia
tion of a condition according to a schedule 
prioritizing the condititms for evaluation 
and remediation. Unless a special require
ment for reniediating certain conditions ap
plies, as provided in paragraph ( d) of this 
section, an operator must follow the sched-
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ule in ASME/ ANSI B3 l. 8S (incorporated 
by reference, see §192.7), section 7, Figure 
4. If an operator cannot meet the schedule 
for any condition, the operator must explain 
the reasons why it cannot meet the schedule 
and how the changed schedule will not 
jeopardize public safety. 

( d) Special requirements for scheduling 
remediation.-(l) Immediate repair condi
tions. An operator's evaluation and remedia
tion schedule must follow ASME/ANSI 
B3 l. SS, section 7 in providing for immedi
ate repair conditions. To maintain safety, an 
operator must temporarily reduce operating 
pressure in accordance with paragraph (a) 
of this section or shut down the pipeline · 
until the operator completes the repair of 
these conditions. An operator must treat the 
following conditions as immediate repair 
conditions: 

(i) A calculation of the remaining 
strength of the pipe shows a predicted fail-. . 
ure pressure less than or equal to 1.1 times 
the maximum allowable operating pressure 
at the location of the anomaly. Suitable re
maining strength calculation methods in
clude ASME/ANSI B3 l G (incorporated by 
reference, see§ 192.7), PRCI PR-3-8-5 (R
STRENG) (incorporated by reference, see 
§ 192.7), or an alternative equivalent meth
od of remaining strength calculation. 

(ii) A dent that has any indication of 
metal loss, cracking or a stress riser. 

(iii) An indication or anomaly that in the 
judgment of the person designated by the 
operator to evaluate the assessment results 
requires immediate action. 

(2) One-year conditions. Except for 
conditions listed in paragraph ( d)(l) and 
(d)(3) of this section, an operator must re
mediate any of the following within one 
year of discovery of the condition: 

· (i) A smooth dent loc_ated between the 8 
o'clock and 4 o'clock positions (upper% of 
the pipe) with a depth greater than 6% of 
the pipeline diameter (greater than 0.50 

Revision 03/15.- Currentthru 192-120 

inches in depth for a pipeline diameter less 
than Nominal Pipe Size (NPS) 12). 

(ii) A dent with a depth greater than 2% 
of the pipeline's diameter (p.250 inches in 
depth.for a pipeline diameter less than NPS 
12) that affects pipe curvature at a girth 
weld or at a longitudinal seam weld. 

(3) Monitored conditions. An operator 
does not have to schedule the following 
conditions for remediation, but must record 
and monitor the conditions during subse
quent risk assessments and integrity as
sessments for any change that may require 
remediation: 

· (i) A dent with a depth greater than 6% 
of the pipeline diameter (greater than 0.50 
inches in depth for a pipeline diameter less 
than NPS 12) located between the 4 o'clock 
position and the 8 o'clock position (bottom 
~of the pipe): · 

(ii) A dent located between the 8 o'clock 
and 4 o'clock positions (upper % of the 
pipe) with a depth greater than 6% of the 
pipeline diameter (greater than 0.50 inches 
in depth for a pipeline diameter less than 
Nominal Pipe Size (NPS) 12), and.engi
neering analyses of the dent demonstrate 
critical strain levels are not exceeded. 

(iii) A dent with a depth greater than 2% 
of the pipeline's diameter (0.250 inches in 
depth for a pipeline diameter less than NPS 
12) that affects pipe curvature at a girth 
weld or a longitudinal seam weld, and engi
neering analyses of the dent and girth or 
seam weld demonstrate critical strain levels 
are not exceeded. These analyses must con
sider ~eld properties. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-
95B, 69 FR 18227, April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006; Arndt. 
192.:104, 72 FR 39012, July 17, 2007; 
Arndt. 192-119, 80 FR 168, January 5, 
2015] 
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§192.935 What additional preventive 
and mitigative measures must an opera
tor take? 

(a) General requirements. An operator 
must take additional measures beyond those 
already required by Part 192 to prevent a 
pipeline failure and to mitigate·the conse
quences of a pipeline failure in a high con
sequence area. An operator must base the 
additional measures on the threats the oper
ator has identified to each pipeline segment. 
(See §192.917) An operator musf conduct, 
in accordance with one of the risk assess
ment approaches in ASME/ ANSI B3 l. 8S 
(incorporated by reference, see §192.7), 
section 5, a risk analysis of its pipeline to 
identify additional measures to protect the 
high consequence area a,nd enhance public 
safety. Such additional measures include, 
but are not limited to, installing Automatic 
Shut-off Valves or Remote Control Valves, 
installing computerized monitoring and leak 
detection systems, replacing pipe segments 
with pipe of heavier wall thickness, provid
ing additional training to personnel on re
sponse procedures, conducting drills with 
local emergency responders and implement
ing additional inspection and m,aintenance 

. programs. 
(b) Third party damage and outside 

force damage-(l) Third party damage. An 
operator must enhance its damage preven
tion program, as required under §192.614 of 
this part, with respect to a covered segment 
to prevent and minimize the consequences 
of a release due to third party damage. En-

. hanced measures to an existing damage 
prevention ·program include, at a mini
mum-

(i) Using qualified personnel (see 
§192.915) for work an operator is conduct
ing that could adversely affect the integrity 
of a covered segment, such as marking, lo
cating, and direct supervision of known ex
cavation work. 
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(ii) Collecting in a central database in
formation that is location specific on exca
vation damage that occurs in covered and 
non covered segments in the transmission 
system and the root cause analysis to sup
port identification of targeted additional 
preventative and mitigative measures in the 
high consequence areas. This information 
must include recognized damage that is not 
required to be reported as an incident under 
part 191. 

(iii) Participating in one-call systems in 
locations where covered segments are pre-

. sent. 
(iv) Monitoring of excavations conduct

ed on covered pipeline segments by pipeline 
personnel. If an operator finds physical evi
dence of encroachment involving excava
tion that the operator did not monitor near a 
covered segment, an operator must either 
excavate the area near the encroachment or 
conduct an above ground surve,y using 
methods defined in NACE SP0502 (incor., 
porated by reference, see §192.7). An oper
ator must excavate, and remediate, in ac
cordance with ANSI/ ASME B3 l .8S and 
§192.933 any indication of coating holidays 
or discontinuity warranting direct examina
tion. 

(2) Outside force damage. If an operator 
determines that outside force (e.g., earth 
movement, floods, unstable suspension 
bridge) is a threat to. the integrity of a cov
ered segment, the operator must take 
measures to minimize the consequences to 
the covered segment from outside force 
damage. These measureE; inelude, but are 
not limited to, increasing the frequency of 
aerial, foot or other methods of patrols, add
ing external protection, reducing external 
stress, and relocating the line. 

( c) Automatic shut-off valves (ASV) or 
Remote control valves (RCV). If an operator 
determines, based on· a risk analysis, that an 
ASV or RCV would be an efficient means 
of adding protection to a high consequence 
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area in the event of a gas release, an opera
tor must install the ASV or RCV. In making 
that determination, an operator must, at 
least, consider the following factors
swiftness of leak detection and pipe shut
down capabilities, the type of gas being 
transported, operating pressure, the rate of 
potential release, pipeline profile, the poten
tial for ignition, and location of nearest re
sponse personnel. 

( d) Pipelines operating below· 3 0% 
SMYS. An operator of a transmission pipe
line operating below 30% SMYS located in 
a high consequence area must follow the 
requirements in paragraphs ( d)(l) and ( d)(2) 
of this section. An operator of a transmis
sion pipeline operating below 30% SMYS 
located in a Class 3 or Class 4 area but not 
in a high consequence area must follow the 
requirements in paragraphs ( d)(l ), ( d)(2) 
and (d)(3) of this section. 

(1) Apply the requirements in para-
. graphs (b )(1 )(i) and (b )(1 )(iii) of this sec
tion to the pipeline; and 

(2) Either monitor excavations near the 
pipeline; or conduct patrols as required by 
§ 192. 705 of the pipeline at bi-monthly in
tervals. If an operator finds any indication 
of unreported construction activity, the op
erator must conduct a follow up investiga
tion to determine if mechanical damage has 
occurred. 

(3) Perform semi-annual leak surveys 
(quarterly for unprotected pipelines or ca
thodically protected pipe where electrical 
surveys are impractical). 

( e) Plastic' transmission pipeline. An 
9perator.of a plastic transmission pipeline 
must apply the requirements in paragraphs 
(b)(l)(i), (b)(l)(iii) and (b)(l)(iv) ofthis 
sectiol). to the covered segments of the pipe
line. 

[Aindt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-. 
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95B, 69 FR 18227, April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006; Arndt. 
192-114, 74 FR 48593, Aug 11, 2010; 
Arndt. 192-119, 80 FR 168, January 5, 
20151 

§192.937 What is a continual process of 
evaluation and assessment to maintain a 

· pipeline's integrity? 

(a) General. After completing the base
line integrity assessment of a covered seg~ 
ment, an .operator must continue to assess 
the line pipe of that segment at the intervals 
specified in§ 192.939 and periodically eval
uate the integrity of each covered pipeline 
segment as provided in paragraph (b) of this 
section. An operator must reassess a cov
ered segment on which a prior assessment is 
credited as a baseline under §192.921(e) by 
no 18.ter than December 17, 2009. An opera
tor must reassess a covered segment on 
which a baseline assessment is conducted 
during the baseline period specified in 
§192.92l(d) by no later than seven years 
after the baseline assessment of that covered 
segment unless the evaluation under para
graph (b) of this section indicates earlier 
reassessment. 

(b) Evaluation. An operator must con
duct a periodic evaluation as frequently as 
needed to assure the integrity of ea,ch cov
ered segment. The periodic evaluation must 
be based on a data integration and risk as
sessment of the entire pipeline as specified 
in § 192.917. For plastic transmission pipe
lines, the periodic evaluation is based on the 
threat analysis specified in 192.917(d). For 
all other transmission pipelines, the evalua
tion must consider the past and present in
tegrity assessment results, data integration 
and risk assessment information (§192.917), 
and decisions about remediation (§192.933) 
and additional preventive and mitigative 
actions (§192.935). An operator must use 
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the results from this evaluation to identify 
the threats specific to each covered segment 
and the risk represented by these threats. 

( c) Assessment methods. In conducting 
the integrity reassessment, an operator must 
assess the integrity of the line pipe in the 
covered segment by any of the following 
methods as appropriate for the threats to 
which the covered segment is susceptible 
(see § 192.917), or qy confirmatory direct 
assessment under the conditions specified in 
§192.931. 

(1) Internal inspection tool or tools ca
pable of detecting corrosion, and any other 
threats to which the covered segment is sus
ceptible. An operator must follow 
ASME/ANSI B31.8S (incorporated by ref
erence, see §192.7), section 6.2 in selecting 
the appropriate internal inspection tools for 
the covered segment: 

(2) Pressure test conducted in accord
ance with subpart J of this part. An operator 
must use the test pressures specified in Ta
ble 3 of section 5 of ASME/ ANSI B3 l. 8S, 
to justify an extended reassessment interval 
in accordance with §192.939. 

(3) Direct assessment to address threats 
of external corrosion, internal corrosion, or 
stres_s corrosion cracking. An operator must 
conduct the direct assessment in accordance 
with the requirements listed in § 192.923 
and with as applicable, the requirements 
specified in§§ 192.925, 192.927 or 
192.929; '. 

(4) .Other technology that an operator 
demonstrates can provide an equivalent un
derstanding of the condition of the line pipe. 
An operator choosing this option must noti
fy the Office of Pipeline Safety (OPS) 180 
days before conducting the assessment, in 
accordance with §192.949. An operator 
must also notify a State or local pipeline 
safety authority when either a covered seg
ment is located in a State where OPS has an 
interstate agent agreement, or an intrastate 
covered segment is regulated by that State. 
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(5) Confirmatory direct assessment 
when used on a covered segment that is 
scheduled for reassessment at a period 
longer than seven years. An operator using 
this reassessment method must comply with 
§192.931. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 2307, December 22, 2003; Arndt. 192-
95B, 69 FR 18227, April 6, 2004; Arndt. 
192-103, 71FR33402, June 8, 2006] 

§192.939 What are the required reas
sessment intervals? 

An operator must comply with the fol
lowing requirements in establishing the re
assessment interval for the operator's cov
ered pipeline segments. 

(a) Pipelines operating at or above 30% 
SMYS. An operator must establish areas
sessment interval for each covered segment 
operating at or above 30% SMYS in ac
cordance with the requirements of this sec
tion. The maximum reassessment interval 
by an allowable reassessment method is 
seven years. If an operator establishes a re
assessment i:t:1terval that is greater than sev
en years, the operator must, within the sev- . 
en-year period, conduct a confirmatory di
rect assessment on the covered segment, 
and then conduct the follow-up reassess
ment at the interval the operator has estab
lished. A reassessment carried out using 
confirmatory direct assessment must be 
done in accordance with §192.931. The ta- . 
ble that follows this section sets forth the 
maximum allowed reassessment intervals. 

(1) Pressure test or internal inspection 
or other equivalent technology. An operator 
that uses pressure testing or internal inspec
tion as an assessment method must establish 
the reassessment interval for a covered 
pipeline s_egment by-
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(i) Basing the interval on the identified 
threats for the covered segment (see 
§ 192.917) and on the analysis of the results 
from the last integrity assessment and from 
the data integration and risk assessment re
quired by §192.917; or 

(ii) Using the intervals specified for dif
ferent stress levels of pipeline. (operating at 
or above 30% SMYS) listed in 
ASME/ ANS I B31. 8S (incorporated by ref
erence, see § 192.7), section 5, Table 3. 

(2) External Corrosion Dir_ect Assess- · 
men(. An operator that uses ECDA that 

. meets the requirements of this subpart must 
-determine the reassessment interval accord
ing to the requirements in paragraphs 6.2 
and 6.3 of NACE SP0502 (incorporated by 
reference, see §192.7). 

(3) Internal Corrosion or SCCDirect . 
Assessment. An operator that uses ICDA or 
SCCI?A in accordance with the require
ments of this subpart must determine the 
reassessment interval according to the fol
lowing metho.d. However, the reassessment 
interval cannot exceed those specified for 
direct assessment in ASME/ANSI B3 l .8S, 
section 5, Table 3. 

(i) Determine the largest defect most 
likelyto remain in-the covered segment and 
the corrosion rate appropriate for the pipe, 
soil and protection conditions; 

(ii) Use the largest remaining.defect as 
the size of the largest defect discovered in 
the SCC or ICDA segment; and 

(iii) Estimate the reassessment interval 
as haJf the time required for the largest de
fect to grow to a critical size. 

(b) Pipelines Operating Below 30% 
SMYS. An operator must establish areas
sessment interval for each covered segment · 
operating below 3 0% SMYS in accordance 
with the requirements ofthis section. The 
maximum reassessment interval by an al
lowable reassessment method is seven 
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years. An operator must establish reassess
ment by at least one of the following-

(1) Reassessment by pressure test, inter-
. nal inspection or other equivalent technolo
gy following the requirements in paragraph 
(a)(l) of this section except that the stress 
level referenced in paragraph (a)(l)(ii) of 
this section would be adjusted to reflect the 
lower operating stress level. If an estab
lished interval is more than seven years, the 
operator must conduct by the seventh year 
of the interval either a confirmatory direct 
assessment in accordance with § 192.931, or 
a low stress reassessment in accordance 
with §192.941. 

(2) Reassessment by ECDA following 
the requirements in paragraph (a)(2) of this 
section. 

(3) Reassessment by ICDA or SCCDA 
following the. requirements in paragraph 
(a)(3) of this section. 

( 4) Reassessment by confirmatory direct 
assessment at 7-year intervals in accordance 
with § 192.931, with reassessment by one of 
the methods listed in paragraphs (b )(1) 
through (b)(3) of this section by year 20 of 
the interval. 

(5) Reassessment by the low stress as
sessment method at 7-year intervals in ac-

. cordance with §192.941 with reassessment 
by one of the methods listed in paragraphs . 
(b)(l) through (b)(3) of this section qy year 
20 of the interval. 

( 6} The following table sets forth the 
maximum reassessment intervals. Also refer 
to Appendix E.II for guidance on Assess
ment Methods and Assessment Schedule for 
Transmission Pipelines Operating Below 
30% SMYS.·In case of conflict between the 
rule and the guidance in the Appendix, the 
requirements of the rule c.ontrol. An opera- . 
tor must comply with th(;f foll9wing re
quirements in establishing a reassessment 
interval for a covered segment: 
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Maximum Reassessment Interval 

· Pipeline operating at 
Assessment Pipeline operating at or above 30% SMYS, Pipeline operating 

Method or above 50% SMYS up to 50% SMYS below 30% SMY$ 
Internal Inspection 10 years(*) 15 years(*) 20 years(**) 

Tool, Pressure 
Tesf or Direct 
Assessment 

Confirmatory 7 years 7 years 7 years 
Pi re ct 

Assessment 
Low Stress Not applicable Not applicable 7 years + ongoing 

Reassessment actions specified in 
§192.941. 

(*)A Confirmatory direct assessment as described in§ 192.931 must be conducted by 
year 7 in a 10-year interval and years 7 and 14 of a 15-year interval. 
(**) A low stress reassessment or Confirmatory direct assessment must be conducted 
by years 7 and 14 of the interval. 

[Arndt. 192-95, 68 FR 69777, December 15, 2003 as amended by Arndt. 192 95A, 69 FR 2307, 
December 22, 2003; Arndt. 192-95B, 69 FR 18227, April 6, 2004; Arndt. 192-103, 71FR33402, 
June 8, 2006; Arndt. 192-114, 74 FR 48593, Aug 11, 2010; Arndt. 192-119, 80 FR 168, Janu~ry 
5, 2015] 

§192.941 What is a low stress reassess-' 
menn 

(a) General. An operator of a transm}s
sion line that operates below 30% SMYS 
may use the following method to reassess a 
covered segment in accordance with 
§192.939. This mythod of reassessment ad
dresses the threats of external and internal 
corrosion. The operator must have conduct
ed a baseline assessment of the covered 
segment in accordance with the require
ments of§§ 192.919 and 192.921. 

(b) External corrosion. An operator must 
take one of the following actions to address 
external corrosion on the low stress covered 
segment. 

(1) Cathodically protected pipe. To ad-. 
dress the threat of external corrosion on ca
thodically protected pipe in a covered seg-
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ment, an operator must perform an electrical 
survey (i.e. indirect examination tool/method) 
at least every 7 years on the covered segment. 
An operator must use the results of each sur
vey as part of an overall evaluation of the ca
thodic protection and corrosion threat for the 

·covered segment. This evaluation must con
sider, at minimum, the leak repair and inspec
tion records, corrosion monitoring records, 
exposed pipe inspection records, and the pipe
line environment. 

(2) Unprotected pipe or cathodically pro
tected pipe where electrical surveys are il'n
practical. If an electrical survey is impractical 
on the covered segment an operator must-

(i) Conduct leakage surveys as required by 
§192.706 at 4-month intervals; and 

(ii) Every 18 months, identify and remedi
ate areas of active corrosion by evaluating 

·leak repair and inspection records, corrosion 
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monitoring records, exposed pipe inspection 
records, and the pipeline environment. 

( c) Internal corrosion. To address the 
threat of internal corrosion on a covered 
segment, an operator must-

(1) Conduct a gas analysis for corrosive 
· agents at least once each calendar year; 

(2) Conduct periodic testing of fluids 
removed from the segment. At least once 
each calendar year test the fluids removed 
from each storage field that may affect a 
covered segment; and 

(3) At least every seven (7) years, inte
grate data from the analysis and testing re
quired by paragraphs ( c )(1 )-( c )(2) with ap
plicable internal corrosion leak records, in
cident reports, safety-related condition re
ports, repair records, patrol records, exposed 
pipe reports, and test records, and define and 
implement appropriate remediation actions. 

[Arndt. 192-95, 68 FR 69777, December 15, 
2003 as amended by Arndt. 192 95A, 69 FR 
2307, December 22, 2003; Arndt. 192-95B, 
69 FR 18227, April 6, 2004] 

§192.943 When can an operator deviate 
·from these reassessment intervals? 

(a) Waiver.from reassessment interval in 
limited situations. In the following limited 
instances, OPS may allow a waiver from a 
reassessment interval required by §192.939 
if o;ps finds a waiver would not be incon
sistent with pipeline safety. 

(1) Lack of internal inspection tools. An 
operator who uses internal inspection as an 
assessment method may be able to justify a 
longer rea.Ssessment period for a covered 
segment if internal inspection tools are not 
available to assess the line pipe. To justify 
this, the operator must demonstrate that it 
cannot obtain the internal inspection tools 
within the required reassessment period and 
that the actions the operator is taking in the 
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interim ensure the integrity of the covered 
segment. 

(2) Maintain product supply. An operator 
may be able to justify a longer reassessm~nt 
period for a covered segment if the operator 
demonstrates that it cannot maintain local 

. product supply if it conducts the reassessment 
within the required interval. 

(b) How to apply. If one of the conditions 
specified in paragraph (a) (1) or (a) (2) of this 
section applies, an operator may seek a waiver 
of the required reassessment interval. An op
erator must apply for a waiver in accordance 
with 49 u.s.c. 601l8(c), at least 180 days be
fore the end of the required reassessment in
terval, unless local product supply issues make 

· the period impractical. If local product supply 
issues make the period impractical, an opera
tor must apply for the waiver as soon as the 
need for the waiver becomes known. 

[Arndt. 192-95, 68 FR 69777, December 15, 
2003 as amended by Arndt. 192 95A, 69 FR 

. 2307, December 22, 2003; Arndt. 192-95B, 69 
FR 18227, April 6, 2004] 

§192.945 What methods must an operator 
use to measure program effectiveness? 

(a) General. An operator must include in 
its integrity management program methods to 
measure whether the program is effective in 
assessing and evaluating the integrity of each 
covered pipeline segment and in protecting the 
.high consequence areas. These measures must· 
include the four overall performance measures 
specified in ASME/ANSI B31.8S (incorpo.:. 
rated by reference, see § 192. 7 of this part), 
section 9.4, and the specific measures for each 
identified threat specified in ASME/ANSI 
B3 l. 8S, Appendix A. An operator must sub
mit the four overall performance measures as 
part of the annual report required by § 191.17 
of this subchapter. 
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(b) External Corrosion Direct assess
ment. In addition to the general requirem~nts 
for performance measures in paragraph (a) · 
of this section, an operator using direct as-

. sessment to assess the external corrosion 
threat must define and monitor measures to 
determine the effectiveness of the ECDA . 
process. These measures must meet the re
quirements of §192.925. 

[Aindt. 192-95, 68 FR 69777, December 15, 
2003 as amended by Ariidt. 192 95A, 69 FR 
2307, December 22, 2003; Am.dt. 192-95B, . 
69 FR 18227, April 6, 2004; Arndt. 192-103, 
71 FR 33402, June 8, 2006; Arndt. 192-115, 
75 FR 72878, Nov 26, 2010] 

§192.947 What records must an operator 
keep? 

An operator must maintain, for the use- · 
ful life of the pipeline, records that demon~ 
strate compliance with the requirements of 
this subpart. At minimum, an operator must 
maintain the following records for review 
during an inspection. 

(a) A written integrity management pro
gram in accordance with §192.907; 

(b) Documents supporting the threat 
identification and risk assessment in accord
ance with § 192.917; 

(c) A written baseline assessment plan in 
accordance with §192.919; 

( d) Documents to support any decision, 
analysis and process developed and used to 
implement and evaluate each element of the 
baseline assessment plan and integrity man
agement program. Documents include those 
developed and used in support of any identi-

. fication, calculation, amendment, modifica
tion~ justification, deviation and determina- . 
tion made, and any action taken to imple
ment and evaluate any of the program ele
ments; 
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( e) Documents that demonstrate personnel 
have the required training~ including a descrip
tion of the training program, in accordance 
with §192.915; 

. (f) Schedule required by §192.933 that 
prioritizes the conditions found during an as
sessment for evaluation and remediation, in
cluding technical justifications for the sched-
ule. · 

(g) Documents to carry out the require
ments in§§ 192.923 through 192.929 for a 
direct assessment plan; 

(h) Documents to carry out the require
ments in § 192.931 for confirmatory direct as
sessment; 

(i) Verification that an operator has pro
vided any documentation or notification re
quired by this subpart to be provided to OPS, 
and when applicable, a State authority with · 
which OPS has an interstate agent agreement, 
and a State or local pipeline safety authority 
that regulates a covered 'pipeline segment 
within that State. 

[Arndt. 192-95, 68 FR 69777, December 15, 
2003 as amended by Arndt. 192 95A, 69 FR 
2307, December.22, 2003; Arndt. 192-95B, 

· 69 FR 18227, April 6, 2004] 

§192.949 How does an operator notify 
PHMSA? 

Ano erator must provide file any notifica
tion rep01t required by this subpart by- elec
tronically to the Pipeline and Hazardous Mate
rials Safety Administration in accordance with 
§191.7 of this sub-chapter. 

(a) Sending the notification by electronic 
mail to InfOrmationResourcesManager@ 
dot.gov; or 

(b) Sending the notification by mail to 
ATTN: Information Resources Manager, 
DOT/PHMSA/OPS, East Building, 2nct Floor, 
E22-321, 1200 New Jersey Ave. SE., Wash
ington, DC 20590. 
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[Arndt. 192-95, 68 FR 69777, December 15, 
2003 as amended by Arndt. 192 95A, 69 FR 
2307, December 22, 2003; Amdt..192-100, 
70 FR 11135, Mar. 8, 2005; Arndt. 192-
103c, 72 FR 4655, Feb. 1, 2007; Arndt. 192-
[106], 73 FR 16562, Mar. 28, 2008; Arndt. 
192-[109], 74 FR 2889, January 16, 2009; 
Arndt. 192-115, 75 FR 72878, Nov 26, 
2010; Amdt. 192-120, 80FR12762, March 
11, 2015] 

§192.951 Where does an operator file a 
report? 

An operator must file any report required 
by this subpart electronically to the Pipeline 
and Hazardous Materials Safety Administra
tion in accordance with § 191. 7 of this sub
chapter. 

[Arndt. 192-95, 68 FR 69777, December 
15, 2003 as amended by Arndt. 192 95A, 69 
FR 23 07, December 22, 2003; Arndt. 192-
100, 70FR11135, Mar. 8, 2005; Arndt. 
192-103c, 72 FR 4655, Feb. 1, 2007; Arndt. 
192-[106], 73 FR 16562, Mar. 28, 2008; 
Arndt. 192-[109], 74 FR2889, January 16, 
2009; Arndt. 192-115, 75 FR 72878, Nov 
26, 2010] 
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Editorial Note: All of Subpart Pis new and 
therefore not underlined 

Subpart P-Gas Distribution Pipeline In
tegrity Management (IM) 

§192.1001 What definitions apply to this 
subpart? 

The following definitions apply to this 
subpart: 

Excavation Damage means any impact 
that results in the need to repair or replace 
an underground facility due to a weakening, 
or the partial or complete destruction, of the 
facility, including, but not limited to, the 
protective coating, lateral support, cathodic 
protection or the housing for the line device 
or facility. 

Hazardous Leak means a leak that repre
sents an existing or probable hazard to per
sons or property and requires immediate re
pair or continuous action until the conditions 
are no longer hazardous. 

Integrity Management Plan or IM Plan 
means a written explanation of the mecha
nisms or procedures the operator will use to 
implement its integrity management pro
gram and to ensure compliance with this 
subpart. 

Integrity Management Program or IM 
Program means an overall approach by an 
operator to ensure the integrity of its gas dis
tribution system. 

Mechanical fitting means a mechanical 
device used to connect sections of pipe. The 
term "Mechanical fitting" applies only to: 

(1) Stab Type fittings; 
(2) Nut Follower Type fittings; 
(3) Bolted Type fittings; or 
( 4) Other Compression Type fittings. 

Small LPG Operator means an operator 
of a liquefied petroleum gas (LPG) distribu-
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ti on pipeline that serves fewer than 100 cus
tomers from a single source. 

[Arndt. 192-113, 74 FR 63905, Dec. 4, 2009, 
Arndt. 192-116, 76 FR 5494, February 1, 
2011] 

§192.1003 What do the regulations in this 
subpart cover? 

General. This subpart prescribes minimum 
requirements for an Th1 program for ·any gas 
distribution pipeline covered under this part, 
including liquefied petroleum gas systems. A 
gas distribution ·operator, other than a master 
meter operator or a small LPG operator, must 
follow the requirements in Sec. § 192.1005-
192.1013 of this subpart. A master meter op
erator or small LPG operator of a gas distribu
tion pipeline must follow the requirements in 
§ 192.l 015 of this subpart. 

[Amdt.192-113, 74FR63905,Dec.4,2009]· 

§192.1005 What must a gas distribution 
operator (other than a master meter or 
small LPG operator) do to implement this 
subpart? 

No later than August 2, 2011 a gas distri
bution operator must develop and implement 
an integrity management program that in
cludes a written integrity management plan as 
specified in §192.1007. 

[Arndt. 192-113, 74 FR 63905, Dec. 4, 2009] 

§192.1007 What are the required elements 
of an integrity management plan? 

A written integrity management plan must 
contain procedures for developing and imple
menting the following elements: 
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(a) Knowledge. An operator must 
demonstrate an understandillg of its gas dis
tribution system developed from reasonably 
available information. 

(1) Identify the characteristics of the 
pipeline's design and operations and the en
vironmental factors that are necessary to as
sess the applicable threats and risks to· its gas 
distribution pipeline .. 

(2) Consider the information gained 
from past design, operations, and mainte
nance. 

(3) Identify additional information need
ed and provide a plan for gaining that infor
mation over time through normal activities 
conducted on the pipeline (for example, de
sign, construction, operations or mainte
nance activities). 

(4) Develop and implement a process by 
which the IM: program will be reviewed pe-
riodically and refined and improved as · 
needed. 

(5) Provide for the capture and retention 
of data on any new pipeline installed. The 
data must include, at a minimum, the loca
tion where the new pipeline is installed and 
the material of which it is constructed. 

(b) JdentifY threats. The operator must 
consider the following categories of threats 
to each gas distribution pipeline: Corrosion, 
natural forces, excavation damage, other . 
outside force damage, material, or welds, 
equipment failure, incorrect operations, and 
other concerns that could threaten the integ
rity of its pipeline. All operator must consid
er reasonably available information to iden
tify existing and potential threats. Sources of 
data may include, but are not limited to, in
cident and leak history, corrosion control 
records, continuing surveillance records, pa
trolling records, maintenance history, and 
excavation damage experience. 

( c) Evaluate and rank risk.· An operator 
must evaluate the risks associated with its 
distribution pipeline. In this evaluation, the 
operator must determine the relative irn-
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portance of each threat and estimate and rank 
the risks posed to its pipeline. This evaluation 
must consider each applicable current and po
tential threat, the likelihood of failure associ
ated with each threat, and the potential conse
quences of such a failure. An operator may 
subdivide its pipeline into regions with similar 
characteristics (e.g., contiguous areas within a 
distribution pipeline consisting of mains, ser
vices and other appurtenances; areas with 
common materials or environmental factors), 
and for which similar actions likely would be 
effective in reducing risk. 

( d) JdentifY and implement measures to 
address risks. Determine and implement 
measures designed to reduce the risks from 
failure of its gas distribution pipeline. These 
measures must include an effective leak man
agement program (unless all leaks are repaired 
when found). 

( e) Measure peiformance, monitor results, 
and evaluate effectiveness. 

(1) Develop and monitor performance 
measures from an established baseline to 
evaluate the effectiveness of its IM program. 
An operator must consider the results of its 
performance monitoring in periodically re
evaluating the threats and risks. These perfor
mance measures must include the following: 

(i) Number of hazardous leaks either elim
inated or repaired as required by §192.703(c) 
of this subchapter (or total number of leaks if 
all leaks are repaired when found), categorized 
by cause; 

· (ii) Number of excavation damages; 
(iii) Number of excavation tickets (receipt 

of information by the underground facility op
erator from the notification center); 

(iv) Total number ofleaks either eliminat
ed or repaired, categorized by cause; 

(v) Number of hazardous leaks either 
eliminated or repaired as required by 
§192.703(c) (or total number ofleaks if all 
leaks are repaired when found), categorized by 
material; and 
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(vi) Any additional measures the opera
tor detennines are needed to evaluate the 
effectiveness of the operator's IM program 
in controlling each identified threat. 

(f) Periodic Evaluation and Improve
ment. An operator must re-evaluate threats 
and risks on its entire pipeline and consider 
the relevance of threats in one location to 
other areas. Each operator must determine 
the appropriate period for conducting com
plete program evaluations based on the 
complexity of its system and changes in fac
tors affecting the risk of failure. An operator 
must conduct a complete program re
evaluation at least every five _years. The op
erator must consider the results of the per
formance monitoring in these evaluations. 

(g) Report results. Report, on an annual 
basis, the four measures listed in paragraphs 
( e )(1 )(i) through ( e )(1 )(iv) of this section, as 
part of the annual report required by 
§ 191.11. An operator also must report the 
four measures to the state pipeline safety 
authority if a state exercises jurisdiction over 
the operator's pipeline. 

[Amdt. 192-113, 74 FR 63905, Dec. 4, 
2009, Arndt. 192-116, FR 76 5494, Feb 
1,2011] 

§192.1009 What must an operator report 
when compression couplings fail? 

(a) Except as provided in paragraph 
(b) of this section, each operator of a dis

tribution pipeline system must submit a re
port on each mechanical fitting failure, ex
cluding any failure that results only in a 
nonhazardous leak, on a Department of 
Transportation Form PHMSA F-7100.1-2. 
The report(s) must be submitted in accord
ance with§ 191.12. 
(b) The mechanical fitting failure reporting 
requirements in paragraph (a) of this section 
do not apply to the following: 
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(1) Master meter operators; 
(2) Small LPG operator as defined in 
§192.1001; or 
(3) LNG facilities. 

[Arndt. 192-116. 76 FR 5494, Feb. 1, 2011] 

§192.1011 What records must an operator 
keep? 

An operator must maintain records 
demonstrating compliance with the require
ments of this subpart for at least 10 years. The 
records must include copies of superseded in
tegrity management plans developed under 
this subpart. · 

[Arndt. 192-113, 74 FR 63905, Dec. 4, 2009] 

§192.1013 When may art operator deviate 
from required periodic inspections under 
this part? 

(a) An operator may propose to reduce the 
frequency of periodic inspections and tests 
required in this part on the basis of the engi
neering analysis and risk.assessment required 
by this subpart. 

(b) An operator must submit its proposal 
to the PHMSA Associate Administrator for 
Pipeline Safety or, in the case of an intrastate 
pipeline facility regulated by the State, the ap
propriate State agency. The applicable over
sight agency may accept the proposal on its 
own authority, with or without conditions and 
limitations, on a showing that the operator's 
proposal, which includes the adjusted interval, 
will provide an equal or greater overall level 
of safety. 

( c) An operator may implement an ap
proved reduction in the :frequency of a period
ic inspection or test only where the operator 
has developed and implemented an integrity 

· management program that provides an equal 
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or improved overall level of safety despite 
the reduced frequency ofperiodic inspec-

. tions. 

[Arndt. 192-113, 74 FR 63905, Dec. 4, 
2009] 

§192.1015' What must a master meter or 
small liquefied petroleum gas (LPG) op
erator do to implement this subpart? 

(a) General. No later than August 2, 
2011 the operator of a master meter system 
or a small LPG operator must develop and 
implement an Ilv1 program that includes a 
written IM plan as specified in paragraph (b) 
of this section. The Ilv1 program for these 
pipelines should reflect the relative simplici-
ty of these types of pipelines. · 

(b) Elements. A written integrity man
agement plan must address, at a minimum, 
the following elements: 

(1) Knowledge. The operator must 
demonstrate lmowledge of its pipeline, 
which, to the extent lmown, should include 
the approximate location and material of its 
pipeline. The operator must identify addi
tional information needed and provide a plan 
for gaining lmowledge over time through 
normal activities conducted on the pipeline 
(for examp.le, design, construction, opera
tions or maintenance activities). 

· (2) Identify threats. The operator must 
consider, at minimum, the following catego
ries of threats (existing and potential): Cor
rosion, natural f <?rces, excavation damage, 
other outside force damage, material or weld 
failure, equipment failure, and incorrect op
eration. 

(3) Rank risks. The operator must evalu
ate the risks to its pipeline and estimate the 
relative importance of each identified threat. 

( 4) Identify and implement measures to 
mitigate risks. The operator must determine 
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and implement measures designed to reduce 
the risks from failure of its pipeline. 

(5) Measure performance, monitor results, 
and evaluate effectiveness. The operator must 
monitor, as a performance measure, the num
ber of leaks eliminated or repaired on its pipe
line and their causes. 

(6) Periodic evaluation and improvement. 
The operator must determine the appropriate 
period for conducting Ilv1 program evaluations 
based on the complexity of its pipeline and 
changes in factors affecting the risk of failure. 
An operator must re-evaluate its entire pro
gram at least every five years. The operator 
must consider the results of the performance 
monitoring in these evaluations. 

( c) Records. The operator must maintain, 
for a period of at least 10 years, the following 
records: 

(l)A written IM plan in accordance with 
this section, including superseded Ilv1 plans; 

(2) Documents supporting threat identifi
cation; and 

(3) Documents showing the location and 
material of all piping and appurtenances that 
are installed after the effective date of the op
erator's IM program and, to the extent known, 
the location and material of all pipe and ap
purtenances that were existing on the effective 
date of the operator's program. 

[Arndt. 192-113, 74 FR 63905, Dec. 4, 2009] 
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· Appendix A-[Reserved] 

[Part 192 - Org., Aug. 19, 1970, as amended 
by Amdt.192-3, 35FR17659,Nov. 17, 
1970; Arndt. 192-12, 38 FR 4760, Feb. 22, 
1973; Arndt. 192-17, 40 FR 6345, Feb. 11, 
1975; Arndt. 192-17C, 40 FR 8188, Feb. 26, 
1975; Arndt. 192-18, 40 FR 10181, Mar. 5, 
1975; Arndt. 192-19, 40 FR 10471, Mar. 6, 
1975; Arndt. 192-22, 41FR13589, Mar. 31, 
1976; Arndt. 192-32, 43 FR 18553, May 1, 
1978; Arndt. 192-34, 44 FR 42968, 1uly 23, 
1979; Arndt. 192-37, 46 FR 10157, Feb. 2, 
1981; Arndt. 192-41, 47 FR41381, Sept. 20, 
1982; Arndt. 192-42, 47 FR 44263, Oct. 7, 
1982; Arndt 192-51, 51FR15333, Apr. 23, 
1986; Arndt. 192-61, 53 FR 36793, Sept. 22, 
1988; Arndt. 192-62, 54 FR 5625, Feb. 6, 
1989; Arndt. i92-64, 54 FR 27881, July 3, 
1989; Arndt. 192-65, 54 FR 32344, Aug. 7, 
1989; Arndt. 192-68, 58 FR 14519, Mar. 18, 
1993; Arndt. 192-76, 61FR26121, May 24, 
1996; Arndt. 192-78, 61 FR 28770, June 6, 
1996; Arndt. 192-78C, 61FR41019, Aug. 
7, 1996; Arndt. 192-84, 63 FR 7721, Feb. 
17, 1998; Arndt. J92-84A, 63 FR 38757, 
July 20, 1998; Arndt. 192-95, 16 FR 69778, 
Dec. 15, 2003; Arndt. 192-95B, 69 FR 
18227, April 6, 2004; Arndt. 192-94, 69 FR 
32886, June 14, 2004] 
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Appendix B-Qualification of Pipe 

I. Listed Pipe Specification 

ANSI/ API Specification 51-Steel pipe, 
"Specification for Line Pipe" (incorporated 
by reference, see§ 192.7). 

ASTM A53/A53M-Steel pipe, "Stand
ard Specification for Pipe, Steel Black and 
Hot-Dipped, Zinc-Coated, Welded and 
Seamless" (incorporated by reference, see 
§ 192.7). 

ASTM Al 06/ Al 06M-Steel pipe, 
"Standard Specification for Seamless Car
bon Steel Pipe for High Temperature Ser
vice" (incorporated by reference, see 
§ 192.7) 

ASTM A333/A333M-Steel pipe, . 
"Standard Specification for Seamless and 
Welded Steel Pipe for .Low Temperature 
Service" (incorporated by reference, see 
§ 192.7) 

ASTM A381-Steel pipe, "Standard 
specification for Metal-Arc-Welded Steel 
Pipe for Use with High-Pressure Transmis
sion Systems" (incorporated by reference, 
see§ 192.7) 

ASTM A671/A671M-. Steel pipe, 
"Standard Specification for Electric-Fusion
Welded Pipe for Atmospheric and Lower 
Temperatures" (incorporated by reference, 
see§ 192.7) 

ASTM A672/A672M-Steel pipe, 
"Standard Specification for Electric-Fusion
W elded Steel Pipe for High-Pressure Ser
vice at Moderate Temperatures" (incorpo
rated by reference, see § 192.7) 

ASTM A691/A691M-Steel pipe, 
"Standard Specification for Carbon and Al
foy Steel Pipe, Electric-Fusion-Welded for 
High Pressure Service at High Terppera
tures" (incorporated by reference, see 
§ 192.7) 

ASTM D2513-99,_ "Standard Specifica
tion for Thermoplastic Gas Pressure Pipe, 
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Tubing, and Fittings," (incorporated by refer
e.nce, see § 192.7) 

ASTM D2513-09a-Polyethylene ther
moplastic piping and tubing, "Standard Speci
fication for Polyethylene (PE) Gas Pressure 
Pipe, Tubing, and Fittings," (incorporated by 
reference, see § 192.7). 

ASTM D25 l 7-Thermosetting plastic 
pipe and tubing, "Standard Specification Rein
forced Epoxy Resin Gas Pressure Pipe and 
Fittings," (incorporated by reference, see 
§ 192.7) 

II. Steel pipe of unknown or unlisted specifi
cation. 

A. Bending properties. For pipe 2 inches 
( 51 millimeters) or less in diameter, a length 
of pipe must be cold bent through at least 90 
degrees around a cylindrical mandrel that has 
a diameter 12 times the diameter of the pipe, 
without developing cracks at any portion and 
without opening the longitudinal weld. 

For pipe more than 2 inches (51 millime
ters) in diameter, the pipe must meet the re
quirements of the flattening tests set forth in 
ASTM A53ASTM A53/A53M, except that the 
number of tests must be at least equal to the 
minimum required in paragraph II-D of this 
appendix to determine yield strength. 

B. Weldability. A girth weld must be 
made in the pipe by a welder who is qualified 
under subpart E of this part. The weld must be 
made under the most severe conditions under 
which welding will be allowed in the field and 
by means of the same procedure that will be 
used in the field. On pipe more than 4 inches . 
(102 millimeters) in diameter, at least one test 
weld must be made for each 100 lengths of 
pipe. On pipe 4 inches. ( 102 millimeters) or 
less ill diameter, at least one test weld must be 
made for each 400 lengths of pipe. The weld 
must be tested in accordance with API Stand
ard 1104 (incorporated by reference, see 
§192.7). If the requirements of API Standard 
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1104 cannot be met, weldability may be es
tablished by making chemical tests for car
bon and manganese, and proceeding in ac
cordance with section IX of the ASME 
Boiler and Pressure Vessel Code (incorpo
rated by reference, see § 192.7). The same 
number of chemical tests must be made as 
are required for testing a girth weld. 

C. Inspection. The pipe must be clean 
enough to permit adequate inspection. It 
must be visually inspected to ensure that it is 
reasonably round and straight and there are 
no defects which might impair the strength 
ortightness of the pipe. · 

D. Tensile properties. If the tensile 
properties of the pipe are not known, the 
minimum yield strength may be taken as 
24,000 p.s.i. (165 MPa). or less, or the tensile 
properties may be established by performing 
tensile test as set forth in API Specification 
SL (incorporated by reference, see §192.7). 

Number of Tensile Tests.:.All Sizes 
10 lengths or 1 set of tests for each 
less length. 
11to100 1 set of tests for each 5 
lengths lengths, but not less than 

10 tests .. 
Over 100 1 set of tests for each 10 
lengths lengths but not less than 

20 tests. 

If the yield-tensile ratio, based on the prop
erties determined by those tests, exceeds 

. 0 .. 85, the pipe may be used only as provided 
in §192.55(c). 

III. Steel pipe manufactured before No
vember 12, 1970, to earlier editions of listed 
specifications. Steel pipe manufactured be
fore November 12, 1970, in accordance with 
a specification of which a later edition is 
listed in section I of this append1x,, is quali-
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fied for use under this part ifthe following 
requirements are met: 

A. Inspection. The pipe must be clean 
enough to permit adequate inspection. It must 
be visually inspected to ensure that it is rea
sonably round and straight and that there are 
no defects which might impair the strength or 
tightness of the pipe. . 

B. Similarity of specification require
ments. The edition of the listed specification 
under which the pipe was manufactured must 
have substantially the same requirem_ents with 
respect to the following properties as a later .· 
edition of that specification listed in section I 
of this appendix: 

(1) Physical (mechanical) properties of 
pipe, including yield and tensile strength, 
elongation, and yield to tensile ratio, and test
ing requirements to verify those properties. 

(2) Chemical properties of pipe and testing 
requirements to v~rify those properties. 

C. Inspection or test of welded pipe. On 
pipe with welded seams, one of the following 
requirements must be met: 

(1) The edition of the listed specification 
to which the pipe was manufactured must 
have substantially the same requirements with 
respect to nondestructive inspection of welded 
seams and the standards for acceptance or re
jection and repair as a later edition of the spec
ification listed in section I of this appendix. 

(2) The pipe must be tested in accordance 
with Subpart J bf this part to at least 1.25 
times the maximum allowable operating pres
sure if it is to be installed in a class 1 location 
and to at least 1.5 times the maximum allowa
ble operating pressure if it is to be installed in 
a class 2, 3, or 4 location. Notwithstanding 
any shorter time period permitted under Sub
part J of this part, the test pressure must be 
maintained for at least 8 hours. 
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[Part 192 - Org., Aug. 19, 1970; as amended 
by Arndt. 192-3, 35 FR 17659, Nov. 17, 
1970; Arndt. 192-12, 38 FR 4760, Feb. 22, 
1973; Arndt. 192-19, 40 FR 10471, Mar. 6, 
1975; Arndt. 192-22, 41FR13589, Mar. 31, 
1976; Arndt. 192-32, 43 FR 18553, May 1, 
1978; Arndt. 192-37, 46 FR 101_57, Feb. 2, 
1981; Arndt. 192-41, 47 FR 41381, Sept. 20, 
1982; Arndt. 192-51, 51FR15333, Apr. 23, . 
1986; Arndt. 192-62, 54 FR 5625, Feb. 6, 
1989; Arndt. 192-65, 54 FR 32344, Aug. 7, 
1989; Arndt. 192-68, 58 FR 14519, Mar. 18, 
1993; Arndt. 192-76A, 61FR36825, July 
15, 1996; Arndt. 192-85, 63 FR 37500, July 
13, 1998; Arndt. 192-94, 69 FR 32886, June 
14, 2004; Arndt. 192-103, 71 FR 33402, 
June 8, 2006; Arndt. 192-114, 74 FR 48593, 
Aug 11, 2010; 192-119, 80FR168, January 
5, 2015] . 
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Appendix C-Qualification of 
Welders for Low Stress Level Pipe 

I. Basic test. The test is made on pipe 
12 inches (305 millimeters) or less in diame
ter. The test weld must be made with the 
pipe in a horizontal fixed position so that the 
test weld includes at least one section of 
overhead position welding. The beveling, 
root opening, and other details must con
form to the specifications of the procedure 
under which the welder is being qualified. 
Upon completion, the test weld is cut into 
four coupons and subjected to a root bend 
test. If, as a result of this test, two or more 
of the four coupons develop a crack in the 
weld material, or between the weld material 
and base metal, that is more than 1/8-inch 
(3.2 millimeters) long in any direction, the 
weld is unacceptable. CrackS that occill on 
the corner of the specimen during testing are 
not considered. A welder who successfully 
passes a butt-weld qualification test under 
this section shall be qualified to weld on all 
pipe diameters less than or equal to 12 inch
es. 

II Additional tests for welders of ser
vice line connections to mains. A service 
line connection fitting is welded to a pipe 
section with the same diameter as a typical 
main. The weld is made in the same posi
tion as it is made in the field. The weld is 
unacceptable if it shows a serious undercut
ting or if it has rolled edges. The weld is 
tested by attempting to break the fitting off 
the run pipe~ The weld is unacceptable if it 
breaks and shows incomplete fusion, over
lap, or poor penetration at the junction of the 
fitting and run pipe. 

III. Periodic tests for welders of small 
service lines. Two samples of the welder's 
work, each about 8 inches (203 millimeters) 
long with the weld located approximately in 
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the center, are cut from steel service line and 
tested as follows: 

(1) One sample is centered in a guided 
bend testing machine and bent to the contour 
of the die for a distance of 2 inches (51 milli
meters) on each side of the weld. If the sam
ple shows any breaks or cracks after removal 
from the bending machine, it is unacceptable. 

(2) The ends of the second sample are flat
tened and the entire joint subjected to a tensile 
strength test. If failure occurs adjacent to or in 
the weld metal, the weld is unacceptable. If a 
tensile strength testing machine is not availa
ble, this sample must also pass the bending 
test prescribed in subparagraph (1) of this par
agraph. 

[Part 192 - Org., Aug. 19, 1970 as amended by 
Arndt. 192-85, 63 FR 37500, July 13, 1998; 
Arndt. 192-94, 69 FR 32886, June 14, 2004] 
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Appendix D-Criteria for Cathodic Pro
tection and Determination of Measure
ments 

I. Criteria for cathodic protection-

A. Steel, cast iron, and ductile iron 
structures. 

(1) A negative (cathodic) voltage of at 
least 0.85 volt, with reference to a saturated 
copper-copper sulfate half cell. Detennina
tion of this voltage :must be made with the 
protective current applied, and in accordance 
with sections II and IV of this appendix. 

(2) A negative (cathodic) voltage shift of 
at least 300 millivolts. Determination of this 
voltage shift must be made with the protec
tive current applied, and in accordance with 
sections II and IV of this appendix. This 
criterion. of voltage shift applies to structures 
not in contact with metals of different anod
ic potentials. 

(3) A minimum negative (cathodic) po
larization voltage shift of 100 millivolts. 
This polarization voltage shift must be de
termined in accordance with sections III and 
IV of this appendix. 

(4) A voltage at least as negative (ca
thodic) as that originally established ·at the 
beginning of the Tafel segment of the E-log
I curve. This voltage must be measured in 
accordance with section IV of this appendix. 

(5) A net protective current from the 
electrolyte into the structure surface as 
measured by an earth current technique ap
plied at predetermined current discharge 
(anodic) points of the structilre. · · 

B. Aluminum structures. 
(1) Except as provided in paragraphs (3) 

and (4) of this paragraph, a minimum nega
tive (cathodic) voltage shift of 150 milli
volts, produced by the application of protec
tive current. The voltage shift must be de
termined in accordance with sections II and 
IV of this _appendix. 
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(2) Except as provided in paragraphs (3) 
and (4) of this paragraph, a minimum negative 

. (cathodic) polarization voltage shift of 100 
millivolts. This polarization voltage shift 
must be determined in accordance with sec
tions III and IV of this appendix. 

(3) Notwithstanding the alternative mini
mum criteria in paragraphs (1) and (2) of this 
paragraph, aluminum, if cathodically protect
ed at voltages in excess of 1.20 volts as meas
ured with reference to a copper-copper sulfate 
half cell, in accordance with section IV of this 
appendix, and compensated for the voltage 
(IR) drops other than those across the struc
ture-electrolyte boundary may suffer corrosion 
resulting from the build-up of alkali on the 
metal surface. A voltage in excess of 1.20 
volts may not be used unless previous test re
sults indicate no appreciable corrosion will 
occur in the particular environment. 

( 4) ·Since aluminum may suffer from cor
rosion under high pH conditions, and since 
application of cathodic protection tends to in
crease the pH at the metal surface, careful in
vestigation or testing must be made before ap
plying cathodic protection to stop pitting at
tack on aluminum structures in environments 
with a natural pH in excess of 8. 

C. Copper structures. A minimum nega
tive (cathodic) polarization voltage shift of 
100 millivolts. This polarization voltage shift 
must be determined in accordance with sec
tions III and IV of this appendix. 

D. Metals of different anodic potentials. 
A negative (cathodic) voltage, measured in 
accordance with section IV of this appendix, 
equal to that required for the most anodic met
al in the system must be maintained. If am
photeric structures are involved that could be 
damaged by high alkalinity covered by para.
graphs (3) and (4) of paragraph B of this sec
tion, they must be electrically isolated with 
insulating flanges, or the equivalent. 
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PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

IL Interpretation of voltage measure
ment. Voltage (IR) drops other than those 
across the structure electrolyte boundary 
must be considered for valid interpretation 
of the voltage measurement in paragraphs 
A(l) and (2) and paragraph B(l) of section I 
of the appendix. 

ill. Determination of polarization volt
age shift . . The polarization voltage shift 
must be determined by interrupting the pro
tective current and measuring the polariza
tion decay. When the current is initially in
terrupted, an immediate voltage shift occurs. 
The voltage reading after the immediate 
shift must be used as the base reading from 
which to measure polarization decay in par
agraphs A(3), B(2), and C of section I of this 
appendix. 

IV. Reference half cells. 

A. Except as provided in paragraphs.B 
and C of this section, negative (cathodic) 
voltage must be measured between the struc
ture surface and a saturated copper-copper 
sulfate half cell contacting the electrolyte. 

B. Other standard reference half cells 
may be substituted for the saturated copper
copper sulfate half cell. Two commonly 
used reference half cells are listed below 
along with their voltage equivalent to -0.85 
volt as referred to a saturated copper-copper 
sulfate half cell: · 

(I) Saturated KC I cal om el half cell: -
0.78 volt. 

(2) Silver-silver chloride half cell used 
in sea water: -0.80 volt. 

c. In addition to the standard reference 
half cells, an alternate metallic material or 
structure may be used in place of the satu
rated copper-copper sulfate half cell if its 
potential stabiiity is assured and if its volt-
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age equivalent referred to a saturated copper
copper sulfate half cell is established. 

[Arndt. 192-4, 36 FR 12297, June 30, 1971] 
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PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

Appendix E to Part 192-Guidance on 
Determining High Consequence Areas 
and on Carrying Out Requirements in the 
Integrity Management Rule 

1 Guidance on Determining a High Conse
quence Area 

To determine which segments of an op
erator's transmission pipeline system are 
covered for purposes of the integrity man
agement program requirements, an operator 
must identify the high consequence areas. 
An operator must use method (1) or (2) from 

· . the definition in § 192.903 to identify a high 
consequence area. An operator may apply one 
method to its entire pipeline system, or an op
erator may apply one method to individual 
portions of the pipeline system. (Refer to fig
ure E.I.A for a diagram of a high_ consequence 
area) 

[Arndt. 192-95, 16 FR 69778, Dec. 15, 2003, 
as amended by Arndt. 192-95B, 69FR18227, 
April 6, 2004; Arndt. 192-95C, 69 FR 29903, 
May 26, 2004] 

Determining High Consequence Area 

School 

ABC Pi eline 

,__ ____ HCA ------< 

Figure E.l.A 

II. Guidance on Assessment Methods and 
Additional Preventive and Mitigative 
Measures for Transmission Pipelines 

(a) Table E.II.1 gives guidance to help. 
an operator implement requirements on.ad
ditional preventive and mitigative measures 
for addressing time dependent and inde
pendent threats for a transmission pipeline 
operating below 30% SMYS not in an HCA 
(i.e. outside of potential impact circle) but 
located within a Class 3 or Class 4 Location. 

(b) Table E.II.2 gives guidance to help 
an operator implement requirements on as-
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sessment methods for addressing time de
pendent and independent threats for a trans
mission pipeline in an HCA. 

( c) Table E.II.3 gives guidance on pre
ventative & mitigative measures addressing 
time dependent and independent threats for 
transmission pipelines that operate below 
30% SMYS, irt HCAs. 

[Arndt. 192-95, 16 FR 69778, Dec. 15, 
2003, as amended by Arndt. 192-95B, 69 FR 
18227, April 6, 2004] 
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PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: lVIlNIMUM FEDERAL SAFETY STANDARDS 

Table E.ll.1: Preventative & Mitigative Measures for Transmission Pipelines Operating 
Below 30% SMYS not in an HCA but in a Class 3 and 4 Location 

Existing 192 Requirements Additional (to 192 requirements) 
Threat 

Primary Secondary Preventive and Mitigative Measures 
External 455-(Gen. Post 1971), 603-(Gen Oper) For Cathodically Protected Transmission Pipe-
Corrosion 457-(Gen. Pre-1971) 613-( Surveillance) line: 

459-(Examination), 
461-(Ext. coating) $ Perform semi-annual leak surveys. 
463-(CP), 
465-(Monitoring) For Unprotected Transmission Pipelines or for 
467-(Elect isolation); Cathodically Protected Pipe where Electrical 
469-Test stations) Surveys are Impractical: 
471-(Test leads), 
473-(Interference) $ Perform quarterly leak surveys 
4 79-(Atmospheric ), 
481-(Atmospheric) 
485-(Remedial), 
705-(Patrol) 
706-(Leak survey), 
711 (Repair B gen.) 
717-(Repair B perm.) 

Internal · 475-(Gen IC), 53 ( a)-(Materials) $ Perform semi-annual leak surveys. 
Corrosion 477-(IC monitoring) 603-(Gen Oper) 

485-(Remedial), 613-(Surveillance) 
705-(Patrol) 
706-(Leak survey), 
711 (Repair B gen.) 
717-(Repair B perm.) 

3n1 Party 103-(Gen. Design), 615B(Emerg. Plan) $ Participation in state one-call system, 
Damage 111-(Design factor) 

317-(Hazard prot), $ Use of qualified operator employees and 
327-(Cover) contractors to perform marking and locating of 
614-(Dam. Prevent), buried structures and in direct supervision of 
616-(Public education) excavation work, AND 
705-(Patrol), 
707-(Line markers) $ Either monitoring of excavations near op-
711 (Repair B gen.), erator=s transmission pipelines, or bi-monthly 
717-(Repair B perm.) patrol of transmission pipelines in class 3 and 

4 locations. Any indications of unreported 
construction activity w.ould require a follow up 
investigation to determine if mechanical dam-
age occurred. 
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Table E.Il.2 Assessment Requirements for Transmission Pipelines in HCAs (Re-assessment intervals are maximum allowed) 
Re-Assessment Requirements (see Note 3) 

At or above 50% SMYS 
At or above 30% SMYS 

Bf<low 30% SMYS 
up to 50% SMYS 

Baseline Assessment 
Max Max Max 

Method (see Note 3) 
Re-Assessment Assessment Method Re-Assessmen Assessment Method Re-Assessment Assessment Method 
Interval Interval Interval 

7 CDA 7 CDA 
10 Pressure Test or ILI or DA 

Ongoing 
Preventative & Mitigative (P&M) 

Pressure Test or ILI or Measures 

Pressure Testing 
15(see Note I) 

DA (see Note 1) (see Table E.II.3), (see Note 2) 

Repeat inspection cycle 
20 

every 10 years Repeat inspection cycle Pressure Test or ILI or DA 
every 15 years 

Repeat inspection cycle every 20 vears 

7 CDA 7 CDA 
10 ILI or DA or Pressure Test 

Ongoing 
Preventative & Mitigative (P&M) 

ILI or DA or Pressure Measures 
In-Line Inspection 15(see Note 1) 

est (see Note 1) (see Table E.II.3), (see Note 2) 

Repeat inspection cycle 
20 

every 10 years 'Repeat inspection cycle ILI or DA or Pressure Test 
every 15 years 

Repeat inspection cycle every 20 years 

7 CDA 7 CDA 
10 DA or ILI or Pressure Test Ongoing Preventative & Mitigative,(P&M) 

15(see Note, 1) 
DA or ILI or Pressure Measures 
Test (see Note 1) (see Table E.II.3), (see Note 2) 

Direct Assessment 
Repeat inspection cycle 
every 10 years Repeat inspection cycle 

20 DA or ILI or Pressure Test 
eve1y 15 years 

Repeat inspection cycle every 20 years 

Note 1: Operator may choose to utilize CDA at year 14, then utilize ILI, Pressure Test, or DA at year 15 as allowed under ASME B3 l.8S 
Note 2: Operator may choose to utilize CDA at year 7 and 14 in lieu of P&M 
Note 3: Operator may utilize "other technology that an operator demonstrates can provide an equivalent understanding of the condition of line pipe" 
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PART 192 -TRANSPORTATION OF NATURAL AND OTHER GAS BY 
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

Table E.II.3 Preventative & Mitigative Measures addressing Time Dependent and 
Independent Threats for Transmission Pipelines that Operate Below 30% SMYS , in HCAs 

· 'Threat 

External 
Corrosion 

Internal 
Corrosion 

3rd Party 
Damage 

Existing 192 Requirements Additional (to 192 requirements) Preventive & Mitigative 
Primary Secondary Measures 
455-(Gen. Post 1971) 603-(Gen Oper) For Cathodically Protected Trmn. Pipelines 
457-(Gen. Pre-1971) 613-(Surveil) $ Perform an electrical survey (i.e. indirect exarnina-
459-(Examination) tion tool/method) at least every 7 years. Results are to be 
461-(Ext. coating) utilized as part of an overall evaluation of the CP system 
463-(CP) and corrosion threat for the covered segment. Evaluation 
465-(Monitoring) shall include consideration ofleak repair and inspection 
467-(Elect isolation) records, corrosion monitoring records, exposed pipe in-
469-Test stations) spection records, and the pipeline environment: 
471-(Test leads) 
4 73-(Interference) 
4 79-(Atmospheric) 
481-(Atmospheric) 
485-(Remedial) 
705-(Patrol) 
706-(Leak survey) 
711 (Repair B gen.) 
717-(Repair B perm.) 
475-(Gen IC) 
477-(IC monitoring) 
485-(Remedial) 
705-(Patrol) 
706-(Leak survey) 
711 (Repair B gen.) 
717-(Repair B perm.) 

103-(Gen. Design) 
111-(Design factor) 
317-(Hazard prot) 
327-(Cover) 
614-(Dam. Prevent) 
616-(Public educat) 
705-(Patrol) 
707-(Line markers) 
711 (Repair B gen.) 
717-(Repair B perm.) . 

53(aHMaterials) 
603-(Gen Oper) 
613-(Surveil) 

615 B (Emerg 
Plan) 

For Unprotected Trmn. Pipelines or for Cathodically Pro
tected Pipe where Electrical Surveys are Impracticable 
• Conduct quarterly leak surveys AND 
• Every 1 ~ years, determine areas of active corrosion 
by evaluation of leak repair and inspection records, 
corrosion monitoring records, exposed pipe inspection 
records, and the pipeline environment. 

• Obtain and review gas analysis data each calendar 
year for corrosive agents from transmission pipelines in 
HCAs, 
• Periodic testing of fluid removed from pipelines. 
Specifically, once each calendar year from each storage 
field that may affect transmission pipelines in HCAs, 
AND 
• At least every 7 years, integrate data obtained with 
applicable internal corrosion leak records, incident re
ports, safety related condition reports, repair records, 
patrol records, exposed pipe reports, and test records. 
• Participation in State One-call system 

• Use of qualified operator employees and contractors 
to perform marking and locating of buried structures and 
in direct supervision of excavation work, AND 

• Either monitoring of excavations near operator=s 
transmission pipelines, or bi-monthly patrol of transmis
sion pipelines in HCAs or class 3 and 4 locations. Any 
indications of unreported construction activity would 
require a follow up investigation to determine if mechani
cal damage occurred .. 
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REPORT_RECEIVED _DATE IVEAR REPORl_N LOCAL_DATETIME INC\DENT_RESULTED COMMODI CAUSE 

3/26/2010 2010 20100007 3/5/2010 12:30 _REASONS OTHER THAN RELEASE OF GA NATURAL (OTHER OUTSIDE FORCE DAMAGE 

9/1/2010 2010 20100053 8/6/2010 10:38 REASONS OTHER THAN RELEASE OF GA OTHER GA~ EXCAVATION DAMAGE 

9/2/2010 2010 20100054 8/7/2010 19:00 UNINTENTIONAL RELEASE OF GAS NATt)RAL C EXCAVATION DAMAGE 

10/13/2010 2010 20100070 9/9/2010 18:11 UNINTENTIONAL RELEASE OF GAS NATURAL (MATERIAL FAILURE OF PIPE OR WELD 

10/29/2010 2010 20100083 10/2/2010 13:15 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

12/29/2010 2010 20100109 11/29/2010 14:40 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

6/24/2011 2011 20110203 5/25/201112:42 REASONS OTHER THAN RELEASE OF GA NATURAL (INCORRECT OPERATION 

7/11/2011 2011 20110239 6/13/201113:15 t)NINTENTlONAL RELEASE OF GAS NATURAL< EXCAVATION DAMAGE 

8/5/2011 2011 20110273 7/10/201110:31 UNINTENTIONAL RELEASE OF GAS NATURAL( EXCAVATION DAMAGE 

10/7/2011 2011 20110374 9/9/201111:19 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

10/19/2011 2011 20110378 0/19/201118:4~ UNINTENTIONAL RELEASE OF GAS NATURAL (CORROSION FAii ~IRF 

4/5/2012 2012 20120035 3/8/2012 11:45 UNINTENTIONAL RELEASE OF GAS NATURAL( EXCAVATION DAMAGE 

11/3/2012 2012 20120110 10/4/201217:52 UNINTENTIONAL RELEASE OF GAS NATURAL C EXCAVATION DAMAGE 

12/11/2012 2012 20120122 11/10/2012 14:24 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

12/28/2012 2012 20120129 11/30/2012 9:54 UNINTENTIONAL RELEASE OF GAS NATURAL C EXCAVATION DAMAGE 

12/28/2012 2012 20120130 12/1/2012 8:40 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

2/4/2013 2013 20130009 1/6/2013 11:43 UNINTENTIONAL RELCASC or GAS NATURAL (INCORRECT OPERATION 

6/7/2013 2013 20130047 <;,/10/7.013 13:15 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

7/30/201.3 701:1 ;_10130072 G/30/2013 l.8:18 UNINTENTIONAL R[L[ASE or GAS NATURAL ( EU.UIPMl:N r FAlUJRE 

9/27/2013 2013 20130089 8/29/2013 10:29 UNINTENTIONAL RELEASE OF GAS NA!UKAL ( orHER OUTSIDE FORCE DAMAGE 
11/25/2013 2013 20130107 10/23/2013 14:3~ UNINTENTIONAL RELEASF OF GAS NATURAL {EXCAVATION DAMAGE 

12/20/2013 2013 20:130118 11/22/2013 12;56 UNINTENTIONAL RELEASE. 01- GAS NATURAL C EXCAVATION OAMAGE 

4/10/2014 7014 20140036 3/14/2014 9:0'1 UNINTENTIONAL KtLE/\SE OF GAS NATURAL C INCUKfH:Cf OPERATION 
4/74/7014 2014 2011100'15 3/25/1014 lS:lO l,JNINTENTIONAL RELEASE OF GAS NATURAL (INCORRECT OPERATION 
8/1~/1014 20111 20140087 7/18/2014 8:00 UNINTENTIONAi REI EASE OF GAS NATURAL { CXCAVATION DAMAGE 

9/18/2014 2014 20140097 9/19/2014 D:JO UNINTENTIONAL RELEASE OF GAS NATURAt (EXCAVATION DAMAGE 

9/23/2014 2014 20140098 8/24/2014 3:20 REASONS OTHER Tl IAN RELEASE OF GAS NATURAL FORCE DAMAGE 

11/21/2014 2014 2014012G 10/24/2014 7:28 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGF 
11/25/2014 2014 20140129 10/15/2014 13:00 UNINTENTIONAL KELEASE OF GAS NATURAL< CORROSION FAILURE 

12/17/2014 2014 20140142 11/19/2014 21:02 UN!N fl:NTIONAL RELEASE OF GAS NAl UKAL (EXCAVATION DAMAGE 

1.2/22/2014 2014 2011\0148 11/22/201416:S2 UNINTENTIONAL RELEASF. OF GAS NATURAL ( EQUIPMFNT'l-AlLUHI: 

1/9/2015 2014 20150002 12/10/2014 9:00 REASONS OTHER THAN RELEASE OF GAS OTHER INCIDl:N I CAUSE 
1/1?-./101,<; 2014 20150010 12/23/2014 4:00 UNIN I l:N 1 IONAL RELEASF OF GAS NATURAL C CORROSION rA!LURE 

2/6/2015 2015 20150015 1/7/2015 17:04 UNINTENTIONAi_ RE\ EASE OF GAS NATURAL (EQUIPMENT FAILURE 

2/27/2015 2015 20150025 1/28/2015 3:48 UNINTENTIONAL RELEASE OF GAS NATURAL (EQUIPMENT FAILURE 
3/30/2015 2015 20150041 2/28/2015 O:OO UNINTENTIONAi RFI FASE OF GAS NATURAL (EXCAVATION DAMAGE 

5/13/2015 2015 20150066 4/13/2015 11:13 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 
5/15/2015 2015 20150068 4/17/201514:29 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

6/5/2015 2015 20150076 S/6/2015 23:59 UNINTENTIONAL RELEASE O~ GAS NATURAL C MATERIAL FAILURE OF PIPE OR WELD 
11/24/2015 2015 20150139 10/23/201511:23 UNINTENTIONAL RELEASE OF GAS NATURAL C EXCAVATION DAMAGE 

12/14/2015 2015 20150148 11/13/2015 15:32 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

2/8/2016 2016 20160013 1/7/2016 13:11 UNINTENTIONAL RELEASE OF GAS NATURAL (MATERIAL FAILURE OF PIPE OR WELD 
6/13/2016 2016 20160049 S/13/2016 14:45 UNINTENTIONAL RELEASE OF GAS NATURAL< EQUIPMENT FAILURE 

7/5/2016 2016 20160056 6/5/2016 5:16 UNINTENTIONAL RELEASE OF GAS NATURAL (MATERIAL FAILURE OF PIPE OR WELD 

8/16/2016 2016 20160065 7/16/2016 6:S9 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

9/26/2016 2016 20160078 8/27/2016 7:11 UNINTENTIONAL RELEASE OF GAS NATURAL (EXCAVATION DAMAGE 

12/31/2016 2016 20160097 12/3/2016 14:15 UNINTENTIONAL RELEASI: O~ GAS NATURAL C EXCAVATION DAMAGE 

2/7/2017 2017 20170015 1/8/2017 13;47 UN!NTENTIONAL RELEASE OF GAS NATURAL C EQUIPMENT FAILURE 

3/29/2017 2017 20170026 2/27/201712:10 REASONS OTHER Tl!AN fl.ELEASE OF GAS INCORRECT OPFRATION 
3/30/2017 2017 20170028 2/28/2017 10:59 UNINTENTIONAL RELEASE OF GAS NATURAL C MATERIAL FAILURE OF PIPE OR WELD 

7/21/2017 2017 20170060 6/22/2017 12:12 UNINTENTIONAL RELEASE OF GAS NATURAL-( INCORRECT OPERATION 

7/31/2017 2017 20170065 7/1/2017 4:45 UNINTENTIONAL RELEASE OF GAS NATURAL< INCORRECT OPERATION 
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Date: 

To: 

From: 

Pacific Gas a11d 
IElectric Company" 

MARCH30, 2017 

JOY NAVARRETE- SAN FRANCISCO P!ANNING DEPARTMENT 

PG&E GAS TRANSMISSION PIPELINE SERVICES-INTEGRITY MANAGEMENT 

Subject: 3516/3526FOLSOM ST. 

Dear Joy, 

Thank you for making us aware that you plan to do grading work near the PG&E gas transmission pipeline located near 3516 
and 3526 Folsom St. As you are aware, it has been confirmed that an active 26" PG&E gas transmission pipeline L-109 is 
routed through this location. It is imperative that any proposed demolition or construction work not impair the safety of the 
gas lines. This not only includes any immediate safety risk to the pipeline during demolition or construction activities, but 
also long~term public safety with respect to this critical piece of infrastructure. PG&E requires adequate access at all times to 
patrol, survey, excavate, inspect, test, and otherwise maintain the pipeline(s) on a continuous basis in accordance with PG&E 
Utility Standard TD-4490S "Gas Pipeline Rights-of-Way Management." 

Please be aware that this letter is being sent to address PG&E gas transmission facilities only. This letter is not intended to 
address PG&E gas distribution or PG&E electric facilities. 

If any changes are made to the site plans as disc-ussed via previous email, PG&E will need to re-evaluate before site 
development begins. Considering any comments/feedback we may have, an ideal time to send us any plan changes would be 
during the design phase of the project, to allow the possibility of modifying the design as necessary before launching into the 
construction phase. 

1. Standby Inspection: A. PG&E Gas Trans1nission Stnndby Inspector 1nust be prl'sent during any dentolition or 
construction activity 'vithh1 10 feet of the gas pipeline(s). This includes all grading, trenching, gas line depth 
verifications (potholes), asphalt or concrete demolition/removal, removal of trees, signs, light poles, etc. This inspection 
can be coordinated through the Underground Service Alert (USA) service at 811 or 1-800-227-2600. A minimum notice 
of 48 hours is required. This is absolutely required for your grading project. 

2. Grading/Excavation: PG&E requires a minimum of existing grade or 36 inches of cover over gas lines (whichever is 
less), and a maximum of 7 feet cover. Current records show that the depth of cover (top of grade to top of pipe) could be 
as shallow as 24", however potholing would be required to confirm this. Any excavations, including grading work, 
above or around the gas transmission facilities must be performed while a PG&E inspector is present. This includes all 
laterals, subgrades, gas line depth verifications (potholes), etc. Please follow PG&E Work Procedure TD-4412P-05 
"Excavation Procedures for Damage Prevention" when working in the vicinity of the gas transmission pipeline. Any 
plans to expose and support a PG&E gas transmission pipeline across an open excavation need to be approved by PG&E 
Pipeline Engineering in writing PRIOR to performing the work. Any grading or digging within 2 feet of a gas 
pipeline ntust be dug by hand. Water jetting to assist vacuum excavating must be limited to 125 psig. 

3. Pipeline Markers: PG&E requires pipeline markers be placed along the pipeline route in order to ensure public 
awareness of the presence of the pipeline. Any existing markers can be te1nporarily relocated to accommodate 
construction work (with written PG&E approval), however markers must be reinstalled once construction is complete. It 
is unknown at this time how accurate the pipeline marker locations are at this specific site. As stated above, please 
coordinate an inspection through the Underground Service Alert (USA) service at 811 or 1-800-227-2600. 

4. Landscaping: Trees or deep rooted shrubs shall not be located within I 0 feet of edge of pipe (pipe zone). Trees less than 
12 inches in diameter with non-intrusive root structures can be placed outside of the 10 foot pipe zone. This is in. 
accordance with PG&E Utility Standard TD-4490S "Gas Pipeline Rights-of-Way Management" Section 2. Removal of 
trees is acceptable, given the stumps are not removed. If stumps/roots are being removed, further evaluation will be 
required to ensure that removal will not interfere with the pipelines. 



5. Fencing: Care must be taken to ensure the safety and accessibility of the pipelines. No parallel fencing will be allowed 
within 10 ft. of the pipeline, and any perpendicular fencing will require 14 foot wide access gates to be secured with 
PG:&R corporation locks. 

6. Structures: Permanent structures must be located a minimum distance of 1 o·ft. from edge of pipe. Additionally, for 
pipeline 111aintenance; future construction, emergency response provisions, etc., we need a total width of 45 ft. to <1ccess 
the location. Do not stockpile or store demolition/construction material or equipment within this distance. PG&E cannot 
compromise on the ability to safely access, operate and maintain our facilities, especially when considering emergency 
situations. 

7. Construction Lauding: Please refer to chart below for approved construction loading as applicable to this project, Tn 
prevent dam~ge to the huried gas pipelines, there are weight limits that 1nust be entOrced whenever any equipn1ent gets 
within 10 feet of traversing a pipeline. Due to the weight variability of tracked equipment, cranes, vibratory compactors, 
etc., do not allow any construction equipment within 10 ft. of the gas pipeline(s) without approval from the PG&E 
gas transmission pipeline engineer. Wheel loading calculations will need to be determined, and the pipeline may need 
to be potholed by hand in a few areas to confirm the depth of the existing cover. These weight limits also depend on the 
support provided by the pipeline's internal gas pressure. lfPG&E's operating conditions require the pipeline to be 
depressurized, maximum wheel loads over the pipeline will need to be further limited. For compaction, please use walk
behind compaction equipment if within 2 feet of the pipeline. Crane and backhoe outriggers must be set at least 10 feet 
from the centerline of the gas pipeline. Specific to this project, please ensure max PPV vibration levels are less than 
2in/sec. 

Referencing the chart below, for wheeled equipment only (excludes tracked equipment and vibratory rollers), for a depth 
of cover of2ft over top of the 26" pipeline, the pipe may be subjected to a maximum half-axle wheel load of 4580 lbs. 
Specific to this project, the 17,500 lb Takeuchi TBl75 excavator and 8,000 11.J Bul.Jcal Excavator are app1·oved for 
use. If any equipment is planned to be operated within I 0 ft. of the pipeline that exceeds the half-axe I weight specified 
below, please contact the gas transmission pipeline engineer for approval. Half axle weight is the gross weight upon any 
one wheel, or wheels, supporting one end of an axle . 

. 

Depth of Cover (ft. to Top of Pipe) Max. Half-Axle Wheel Loading (lbs.) 

2 4580 
3 6843 
4 7775 

5 7318 

Feel fi·cc to contact 111e if th~re are any questions or concerns. 

John Dolcini 
Pipeline Engineer - Gas Transmission 
Pacific Gas and Electric Company 
Email: J?DP@pge.com 
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Chapter 8: Vibration Impact Criteria 8-1 

8. VIBRATION IMPACT CRITERIA 

Because of the relatively rare occurrence of annoyance due to ground-borne vibration and noise, there has 
been only limiled sponsored research of human response to building vibration and structure-borne noise. 
However, with the muslruction of new rail rapid transit systems in the past 30 years, consideralJle 
experience has been gained as to how people react to various levels of building vibration. This 
experience, combined with the available national and inlemational standards,t1

·'·"1 represents a good 
foundation for predicting annoyance from ground-borne noise and vibration in residential areas as well as 
interference with vibration-sensitive activities. 

The criteria for environmental impact from ground-borne vibration and noise are based on the maximum 
root-mean-square (rms) vibration levels for repeated events of the same source. The criteria presented in 
Table 8-1 account for variation in project types as well as the frequency of evenls, which differ widely 
among transit projects. Most experience is with the community response to ground-borne vibration from 
rail rapid transit systems with typical headways in the range of 3 to 10 minutes and each vibration event 
lasting less than 10 seconds. It is intuitive that when there will be many fewer events each day, as is 
typical for commuter rail projects, it should take higher vibration levels to evoke the same community 
response. This is accounted for in the criteria by distinguishing between projects with varying numbers of 
events, where Frequent Events are defined as more than 70 events per day, Occasional Events range 
between 30 and 70 events per day, and Infrequent Events are fewer than 30 events per day. Most 
commuter rail branch lines will fall into the infrequent events category, although the trunk lines of some 
commuter rail lines serving major cities are in the occasional events category. 

The criteria are primarily based on experience with passenger train operations with only limited 
experience from freight train operations. The difference is that passenger train operations, whether rapid 
transit, commuter rail, or intercity passenger railroad, create vibration events that last less than about 10 
seconds. A typical line-haul freight train is about 5000 feet long. At a speed of 30 mph, it will take a 
5000-foot freight train approximately two minutes to pass. Even though the criteria are primarily based 
on experience with shorter vibration events and this manual is oriented to transit projects, there will be 



8-2 Transit Noise and Vibration Impact Assessment 

situations where potential impacts from freight train ground-borne vibration will need to be evaluated. 
The prime example is when freight train tracks must be relocated to provide space for a transit project 
within a railroad right-of-way. Some guidelines for applying these criteria to freight train operations are 
given later in this chapter. 

8.1 VIBRATION IMPACT CRITERIA FOR GENERAL ASSESSMENT 

8.1.1 Sensitive-Use Categories 
The criteria for acceptable ground-borne vibration are expressed in terms of rms velocity levels in 
decibels and the criteria for acceptable ground-borne noise are expressed in terms of A-weighted sound 
levels. The limits are specified for the three land-use categories defined below: 

• Vibration Category 1 - High Sensitivity: Included in Category I are buildings where vibration 
would interfere with operations within the building, including levels that may be well below those 
associated with human annoyance. . Concert halls and other special-use facilities are covered 
separately in Table 8-2. Typical land uses covered by Category I are: vibration-sensitive research 
and manufacturing, hospitals with vibration-sensitive equipment, and university research operations. 
The degree of sensitivity to vibration will depend on the specific equipment that will be affected by 
the vibration. Equipment such as electron microscopes and high resolution lithographic equipment 
can be very sensitive to vibration, and even normal optical microscopes will sometimes be difficult to 
use when vibration is well below the human annoyance level. Manufacturing of computer chips is an 
example of a vibration-sensitive process. 

The vibration limits for Vibration Category I are based on acceptable vibration for moderately 
vibration-sensitive equipment such as optical microscopes and electron microscopes with vibration 
isolation systems. Defining limits for equipment that is even more sensitive requires a detailed 
review of the specific equipment involved. This type of review is usually performed during the 
Detailed Analysis associated with the final design phase and not as part of the environmental impact 
assessment. Mitigation of transit vibration that affects sensitive equipment typically involves 
modification of the equipment mounting system or relocation of the equipment rather than applying 
vibration control measures to the transit project. 

Note that this category does not include most computer installations or telephone switching 
equipment. Although the owners of this type of equipment often are very concerned about the 
potential of ground-borne vibration interrupting smooth operation of their equipment, it is rare for 
computer or other electronic equipment to be particularly sensitive to vibration. Most such equipment 
is designed to operate in typical building environments where the equipment may experience 
occasional shock from bumping and continuous background vibration caused by other equipment. . 

• Vibration Category 2 - Residential: This category covers all residential land uses and any buildings 
where people sleep, such as hotels and hospitals. No differentiation is made .between different types 
of residential areas. This is primarily because ground-borne vibration and noise are experienced 
indoors and building occupants have practically no means to reduce their exposure. Even in a noisy 
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urban area, the bedrooms often will be quiet in buildings that have effective noise insulation and 
tightly closed windows. Moreover, street traffic often abates at night when transit continues to 
operate. Hence, an n~r.upant of a bedroom in a noisy urban area is likely to be just as exposed lo 
ground-borne noise and vibration R5 snrnr,one in a quiet suburban area. The criteria apply to the 
transit-generated ground-borne vibration and noise whether the source is subway or surface running 
trains. 

• Vibration Category 3 - Institutional: Vibration Category 3 includes schools, churches, other 
institutions, and quiet nffir.cs that do not have vibration-sensitive equipment, but still hove the 
potential for activity interference. Although il is generally appropriate to include office buildings in 
this category, it is not appropriate to include all buildings that have any office space. for example, 
most industrial buildings have office space, but it is not intended that buildings primarily for 
industrial use be included in this category. 

Table 8-1. Ground-B-orne Vibration (GBV) and Ground-Borne Noise (GBN) Impact Criteria for 
General Assessment 

I..and Use Category 
.. 

GBV Impact Levels GBN Impact Levels 
. (VdB re 1 micro'inch /sec) (dB re 20 micro Pascals) 

.. Frequent . Occasional Infrequent · Frequent Occasional Infrequent 
. Events1 Events' Events' Events1 Events' Events3 

Category 1: 
Buildings where 

65 VdB4 65 VdB4 65 Vdll4 N/A4 N/A4 N/A4 vibration would 
interfere with 
interior onerations. 
Category 2: 
Residences and 
buildings where 72VdB 75VdB 80 VdB 35 dBA 38dBA 43 dBA 
people normally 
sleep. 
Category 3: 
Institutional land 

75VdB 78VdB 83 V<lB 40dBA 43 dBA 48 dBA 
uses witl1 primarily 
daytime use. 
Notes: 

L "Frequent Events" is defined as tnore than 70 vibration events of the same source per day. Most rapid transit projects fall 
into this category. 

2. "Occasional Events" is defined as between 30 and 70 vibration events of the same source per day. Most commuter trunk 
lines have this many operations. 

3. "Infrequent Events" is defined as fewer than 30 vibration events of the same kind per day. This category includes most 
commuter rail branch lines. 

4. This criterion limit is based on levels that are acceptable for most moderately sensitive equiptnent such as optical 
microscopes. Vibration-s.ensitive manufacturing or research will require detailed evaluation to define the acceptable 
vibration levels. Ensuring lower vibration levels in a building often requires special design of the HV AC systems and 
stiffened floors. 

5. Vibration-sensitive equipment is generally not sensitive to ground-borne noise. 
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Table 3: Project Construction Equipment Maximum Noise Levels, 
L~ax 

Range of Suggested Maximum Sound 

Maximum Sound Maximum Sound Levels (dBA) at 100 
Levels Levels for Analysis feet 

TVDe of Eqwpmeot (dBA at 50 feet) (dBA at 50 feet) 

Jackhammers 75 to85 82 76 
Pneumatic Tools 78 to BB 85 79 

Haul Trucks 83 to 94 88 82 
I-Ivdraulic Backhoe 81 to90 86 . 80 
Hydraulic Excavators 81 to90 86 80 
Air Comoressors 76 to 89 86 80 
Trucks 81to87 86 80 

Source: Bolt, Beranek & Newman, 1987. Noise Control for Buildings and Manufacturing 
Plants. 

Sensitive receptors are located immediately adjacent to the proposed project at 55 Gates Street, 61 

Gates Street, 65 Gates Street, and 3574 Folsom Street. During the construction period for the proposed 

project of approximately twelve months, occupants of the nearby properties could be disturbed by 

construction noise. 11Il1es may ocrur when noise could interfere with indoor actiyities in nearby 

residences and other businesses near the project site. 

As shown in Table 3, above, construction equipment would comply with the limits in the Noise 

Ordinance and would not exceed 80 dBA at 100 feet, with the exception of haul trucks. fn the case of 

haul trucks, the noiBe impact would be less than significant, as the analysis above is based on the 

maximum value in the range of maximum sound level and estimated noise presented in Table 3 is at 

a distance 15 feet closer to ihe nearest actual sensitive receptor to the proposed project Additionally, 

the Federal}Ilghway Administration, in a mo:i:e recent publicatlon than that used above, estimates 

dump trucks to generate noise at a level closer to 70 dBA at 100 feet, a noise level 24 dBA less than the 

estimate utilized ffi the above analysis.M Therefore, haul trucks used during construCtion of the 

pl!Oject are anticipated to meet the noise levels in the Noise Ordinance. 'The .inqease ir1 l.loise in the 

project area during pr~ject construction would not be considered a significant impact of the p-roposed 

30 US Deparbnent of Transportation,. Federal Highway Administration, Construction Noise Handbook, Table 
9.1, July 2011. 
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project because the construction noise would be temporary, interrrrlttent, and restricted in .occurrence 

and level, as the contractor ~ould be required to comply with the Noise Ordinance. Therefore, given 

the above, construction,noise woUid be less than significant. 

Impact N0-3: The proposed project could res11lt in exposure of persons to, or generation of, 
excessive groundbome vibration or gmundborne noise levels. (Eess-1'han~Siiptifican± Impact w.ith 

Mitigation Itu:orparated) 

Project operation associated with residential uses would not generate substantial groundbon1e noise 

and vibration. Construction of the proposed project would involve site preparation and other 

construction activities. It would .include the use of construction equipment that could result in 

gruundbome vibration affecting prope1-ties adjacent to the project site or to PG&E Pipeline 109. No 

pil<" driving, blasting, or substantial levels of excavation or grading activities are proposed. 

Given tJ:teJ'!"Oposed project'sproxllnity to PG&E Pipeliny 109, a c<Jnstroction viln:~.ti.o.n <wa!Ysis.was 
"'"~ - ' . ···---· -·~- ,,,•.- - . 

pcrf~rrrted Jo~ Ute propose_~_P!·.oje,ct to _r,IB.sess any p9fe!1f:i.a;J, adye:r;~~.®p~c:t on. t:h~ .. ~ip_eijrt~.!1'.P,yt 

vjbration due to constructi.on-rel~te<l.equipment and work" The rep9rt evaluat0q. vibratm:y impacts 
.-h.•"----~--- - ' •' '" . "' ' ·-:.,, ... ,. .... ., .. .,..... . ....... , 

related to eXi.'1vation of the s.ite for the purpo.se of deyeloping a proper f9w1dafion for the buildings, 

digging trenches for utilities to the residences, and the extension of Folsom Street for acq,ssto the 
...... ,, .. _,,_~----.---·-·-~"-~···· .. . ., '"' •'' -

resid~ce1'. · .. 

The analysis assumed work on the proposed project would include: 

• For the foundations, the excavation and the installation of a 12-incll to 18-inch thick concrete 

slab, with a potential of drilling holes for piers. If needed, compaction of the site would be 

done by hand, and U1ere is potential of hand operated jack hammering being required. 

• For the utility· trenches, excavation would be done at distances no closer than 5 feet fron1 

Pipeline 109. For the street extension, top soil up to as much as 12 Inches will be removed, 

and a cement concrete road surface wilh a thickness of 8 to 10 inches would be installed. 

' 1 Illingworth and .Rodkin, Inc., Constniction Vibration Evo/uotion for 3516 and 3526 Folsom Stre<t, March 24, 
2017. 
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• For both the foundations and the street: extension,. the soil.s from the sires would be 

transported out by a conveyor belt to Bernal Heights Boulevard. 

In order to estimate the vibration level at the Pipeline, the analysis utilized the following equation: 

PPV ..,,,,,.ppy re<(25/D)" 

PPV cqu>p: the Peak Particle Velocity (PPV) at 25 feet measured in inches/sec 
PPV rei:: lhe PPV al Ute dIBLU1'1l.'.1:! Le.lug n1~asu.re<l 

D: the distance being mcu.sw·ed 
n: a value <lete:rnUned by $Oil conditions, rai1~1g f.ro1111.5 to 132 

'The PPV ~ill!> vaiues for tl1e equipu1enl lo be used fur Hi.c proposed ·were L'Ollecled from ihree sources: 

the Federal Transit Authority (FTA), Ui.e New Hau1ps1:W:e Department Qf'I'rartsportation, and fron1 a 

sb.tdy of vihrntion from ronsb:ucl:ion act:iviticafor o. project at the Iialeakala· National Parkin Ilawnli. 

Thr. PPV~ for PAch piPrPs of equipment 1.:n:oposed to b~ ust:d, during project construction nctivitic::; ru:c 

sununari.zed in the folloMng table: 

,.,, - -
Table 4: Peak Particle Velodiics (PPVs) of Projed Conslrnction Equipment 

--···-- - --
Source of Data 

------

Equipment (project phase) FfA New Ham.pshire Iialeakala Project 

DOT 

Excu_vutor O.u4 PPV 0.18PPV 

(fow1dalion ond utility trendies) 

Jackhammer, if needed 0.04PPV 

(fot:u1da-t:ion) 

Small Bulldozer (grading) 0,003PPV 

Caisson drilling, if needed (piers) 0.09PPV 
----"'"' 

31 lbid. 
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For the purposes of analysis, the higher (more conservative) value of 0.18 was used for the examining 

the impacts of the excavator. For then-value in the equation above, the California Department of 

Transportation (Caltrans) recommends a value of 1.1 for "very stiff" and "furn" soils which, 

according to the August 2013 soils report characterize the top 3 to 4 feet of the project site, which is 

also underlain with chert bedrock." Caltrans suggests an n-value of 1.0 for "hard, competent rock: 

,hedmck, exposed hard rock," which characterizes the chert bedrock located hene•th the soils on the 

project site." Utili7ing the equation above, a lower n-value is associaled wiU1 a lower PPV level~ that 

is, harder rock reduces vibration mcire quickly than looser rock or soils. For the purposes of the 

analysis, however, to obtain a conservative (worst-case) resul~ an 11-value of 1.5, the maximum value, 

Was.used. 

To determine the potential for fill adverse impact lo lhe PG&E Pipeline 109, the analysis compared 

the highest es,timated,PPV for each piece of equipment at its nearest proximity to the pipe. dming 
;•. 

project work. The criteria. for damage to a pipeline due to vibration cover a wide-range of l'PV, as 

documented by Cal trans." For example, a PPV value of 25 in/sec associated with an "explosive near 

[a] buried pipe" resulted in no damage, as did PPV values for "explosive[s] near [a] buried pipe" of 

50-150 PPV, The analysis prepared for the proposed project utilized a conservative 12 inches/second, 

a value based on the West Roxbuiy Lateral Project in Massacl;lusetts, .as the criteria for potential 

damage to the pipe," 

The calculated maximum_PPVs for each type of equipment proposed to be used during.project 

construction activities are sunnnarized below in Table 5. 

""H. Allen·Gruen, Report_ Geati::ch11ical Tuvest-igaHon Plt11z11ecl Residerice at .3516 Folsoru Street, San Frrtncisco, 

California, August 3, 2013. 

M Illingswoth & Rodkin Inc, Memo: Ground Characteristics and Effect on Predicted Vibration, April 14,. 2017. 

35' California Department of Transportation, Transportation and Co11Struction Vilwation Guidance Manu.al, 
Septrunber 2013, page 76. 

36 The analysis notes that buried pipe..:; can withstand higher PPV because they are constrained and do not 
ampli!y ground motion, like freestanding structures, h'ke historic buildings, do. According to the Call:rans report 
cited in the analysis, PPV values as high as 150 have been shown to not harm underground pipes. 
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Table 5: PPV Estimates and Danrnge Potential of Project Construction Equipment 

Eq1:11pment (project Closest· Proximity to Higlrnst Estimated PPV Danl.age crite:r.i;i 

phase) Pipe (iJ.1ches/second) PPV at the Pipeline 

(inches/second) 
-·--· 

Hxcavator (foundaiion) 13 feet 0.48 12 
•'-'"·"~--· 

jackhammer 13 feet 0.11 12 

(foundation) 
··-----

Drilling (piers) 12 feet 0.24 12 

Small bulldozer (road 1 foot 0.38 12 

construction) 

Excavator (utility 5 feet 2.01 12 

trenches) 

Although the vibration assessment for the proposed project is based on damage criteria of 12 in/sec, 

PG&E has evaluated the proposed project and, through its regulat01y authority for work in proximity 

to its pipeline, has set a PPV standard of2 in/sec for this seclion of PipeliTie 109. "It is noted that this 

standard is highly conservative in that it is a factor of 10 lower (more stringent) than the already 

conservative damage criteria used in the vibration assessment 

As discussed above, on page 23, the proposed project would be required to comply with PG&E 

regulations for construction work within 10 feet of a pipeline. These requirements mclude the 

physical presence of a PG&E inspector whenever work wiUtln 10 foet of a pipeline is performed; 

gl'ading and digging standru.tls; fue placement of pipeline markers during demolition and " 

construction; standards for construction machinery and loading near and on top of underground 

pipelines; and limitations on placing landscaping, structuies or fo:ncing within certain distances from 

37 PG&E Gas Transmission Pipeline Services-Integrity Management, 3516/26 Folsom Street, March 30, 
2017. 
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the pipeline. 'fhe£e practices, as required by law, are in place to ensu.r~ ronstn1C'tion f:lctivities do not 

substantially affect underground services, including natural gas pipelines. Furthermore, the 

proposed project, including street improvements, would be subject to the same PG&E pl"? approvals 

and oversite as othex excavation and street improvements in. S<1n Francisco. 

In accordance with CEQA, the Planning Department does not require mitigation meaSUies for 

impacts that would be les:s than significant through compliance with applicable regulatory 

requirements. Further, the vibration analysis for the project indic~tes that the proposed project 

would not exceed PG&E's highly conservative 2 in/sec PPV value (which is measured as a value 

rounded to a whole number). However, in an abundance of caution for the pmposes of this project's 

envirorunental evaluation, this Initial Stu\iy finds that project construction would have a sigrtlfi.cant 

vibration impact to Pipeline 109. Implementation of Mitigation Measures M-N0-3 would ensure that. 

PPV values remain at or below PG&E's.2 in/sec PPV vaiue. With implementation of M-N0-3, below, 

there would be no possibility of a sigrtlfi.cant vibration effect on PG&E' s Pipeline 109. 

Miligalion Measure M7N0-3, Vibralion Managem.ent Plan: 

The Pmjecl Sponsor shall ,..,tain the services of a qua lilied sl.r:uctural engineer to develop, and the 

Pi'ojecl Sponsor shall adOpt,. a vibration InBDagement and continttous monitoring plan· to cover 

any constru('.tion equipment opcr<ttions performed within 20 feet of PG&E Pipeline 109. The 

vibration management and monitoring plan shall be submitted to PG&E and Planning 

Department staff.for rnview and approval prior to issuance of any construction permits. The 

vibratinn managementpJan shall include: 

• Vibralion Monitoring: Continuous vibration monitoring throughout the duration of the 

major structural project ac~vities to ensure· tha,t vibration levels do not exceed tp_e 

established slijndard. 

• Maximw;n PPV Vibtation Levels: ·Maxinrum PPV vibration 1evBls for t'lny erp,1Jptnent 

shall be less than 2 inChes per second (in/sec). Should maximum PPV vibration levels 

exceed'.!. in/sec, all construction work shall slop and PG&E shall be no lilied to oversee 

further work. 

• Standby Inspection: A PG&E Gas Transmission Standby Inspector must be present 

during any .de1nolllio1'\ or conslruclio.Lt actlvity within 10 feet of the gas pipelin.e(s). 'Ibis 
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includes all grading, trenching, gas line depth verifications (potholes), asphalt or concrete 

demolition/removal, removal of trees, signs, light poles, etc. This inspection would be 

coordinated, through the Underground Service Alert (USA) service at 811or1"800:227-

2600, A minimum notice of48 homs is required. 

• Grading/Excavatiore Any excavations, induding grading wot!<, above or around 

Pipeline 109 must be performed with a PG&E inspector present: This indudes all laterals, 

8Uhgrade~; and gas line d"f>th verifitatioilH (potholes). Work!n I.he vicinity of Pipeline 

109 must be completed consistent with J>G&E Work Procedure TD··4412P-O.S "11.xcavaliort 

Procedures for Damage Prevention." Any plans to expose and support Pipeline 109 

across an open excavation must be approved by PG&E Pipeline Engineering in writing 

prim• to performing U1e work Any grading or digging within two (2) feet of Pipeline 109 

shall be dug )Jy hand. Water jetting to assist vacuum excavating must be limited to 125 

pounds per square indt gage (pslg), 

• Pipeline Markers: Prior to the commencement of project activity, pireline markers must 

be placed along the pipeline route, With written PG&E approval, any existi.ng markers 

can be temporarily relocated lo accommodate construction work, but must be reinstalled 

once construction is complete, 

• Fencing: No parallel fenciiig is allowed within 10 feet of Pipeline 109 and any 

perpendicular fencing shall require 14 foot access gates to be seemed wifu PG&E 

corporation locks, 

• Structures: Permanent structures must be located a minimum distance of IO feet from the 

edge of Pipeline 109. A total widU1of45 feet shall be maiotaioed for pipeline 

maintenance, No storage of construction or demolition materials is permitted within this 

45 foot zone. 

• Construction Loading: To operate or store any construction equipment within 10 feet of 

Pipeline 109 that exceeds the half-axle wheel load (half axle weight is the gross weight 

upon any one wheel, or wheels, supporting one end of an axle) in·fue table below, 

approval from a PG&E gas transmission pipeline engineer is required: Pipeline 109 may 

need to be pofuoled by hand in to confirm the depth of the existing cover. TI1ese weight 

limits also depend on the support provided by the Pipeline's internal gas pressure, If 

PG&E's operating conditions require.the Pipeline to be dep.ressurized, maximum wheel 
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loads over the pipeline will need to be further limited, For compaction within hvo feet of 

Pipeline l09, walk-behind compaction equipment shall be required.. Crane and backhoe 

outriggers shall be set at least 10 feet from the centerline of Pipeline 109. MaximumPPV 

vibration levels for any equipment shall be less than2 in/sec. 

Depth of Cover to Top of Pipe (ft.) Maximum Half-Axle Wheel Loading (lbs) 

2 4,580 

3 '6,843 

4 7,775 

5 7,318 

With ilnplert1entation of Mitig£Ition Measure M~N0-3 sigoifii:-arit vibration. jmpactf.: to PG&E'!: 

Pipeline 109 wnnld be rcdU.red ton k•ss-llum~slgrillirunt level 

In1pnct N0-4-; 111e _v1upused project wouid not be substantially affe,ted by existing noise levels. 
(Not Applicable) 

This impact is only to be analyzed if the proposed project would exacerbate the existing noise 

enVironment. Impact N0-1 concluded the proposed project would not res-ult in a significant noise 

impad. TI1ert-1ore, thi'>impact need not be analyzed. Impacts N0-2 and No-3 addres~ conslrurtion 

related noise and vibra.tion impacts, whkh woukl not affect Ute proposed project as the project site 

would not be oc:c;upied until completion of construCtion activities, I-Iowever, the following is 

provided for informational purposes. 

Roadway noise is the predornin<tnt source of noise in fue projecl vicinity. The City's ba,ckgrOund 

noise levels map idcntiJ)es Ute project >It~ to be exposed. to traffic nOL<;e Jevels between 55 and 60 dBA 

Ldn. ~I! TI1e City·~ land use compatibility chart shows that "s01tislactory" sormd levelB for·-i:csidential 

JU City and Counl,y of San Fran cir.co, General l'ltm, Environme11lill Pniledion Element, Map 1 (Bnckgrvund 
Noist fLrJel~, 2009), 2009, 'lh:is document is available fur review ut · 
lll.m;U~lan.s(plannina;.0Nflln."la~/f£i.cnv.4·onrnenta]II!NV M'NJ1 Background ·_Nolse%20LcvcJs.pdE 
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Leu Than 
Significant 

Potentla/ly wilh Less-Tfmn-
Significant MlUgatton Significant No Not 

Topic,s:· Impact Incorporated Impact Impact Applir:ab/B 

13. GEOLOGY AND SOILS-
Would the project: 

•) Expose people or structures to potential 
substantial adverse effects, including the risk of 

lut.i., i.njw. r, u~' <lcalld1wolvi.ng: 

l) Rupture of a known carthquzi.ke fault, as D D ISi D D 
dellneiltl?d ort the n1osl retf'llt Alquffil-Prioto 
Earthquake FaultZ<mfilg Map issued by the 
State Geologist for the. B.rf!l'l or based on 
otlu,!r substantial evidence of n known fault? 
(Refer to Divic;ion ofMinE'S ;i:nd Geology 

Spt!1.:Wl Publicatiult42.) 

ii) 8tmne- SflimTlir emnnrJ ,_hRkin&? D D ISi D D 
Iii) 5eisn'1ic--rclated gi;ulUld f-..tllure, in.eluding D D ISi D D 

l111ulifaction? 

iv) Landslides? D D ISi 0 D 
b) Ke:uHin $ubstontiol soil eroolon ot the lo.<~s t:>f D D ISi D D 

topsoil? 

e) B~ lOl':D.k!d on geologic unit or soil that is unst:abk, D 0 ISi D 0 
or tlmt Would became unshlile as a result of Uu~ 
project, arid.potentiallyresttltin on- or off-site 
landslide~ lateral spreading. subsldenc~ 
liquefaction, or collapw? 

d) Be located qn expansive soil, as defined in D D D 0 
'£a.hie 18-1-8 of the TJniforrn Building Code, 
creating subslantial risks to life or property? 

e) Have soils i.nr;>.;Jpable of o.dcc1uately li1tpporting D 0 0 D 
the use of septic tanks or alternative ·wastewater 

dlsposal sy~tcm:> where sewcrB aren.ot available 
for the disposal ofwastewnlet? 

Q Qiange substantially Un"! topography or any D D l8l 0 D 
uniqu~ ~Qlogic or physical features of th~ site? 

g) Directly or indirectly desh:oy a unlque D D [gJ 0 D 
paleontological resource or site or unique 
gcolo~k'fcatt.trc? 

The project site would be connected to lhe City's existing sewer system and would not requlre use of 

septic &ystems. n,_erefo:i:e, Topic 13.c would not be applicable to the projecl site. 

1 
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The analysis in this section is based, in part, on the Geotechnical Investigations prepared for the 

proposed project. 56 The project site is. underlain by three to fow: feet of soil overlying chert bedrock. 

The soil is characterized as very stiff, lean clay at one boring location, and very stiff, silty clayey sand 

overlyiµg sandy lean clay at another boring location. Groundwater was n.ot encountered at the 

maximum boring depth of five feet The pr~posed project includes a maximum depth of excavation 

of ten feet for installation of the spread footing foundations for the proposed residences. 

Impact GE-1: The proposed project would not result in exposure of people or structures to 
potential substantial adverse effects; including the risk of foss, injury, or death involving rupture 
of a known earthquake fault, seismic gro1mdshoking, liquefodion, lateral spreading... or 
landslides. (Less-11um-Significant Impact) 

The project site is not located wiUrln an Earthquake Fault Zone as defined by the Alquist-Priolo 

Earthquake Fault Zoning Act and no known or potentially active fault exists on the site. 57 No active 

faults have been mapped on the project site by the United States Geological Survey (USGS) or the 

Cnlifo111ia Gmlogicol Survey (CCS).i' Tn a xfomically active area, ouch as the San Francisco Bay 

Area, the possibility exists for future faulting in areas wh~re no fauJts previously existed. However, 

sll:i,ce faults with known surface rupture have been mapped in California, and n.o evidence of active 

faulting on the site has been found, the potential for impacts to the propo:red project due to fault 

rupture are less than significant. 

However, a.lt11ough the project h-ite is :not located within a seismic hazard zone, it may be subject to 

ground shaking in the event of an earthquake on regional fatilt lines like the entire San Francisco Bay 

56 R Allen Gruen, Geotechnical llngineer, Geotechnical Investigation, Plarmed Development at 3516 
Folsom Street, San Francisco, California,. Augu.st 3, 2013. H. Allen Gruen, Geoteclmical Engineer, Geotecbnical 
:investigation, Planned Development at 3526 Folsom Street, San Ft:andsro,. C'.alifomia, August 3, 2013. 

S'l 'Califomia Depa:rtm.ent of Conservation, California Geological Survey, Alquist-Priolo Fault Zones ·in 
Electronic Format, 2010. This document is available for review at www.gµake.ca.gov/grru!ps/a-p/ap mi:q.>s.htm 

58 U.S. Geological Survey and California Geological Survey, Qu~ternaiy Fault and Fold Databas~ fur the 
United States, 2010. This document is available for review atwww-•artbaual<e.usgs.govlhazar<ls/qfaulls. 
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I. MITIGATION MEASURES 

The following mitigation measure has been identified tu re<lu<..:t:!" pulenlially significant environmental 

impacts resulting from the proposed project to Less That·t Signilicant levels. 

Mitigation Measure M-N0-3, Vibration Management Plan: 

The t'l:oject'5ponsor shall retain the services 0£ a qualified structui-al engineer to develop, ond lhc 

Project Sponsor shall adoptr a vibration management and continuous monitoring plan to cover 

any construction eqtiipment operations performed within 20 feet of PG&E Pipellne 109. The 

viliration management and monitoring plan shall be submitted to PG&E and Planning 

Department staff for review and approval prior to issuance of any construction permits. The 

vibration management plan shall include: 

• Vibration Monitoring: Continuous vibration monitoring throughout the duration nf the 

tn.ajor sti•uctw:al ptoje(;l «l'tivilies tu ensure that v:ibtation levels d.o not eX:ceed::the 

established standard. 

• Maximum PPV Vibration Levels: Maximum PPV vibration levels for any equipment 

shall be less lhan 2 inches per second (in/sec). Should maximum PPV vibration levels 

exceed 2 in/sec, all construction work shall stop and PG&E shall be notified to oversee 

further work 

• Standby Inspection: A PG&E Gas Transmission Standby Inspector must be present 

during any demolition or construction activity within 10 feel of the gas pipeline(s). Tlris 

includes all grading, trenclling, gas line depth verifications (polholes), asphalt or coho:ete 

demolition/removal, removal of trees, signs, light poles, etc. This ;nspection would be 

cootdii1ated through the Underground Service Alert (USA) service at 811or1-800-227-

2600. A minimum. notice of 48 hours is required. 

• Grading/Excavation: Any excavations, including grading work, above or around 

April26,2017 

Pipeline l 09 mtiSt be performed with a PG&E inspector present. This includes all laterals, 

subgrades, and gas line depth verifications (potholes). Work in lhe vicinity of Pipeline 

l09 must be completed consistent with PG&E Work Procedure TD-4412P-05 "Excavation 

Procedures for Damage Prevention." Any plans to expose and support Pipeline 109 

across an open excavation must be·approved by PG&E Pipeline Engineering in writing 

prior to performing the work. Any grading or digging within two (2) feet of Pipeline 109 

3o16"Z6 folwmBtreet 
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shall be dug by hand.' Water jetting to assist vacuum excavating must be limited' to 125 

pounds per square inch gage (psig). 

• Pipeline Markers: Prior to the commencement of project activity, pipeline markers must 

be placed along the pipeline route. With written PG&E approval, any existing markers 

can be temporarily relocated to accommodate construction work, but must be reinstalled 

once construction is complete_ 

• Fencing: No parallel fencing is allowed within 10 feet of Pipeline 109 and any 

perpcndicujar fencing shall requhe 14 foot access gates to be secured with PG&E 

corporation locks. 

• Strncture5' Pernillnent stmctures must be localed a minimum distance of 10 feet from the 

edge of Pipeline 109. A total width of 45 feet shall he maintained for pipeline 

maintenance. No storage of constmction or deinolition materials ls permitted within tliis 

45 foot zotie, 

• Construction Loadi~g: To opP.ra.t:B or store any construction equipment within lO·feetof , , 

April 26, 2017 

Pipeline 109 !hot exceeells the half-axle wheel load (half axle wcight is the gross weight 

upon any one wheel, or wheels, supporting one end of an axle) in the table below, 

approval from a PG&E gas transmission pipeline engineer is required. Pipeline 109 may 

need to be potholed by hand in to confirm the depth of the existing cover. These weight 

limits also depend on the support provided by the Pipeline's internal. gas pl-essw:e. If 

'PG&H1s operating conditJ~s require ·the Pipeline to be dep1·essuriz.ed, maximtun whee.I, 

loads over the pipeline will need to be further limited. For compaction within two feet of 

Pip.;ime 109, walk-behind compaction equipment Shall be requhed. Crane and backhoe 

outriggers shall be set at least 10 feet from the centerline of Pipeline 109. MaximumPPV 

vibration levels for any equipment shall be less than 2 in/sec. 

Depth of Cover lo Top of Pipe (ft.) Maximum Half-Axle WheeI:Loading (lbs) 

2 4,580 

3 6,843 
-···--- ·- ..... ~-·-•., 

4 7,775 

5 7,318 

3516-26 Folsom Street 

1~1111 



EXHIBIT 12 



IWNGWORTH&RODKIN1 INC. 
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I Willowbrook Court, Suite 120 
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Tel: 707-794-0400 Fax: 707-794-0405 
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To: 

From: 

Snbject: 

March 24, 2017 

Fabien T ,annoye 
Bluorange Designs 
241 Amber Drive 
San Francisco, CA 94131 

Paul R. Donavan, Sc.D. 
Illingworth & Rodkin, Inc. 

MEMO 

1 Willowbrook Court, Suite 120 
Petaluma, CA 94954 

Construction Vibration Evaluation for 3516 and 3526 Folsom Street 

An evaluation was completed of the potential for vibration levels from the residential building 
construction project at 3516 and 3526 Folsom Street of effecting a buried PG&E gas line located 
ahout 13 feet from the nearest outside perimeter of the buildings. The approximate locations of 
the residences are shown in Figure 1. 

Figure 1: Aerial view of the site of the proposed residential buildings 
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Three aspects of this project were considered: the excavation of the sites for the purpose of 
developing a proper foundation for the buildings, digging trenches for utilities to the residences, 
and extension of Folsom Street for access to the residences. A plan view of the project is 
provided in Figure 2. 
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Figure 2: Plan view of the proposed Project with the location of the PG&E pipeline indicated 

For the foundations, activity would involve the excavation and the installation of a 12-inch to 18-
inch thick concrete slab, with a potential of drilling holes for piers. If needed, compaction of the 
site would be done by hand, and there is potential of hand operated jack hammering being 

2 



required. For the utility trenches, excavation would be done at distances no closer than 5 feet 
from the gas line. For the street extension, top soil up to as much as 12 inches will be removed, 
and a cement concrete road surface with a thickness of 8 to I 0 inches will be installed. For both 
the foundations and the street extension, the soils from the sites are to be transported out by a 
conveyor belt to Bernal Heights Boulevard. 

In order to estimate the vibration level at the pipe, source vibration levels at reference distances 
for various types of construction equipment are available from Caltrans1

, the Federal Highway 
Administration (FHWA)2

, and the Federal Transit Authority (FTA) 3
• However, these resources 

all refer to the FT A levels which are taken as the standard reference of source levels. In cases 
where there are no FT A values for equipment, other source levels are obtained from the New 
Hampshire Department of the Transportation (NHDOT)4. In their 2012 report, NHDOT present 
levels based on their projects, as well as data from others including a Chaco Canyon Project5 and 
construction activities at Haleakala National Park in Hawaii6

• These data are typically provided 
in in/sec at a reference distance of25 feet. These levels are summarized in Table 1. For 
equipment which has more than one value, the average was calculated and shown in the right 

Table 1: Peak Particle Velocities at 25feetfor construction equipment in in/s 
. 

Type of Data Source 

Equipmnt FTA3 NHDOr4 Hawaii6 Chaco Canyon5 Average 

Vibratory roller 0.21 

Large bulldozer 0.09 
Hoe Ram 0.28 0.12 0.04 I 0.15 

Caisson drilling 0.09 
Loaded trucks 0.08 
Excavator 0.04 0.18 0.11 

Jackhammer 0.04 

Backhoe 0.04 0.03 0.03 

Small bulldozer 0.003 

Scrapper 0.02 

column of the table. For excavating the foundations and digging utility trenches, the equipment 
shown in Figure 3 is planned to be used. From Table 1, two PPV s have been reported in the 
literature covering a wide range of source level. This is not surprising as there is a large range in 
the size of excavators. The references do not supply details on the excavators used in generating 
these data. As indicated by Figure 3, the Takeuchi TB! 75 Excavator planned for this project is 
relatively small, however to be conservative in the vibration estimate, the maximum value of 
0.18 in/s was used in the analysis. Since there is possibility that a hand-held jackhammer could 
be used in some of foundation work, the value of 0.04 in/sis used from the Federal Transit 
Authority Guidance3

• For the grading work for removal of top soil for the Folsom Street 
extension, the small bulldozer value of 0.003 in/s was used in the estimations. If drilling for 
piers is required, the value of 0.09 in/s was to estimate the PPV at the gas line. 
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Figure 3: Photograph ofa Takeuchi TBJ75 Excavator to be used on site 

In order to estimate the vibration at specific distances, the following equation (Eqn I) is used: 

PPVequip = PPV,,r (25/D)" (I) 

where PPVequip is the peak paiticle velocity of the construction equipment at 25 feet, PPV,,r is 
the calculated velocity at the distance Din feet, and n is determined by the soil conditions. There 
arc various recommendations for the value of n. These range from 1.5 to 1.1 1

• From the soils 
report of August 2013, the soil is characterized as "very stiff' and "firm'''· Callrans 
recommends a value for n of I. I under these conditions, and this is also the value recommended 
by NHDOT. However, the FTA uses a value ofl.53

• For distances less than the 25 feet 
reference distance, value ofn=l.5 results in higher values of PPV so that this is also the most 
conservative assumption for distances of concern for the Folsom Street project. It should be 
noted that the above expression (Eqn I) is primarily used to estimate vibration values at 
distances beyond the reference distance of25 feet. As the distance becomes shorter than 25 feet, 
the vibration values increase exponentially and are increasingly sensitive to the value of n. As a 
result, the use ofEqn I, particularly with an n value of 1.5, is somewhat questionable, but 
certainly conservative for distances less than about 10 feet. Tn practice, Ejn 1 has been used to 
estimate peak patticle velocities at distances as close as 3.3 feet (1 meter) . 

Using the highest peak particle velocity values from Table I discussed above and Eqn 1 with 
n=l .5, PPVs were estimated for the project. For an excavator, the vibration level 13 feet from the 
foundation construction was calculated to be 0.48 in/s. For a jackhammer, the vibration levels at 
13 feet would be 0.11 in/s. If drilling of piers for the foundation is necessary, the minimum 
distance would also be 13 feet giving a PPV of 0.24in/s. Por the street extension, the vibration 
velocity for the gas line will vary depending on the location of the grading operation over the 
width of the street. In the extreme case, this would be directly over the gas line. The gas line, 
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according to PG&E, is about 2 to 5.6 feet below the existing cover. As the existing soil is 
removed, the small bulldozer (or the Takeuchi TB 175 configured with a blade and no excavator) 
could be operating at a distance of 1 foot from the gas line. Using Eqn 1 at a distance of! foot, 
the estimated vibration levels would be 0.38 in/s. For vibration concerns, this would be expected 
to be an upper bound as the vibration cannot physically increase exponentially as projected by 
Eqn 1. For utility line excavation, the excavator would not be used closer than 5 feet from the 
pipe for this work. Assuming that Eqn 1 provides an upper bound on estimated PPV, this 
relationship gives a value of 2.01 in/s at a distance of 5 feet. 

The criteria for damage due to vibration cover a wide range in PPV as documented in the 
Caltrans guidance 1• These criteria are generally for building damage of varying degrees, type of 
structure, and whether the source is transient or continuous/frequent intermittent. In the Caltrans 
guidance, the extreme case is for extremely fragile historic buildings where the threshold for 
potential damage is a PPV of0.08 in/s for continuous/frequent intermittent sources. For 
industrial buildings and bridges, a limiting criterion PPV of2.0 in/sis suggested9

• However, 
these criteria are for the response of aboveground structures, which include their unrestrained 
vibration that can be amplified by the incoming ground motions9

. For buried pipe, the response 
is constrained; that is, the pipe cannot move freely and amplify the ground motions 1• For these 
cases, higher levels of PPV can be tolerated compared to structures. PPV values from 25 to 150 
in/shave been reported to cause no damage to buried pipe for transient sources1

• A conservative 
PPV of criteria between 12.5 and 15 PPV has been developed based on buried pipe exposed to 
underground blasting. With this information, the West Roxbury Lateral Project in 
Massachusetts adopted of criterion of 12 in/s10 for underground gas lines. 

Using the fore mentioned described conservative assumption of equipment source levels and 
propagation rates, the results for this analysis for the Folsom Street project are summarized in 

· Table 2, which identifies the specific operation and estimated PPV at the specified distance. All 

Table 2: Calculated peak particle velocities.for equipment and operations at the Folsom Street 
construction site 

'"''',' 
.. •... ,, .... Millimum Distanc,e to 

. ,Etj11ipml)I!~ & Opei;atiou . Highest Estim:i,ted PPY, in/s · 
.. .. . ·'· · ········ Ph:>eline; feet .. 

' "· ... _ ·::·: ' "'" 

Excavator - Foundation 13 0.48 
Jackhammer - Foundation 13 0.11 
Ori I ling- Foundation Piers 13 0.,24 
Small Bulldozer - Road Construction 1 038 
Excavator - Utility Trenches 5 2.01 
the estimated PPVs are well below the West Roxbury cntena of 12 m/s. The PPVs arc 
essentially at or below the 2.0 in/s criterion for industrial buildings and bridges. It should also be 
noted thal for any construction equipment operations within 10 feet of the gas pipeline, PG&E 
requires that Gas Transmission Standby Inspector be present during those activities. This would 
apply to the road construction and work on the utility trenches. 
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Ground Characteristics and Effect on Predicted Vibration 

The March 24, 2017 Technical Memo entitled "Construction Vibration Evaluation for 3516 and 
3526 Folsom Street", a value of "n" of 1.5 wus used for estimating the propagation of peak 
particle velocity (PPV) in the equation: 

PPVequip = PPV ref (25/D)" 

where U is the distance between the construction operation and receptor, in this case the PG&E 
gas line. It wa~ slaled llmt this waq a conservative value. To further elaborate on that issue, 
please consider the following Lable from the Caltrans Transportation and Cnnslruelion Vibration 
Guidance Manual: 

Table .17. Measured and Suggested "n" Values Based on Soil Cl<lss 

Soil 
Clas.s 

ll 

ID 

IV 

Descrintion of Soil Mate-rial 
\VP~l.: or ~oft .:;o-ih;. hXJ'>'<' ~oih, cb:y or p;utWly .:;;01turat~ pe;it 
rnd um.;-k. mud, lcos.t beach ~ilnd, and <lw.:uil. >2md, 1ecr.nli)· 
plow""& (;lOmill, 5oft >p-Oni;y fo1e::;t or J1wgl1l' floor, orgaillc 
'loih, lop :;;oil (:ihovel penerrat~ e;;.:;:ily) 

V~lue of "n11 Suggested 
measured by Value of 
Woods and Jedele (1n" 
Data uot available 1.4 

Comp,,.rent ioib: mor.t :;.and:;, :;andy.::hy~, ~llly d.lyu, @.J.Vel, L5 u 
•;ilh, w1>athtt;,d 1ock (nn dig with r.ho\·e!) 

Ha.rd ~ih: derr.;e compldedi:,;md, d!yl'on~olirb.ted cby, 1.1 l.l 
coruoli.hted glacial till, :i-Qtne =POM iocl.:. (cann-0tdi~ with 
~!M"JveL need pick to bte:ik itp) 

Hard, e:om~lfillt rotk: ~ocl., fnF.hly e1qm~ed h;i.rd re-ck. Dilt;i. not :i.Y:UlJ.ble 
(difficult to btW with luw.llll!.r) 

1 

1.-0 



It will be noted that the n=l.5 is for soil that can be dug with a shovel. On lhe ulher hand, Soil 
Class IV is for harder soil which is categorized as difficult to break with a shovel. The value for 
n this case is 1.0. As stated in the earlier memo, the higher value of n actually estimates lower 
vibration levels. The differences in the calculated PPV for the two values of n shown below in 
an updated version of Table 2 of the March 24th memo: 

Calculated peak particle velocities for equipment and operations at the Folsom Street 
construction site 

... 
Minimum Highest Highest .... 

Equipment & Operation . I Distance to Estimated PPV Estimated PPV 
. . . Pipeline, feet for n=l.5, in/s for n=l.O, in/s 

Excavator - Foundation 13 0.48 0.35 
Jackhammer - Foundation 13 0.11 0.08 
Drilling - Foundation Piers 13 0.24 0.17 
Small Bulldozer - Road Construction I 0.38 0.08 
Excavator - Utility Trenches 5 2.01 0.90 

Contrary to what might be thought, the harder soil type actually produces lower PPV. 
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Joanna Stevenson 
Blake Stevenson 
1574 Church Street, Unit 1 
San Francisco, CA 94131 
jocyxo@gmail.com 

September 12, 2017 

Via U.S. Mail and Email 

Re: Pre-Buyout Negotiations Disclosure 11onn: San Francisco Rent Ordi11ance §37 ,9.E 
1574 Church Street, Unit 1, San Francisco, California 

Dear Mr. and Mrs. Stevenson, 

My office represents your landlord, Christopher Do, and he has retained my services lo 
discuss with you the option of providing you compensation lo voluntarily vacate your rental unit, 
located at 1574 Church Street, Uni!.1, in San Francisco, California. 

As you may be aware, the City of San Francisco regulates this kind of discussion bet\veen 
landlords and their tenants. Before landlords may negotiate a "Tenant Duyout Agreement", the 
landlord must first provide the tenant with certain notifications, including contact information for 
tenants' rights organizations, as well as substantive information about tenant rights (like the right 
to rescind a buyout agreement or the right not to enler one in the first place). 

Those required disclosures are enclosed in lhis idler for your reference. The form 
includes each of your names -Joanna Steyenson and Blake Stevenson - above a field for your 
signature and for you to date when you received the notification from me. lf you would \Je so 
kind, please execute this form and return it to my office in the enclosed, self-addressed stamped 
envelope. If there are any other (sub )tenants or occupants who would need to \Je pmiy to such an 
agreement, please let me know so that I can provide the required disclosures to them as well. 

Thank you in advance for your attention to this matter and for your assistance in 
complying with City regulations. I look forward to seeing whether everyone's expectations are 
aligned in reaching an agreement that I hope everyone will be happy with. 

Very truly yours, 

ZACKS, FREEDMAN & PATTERSON, P.C. 

Justin A. Goodman 

Enclosures. 
Pre-Buyout Negotiations Disclosure Form: San Francisco Rent Ordinance §37.9E 
w/SASE 
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Chapter 1 
Introduction And Background 

This manual provid<0s practical guidance to Caltrans engineers, planners, 
and consultants who must address vibration issues associated with the 
constrnction, operation, and maintenance of California Departmenl or 
Transportalion (Caltrans) projecls. 

Operation of construction equipment and construction teclmiques such as 
blasting generate ground vibration. Maintenance operations and lraffic 
traveling on roadways can also be a sonrce of such vibration. If its 
amplitudes are high enough, ground vibration has the potential lo damage 
structures, cause cosmetic damap;e (e.g., crack plaster), or disrupt the 
operation of vibration-sensitive equipment such as electron microscopes 
and advanced lechnology production and research equipment. Ground 
vibration and groundborne noise can also be a source of annoyance to 
individuals who live or work close to vibration-generating activities. Pile 
driving, demolition activity, blasting, and crack-and-seat operations are 
the primary sources of vibration addressed by Caltrans. Traffic, including 
heavy trucks traveling on a highway, rarely generates vibration amplitudes 
high enough to cause structural or cosmetic damage. However, there have 
been cases in which heavy trucks traveling over potholes or olh<.0r 
discontinuities in the pavement have caLLseu vibration high enough lo. 
result in complaints from nearby residents. These types of issues typically 
can be resolved hy smoothing the roadway surface. 

Freight trains, mass-transit trains, and light-rail trains can also be 
significant sources or ground vibration and groundbome noise in the 
enviromnent. Caltrans is usually not involved in the construction of rail 
projects. There are, however, instances in which construction or 
modification of a roadway requires the relocation of existing rail lines. In 
these cases, Caltrans must consider the effects on ground vibration 
associated with relocated existing tracks. 

The guidance and procedures provided in this manual should be treated as 
screening tools for assessing the potential for adverse effects related to 
human perception and structural damage. General informalion on the 
potential effects of vibration on vibration-sensitive research and advanced 
technology facilities is also provided, but a discussion of detailed 
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assessment methods in this area is beyond the scope of this manual. Most 
situations involving research and advanced technology facilities will 
require consultation with experts with specialized expertise in this area. 

The information in this manual is meant to be informative and educational 
to those individuals who must address vibration from construction 
equipment, explosives, and facility operations. As such, the information 
presented herein is considered both reliable and accurate. However, 
because the authors have no control over the conditions under which the 
information might be used, any and all risk associated with the use of the 
information contained herein lies with the user of this manual. This 
document is not an official policy, standard, specification, or regulation 
and should not be used as such. Tts content is for infonnational purposes 
only. 

This manual does not supersede previous Caltrnos publications on 
earthbome vihration. Rather, it is intended to supplement previous 
publications and to improve knowledge and infomiation related to this 
issue. Caltruns has been involved in the evaluation of earth borne v ibrntion 
since 1958 and has conducted numerous studies since that time. A 
Caltrans report titled Survey of Earth-borne Vibrations due to Highway 
Construction and Highway Tn!ffic (Rep01t CA-DOT-TL-6391-1-76-20) 
compiled a summary of results, findings, and conclusions of23 studies 
completed in the 17-year period between 1958 and J 975. A Caltrans 
technical advisory tilled Transportation Related Earthborne Vibrations 
(Cal/rans Experiences) (Technical Advisory TA V -02-0 l-R960 J ) that was 
prepared in 1996 and updated in 2002 provides information from these 23 
studies and other Caltrans vibration studies. This technical advisory is 
provided in Appendix A. 

The following is an overview of the info1mation presented in this manual. 
Because of the unique nature and effects of blasting, a separate uhapter on 
that topic is presented. 

• Chapter 1, "Introduction and Background," summarizes the layout 
of this manual and provides background infonnation on groundborne 
vibration. 

• Chapter 2, "Basic Physics of Ground Vibration," discusses the 
basic physics of groundbome vibration. 

• Chapter 3, "Vibration Sources," discusses the various sources of 
groundbome vibration that are of concern to Caltrans. 

• Chapter 4, "Vibration Propagation," discusses groundbome 
vibration wave types and vibration propagation models. 
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• Chapter 5, "Vibration Receivers," discusses vibration receivers that 
are of concern to Caltrans: people, structures, and equipment. 

• Chapter 6, "Vibration Criteria," summarizes various vibration 
criteria that have been developed over the years. 

• Chapter 7, "Vibration Screening Assessment for Construction 
Equipment," presents a simplified procedure for assessmg 
groundborne vihration from construction equipment. 

• Chapter 8, "Methods for Reducing Vibration," presents approaches 
to reducing the adverse effects of construction vibration. 

• Chapter 9, "General Procedures for Addressing Vibration Issues," 
discusses general procedures that can be used to avoid vibration
related problems. 

• Chapter 10, "Vibration Measurement and Instrumentation," 
discusses methuds and tools used to measure and analyze vibration 
ellects. 

• Chapter 11, "Vibration and Air-Overpressure from Rlastiug," 
presents information on groundborne vibration and air overpressure 
generated by blasting. 

• Chapter 12, "References and Additional Reading," lists additional 
sources or infunontinn. 

• Appendix A, "Technical Advisory TAV-02-0l-R960l." 

• Appendix B, "Sample Vibration Screening Procedure and 
Vibration Complaint J;'orm." 

• Appendix C, "Sample Vibration Specification." 

• Appendix D, "Sample Blasting Vibration Specifications." 

The following individuals contributed to the preparation of this document: 

• David M. Buehler, P.E., ICF International: primary author and editor 

• Wesley L. Bender, Wesley L. Bender & Associates: blasting 

• Ha~jodh Gill, PhD., Shor Acoustical Consultants: construction 
vibration impact assessment and reduction 
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• Rudy Hendriks, Caltrans: technical review 

• Jim Andrews. P.E., Caltrans: technical review 

• James Nelson, PhD, P.E., Wilson-Ihrig Associates: technical review 

• Chris Small, ICF International: editing and document preparation 
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Chapter 2 
Basic Physics of Ground Vibration 

2.1 Simple Vibratory Motion 
Dynamic excitation of an elastic system, such as the ground or a structure, 
results in movement of the particles that compose the elastic system. An 
idealized system oflumped parameters is commonly used to describe and 
evaluate the response of the elastic or vibratory system to excitation. The 
simplest lumped parnmeter system is called a "single-degree of freedom 
system with viscous damping." This system comprises a mass (to 
represent the weight of the system), a .<ipring (to represent the elasticity of 
the system), and a dashpot (to represent damping in the system). Figure 1 
is graphic representation of this idealized system. 

The following equation, which excludes the effects of damping, can be 
used lo describe the vibratory motion of a mass in this simple system: 

Where: 

D = Dpk sin (2;eft) (Eq. I) 

D = displacement.from the at-rest position at a given point in time 

Dpk = maximum or peak displacement amplitude from the at-rest 
position 

tr= -3.1416 

f = rate of oscillation expressed in cycles per second, or Hertz (Hz) 

t = time in second5 [sec.] 

Figure 2 depicts the quantities that are used to describe the vibratory 
motion. 

As the mass oscillates up and down past the at-rest position, the motion 
can be described as follows. When the mass is at the maximum point of 
displacement with the spring either compressed or extended, the velocity 
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of the mass is zero and the acceleration of the mass is at a maximum. 
Conversely, as the mass passes through the point of zero displacement, the 
velocity is at a maximum and the acceleration is zero. 

The velocity (V) of the mass can be determined by taking the time 
derivative of the displacement, which is equivalent to multiplying the 
displacement by 2rrf: 

V-2:efxD (F:q. 2) 

The acceleration (A) of the mass can be determined by taking the second 
time derivative of displacement, or the time derivative of the velocity: 

A ~ 2nfx V ~ (27lf/ x D (F:q. 3) 

Therefore, if the frequency and amplitude of displacement, velocity, or 
acceleration are known, the remaining amplitudes can be determined by 
differentiation or integration. For example, if the frequency and amplitude 
of velocity arc known, the dispfocement amplitudes can be determined by 
inleb'Talion (dividing by 2nQ and the acceleration amplit\lde can he 
determined by differentiation (multiplying by 2nf). 

2.2 Amplitude Descriptors 
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In describine vibration in the ground and in structures, the motion of a 
particle (i.e., a point in or on the ground or structure) is used. The concepts 
ofparticle displacement, velocity, and acceleration are used to describe 
how the ground or structure responds to excitation. Although displacement 
is generally easier to understand than velocity or acceleration, it is rarely 
used to describe ground and structurcborne vibration because most 
trm1sducers used to measure vibration directly measure velocity or 
acceleration, not displacement. Accordingly, vibratory motion is 
commonly described by identifying the peak particle velocity (PPV) or 
peak particle acceleration (PP A). This is the zero-to-peak amplitude 
indicated in Figure 2. 

PPV is generally accepted as the most appropriate descriptor for 
evaluating the potential for building damage. For human response, 
however, an average vibration amplitude is more appropriate because it 
takes time for the human body to respond to the excitation (the human 
body responds to an average vibration amplitude, not a peak amplitude). 
Because the average particle velocity over time is zero, the root-mcan
square (rms) amplitude is typically used to assess human response. The 
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rms value is the average of the amplitude squared over time, typically a 1-
sec. period (Federal Transit Administration 2006). Therms value is 
always positive and always less than PPV; for a single frequency 
condition, therms value is about 70% of the PPV. The nns amplitude is 
indicated in I'igure 2. The crest factor is the ratio of the peak amplitude to 
therms amplitude. For a sine wave, lhe crest factor is 1.414. Por random 
ground vibration such as vibration from trains, the crest factor is 4. For 
vibration from pile driving and olher impact sources, the crest factor 
cannot be readily defined because it depends on the averaging time of the 
rms measurement. 

Displacement is typically measured in inches (in.) or millimeters (mm). 
Velocity is measured in inches per second (in/sec) or millimeters per 
second (mm/sec). Acceleration is measured in in/sec per second (in/sec\ 
mm/sec per second (mm/sec2

), or relative to the acceleration of gravity (g) 
(32.2 feet [ft.]/sec2 or 9.8 meters [m]/sec2

). 

Decibels (dB) are also commonly used to compress the range of numbers 
required to describe vibration. Vibration velocity level (Lv) in dB is 
defined as follows (Federal Transit Administration 1995). 

L,. ~ 20 x log1o(v/v,.,j) (Eq. 4) 

Where: 

L,. =velocity level in decibels (VdB) 

v ~ rms velocity omplitude 

v,.,f ~ reference velocity amplitude 

In the United States, Vrnfis usually l x 10·0 in/sec(! µ-in/sec). For. 
example, an nns value of 0.0018 in/sec is equal to a vibration velocity 
level of 65 V dB (re: l µ-in/sec). In this manual, all vibration velocity dB 
values are expressed relative to l u-in/sec rms. Vibration in terms of PPV 
is referred to as vibration velocity amplitude, whereas vibrations in terms 
ofVdB is referred to as vibration velocity level. 

When discussing vibration amplitude, the direction of the particle motion 
must be considered. Vibration amplitude can be described in terms a 
vertical component; a horizontal longitndinal component; a horizontal 
transverse component; and the resultant, which is the vector sum of the 
horizontal and vertical components. Caltrans most often uses a vertical 
PPV descriptor because vibration amplitude along the ground surface is 
usually, but not always, greatest in the vertical direction (Hendriks 2002). 
More importantly, the vertical component is usually representative of the 
vibration in all three orthogonal directions and is most easily measured. 
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In addition to the three translational axes discussed above, particle motion 
can also be rotational or angular along three rotational axes. Rotational 
particle motion is generally not a concem with regard to human or 
structure response. However, certain semiconductor tools, radar antennas, 
and telescopes are sensitive to rotational vibration. A detailed discussion 
of rotational particle motion is beyond the scope of this rnnrnrn I. 
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Chapter 3 
Vibration Sources 

The duration and amplitude of vibration generated by construction and 
maintenance equipment varies wi<lely depending on the type of eyuipmenl 
and the purpose for whid1 it is being used. The vibration from blasting has 
a high amplitude and short duration, whereas vibration from grading is 
lower in amplitude but longer in duration. ln assessing vibration from 
construction and maintenance equipment, il is usdiil to categorize the 
equipment by the nature of the vibration generated. Various equipment 
categories according to type of vibration and/or activities in each category 
are discussed below. 

Equipment or activities typical of continuous vibration include: 

• excavation equipment, 

• static compaction equipment, 

• tracked vehicles, 

• traffic on a highway, 

• vibratory pile drivers, 

• pile-extraction equipment, and 

• vibratory compaction equipment. 

Equipment or activities typical of single-impact (transient) or low-rate 
repeated impact vibration include: 

• impact pile drivers, 

• blasting, 

• drop balls, 

• "pogo stick" compactors, and 
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• crack-and-seat equipment. 

Equipment typical of high-rate repeated impact vibration includes 
jackhammers and pavement breakers. 

Because vehicles traveling on highway are supported on flexible 
suspension systems an<l pneumatic tires, these vehicles are not an efficient 
source of ground v.ihrntion. They can, however, impart vibration into the 
ground when they roll over pavement that is not smooth. Continuous 
traffic traveling on a smooth highway creates a fairly continuous but 
relatively low level of vibration. Where discontinuities exist in the 
pavement, heavy truck passages can be the primary source of localized, 
intermittent vibration peaks. These peaks typically last no more than a few 
seconds and often fur only a fraction of a second. Because vibration drops 
off rapidly with distance, there is rarely a cumulative increase in ground 
vibration from the presence of multiple trucks. Tn general, more trucks 
result in more vibration peaks, though not necessarily higher peaks. 
Automobile traffic normally generates vibration amplitudes that are one
fifth to one-tenth the amplitude of truck vibration amplitudes. 
Accordingly, ground vibration genernted hy automobile traffic is usually 
overshadowed by vibration from heavy trucks. 

Freight trains, commuter rail trains, mass-transit trains, and light-rail trains 
can also be significant sources of ground vibration in the environment. 
Although Callrans is usually not involved in the construction of rail 
projects, there are instances in which construction or modi ti cation of a 
roadway requires the relocation or existing rail lines. In these cases, 
Caltrans must consider the effects on ground vibration associated with 
relocated existing tracks. Factors that affect the amount of vibration 
generated by a train include: 

• stiffuess of the vehicle suspension systems, 

• unsprung mass of the wheel sets and trucks, 

• roundness of the whee ls, 

• roughness of the rails and wheels, 

• rail snpport system, 

• mass and stiffness of the guideway structure, and 

• stiffness and layering of soils supporting the rails. 
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For a detailed discussion of vibration effects from trains, refer to Federal 
Transit Administration 2006, Nelson 1987, and U.S. Department of 
Transportation 1982. 
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Chapter 4 
Vibration Propagation 

4.1 Vibration Wave Types 

When the ground is subject to vibratory excitation from a vibratory source, 
a disturbance propagates away from the vibration source. The ground 
vihrntion waves created are similar to those that propagate in water when a 
stone is dropped inlo the waler. To assess ground vibration propagation 
over distance, the ground is modeled as an infinite elastic half space. The 
body of this lype of medium can sustain two types of waves: 
''compression" or "prin1ary" waves (P-waves), and "secondmy" or "shear" 
waves (S-waves). These waves are called "body waves." The particle 
motion associated with a P-wove is a push-pllll motion parallel to the 
direction of the wave front, whereas particle motion associated with an S
wave is a transverse displacement normal to the direction of the wave 
front. 

l,n 1885, Lord Rayleigh discovered a third type of wave tlrnt con propagate 
in a halfspace. The motion of this wave, called a Rayleigh wave (R-wave), 
is confined to a zone near the surface or houndary of the halfspace. The R
wave consists of horizontal and vertical components that attenuate rapidly 
with depth (Richart 1970). Figure 3 depicts the defonnation characteristics 
of P-, S-, and R-wavcs. 

!'-, S-, and R-waves lravel at different speeds. The P-wave is the fastest, 
followed by the S-wave, then the R-wave. For a single short-duration 
disturbance, the characteristic wave system is shown in Figure 4 (Richart 
1970). About 67% of energy is transmitted in the R-wave, 26% in the S
wave, and 7% in the P-wave (Richart 1970). As shown in Figure 5, the P
wave arrives first, followed by the S-wave, then the R-wave, with most of 
the energy in the R-.wave. Along the surface of the ground, the P- and S
waves decay more rapidly than the R-wave. Therefore, the R-wave is the 
most significant disturbance along the surface of the ground, and it may be 
the only clearly distinguishable wave at large distances from the source 
(Richart 1970). However, at higher frequencies the R-wave may not be 
identifiable because inhomogeneities and layering complicate the 
propagation of these waves. 
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4.2 Vibration Propagation Models 

When the ground is subject to vibratory excitation, body waves propagate 
outward radially from the source along a hemispherical wave front, while 
the R-wave propagates outward radially along a cylindrical wave front. 
All of these waves encounter an increasingly large volume of material as 
they travel outward, and the energy density in each wave decreases with 
distance from the source. This decrease in energy density and the 
associated decrease in displacement amplitude is called spreading loss. 
The amplitudes of body waves decrease in direct proportion to the 
distance from the source, except along the surface, where their amplitudes 
decrease in direct proportion to square of the distance to the sonrce. The 
amplitude ofR-waves decreases in direct proportion to the square root of 
the distance from the source. 

The general equation for modeling spreading loss (often called "geometric 
attenuation") is as follows: 

(Eq. 5) 

Where: 

Va~ vibration amplitude of the source at distance Ya 

Vb ~ vibration amplitude at distance Yb 

y ~ geometric attenuation coefficient 

As implied above, the geometric attenuation exponent depends on the 
wave type and propagation path. Table 1 summarizes the geometric 
attenuation coefficient by wave type and propagation path. 

Table 1. Geometric Attenuation Coefficients 

Source 

Point on surface 

Point on surface 

Point at depth 

Point at depth 

Source: Amick 2000. 
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Wave Type 

R 

Body (P or S) 

Body (P or S) 

Body (P or SJ 

Measurement Point 

Surface 

Surface 

Surface 

Depth 

r 
0.5 

2 

1 

Given that two-thirds of the total input energy is transmitted away from a 
vertically oscillating source by the R-wave and that the R-wave decays 
much more slowly with distance than body waves, the R-wave is of 
primary concern for foundations on or near the ground surface (Richart 
1970). Most construction settings involve snrface or near-surface sources 
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and receivers, making the R-wave the primary wave of concern. Even 
when the actual vibration source is below the surface, as with pile driving, 
R-waves are formed within a few meters of the point on the surface 
directly above the source (Dowding 1996). Accordingly, propagation of 
vibration from construction sources, including pile driving, is typically 
modeled in terms ofR-waves (i.e., y = 0.5). For a buried source, the R
wave emerges al a uislance of about five times the depth from the source. 

Because soil is nol perfcclly claslic, another attenuation faclor inllutonces 
attenuation ofR-waves. Jn real earth materials, energy is lost by material 
<lamping (Richurl 1970). Material damping is generally thought to be 
attributable lo energy loss due to internal sliding of soil particles. Fluid 
motion in pores may also produce attenuation. Assuming R-waves are of 
primary consideration, the effect of material damping can be added to Eq. 
5 as follows (Richart 1970): 

(Eq. 6) 

Where: 

a = material dmrqJing coefficient 

Many factors affect material damping in soil, including soil type, moisture 
content, temperature, and the frequency of the vibration sources. Clays 
I.end l.o exhibit higher damping lhan sandy soils (Wiss J%'/). Wet sand 
attenuates less than dry sand because the combination of pore water and 
sand particles in wet sand does not ;;ubjccl compressional waves to as 
much attenuation by friction damping as does dry sand. Propagation of K
waves is moderately affected by the presence or absence of water (Richart 
1970). Frozen soil attenuates less than thawed soil (Barkan 1962). Table 2 
summarizes material damping coefficients for various soil types. 
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Table 2. Summary of Material-Damping Coefficients (Applies to Both P- and S-Waves) 
·------

Investigator Soil Type a feet-1 a meter-1 

Forssblad Silty gravelly sand 0.04 0.13 

Richart 4 in. concrete slab over compact granul<1r fill 0.006 0.02 

Woods Silty fine sand 0.079 0.26 

Barkan Saturated fine grain sand 0.003 0.010 

Saturated fine grain sand in frozen state 0.018 0.06 

Saturated sand with laminae of peat and organic silt 0.012 0.04 

Clayey sand, clay with some sand, and silt above water level 0.012 0.04 

Marly chalk 0.03 0.1 

Loess and loessial soil 0.03 0.1 

Saturated clay with sc.ind and silt 0.0-0.037 0.0-0.12 

Daln1atov Sand and silt 0.079 0.11 0.026-0.36 

Clough~ Chameau Sand fill over bay mud 0.015-0.061 0.05--0.2 

Dune sand 0.076--0.?. 11.112)-0.65 

Peng Soft Bangkok clay 0.079--0. u 0.0~6--0+1 

H·endriks Sand-silt, clayey sill, silty sand 0.006 0.021 
-- -

Sources: Amick 2000, Hendriks 2002 (for Hendricks only). 
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A more simplified model has been suggested by Wiss (1981), who 
obtained a best fit of field data with tl1e following equation: 

Where: 

V = P PV of the seismic wave 

k ~ value of velocity at one unit of distance 

D = distance fi·om the vibration source 

n =slope or attenuation rate 

(Eq. 7) 

The "n" value in this case is not equivalent to the material damping 
coeflicient, but rather is a composite value or pseudo-attenuation 
coefficient that accounts for both geometric and material damping. Woods 
and Jedele (1985) developed values for "n" from field construction data. 
These values were related to generic soil types as .indicated in Table 3. 
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Table 3. "n" Values Based on Soil Classes 

Soil Class Soil Type "n" Value for Eq. 7 

Class I TVeak or soft soils: lossy soils, dry or partially saturated peat and None identified 
muck, mud, loose beach sand, dune sand, recently plowed ground, 
soft spongy forest Or jungle floor, ·organic soils, topsoil (shovel 
penetrates easily) 

Class II Competent soils: most sands. sandy clays, silty clays. 1.5 

gravel, silts, weathered rock (can dig with a shovel) 

Class III Hard soils: dense compacted sand, dry consolidated clay, 1.1 
consnlidetted glacial till, some exposed rock (cannot dig wHh a 
shovel, need a pick to break up) 

Class IV I!ard. competent rock: bedrock, freshly exposed hard rock None identified 
(difficult to break with a hammer) 

Source: Wood 1997. 

There is a relationship between vibration amplitude and the enere;y of !he 
driving force (Hendriks 2002). Tn general, if the energy of the driving 
force chane;es from E1 to E2, the vibration amplitude changes from V 1 to 
V2 according to the following et1ua!ion: 

(Eq. 8) 

Tn general, ifthc vibration amplitude of a source at a given distance is 
known, Eq. 6 or Eq. 7 can he used to estimate the resulting amplitude at 
various distances. This methodology, which does not account for the 
frequency dependence of the material-damping coefficient, provides a 
convenient and reasonable means of assessing vibration impact on 
structures and people. This method does not, however, have enough detail 
to be particularly useful for impacl assessment for vibrn!ion-sensitive 
research or advanced technology facilities (Amick 2000). There is a 
significant body of knowledge lhat relates human response and building 
damage to the peak velocity amplitude measured in the time domain. 
Essentially, this is the function of Eq. 6 and Eq. 7. However, most 
assessment of the impact of vibration on research and advanced 
technology facilities is based on measurement and analysis in the 
frequency domain using frequency spectra (typically one-third octave 
spectra). The assessment of frequency-dependent vibration propagation is 
beyond the scope of this guidance manual. 

For the purposes of assessing vibration effects on people and structures, 
use of a frequency- independent material-damping coefficient is supported 
by the fact that damage levels in terms of velocity in the frequency range 
of 1-80 Hz tend to be independent of frequency. This is also true for 
complaint levels in a frequency range of 8-80 Hz. Typical vibration from 
transportation and construction sources typically falls in the range of I 0--
30 Hz and usually centers around 15 Hz (Hendriks 2002). Within the 

Transportation and Construction Vibration Guidance Manual Page 17 
September 2013 



California Department of Transportation Chapter 4: Vibration Propagation 

Page 18 
September 2013 

narrow range of frequencies associated wilh most sources, frequency 
independence is a reasonable assumption. 

Chapter 7 discusses a suggested method for applying propagation models 
lo the assessment of groundborne vibration from construction equipment. 
Chapter 8 discusses a method relating to blasting. 
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Chapter 5 
Vibration Receivers 

There are three primary types of receivers that can be adversely affected 
by ground vibration: people, structures, and equipment. 

Ground vibration can be annoying to people. The primary ctket of 
perceptible vibration is often a concern. However, secondary effects, such 
as the rattling of a china cabinet, can also occur, even when vibration 
levels are well below perception. Any effect (primary perceptible 
vibration, secomlary effects, or a combination oflhe two) can lead lo 
annoyance. The degree to which a person is annoyed depends on the 
activity in which they are participating at the time of the disturbance. For 
example, someone· sleeping or reading will be more sensitive than 
someone who is running on a treadmill. Reoccurring primary and 
secondary vibration effects often lead people lo believe lhal the vibration 
is damaging their home, although vibration levels are well below 
minimum thresholds for damage potential. 

Vibration generated by construction activity has the potential to damage 
structures. This damage could be structural damage, such as cracking of 
floor slabs, foundations, columns, beams, or wells, or cosmetic 
architectural damage, such as cracked plaster, stucco, or tile. 

Ground vibration also has the potential to disrupt the operation of 
vibration-sensitive research and advanced technology equipment. This 
equipment can include optical microscopes, cell probing devices, magnetic 
resonance imaging (Jv!RI) machines, scatming electron microscopes, 
photolithography equipment, micro-lathes, and precision milling 
equipment. The degree to which this equipment is disturbed depends on 
the type of equipment, how il used, and its support structure. For example, 
equipment supported on suspended floors may be more susceptible to 
disturbance than equipment supported by an on-grade slab. 
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Chapter 6 
Vibration Criteria 

Over the years, numerous vibration crileria and standards have been 
suggested by researchers, organizations, and governmental agencies. 
There are no Caltrans or Federal Highway Administration standards for 
vibration, and it is not the purpose of this manual to set standards. Rather, 
the following discussion provides a summary of vibration criteria that 
have been reported by various researchers, organizations, and 
governmental agencies. The information is used in this chapter lo develop 
a synthesis ofthese criteria that can be used to evaluate the potential for 
damage and annoyance from vibration-generating activities. In addition to 
the criteria discussed in this chapter, additional criteria that apply 
specifically to blasting are provided in Chapter 11. 

6.1 People 

Numerous studies have been conducte:d to characterize the human 
response to vibration. Table 4 summarizes the results of an early study 
(Reiher 1931) on human response to steady-state (continuous) vibration. 
Human response to vibration generated by blasting is discnsscd in Chapter 
8. 

Table 4. Human Response to Steady State Vibration 

PPV (in/sec) 
-----~ 

3.6 (at 2 Hz}--0.4 (at 20 Hz) 

0.7 (at 2 Hz}--0.17 (at 20 Hz) 

0.10 

0.035 

0.012 

Human Response 

V cry disturbing 

Disturbing 

Strongly perceptible 

Distinctly perceptible 

Slightly perceptible 

Table 5 summarizes the results of another study (Whiffcn 1971) that 
relates human response to vibration from traffic (continuous vibration). 
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Table 5. Human Response to Continuous Vibration from Traffic 

PPV (in/sec) 

0.4-0.6 

0.2 

0,1 

O.OR 

0,006 0.019 

Human Response 

Unpleasant 

Annoying 

Begins to annoy 

Readily perceptible 

Threshold uf perception 

Tahle 6 summarizes the results of another study (Wiss 1974) that relates 
human response lo lransient vibration. 

Table 6. Human Response to Transient Vibration 

PPV (in/sec) 

2.0 

0.9 

0.24 

0.035 

Human Response 

· Severe 

Strongly perceptible 

Distinctly pt.:n.:cplible 

narely perceptible 
~~~~~~~~~-~~~~ 

The resulls in Tables 4-G suggest that the thresholds for perception and 
annoyance arc higher fur lransient vibration than for continuous vibration. 

In 1981, the International Standards Organization (ISO) published Guide 
to the Evaluation of Human £xposure to Vibratiun am! Shock in Buildings 
(J Hz to 80 Hz) (ISO 2631). This documenl, based on the work of many 
researchers, suggested that humans are sensitive to parlicle velocity in Lhe 
range of 8-80 Hz. This means that the same velocity at diilerent discrete 
frequencies will elicit the same response, such as detection or discomfort. 
Below 8 Hz, the body is less sensitive to vibration, and therefore responds 
more uniformly to acceleration (i.e., higher velocities are needed to elicit 
Lhe same response). Table 7 summarizes the vibration criteria in TSO 2631 
for vibralion sources with predominant frequencies in the range of 8-80 
Hz. IL is reconunended in ISO 2631 that one-third octave band filtering be 
used when the vibration source has many closely spaced frequencies or 
contains broadband energy. 

Table 7. ISO 2631 Vibration Criteria 

Building Use 

Workshop 

Office 

Residence 

liospital operating room 

Vibration Velocity rms 
Vibration Velocity Level (VdB) Amplitude (in/sec) 

-'---~.c__~~'--~~'--~--'--~~~~~ 

~ Qm2 

84 0.016 

78 day/75 night 0.008 

72 0.004 
·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Also, FT A (2006) has developed vibration criteria based on building use. 
These criteria, shown in Table 8, are based on overall rrns vibration levels 
expressed in V dFl. 

Table 8. Federal I ransit Administration Vibration Impact Criteria 

Land Use Category 
Vibration Impact Level for 
Frequent Events (VdB) 

Vibration Impact Level for 
Infrequent Events (VdB) 

Category 1: Buildings where low ambient 
vibration is essential for interior operations 

65 65 

Category 2: Residences and buildings where 
people normally sleep 

72 80 

Category 3: Institutional land uses with 75 83 
pri1narily daytime use 

~-~ ------ -~----·--· 

Note: "Frequenl eventsii is defined as more Lhan 70 events per day. "Infrequent events,, is defined as fewer than 70 
events per day. 

6.2 Structures 

The effects of vibration on structures has also been the subject of 
extensive research. Much ufthis work originated in the mining industry, 
where vibration from blasting is a critical issue. The following is a 
discussion of damage thresholds that have been developed over the years. 
Mining industry standards relating to structure damage thresholds arc 
presented in Chapter 7. 

A study by Chae (1978) classifies buildings in one of four categories 
based on age and condition. Table 9 summarizes maximum blast vibration 
amplitudes based on building type. (The study recommends thal the 
rnlegories be lowered by one if lhe slrncture is subj eel lo repeated 
blasting.) 

Table 9. Chae Building Vibration Criteria 

Class 
----

Structures of substantial construction 

Relatively new residential structures in sound condition 

Relatively old residential structures in poor condition 

PPV (Single Blast) 
(in/sec) 

4 

2 

1 

Relatively old residential structures in very poor condition 0.:S 

PPV (Repeated Blast) 
(in/sec) 

2 

0.5 

The Swiss Association of Standardization has developed a series of 
vibration damage criteria that differentiates between single-event sources 
(blasting) and continuous sources (machines and traffic) (Wiss 1981 ). The 
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criteria are also differentiated by frequency. Assuming that the frequency 
range of interest for construction and traffic sources is 10-30 Hz, Table 10 
shows criteria for 10--30 Hz. 

Table 10. Swiss Association of Standardization Vibration Damage Criteria 

Building Class 
Class J: buildings in steel or reinforced concrete, such as factories, retaining 
walls, bridges, steel towers, open channels, underground chambers and 
tunnels with and without concrete alignment 

Class II: buildings with foundation walls and floors in concrete, walls in 
concrete or masonry, stone masonry retaining walls, underground chambers 
and tunnels with masonry alignments, conduits in loose material 

CJass III: buildings as mentioned above but with wooden ceilings and walls in 
masonry 

(:l::1ss TV: construction very scn:-iitive to vibrntion; objects of historic intere$t 

Continuous 
Source PPV 
(in/sec) 

0.5 

0.3 

0.2 

0.12 

Single-Event 
Source PPV 
(in/sec) 

1.2 

0.7 

0.5 

0.3 

Kon an (198:5) reviewed 1irnnerous vibration criteria relating to historic and 
sensitive buildings, and developed a recommended set of vibration criteria 
for transient (single-event) and steady-state (continuous) sources. Konan 
recommended that criteria for continuous vibration be about half the 
amplitude of criteria for transient sources. Table 11 summarizes the 
recommended criteria. 

Table 11. Konan Vibration Criteria for Historic and Sensitive Buildings 

Transient Vibration PPV Steady-State Vibration PPV 
Frequency Range (Hz) (in/sec) (in/sec) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1-10 

10-40 

40--100 

-------------- -

0.25 0.12 

0.25--0.5 0.12--0.25 

0.5 0.25 

Whiffen (1971) presents additional criteria for continuous vibration. These 
criteria are summarized in Table 12. 

Table 12. Whitten Vibration Criteria for Continuous Vibration 

PPV (in/sec) Effect on Buildings 

· 0.4--0.6 Architectural damage and possible minor structural damage 

0.2 Threshold at which there is a risk of architectural damage to normal dwelling houses (houses 
with plastered walls and ceilings) 

0.1 Virtually no risk of architectural damage to normal buildings 

0.08 Recommended upper limit of vibration to which ruins and ancient monuments should be 
subjected 

0.006-0.019 Vibration unlikely to cause damage of any type 
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Siskind et al. (1980) applied probabilistic melhu<ls to vibration damage 
thresholds for blasting. Three damage threshulus have been identified and 
are described in Table 13 in terms of PPV for probabilities of 5, 10, 50, 
and 90%. 

Table 13. Siskind Vibration Damage Thresholds 

PPV (in/sec) 

5% 10% 50% 90% 
Damage Type Probability Probability Probability Probability 

'l'hreshold d(lmage: loosening of paint, s1nall plaster 
cracks at joints between construction elements 

Minor damage: loosening and falling of plaster, 
cracks in masonry around openings near partitions, 

· hairline to 3-mrri (0-1/8-in.) cracks, fall of loose 
1nortnr 

0.) 

l.8 

2.5 

0:1 2.5 9.0 

2.2 5.0 16.0 

3.0 6.0 17.0 Major dam:-lgP-: cracks of several n1111 in walls, 
rupture of opening vaults, structural weakening, fall 
of masonry, load support ability affected 
~.. ·~~~~~~~~~~~~~~~~~~ ~~~~ 

Dowding (1996) suggests maximum allowable PPY for various structure 
types and conditions. Table 14 summarizes these values. 

Table 14 Dowding Building Structure Vibration Criteria 

Structure and Condition 

Historic and some old buildings 

Residential structures 

New residential structures 

lndusbial buildings 

Bridges 

Limiting PPV (in/sec) 

0.5 

0.5 

1.0 

2.0 

2.0 

The American Association of State Highway and Transportation Officials 
(AASHTO) (1990) identifies maximum vibration levels for preventing 
damage to structures from intermittent construction or maintenance 
activities. Table 15 summarizes the AASHTO maximum levels. 

Table 15. AASHTO Maximum Vibration Levels for Preventing Damage 

Type of Situation Limiting Velocity (in/sec) 
. 

Historic sites or other critical locations 0.1 

Residential buildings, plastered walls 0.2-0.3 

Residential buildings in good repair with gypsum board walls 0.4-0.5 

Engineered stn1ctures, without plaster 1.0--1.5 

The National Cooperative Highway Research Program (NCHRP) 
published a report in September 2012 entitled "Current Practices to 
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Address Construction Vibration and Potential Effects to Historic Buildings 
Adjacent to Transportation Projects." This report summarizes a detailed 
literature search on the topic of construction vibration effects on historic 
building along with information from a survey of state departments of 
transportation on the topic. The report also provides a suggested guideline 
approach to assessing these effects. The report can be found at the 
following NCHRP website: 

http://onlinepubs.trb.org/onlinepubs/nch1p/docs/NCHRP25-25(72)_FR.pdf 

6.3 Equipment 
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The operation of equipment for research, microelectronics manufacturing, 
medical diagnostics, and similar activities can be adversely affected by 
vibration. For the purposes of designing facilities lo house this equipment, 
vihration criteria lhal are generic (i.e., applicable to classes of equipment 
or activity) rather than specific have been developed (Amick et al. 2005). 
These criteria arc expressed in terms of one-third octave .band velocity 
spectra and are summarized in Table 16. 
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Table 16. Vibration Criteria for Sensitive Equipment 

Criterion Curve 
(see Figure 1) 

Workshop (ISO) 

Office (ISO) 

Residential Day 
(ISO) 

Op. Theatre 
(ISO) 

VC-A 

VC-B 

VC-C 

VC-D 

VC-E 

VC-F 

VC-G 

Max Level1 

(microinches/sec) 
(dB) 

32,000 

16,000 

8,000 

4,000 

2,000 

1,000 

500 

250 

125 

62.5 

31.3 

Detail 
Size2 

(microns) 

NA 

NA 

75 

25 

8 

3 

1 3 

0.1-0.3 

<0.1 

NIA 

NIA 

Transportation and Construction Vibration Guidance Manual 

Description of Use 

Distinctly perceptible vibration. Appropriate to 
workshops and nonsensitive area-;. 

Perceptible vibration. Appropriate to offices and 
nonsensitive areas. 

Barely perceptible vibration. Appropriate to 
slee.p areas in n10Bt. in:itance:1. lh;ually adequnlt\ 
fur L:U111µuter equip111en~ sen1iconductor probr. 
test equipment, and microscopes less than 40x. 

Vibration not perceptible. Suitable in most 
instances tOr s11rgica\ suites, 1nic.roscope~ to 
lOOx and for other equipment of low sensitivity. 

Adequate in most instances for optical 
1nicroscopes to 400x, n1icrobalanccs 1 opticnl 
balances, proximity and projection aligners, etc. 

Appropriate for inspection and lithography 
equipment (including steppers) to 3 µline 
widths. 

Appropriate standard for optical microscopes to 
1,000x, lithography and inspcclion equipment 
(including moderately sensitive electron 
microscopes) to 1 µ detail size, TFT-LCD 
stepper/scanner processes. 

Suitable in most instances for the most 
demanding equipment including many electron 
microscopes (SEMs and TEMs) and E-Beam 
systems. 

A challenging criterion to achieve. Assumed to 
be adequate for the most demanding of sensitive 
systems including long path, laser-based, small 
target systems, E-beam lithography systems 
working at nanometer scales, and other systems 
requiring extraordinary dynamic stability. 

Appropriate for extremely quiet research spaces; 
generally difficult to achieve in most instances, 
especially cleanrooms. Not recommended for 
use as a design criterion, only for evaluation. 

Appropriate for extremely quiet research spaces; 
generally difficult to achieve in most instances, 
especially cleanrooms. Not recommended for 
use as a design criterion, only for evaluation. 
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1 As measured in one-third octave bands of frequency over the frequency range 8 to 80 Hz (VC.:.A and VC-B) or 1 
to 80 Hz (VC-C through VC-G). 

2 The detail ·size refers to the line width in the case of microelectronics fabrication, the particle (cell) size in the case 
of medical and pharmaceutic<:ll research, etc. It is not relevant to imaging associated with probe technologies, 
AFMs, and nanotechnology. 

The intOrmation given in lhis lable is-for guidance only. Jn most instances~ it is recommenrlerl that the advic:'e of 
someone kno\vledgeable about the applications and vibralioo rcquiren1ents of the equipment and process be sought. 
Source: A mi ck et al. 200). 

Page 28 
September 2013 

Transportation and Construction Vibration Guidance Manual 



Chapter 7 
Vibration Prediction and Screening Assessment 

for Construction Equipment 

To assess the potential for vibration to annoy people and damage 
structures, a reasonable means must be available for estimating or 
predicting the PPY from various sources at various distances. This scclion 
describes a simple method for predicting vibration amplitudes from 
construction equipmenl, in terms of PPV, for a variety of vibration sources 
and soil types. A method for evaluating vibration from blasting is provided 
in Chapter 8. The evaluation of potential vibration impacts on research and 
advanced technology prodnction equipment is beyond the scope of lhis 
manual. Jndividuals with specialized expertise in the evaluation of these 
impacts should be contacted in cases where research and advanced 
technology equipment could be affected. 

This assessment of effects relates lo the direct effects of vibration on 
people and structures. For pile driving, there are few cases of direct 
damage to structures located farther from a pile than the length of that pile. 
Settlement of soil as the result of pile driving, however, has potential to 
damage surface and buried structures at greater distances. Assessment of 
effects related to vibration-related soil settlement is beyond the scope of 
this manual. Individuals with specialized expertise in vibration-related soil 
settlement should be consulted in cases where construction-induced 
vibration could result in soil settlement or liquefaction. 

The method presented in this chapter uses reference vibration source 
amplitudes and the simplified Wiss propagation model (Eq. 7) described 
in Chapter 4. 1be following discussion is separated into the following 
equipment categories: pile drivers, hydraulic breakers, and other 
construction equipment. Vibration amplitudes estimated using the method 
presented in this chapter are expected to be typical worst-case values and 
should be viewed as guidelines only. Actual values from equipment used 
by a contractor may result in vibration amplitudes that exceed or are lower 
than the estimated values. 
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7.1 Pile Driving Equipment 

A wide variety of impact and vibratory pile driving hammers is used for 
driving or extracting various types of piles. Commonly used types of pile 
drivers are descrihe<l below. 

• Drop hammer: The simplest form of pile driving hammer is a falling 
weight called a gravity or drop hammer. Jn this case, a weight is raised 
to the desired height by an attached crane hoist line and dropped 
directly or indirectly onto the pile. The weigh! can be enclosed in a 
sled cylinder. 

• Pneumatic hammer: A pneumatic impact hammer, also calltd a 
compressed-air hammer, is essentially a drop hammer in which a 
ram/piston in a cylinder is propelled upward by compressed air. The 
ram strikes the pile cap at the end of a downward stroke, which may be 
in a free fall under gravity (single-acting) or assisted in downward 
stroke by pressurized air over the piston head to accelerate the ram 
( double-actiog). 

• Diesel hammer: Diesel impact hammers are similar to pnenmalic 
hammers. However, whereas pneumatic hammers are one-cylinder 
drivers that require compressed air from an external source, diesel 
hammers carry their own fuel, from which they generate their power 
internally. The falling ram compresses the air in the cylinder, and the 
impact atomizes a pool of diesel fuel at the end of the cylinder. The 
atomized fuel. ignites with the compressed air and propels the ram 
upward, ready for the next downward stroke. The burnt gases are 
scavenged from the cylinder on the upward stroke of the ram. Some 
diesel hammers are provided with an adjustable fuel pump that serves 
to regulate the jumping height, and thereby the impact energy. 

• Hydraulic hammer: Hydraulic impact hammers are a relatively new 
type of hammer. They are similar to the pneumatic impact hammers, 
except that the ram is lifted hydraulically, using an external hydraulic 
source, and then is left to fall freely or is accelerated downward by 
pressurized gas above the piston. 

• Vibratory pile driver: Vibratory pile drivers advance. the pile by 
vibrating it into the ground. They are especially effective for soils that 
are vibratorily mobile, such as sands and silts. Vibration is created in 
the gear case by rotating eccentric weights powered by hydraulic 
motors, and sometimes by electric motors. Only vertical vibration is 
created in the gear case. Horizontal vibration is canceled by the paired 
eccentrics, which are interconnected with gears to maintain 
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synchronization. The vibration created in the gear case is transmitted 
into the pile being driven or extracted by means of a hydraulic clamp 
attached to the bottom of the gear case. The complete vibrator 
assembly is held by crane. To prevent the vibration created in the gear 
case from affecting the crane line, a vibration suppresser assembly is 
attached to the top of the gear case. 

The rated energies of most pile drivers are in the range of about 20,000-
300,000 foot-pounds (ft-lbs.) (Woods 1997). One very large driver, the 
Vulcan 6300, has a rated energy of 1,800,000 ft-lbs. Smaller drivers have 
rated energies as low as 300 ft-lbs. (Woods 1997.) 

Vibration Amplitudes Produced by Impact 
Pile Drivers 

An extensive review of the available literature (Martin 1980; Wood and 
Theissen 1982; Wiss 1967, 1974, 1981; Dowding 1996; Federal Transit 
Administration 1995; Woods 1997;Schexnayder and Ernzen 1999) and 
information provided by the manufacturers (Preston 2002; Morris 1991, 
1996, 1997) indicates that the PPV from impact pile drivers can be 
estimated by the following equation: 

Where: 

PPVimpactPUe Drh•a ~ PPV&1(25/D)" X (Ecqu;/E&jJ°- 5 (in/sec) (Eq. 9) 

PPV&f = 0.65 in/sec for a reference pile driver at 25 ft. 

D = distance from pile driver to the receiver in ft. 

n =I.I is a value related to the vibration attenuation rate through 
ground 

ER4 = 3 6, 000 ft-lb (rated energy of reference pile driver) 

E,q,,;p = rated energy of impact pile driver in Ji-lbs. 

The above equation is based on extensive review of the actual data points 
at various distances, measured for a wide range of impact pile drivers. The 
data were measured at the ground surface outside or within various types 
of buildings. 

Literature indicates that the value of "n" in lhe above equation is generally 
1to1.5. The suggested value for n is 1.1. The use of values greater than 
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1.1 would likely result in overestimation of amplitudes at distances closer 
than 25 ft and would be slightly conservative at distances beyond 25 ft. 

If vibration impacts, based on the above approach, are expected to exceed 
the vibration assessment criteria, vioration estimates may be refined 
further by using values of "n" that are based on soil type classification, 
ranging from Class I-IV soils as outlined in the National Cooperative 
Highway Research Program (NCHRP) Synthesis 253 (Woods 1997), and 
based on data developed by Woods and JeJele (1':185). This slep woulJ 
require detailed information on soil conditions at the site. Table 17 
describes soil materials, soil classes, values of"n" determined by Woods 
and Jedele (1985), and suggested values for "n'' for the purposes of 
estimating vibration ampliluJe. 

Table 17. Measured and Suggested "n" Values Based on Soil Class 

Soil 
Class 
1 

JJ 

lll 

IV 

Description of Soil Material 

Value of un" 
measured by 
Woods and Jedele 

~~~~~~~~~~~. 

Weak or soil ::iuils: loose. soils, dry Ill' partially saturritcd pual 
and 1nuck, mud, loose beach sand, anU dune sand, recently 
plowed ground, soft spongy forest or jungle floor, organic 
soils, top soil. (shovel penetrates easily) 

Competent soils: 1nost sands, sandy clays, silty clays, gravel, 
silts, weathered rock. (can dig with shovel) 

Hard soils: dense compacted sand, dry consolidated clay, 
consolidated glacial till, some exposed rock. (cannot dig with 
shovel, need pick to break up) 

Hard, competent rock: bedrock, freshly exposed hard rock. 
(difficult to break with hammer) 

Datn not available 

1.5 

1.1 

Data not available 

Suggested 
Value of 

IA 

1.3 

1.1 

1.0 

As indicated by Wood and Thcissen (1982), the use ofpuhlished 
attenuation relationships, based primarily on Wiss (1967) and Allewell 
and Farmer (1973), relating hammer energies, scaled distances, and PPVs 
to predict vibration levels in moderately large commercial buildings or in 
buried structures would probably result in overly conservative estimates. 
Wiss (1967, 1974, 1981) does not report data points for complete 
evaluation, but rather presents only generalized curves. 

Research by Wood and Theissen (1982) and an evaluation of the available 
literature indicate that predictions based on Wiss and Attewell and Farmer 
are likely to be overly conservative. Therefore, it is prudent to be cautious 
about the upper range of values presented in FT A's Transit Noise and 
Vibration Jmpa<;:t Assessment guidance manual (Federal Transit 
Administration 2006) and the NCHRP Synthesis 218 (Schexnayder and 
Ernzen 1999) for the impact pile drivers, because these higher values 
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appear to be based on Wiss's curves. The typical values for impact pile 
drivers, reported in these publications, appear to be based on the actual 
measured data reported by Martin (1980) and form the basis for Eq. 9 
above. 

Vibration Amplitudes Produced by Vibratory 
Pile Drivers 

Information regarding vibration amplitudes produced by vibratory pile 
drivers is scarce .in published literature. However, Wood (I CJ82) presents 
some data for vibratory pile drivers. International Construction Equipment 
(ICE) has also provided some data for the vibratory pile drivers (Morris 
1991, 1996, 1997). lCE conducted tests in I 991 with three different 
vibratory pile drivers and measured vibration levels at several distances 
between 3 and 100 ft. Wiss (1967, 1974, 1981) also presents some data 
curves for vibratory pile drivers. A lack of actual data points and 
inconsistency in the curves presented in different publications suggests 
that some cm1tion he applied in evaluating the data. 

Based on review of the available literature (Wood and Theissen 1982; 
Wiss 1967, 1974, 1981) and information provided by ICE (Morris 1991, 
I 996, 1997), vibration amplitudes produced by vibratory pile drivers can 
be estimated by the following equation: 

I'PVvihrafmJ'1'i/e lJriver = P PVRef (25/D) 11 (in!~ec) (F:q. /0) 

Where: 

PPVRcf = 0.65 in/sec for a reference pile driver at 25.fi 

D =distance from pile driver to the receiver in .fl. 

n ••• 1.1 (the value related to the attenuation rate through ground) 

The suggested value for "n" is 1.1, the same value used for impact pile 
drivers. If desired and if soil information is available, the value of"n" may 
be changed to reflect soil type classification, as shown in Table 17. 

Vibratory pile drivers generate the maximum vibration levels during the 
start-up and shut-down phases of the operation because of the various 
resonances that occur during vibratory pile driving (Woods 1997). 
Maximum vibration occurs when the vibratory pile driver is operating at 
the resonance frequency of the soil-pile-driver system. The frequency 
depends on properties of the soil strata being penetrated by the pile. 
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As indicated in the NCHRP Synthesis 253 (Woods 1997), vibration from 
vibratory pile drivers is related to the centrifugal force, which is 
proportional to the mass of lhe rulaling eccentric elements, the radius of 
eccentricity of rotating elements, and the frequency of the rotating 
elements. Because of the scarcity of available data, the effect of 
ccntrifogal force on vibration from vibralury pik <!rivers could not be 
evalualeJ. In the absence of any reliable Jata, it is recommendeJ that 
vibration from vibratory pile drivers be estimated by using Eq. 10 above. 

Eq. 10 can be used to estimate the vibration amplitude during the resonant 
start-up and shut-down phases of the pile driving operation. Although 
lhere are nu actual data that show the relative magnitude of vibration 
during lhe primary driving phase, away from the resonance effects, it is 
estimated that it could be 50% or less of the maximum levels that may 
occur during lhe slart-up and shut-down phases. The maximum levels 
during the sta1i-up and shut-down phases are the important values that 
should he evaluated when assessing potential impacts. Vibration generated 
during these start-up and shut-down phases is often very perceptible and is 
the source of most complaints from vibratory pile driving activity. 

The FTA 's Transit Noise and Vibration Impact Assessment (Federal 
Transit Administraliun 2006) and NCHRP Synthesis 218 (Schexnayder 
and Ernzen 1999) state that continuous operation at a fixed frequency may 
be more noticeable to nearby residents, even at lower vibration levels. In 
"ddition, the steady-state excitation of the ground may increase the 
response at the resonance frequency of building components. Response 
may he unacceptable in cases of fragile historical buildings or vibration
sensitive manufacturing processes, Tmpact pile drivers, conversely, 
produce high vibration levels for a short durntion (0,2 second) any may 
have sufficienl lime between impacts to allow any resonant response to 
decay. 

Wood and Theissen (1982) state that vibration levels from vibratory pile 
drivers may be at least as severe as those from impact pile drivers, and that 
the potential for damage from vibratory pile drivers may be greater than 
that from impact hammers because of sustained vibration levels. Vibraliun 
data provided by ICE (Morris 1991, 1996, 1997) support the fact that 
vibratory pile drivers generate vibration levels that are somewhat similar 
to those produced by impact pile drivers. The use of resonance-free 
vibratory pile drivers may be an exception to this inference (see 
"Vibration Mitigation Measures for Pile Drivers" section below). 
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7.1.3 Vibration Amplitudes Produced by 
Hydraulic Breakers 

Review of available literature indicates that there is no information 
available about measured vibration amplitudes from hydraulic breakers 
used in pavement anrl concrete demolition projecls. Hydraulic breakers 
(also called hoe-rams, hydraulic hammers, or mounted impact hammers) 
arc generally rated by the amount of energy being delivered, typically in 
the range of 70-15,000 ft-lbs. Because the breakers arc rated in a similar 
manner to impact pile diivers, it is reasonable to assume that the approach 
presented in Eq. 9 can be used for estimaling vibration amplitude from 
hydraulic breakers. Because hydraulic breakers generally have mnch 
lower energy ratings than impact pile drivers, Eq. 9 should be adjusted for 
typical reference energy of only 5,000 ft-lbs. for hydraulic breakers. 

Based on the above discussion, vibration produced hy hydraulic breakers 
can be estimated hy the [()I lowing formula: 

PP Vliydmulic """'k'" = P PVnef (25/D)" X (Fequ;/ER~rJ° 5 
(lnhec) (liq. 11) 

Where: 

PPVi<ef = 0.24 inl.vecfiJr a reference hydraulic breaker at 25/t. 

D = distancefi·om hydraulic break.er to the receiver in fi. 

n =I. I (the value related to the attenuation rate through ground) 

liRet= 5,000ji-lbs. (rated energy of reference hydraulic breaker) 

F:,quip ~ rated energy llf hydraulic breaker in.fr-lbs. 

The suggested value for "n" is l. l. Because vibration from the hydraulic 
breakers originates primarily near the ground surface, a value of "n" based 
on soil classification may not necessarily be applicable; however, a higher 
value of"n" based on site-specific soil conditions could be used for a less
conservative estimation of vibration amplitude. 

7.2 Vibration Produced by Other Construction 
Equipment 

Review of available literature indicates that there is limited info1mation 
available on vibration source levels from general construction equipment. 
The most comprehensive list of vibration source amplitudes is provided in 
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the document entitled Transit Noise and Vibration Impact Assessment 
(Federal Transit Administration 2006). This document lists vibration 
source amplitudes at 25 ft. for various types of construction equipment. 
Table 18 summarizes these am! other source levels. 

Caltrans has conducted several studies related to ground vibration 
produced by crnck-and-seM operntions. A study conducted hy Caltrans 
(2000) measured and evaluated ground vibrntion gcncrnlerl hy crnck-anrl
seat operations along State Route 101 near Santa Maria. A Walker 
Megabreaker Model 8-13000 was used. This machine drops an 8-ft-wide 
by 10-ft-tall steel plate weighing 13,000 lbs. approximately 4 ft. Operation 
of this machine produced the following results: 

• At 12 m, PPV = 1.25 in/sec. 

• At 27 m, PPV = 0.422 in/sec, 0.62 in/sec, and 0.412 in/sec. 

• At 34 m, PPV = 0.290 in/sec. 

• At 63 m, PPV - 0.083. 

Another study (Ames et al. 1976) conducted in 1972 produced the 
following results: 

• At I 0 ft., PPV = 2.99 in/sec. 

• At 38 ft., PPV = 0.275 in/sec. 

The Santa Maria data has been used to develop a reference vibration 
amplitude for crack-and-seat operation. Using lhe measurement al 12 mas 
the reference distance, the data corresponds to Eq. 12 with N = 1 .5. The 
reference amplitude at 25 ft. extrapolated from this is 2.4 in/sec and is 
shown in Table 18. 
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Table 18. Vibration Source Amplitudes for Construction Equipment 

Equipment Reference PPV at 25 ft. (in/sec) 
Vibratory roller 0.210 
Large bulldozer 0.089 
Caisson drilling 0.089 
Loaded trucks 0. 07 6 
Jackhammer 0.035 
Small bulldozer 0.003 

_Crack-and-seat operations 2.4 
Sources: Federal Transit Administration 1995 (except Hanson 2001 for vibratory rollers) and Caltrans 
2000 for crack-and seat-operations. 

Using these source levels, vibration from this equipment can he estimated 
by the following fonnula: 

PPVEquipmen1 ~· PPVRer(25/D)" (in/sec) (£q. 12) 

Where: 

PPVRef =reference PPVat 25 ft. 

L! - distance fiwn eyuipment to the receiver injl. 

n = 1.1 (the value related to the aiienuuliun rate through ground) 

The suggested value for "n" is 1.l. Because vibration from this equipment 
originates primarily near the ground surface, modifying the value of "n" 
based on soil classification may not necessarily he applicable; however, a 
higher value of "n" based on site-specific soil conditions could be used for 
a less-conservative estimation of vibration amplitude. FTA recommends a 
value of"n" of 1.5 for vibration assessment. Using a value of 1.5 is less 
conservative than using a value of 1 A or less (as indicated in Table 17) 
because it assumes that vibration will attenuate at a greater rate. 

7.3 Evaluating Potential Vibration Impacts 

As shown in Chapter 6, there is limited consistency between the 
categorization of effects and damage thresholds; however, it is apparent 
that damage thresholds for continuous sources are less than those for 
single-event or transient sources. It is also apparent that the vibration from 
traffic is continuous and that vibration from a single blasting event is a 
single transient event; however, many types of construction activities fall 
between a single event and a continuous source. An impact pile driver, for 
example, continuously generates single transient events. As a practical 
matter and based on the nature of available criteria, the criteria can only be 
reasonably separated into two categories: continuous and transient. 
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To assess the damage potential from ground vibration induced by 
construction equipment, a synthesis of various vibration criteria presented 
in Chapter 6 has been developed. This synthesis of criteria essentially 
assumes that the threshold for continuous sources is about half of the 
threshold for transient sources. A vibration amplilude pre<licled using Eqs. 
9~ 12 can be compared the criteria in Tables 19 and 20 to evaluate the 
potential for damage. 

Table 19. Guideline Vibration Damage Potential Threshold Criteria 
~--~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--·-· Maximum PPV (in/sec 
Continuous/Frequent 

Structure and Condition TranSient Sources Intermittent Sources 
Extremely fragile historic buildings, ruins, <'lncient monuments 0.12 0.08 
Fragile boildings 0.2 0.1 
Historic and some old buildings U.5 0.25 
Older residential struchues 0.5 0.3 
New residt:nlial structures 1.0 0.5 
Modern industrial/commercial buildings 2,0 0.5 

Note: Trmlsie~( source~ crc<1t~ a ~{~gle isolated vibration event, sui;h a.s blasting or drop balls. C~o~linuous/frequent 
intermittent sources include in1pact pile drivers, pogo-stick compactors, crt'lck-and-seat equipmenl, vibratory 
pile drivets, and vibratory cornp<-1ction equip1nent. 

A similar synthesis of criteria relating lo human perception has also been 
developed and is summarized in Table 19. A vibration amplitude predicted 
with Eqs. 1-4 can be compared to the criteria in Table 20 for a simple 
evaluation of the potential for annoyance and adverse impacl. Some 
individuals may be annoyed at barely perceptible levels of vibration, 
depending on the activities in which they are participating. 

Table 20. Guidelirn' Vibration Annoyance Potential Criteria 

_Human Response 
Barely perceptible 
Distinctly perceptible 
Strongly perceptible 
Severe 

Maximum PPV (in/sec 

Transient Sources 
0.04 
0.25 
0.9 
2.0 

Continuous/Frequent 
Intermittent Sources 
0.0 I 
0.04 
0.10 
0.4 

Note:· Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous/:frcqucnt 
inter111ittent sources include iinpact-pile drivers, pogo-stick i;ompac.:tors, crack-and-seat equipn1ent, vibratory 
pile drivers, and vibratory compaction equipment. 

7.3.1 
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Example Calculations 

Example 1: An 80,000 ft-lb. pile driver will be operated at I 00 ft. from a 
new office building and 100 ft. from a historic building known to be 
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fragile. Evaluate the potential for damage to the buildings and annoyance 
to the building occupants. No information on the soil conditions is known. 

Use Eq. IO to estimate the PPV from the pile driving at 100 ft. Jn the 
absence of soil information, use N = I. I. . 

PPV = 0.65 (251100/ 1 X (80,000136,000}°- 5 = 0.21 in/sec 

Table 19 suggests that an appropriate damage potential threshold for new 
commercial buildings is 0.) in/sec when the source is continuous. The 
predicted vibration amplitude of 0.21 in/sec is well below this value, 
indicating low potential for structural damage lo lhe building. 

Tabk 19 suggests lhat an appropriate damage potential threshold for a 
fragile building is 0.1 in/sec when the source is continuous. The predicted 
vibration amplitude of 0.21 in/sec exceeds this value, indicating potentia I 
for structural damage to the building. 

Table 20 suggests thal a transient vibralion amplitude 0.21 in/sec would be 
strongly perceptible, indicating lhal pile driving could lead to annoyance 
of building occupants. 

Example 2: A vibratory roller will be operated 50 fl. from residences 
constructed in the 1940s. /\ detailed soil study is available indicating that 
the soil is hard competent rock. Evaluate lhe potential for damage lo the 
buildings and annoyance to the building occupanls. 

Use Eq. 12 and data from Table 18 lo estimate the vibration amplitude. 
Hard competent rock is in Soil Class IV. Therefore, N = 1.0 should be 
used. 

PPV = 0.210 (25/50}1=0.11 in/sec 

Table 19 suggests that an appropriate damage potential threshold for older 
residential structures is 0.3 in/sec when the source is continuous. The 
predicted vibration amplitude of 0.11 in/sec does not exceed this value, 
indicating low potential for structural damage to the building. 

Table 20 suggests that a continuous vibration amplitude 0.11 in/sec would 
be strongly to severely perceptible, indicating that operation of the roller 
could lead to a high level of annoyance of residences. 

Example 3: Crack-and-seat operations will be conducted on a freeway 
located 75 ft. from newly constructed residences and residences 
constructed in the 1940s. Soil conditions are known to be dense, 
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compacted sand. Evaluate the potential for damage to the residences and 
annoyance to the building occupants. 

Use Eq. 12 to estimate the PPV from the pile driving at 120 ft .. Dense, 
compacted sand is in Soil Class IV. Therefore, N = 1.1 should be used. 

PPV = 2.4 (25/120) 11 
= 0.43 inhec 

Table 19 suggests that an appropriate damage potential threshold for older 
residential structures is 0.3 in/sec when the source is continuous. The 
threshold for new residential construction is 0.5 in/sec. The predicted 
vibration amplitude of 0.43 in/sec is below the 0.5 in/sec threshold for new 
residential construction bul above the threshold of 0.3 for older 
construction, indicating low potential for structural damage to the newer 
residences but polcnlial fur damage to the older structures. 

Table 20 suggests that a transient vibration amplitude 0.43 in/sec would be 
severely perceptible, indicating that pile driving could lead to annoyance 
of residents. 

Transportation and Construction Vibration Guidance Manual 



Chapter 8 
Methods for Reducing Vibration 

This chapter discusses methods for reducing ground vib1'ation. For the 
most part, the methods involve reducing vibration at the. source. Wave 
barriers treat the transmission path between the source and the receiver. 
Once ground vibration is transmitted to a receiver, there are few, if any, 
means for reducing the vibrntion. 

8.1 Wave Barriers 

The following discussion is a smnmary of the discussion of wave barriers 
proviclecl in NCHRP Synthesis 253 (Woods 1997). Richart (1970) also 
provides useful information on this subject. 

The purpose of a barrier is to reflect or absorb wave energy, thereby 
reducing the propagation of energy between a source and a receiver. A 
wave barrier is typically a trench or a thin wall made of sheet piles or 
similar structural members. The depth and width of a wave barrier must be 
proportioned to the wavelength of the wave intended for screening. The· 
wavelength of a seismic wave is a function of prnpagation velocity and 
frequency. Pile driving typically generates ground vibration with 
frequencies in the range of 4-30 Hz. With common wave velocities in the 
range of 61-610 rn/s, typical wavelengths can be in the range of3-!52 111. 

Studies indicate that the depth of a wave barrier mLLst be at least two-thirds 
of the seismic wavelength to be screened and that the length of the barrier 
must be at least one wavelength to screen even a small area. In one case, a 
trench wave barrier that was 1.19 wavelengths deep by 1.79 wavelengths 
long resulted in an 88% reduction in amplitude in two small areas behind 
the trench. Wave barriers must be very deep and long to be effective, and 
they are not cost effective for temporary applications such as pile driving 
vibration mitigation. 
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8'.2 Vibration Reduction for Impact Pile Drivers 

hnpact pile driving can be the most significant source of vibration at 
construction sites. The principal means of reducing vibration from impact 
pile driving are listed below. Some of these methods may not be 
appropriate in specific situations, but where they are practical, they can 
often be used to reduce vibration to an acceptable level. 

• Jetting: Jetting is a pile driving aid in which a mixture of air and water 
is pumped through high-pressme nozzles to erode the soil adjacent lo 
the pile to facilitate placement of the pile . .Telling can be ust:d to bypass 
shallow, hard layers of soil that would generate high levels of vibration 
at or near the surface ir an impact pile diivcr was used. 

• Predrilling: Predrilling a hole for a pile can be used to place the pile 
at or near ils ultimate depth, thereby eliminating most or all impact 
driving. 

• Using cast-in-place or auger cast piles; Using cast-in-place or au"gcr 
cast piles diminates impact driving and limits vibration generation to 

. the small amount generated by drilling, which is negligible. 

• Using uondisplacement piles: Use of nondisplacement piles such as 
H piles may reduce vibration from impact pile driving because this 
type of pile achieves its capacity from end bearing rather than from 
large friction transfer along the pile shaft. 

• Using pile cushioning: With pile cushioning, a resilient material is 
placed between the driving hammer and the pile to increase the period 
of time over which the energy from the driver is imparted to the pile. 
Keeping fresh, resilient cushions in the system can reduce the 
vibration generated by as much as a factor of2 (Woods 1997). 

• Scheduling for specific times to minimize disturbance at nearby 
vibration-sensitive sites: Adverse effects can be avoided if pile 
driving is not scheduled for times at which vibration could disturb 
equipment or people. For example, if pile driving near a residential 
area can be scheduled during business hours on weekdays, many 
people will be at work and will therefore not be affected. 

• Using alternative nonimpact drivers: Several types of proprietary 
pile driving systems have been designed specifically to reduce impact
induced vibration by using torque and down-pressure or hydraulic 
static loading. These methods would be expected to significantly 
reduce adverse vibration effects from pile placement. The applicability 
of these methods depends in part on the type of soil. The following 
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information is provided for informational purposes only. This 
discussion is not intended to favor any commercial product; inclusion 
of information on these products does not constitute endorsement or 
approval by Caltrans. 

The first nondynamic system is the Fundex Tubex piling system, 
manufactured by Fundex in the Netherlands and marketed by 
American Piledriving in California. Tubex piles are installed with 
minimal vibration by using torque and down-pressure to produce 
true soil displacement piles. A patented cast-steel borine drill tip is 
welded to the pipe casine; then, the Tubcx machine installs the pile 
by gripping the outside of the pipe casing with hyuraulic clamps 
and, in essence, screwing the pile into the ground. Grout injection 
ports are located at the base of the tip, which allows for the 
injection of water as a drilling medium and for the injection of 
grout to produce a soil-cement mixture around the sled casing. 
Once the steel shell is installed and grouted, concrete and 
reinforcing are conventionally placed inside the pipe as structurally 
required by design, or the pile is left unfilled as a simple pipe pile. 

Based on vibration tests performed in 2001 by American 
Piledriving, the vibration amplitude generated by the Tubex system 
is expected to be about 0.05 in/sec at 25 ft. This amplitude is 
significantly lower than vibration generated by conventional 
impact or vibratory pile drivers. Tubex piles were evaluated by 
Caltrans in a test project conducted near fnters!Jlte 280 in the San 
Francisco Bay Area. The ultimate capacity of the Tubex pile in 
terms of tension and compression exceeded all other pile types 
evaluated. 

The second nondynamic system is the Still Worker (Liddy 2002), a 
static load piling system, marketed by the Ken-Jet Corporation in 
New Jersey. This system hydraulically installs and retrieves H
piles, pipe, and sheet piles, generating significantly less vibration 
than is generally associated with conventional impact and vibratory 
pile drivers. The system uses hydraulics to push in piles in a 
smooth; fluid motion that virtually eliminates vibration commonly 
associated with the installation of piling. Although there are no 
available vibration data for the system, it appears to substantially 
reduce vibration from pile driving. A product developed by Giken 
Engineering Group called the "Silent Piler" operates in a similar 
fashion. 

Using a vibratory pile driver instead of an impact pile driver can 
reduce some vibration problems, but vibration amplitudes are 
similar to those of an impact pile driver because a resonance can 
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occur as the vibratory pile driver starts up and shuts down. One 
alternative to conventional vibratory pile drivers is a resonance
free vibrator, or variable eccentric moment vibrator. ICE 
manufactures two such models. These vibrators do not vibrate 
during start up and shut down, thereby avoiding the excessive 
vibrations that are commonly associated with traditional vibratory 
units. By changing the static moment, these vibrators can vary the 
frequency ol" opcrntit111 and the forne amplitude. Before the vibrntor 
is started, two parallel rows of eccentric weights are shifted out of 
phase, resulting in nn vihration during sfart up. By changing the 
relative orientation of the two rows of parallel eccentric masses, 
the static moment is changed. Arter the vibrator reaches full speed, 
the eccentric masses are shirted into phase, resulting in maximum 
eccentric moment and maximum amplitude to drive the pile 
efficiently. Before shut down, the two rows of eccentric weights 
are again shifted out of phase, resulting in no vibration during shut 
down. 

8.3 Vibration Reduction for Hydraulic Breakers 

If vibration levels from hydraulic breakers are expected to c.xcccd 
applicable vibration limits, the following vibration-reducing measures can 
be considered. Some of these methods may not be appropriate in particular 
situations, but they can often be used to reduce vibration levels to an 
acceptable limit where they are practical. 

• A hydraulic crusher (also called smasher, densifier, processor, or 
pulverizer) can be used to break up the material. A hydraulic crusher is 
an attachme11t that is generally mounted on the end of a bacld1oe, 
excavator, or skid-steer. It has large jaws that open and close. When 
closed, the attachment can cut through and crush concrete and any 
rehar used in the concrete. The attachment can be used for demolition 
of concrete dividers, such as those used between roadways, and al 
locations where the· concrete can be placed between the jaws. For 
demolition of a sidewalk or pavement, digging or breaking up of the 
surface may be required lo allow the concrete lo he placed between lhe 
jaws. ·' 

• Saws or rotary rock-cutting heads can be used to cut bridge decks or 
concrete slabs into small sections that can be loaded onto trucks for 
disposal. 

• Hydraulic splitters can be used to break up concrete. These devices 
apply lateral force against the inside of holes drilled into the concrete. 
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• Chemicals can be used to split concrete. 

• Pavement and concrete demolition can be scheduled for certain times 
to minimize the disturbance at the nearby vibration-sensitive sites. 

8.4 Vibration Reduction Measures for Other 
Construction Equipment 

In most cases, vibration induced by typical construction equipment does 
not result in adverse effects on people or structures. Noise from the 
equipment typically overshadows any meaningful ground vibration effects 
on people. Some eqnipment, however, including vibratory rollers and 
cmck-and-seat equipment, can create high vibration levels. 

Because of the nature of these types of devices, the options for reducing 
vibration are limited. Maximizing the distance between the source and 
receiver might be possible, but there is usually little or no llexibility in this 
regard. Conducting work when most people are not in the area (e.g., at 
work) or when sensitive equipment is not operating can avoid or minimize 
adverse impacts with this type of equipment, but pavement crack-and-seat 
operations often must be conducted at night to avoid disrupting traffic. As 
such, little can be done to avoid adverse impacts on people. Tn some 
circumstances, temporary relocation of residents during these operations 
may be appropriate; this is often done by offering hotel vouchers to 
potentially affected residents. 

In the absence of measures than can physically reduce induced ground 
vibration, informing the public about the project and the potential effects 
of construction activities is, in many cases, the best way to avoid adverse 
reactions from the public. The suggested process for engaging the public is 
discussed in Chapter 9. 

8.5 Vibration Reduction for Vehicle Operations 

Vehicles traveling on a smooth roadway are rarely, if ever, the source of 
perceptible ground vibration. However, discontinuities in roadway 
pavement often develop as the result of settling of pavement sections, 
cracking, and faulting. When this occurs, vehicles passing over the 
pavement discontinuities impart energy into the ground, generating 
vibration. In most cases, only heavy trucks, not automobiles, are the 
source of perceptible vibration. Trucks traveling over pavement 
discontinuities also often rattle and make noise, which tends to make the 
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event more noticeable when the ground vibration generated may only be 
barely noticeable. 

Because vibration from vehicle operations is almost always the result of 
pavement discontinuities, the solution is to smooth the pavement to 
eliminate the discontinuities. This step will eliminate perceptible vibration 
from vehicle operations in virtually all cases. 

8.6 Vibration Reduction for Train Operations 

Page 46 
September 2013 

Methods for reducing ground vibration generated by rail operations are 
described in FTA 2006. These methods include: 

• maintaining wheel and rail smoothness; 

• locating special trackwork for turnouts and .crossovers away from 
vibration-sensitive areas; 

• specifying vehicles with low unsprung weight, soft primary 
suspension, minimum metal-lo-metal wutact between moving pa1ts of 
the truck, and smooth wheels; and 

• use of special track-suppo1i systems such as: 

resilient fasteners, 

ballast mats, 

resiliently supported ties, 

floating slabs, and 

speed reduction. 

Special track support systems require engineering to ensure optimal 
effectiveness in reducing vibration. 
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Chapter 9 
General Procedures for Addressing Vibration 

Issues 

C:oncems about vibration generally arise because of complaints about 
existing operations or construction and maintenance activities. 
(Construction and maintenance activities are collectively referred to here 
as "conslrudion activities.") Concerns can also arise in response lo 
planned activities, such as the construction and operation of a new facility 
nr !:he modification of an existing facility. This chapter discusses the 
recommended procedures for addressing vibration concerns about bolh 
existing and planned activities and operations. 

9.1 Vibration Concerns about Existing 
Activities and Operations 

Pile driving and crack-and-seat operations near homes or businesses are 
the primary subjects of vibration complaints. Vibration complaints can 
also be generated in response lo traffic operations if pavement is in poor 
condition. Increases in traffic, heavy truck, or bus operations resulting 
from opening of new transportation facilities or the redirection of traffic 
can also trigger complaints. Although complaints can come from any type 
of receiver, most are from occupants of residences and from businesses 
that have vibration-sensitive equipment or operations. Complaints about 
vibration require a response from Caltrans. 

The first step in investigating complaints is to interview the individuals 
making the complaints (i.e., the complainants) and to assess lhe severity of 
the vibration concern. A list of questions, a screening procedure to 
determine the severity of the concern, and a vibration complaint form are 
provided in Appendix B for this purpose. In assessing the severity of a 
vibration concern, the most important issues are: 

• The type and location of the vibration source(s) 
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• The complainant's concerns (e.g., annoyance, damage, disruption of 
operations) 

• The location that 1s most sensitive, or where vibration 1s most 
noticeable 

The screening procedure may indicate that vibration monitoring should be 
conducted. Vibration monitoring of existing operations or construction 
activity can range from simple, single-location measurements to more 
complex, simultaneous, multi-instrument measurements. The simple 
::1ppru111._J1. (;(l_1_1sis1s o[f~k_ini~ 1neHs1u·e.n1en1s :1t tht:i _1nust si::;11sHive ltll:alion or 
the location perceived by the complainant to have the worst level of 
vibrntion. Sufficient data should he collecled for each location of interest. 
For highway traffic vibrations, 10 heavy-truck pass-bys (preferably worst
case combinations of several trucks) for each location should be measured. 
For pile driving or crack-and-seat operations, several minutes of 
equipment operation should be monitored at each location of interest. The 
measurement resnlts cnn then he compared to the applicable vibration 
criteria. 

If the simple measurement indicates that vibration approaches or exceeds 
applicable criteria, a more detailed study shonld be conducted. This study 
involves placing a sensor close lo lhe source as a reference and one or 
more sensors at the critical locations. The reference sensor remains fixed 
in one location near the source, whereas the response sensors may be 
moved to different locations. The simultaneous measurements can then be 
used to positively identify the vibration source, the drop-off rate, and the 
response (i.e., vibration level) at the locations of interest. This information 
can be used to identify unusual conditions that may be contributing to the 
high vibration condition and to identify a course of action to reduce the 
impact. 

9.2 Vibration Concerns about Planned 
Activities and Operations 
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Avoiding adverse vibration effects regarding planned construction 
activities and facility operations involves using physical methods to 
reduce the actual vibration and good public relations to ensure that the 
public is well informed about the work and its potential effects. In general, 
literature on the subject shows that only blasting, pile driving, and 
pavement breaking have documented examples of potential damage to 
buildings (American Association of State Highway and Transportation 
Officials [AASHT0] 1990). For pile driving and pavement breaking, the 
potential for damage from vibration is al locations in relatively close 
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9.2.1 

proximity to the activity. However, because the threshold of perception for 
vibration is much lower than the threshold for damage, claims of damage 
often arise because of perceptible vibration and not because of actual 
damage. 

Chapter 1 1 outlines a process for avoiding and addressing potential 
problems from the public related to blasting. The following process, which 
fowses on vibration from construction activities and facility operations, is 
modeled afler lhal process. Every attempt should be made to mitigate the 
adverse vibration effects from construction activities through the use of 
modern techniques, procedures, and products. It is equally impmiant to 
develop a process to avoid and, if necessary, address problems identified 
by the public that can arise from construction activities, even when the 
levels of vibration are well below the levels at which damage to structures 
or excessive annoyance to humans are expected to occur. The following 
steps should be Laken: 

l. Identify potential problem areas surrounding the project site 

2. Determine condilions that exist before construction he~ins 

3. Inform the public about the project and potential vibration-related 
consequences 

4. Schedule work to reduce adverse effects 

5. Design construction activities to reduce vibration 

6. Notify nearby residents and properly owners that vibration-generating 
activity is imminent 

7. Monitor and record vibration from the activity 

8. Respond to and investigate complaints 

These steps are described below. 

Step 1. Identify Potential Problem Areas 
Surrounding the Project Site 

The first step is to identity the types of dynamic equipment that will be 
used on the project. As previously discussed, pile drivers and crack-and
seat equipment tend to be the most common source of vibration concerns. 
In some cases, vibration from the operation of a new or modified highway 
may need to be evaluated. Prediction methods discussed in Chapter 7 
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should then be used to estimate distances at which vibration could exceed 
perception thresholds and structural damage thresholds. 

A question that must be answererl before determining a preconstruction 
survey radius is whether the intent is to prevent structural damage or to 
prevent the perception that structural damage is occmTing. In general il is 
impractical lo survey all locations where vibration could be pcreeptihle or 
where there could be the perception of damage. Regardless of the radius 
selected for preconstruction surveys, there have been numerous instances 
where claims of damage came from locations far beyond the surveyed 
areas. Hence, there is no reasonable standard distance beyond which no 
complaints can be assured. 

Bearing i11 mind human perceptions and economic considerations, the bcsl 
solution might be to select slrudures for preconstruction surveys as 
follows: 

• those structures or groups of slruclures closest to the vibration source, 

• structures within a radius where the cffccls are estimated to be strongly 
perceptible and, 

• any structures al greater distances that, because of historic value or 
special conditions, are deemed to deserve special attention. 

If the surrounding residents do not view the project as necessarily 
beneficial to them, or if the project is otherwise unpopular, the distances 
should probahly be increased accordingly. 

Aflcr lhc decision has been made as to the limit of preconstruction 
surveys, anticipate that damage claims may come from residents .outside 
the limit that would have to be res.olved through forensic investigation. 
This is discussed in Step 8. 

In some special Circumstances, an assessment of the vibration propagation 
characteristics of the project site may be warranted to improve lhe 
accuracy of the vibration predictions. These special circumstances may 
include situations with special receivers, such as a hospital, research 
facility, or high-technology facility with vibration-sensitive equipment. 
Other circumstances might include situations where vibration is known to 
propagate efficiently though the soil on the site. 

A method that Callrans has used to detennine site-specific vibration drop
off characteristics involves the generation of vibration on the site and 
measurement of the response of the ground al various distances. To 
generate a strong vibration signal, Caltrans has driven a heavily loaded 
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water truck or dump truck at high speed over a series of five 2- by 4-in. or 
2- by 6-in. wood boards spaced 25 ft. apart. This method has been proven 
to generate a recognizable signal at 90 m (300 ft.). Other methods of 
generating vibration are also available and include drop-balls, impact 
hammers, and vibratory rollers. 

With this method, a minimum of two sensors must be used 
simultaneously: one reference sensor and one or more response sensors. 
Refer to Chapter 10 for a discussion of vibration measurement 
instrumentation. The reference sensor remains fixed at 5 m (16 ft.) from 
the centerline of travel (or any convenient distance near the source) 
opposite the last board to be run over (most forward in line with the 
direction of travel). The response sensors are positioned at various 
distances from the source. Because of the steepness of the drop-off curve 
near the source, it is a good idea to cover shorter-distance intervals near 
the source and longer ones away from the source. To adequately cover the 
entire range ol'the drop-off curve, six to eight locations should lm 
monitored and at least five lru<;k pass-bys measured at each location. 
Frequently, simulations are not possible on the site of interest because of 
space limitations. Nearby empty lots or open fields, or data from other 
sites known or judged lo haw similur soil conditions, can then be used. 
However, care must be exercised in choosing a representative site because 
subsurface conditions can vary substantially. 

On<;e lhe measurements have been made, the data at each location shou Id 
be averaged. Using the reference position and at least two others 
(including the farthest one), the soils coefficient of attenuation (or alpha 
value, a) can be calculated using Eq. 6. Ideally, the alpha value should 
remain constant for each location, but in reality .it will vary as a function 
of frequency and position. The average of several values can then be used 
to develop a drop-off curve. The vibration amplitudes at all measured 
locations should then be plotted to determine how well they fit this curve. 
Assuming they fit reasonably well, a normalized drop-off curve can be 
developed and used with any source reference level, to predict the future 
level al any distance within the range of the curve. 

Another method that can be used to determine vibration propagation 
characteristics on a site involves measuring the transfer mobility of the 
ground. This procedure involves dropping a heavy weight on the ground, 
and then measuring the forces into the ground and the response at several 
distances from the impact. This procedure is discussed in detail in Federal 
Transit Administration 1995. 

If it is possible to do the simulations at the site, measurement locations 
both inside and outside the buildings of concern should be included to 
measure the effects of building amplification or attenuation. Ambient 
vibration should also be measured both inside and outside the building to 
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9.2.2 
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document vibration before the construction activity. Any claims that a 
Caltrans activity or project has increased ground vibration can then be 
assessed by comparing project-related vibration compared to the existing 
vibration. 

Using the info1mation collected from this study, future vibration can be 
predicted and compared to existing ambient vibration, perception and 
damage thresholds, or any other applicable criteria. In some cases where 
disturbance thresholds for sensitive equipment are not known, vibration 
measured near the sensitive equipment can be correlated with the 
disturbance of the equipment to establish a lhreshokl. 

The methods described here are generally sullicient for identifying the 
potential for adverse effects on sensitive equipment. Most situations 
involving construction operations near sensitive equipment will reqnire 
consnlting experts with specialized expertise in this area. 

Step 2. Determine Conditions That Exist 
Before Construction Begins 

There are various methods that can be used to conduct preconstruction 
surveys, bnt all must meet the primary purpose of documenting all the 
defects and existing damage in the strudures concerned. An inadequate 
preconstruction survey can be worse than no preconstruction survey at all. 
Preexisting defects that are not listed in the ptcconstruction survey will 
probably then be attributed to the construction by the property owner. 
Unless these can be refuted throngh forensic investigation, the 
complainant will probably be successful. 

Secondary purposes of the preconstruction survey include answering any 
qnestions the homeowner may have regarding the project and looking for 
anything that might require correcting before construction starts or that 
may place an unexpected limit on blast design. Examples include antique 
plates that are leaning against a wall or precarionsly balanced figurines. 
These should be secured for the duration of the project if there is any 
concern. 

Snrveys can consist of drawings on paper, high-resolution video, black 
and white photography, or any other method that adequately docnments 
existing defects and damage. It is also helpful if the possible cause of the 

. defect can be determined and listed. Oriard (1999) and Dowding (1996) 
describe preconstruction survey methods in detail. 
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9.2.3 

In some instances, homeowners will prefer that their homes not be 
surveyed. This is usually for the sake of the owners' privacy, and a 
notation should be made for that structure as to the time and date, the 
specific comment made and the person who made it. On some occasions, a 
homeowner may terminate a preconstruction snrvey before it is complete. 
Again, the survey should be annotated accordingly. 

It is usually advantageous to conduct postconstruction surveys to verify 
that no additional damage has been caused by the construction activity. 

All residential structures suffer ftnm norinal shrinkage of materials caused 
by diurnal thermal strains and possible settling that start to occur soon 
after construction. This can present a problem on long-term projects when 
relatively new homes are included in the preconstruction survey. The 
normal shrinkage cracks and defects may not show up before the 
preconstruction snrvey, but may be there for any postconstruction 
inspection. The only solution is to investigate them thoroughly to 
determine whether it was possible that construction activity caused the 
defect. This will normalJy require the services of an experienced forensic 
investigator. 

Tt is also good practice to examine homes both near and far from the 
construction activity. If cracks or other defects are consistent throughout 
the area, they are likely the result of thermal stresses or settlement. Cracks 
or defects that diminish with distance from the vibration source may be 
indicative of effects caused by the source. Cracks that occur only on 
surfaces exposed to the sun are indicative of thermal cracking. 

There is a tendency for insurance cumpanies to settle smaller claims rather 
than pay the cosl involved in dclcrminill.g the actual cause. This is not only 
technically and philosophically unsound, but also an open invilalion for 
additional claims from surrounding neighbors. 

Step 3. Inform the Public about the Project 
and Potential Construction-Related 
Consequences 

Good public relations with the neighbors nearest the projecl, as well as all 
interested parties, are always beneficial. Most homeowners do not have 
experience with construction vibration, and may have concerns about their 
own safety and the safety of their homes. 

lfthe situation warrants, a meeting should be held and a presentation made 
that explains the reason for the project, that construction will be necessary, 
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what the residents can expect to hear and feel from the construction, any 
specific warning signals that will be used, and the intent of the 
preconstruction survey. Knowledgeable persons should attend to answer 
questions. There should be a handout that explains all of the above 
information and includes phone numbers to call if there are problems or 
questions. The person or company thal will conduct the preconstruction 
surveys should be introduced. The main purpose of such a meeting is to 
educate the neighbors and to put their minds at ease. Such a meeting, 
conducted properly, can greatly reduce the potential for problems with 
neighboring property owners. 

Another opportunity to conduct good public relations is during the 
preconstruction survey. The informational sheet from the meeting should 
be distributed during the survey. The person or persons that conduct the 
survey should be conversant enough about the project to answer any 
questions that homeowners might have. 

Homeowners should be provided with a procedure for registering 
complaints with Caltrans in the event that vibration is found to be 
excessive. This procedure should identify a contact person and phone 
number or email address. 

Step 4. Schedule Work to Reduce Adverse 
Effects 

As long as safety considerations can be met, construction activity should 
be scheduled to occur during times of maximum human activity, rather 
than during times of extreme quiet. In some cases, nearby sources of noise 
and/or vibration can be used to mask the noise from construction 
activities. For example, if highway work can be conducted during daytime 
hours, normal traffic noise may mask much of the construction noise. 
Night work should be avoided, although night work is required to avoid 
disruption of commute traffic flows in many cases. 

Other factors may need to be considered as well. A survey of the area 
should disclose locations with critical activities that might require close 
coordination. For example, if a hospital where surgery is conducted or 
other facilities with equipment highly sensitive to vibration are nearby, 
coordination is necessary so that construction does not interfere with 
operations of those facilities. Medical equipment that is particularly 
sensitive to vibration include magnetic resonance imaging (MRI) systems, 
scanners, and microscopes. 
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9.2.5 

9.2.6 

9.2.7 

Step 5. Design Construction Activities to 
Minimize Vibration 

Where adverse vibration effects are anticipated, reasonable efforts should 
he made to reduce those e±focts. Chapter 8 discusses methods to reduce 
vibration from construction. 

Step 6. Notify Nearby Residents and 
Property Owners That Vibration-Generating 
Activity Is Imminent 

Once work has been scheduled, nearby residents and property owners 
should be notified about the specific times and dates that vibrntion
generating activity will occ11r. Many cDmplaints occur because a resident 
or prope1iy owner was not aware that the construction activity would 
occur. 

Step 7. Monitor and Record Vibration 
Effects from Construction 

Although it is possible to estimate lhe levels of constrnct.ion-induccd 
vibration with some confidence, field monitoring and recording of 
vibration effects is sometimes warranted. Monitoring records provide 
excellent tools for evaluating the potential for damage from construction 
activities. The monitoring and recording should be conducted with 
equipment specifically intended for this purpose, including 
accelerometers, velocity sensors, and data-recording or data-logging 
devices. Equipment used to collect and evaluate vibration data is discussed 
in Chapter l 0. 

In situations in which there is considerable opposition to a project and 
damage claims are anticipated, monitoring and recording should be 
conducted by a third party. Jn situations in which there is little chance for 
claims or where monitoring is being done solely to ensure that 
specifications arc being met, the construction contractor could conduct the 
monitoring, although it is advisable for the contractor to have a third-party 
vibration consultant oversee and approve the monitoring and recording 
process. 
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9.2.8 Step 8. Respond to and Investigate 
Complaints 

An adequate process for handling complaints should be established. 
Neighboring residents should know whom to contact with a concern or 
comp1"lnt, regat·dless of wht:ther it involves a claim of damage. In all 
instances, a form that documents the details should be initiatecl on receipt 
of a complaint. A sample construction vibration complaint form is 
provided in Appendix n. 

For minor complaints, responsible, knowledgeable contractor personnel 
might conduct the investigation. It is advisable to have a qualified forensic 
investigator look into claims of damage. The investigator might be the 
same party that conducted the preconstruction survey or conducted the 
monitoring. Prompt investigation is advisable. Correction of lhe problem, 
if caused by the construction activity, should also be handled promptly. 

A vibration specification can be valuable in avoiding problems resulting 
from construction vibration. Because it is impossible to foresee all 
variables that may be encountered on various project sites, specifications 
should be developed specifically for each construction site. A sample 
vibration specification developed for a construction site with nearby 
historic structures is provided in Appendix C. 

9.3 Vibration Study Reports 

Any time a vibration field study is conducted, the results should be 
documented in a report. Depending on the number of sites measured, 
amount of data collected, methodologies used, and the importance of the 
study, the report may range from a simple one or two paged memo, to a 
report of twenty or more pages Jong. A vibration study can be considered a 
mini-research project, and should contain enough information for.the 
reader to independently come to the same conclusions. 

Normally, a vibration report should contain the following topics: 

• project title and description; 

• introduction; 

• objectives; 

• background; 
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• study approach; 

• instrumentation; 

• measurement sites; 

• measurements; 

• data reduction; 

• measurement results; 

• data analysis; 

• results and comparison with criteria; 

• conclusions and recommendations; 

• tables showing all measured data, summaries of results, analysis, and 
standards; 

• figures showing site layouts and cross sections, instrument setups, 
drop-off curves, and other pertinent illustrations; and 

• references cited. 

In short and simple vibration studies, the above topics may be described 
within a few sentences in a memorandum. In more complex studies, a 
fairly extensive report is usually required. Refer to Appendix A for more 
detailed information on vibration study reports. 
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Chapter 10 
Vibration Measurement and Instrumentation 

10.1 Vibration Measurement Equipment 

Ground vibration is typically measured with a sensor that produces an 
electrical signal that is proportional to amplitude amplitude of the ground 
motion. Tiiese sensors are called transducers because they "transduce" the 
ground motion into an analogous electronic signal. Transducers can be 
designed to produce a signal that is analogous to the displacement, 
velocity, or acceleration of1he ground motion. Velocity transducers 
(seismometers) and an;eleration transducers (accelerometers) are the most 
widely used transducers for measuring ground motion. Vibration 
transducers measure vibration in one axis. These transducers can be 
combined into a triaxial array to simultaneously measure vibration in three 
orthogonal axes. 

During the period between 1958 and 1994, all vibration monitoring 
conducted by Caltrans was performed by staff from the Caltrans Translab. 
A transducer calibration system consisting of a shaker table mounted on a 
concrete vibration isolation pad and a camera/amplifier system that 
measured displacement allowed Trans lab to calibrate its own transducers 
with traceability to the National Institute of Standards and Technology 
(NIST), formerly known as the National Bureau of Standards (NBS). 
Transducers were calibrated by mounting them on the shaker table and 
running the table at a known frequency and displacement. Translab is no 
longer responsible for vibration studies. These studies are now conducted 
by Caltrans headquarters staff and vibration consultants retained by 
Caltrans. 

Historically, Caltrans used both seismometers and accelerometers to 
measure ground motion. Seismometers used by Caltrans measure vibration 
at relatively low frequencies, usually between 1 and 200 Hertz (Hz), 
through magnetic induction that produced a voltage proportional to 
velocity. Because seismometers are typically large and can weigh as much 
as about 7 kilograms (kg) (15 pounds [lbs]), they typically can be placed 
directly on the ground without special mounting attachments if the 
mounting surface is stiff, such as hard soil, a concrete sidewalk, flagstone, 
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or asphalt. If used on soil, the seismometer should be fim1ly embedded in 
the soil by embedding the entire base in the soil. 

An accelerometer measures acceleration directly. When used with an 
integrator, an accelerometer can also measure velocity and displacement. 
Accelerometers used by Caltrans have piezoelectric (charge-generating) 
crystals. As the transducer vibrates with the surface it is mounleu on, 
acceleration changes the compression of the crystal, which in turn causes 
variations in the electrical charge across the crystal faces. These charge 
variations are proportional to acceleration. 

Accelerometers are typically small and not as sensitive as seismometers. 
The advantage is that they have a wider frequency range, typically from 1 
Hz to several kilo-Hertz (kHz). Because of their small size and lack of 
mass, accelerometers should not be placed directly on the ground, floor, or 
other vibrating surface without proper mounting. Accelerometers can be 
mounted in various ways, depending on the surface. Accelerometers can 
be adhered to a vibrating surface such as floors, sidewalks, or walls using 
scientific wax, beeswax, or other special wax provided by the 
accelerometer manufacturer can be used. Threaded studs adhered to the 
surface with epoxy van also be used. For good high frequency (up to 100 
Hz) coupling to soil, accelerometers should be mounteu lo an aluminum 
spike. 

An accelerometer can also he mounted via a magnd (or aJhesive) to a 
heavy block or steel weighing 5-1 0 kg (10--20 lbs). The steel block can 
then be placed directly on the ground or other surface if the steel block 
does nol rode Tlrn mass of the steel block provides adequate coupling of 
the accelerometer with the ground for the low-frequency, low-level 
vibrations generated by transportation facilities and construction activities. 
Other mounting options are also available. Refer to lhe accelerometer 
manufacturer's recommendations for other mounting options. 

The signal from a vibration transducer can be directly conditioned and 
displayed with stand-alone equipment or it can he recorded with an analog 
or digital recording device for subsequent analysis. Stand-alone or 
software-based digital last l'ourier transform (FFT) analyzers are 
commonly used to evaluate the recorded signal. Most analyzers can 
integrate the signal so that velocity and displacement values can be 
determined from an acceleration signal. Overall peak amplitudes (i.e., 
PPV) in the time domain can be Jisplaycd or, if desired, the frequency 
spectrum ol" lhe signal can be evaluated in the frequency domain (i.e., onc
third octave band or naiTOw band spectrum). A variety of averaging 
methods is often available. 
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Chapter 11 
Vibration and Air Overpressure from Blasting 

11.1 

11.1.1 

Introduction to Blasting 

Often, the only means of loosening a rock mass and reducing it lo a 
material of manageable size is to blast using explosives placed within 
drilled holes. Many variables relate to the execution of a hlasl, only some 
of which arc within. the control of the blaster. Some of these variables are 
difficult, if not impossible, t.n adequately define. As such, blasliug is still 
part "science" and pmt "mt," hased on the laws of physics and the 
capability i1nd experience of the hlaslcr. 

Blasting Terminology 

The following terms nre commonly used in blasting and should be 
understood by anyone involved in the subject. 

• Downhole blasting: Down hole blasting is a type of blasting in which 
explosives are loaded into drilled holes, as opposed to charges being 
placed on the surface. Surface charges do not have application in 
conventional construction blasting situations, especially in urban 
settings. 

• Burden: Burden represents that volume of material that a detonating 
hole or holes are expected to fragment and shift. There are two types 
of burdens: drilled burden and shot burden. Drilled burden is the 
distance between a row of holes and the nearest free face, and is 
measured perpendicular to the row of holes. It is also the distance 
between two rows of holes. Shot burden represents the distance 
between a hole that is detonating and the nearest free face that is 
developing in the blast. Unless otherwise specified, the term usually 
refers to the drilled burden. 

• Spacing: Spacing represents the distance between holes in a row. A 
drill pattern is always described in terms of (in order) burden and 
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spacing (e.g., a 6-foot by 8-foot pattern has a burden of 6 ft. and a 
spacing of 8 ft.) 

• Subdrilling: Subdrilling is the amount of hole that is drilled below the 
intended floor of the excavation. Except in situations in which the rock 
is in flat bedding planes, the detonating charge usually leaves a crater 
at the bottom of the hole rather than shearing the rock on a horizontal 
plane. Accordingly, it is not uncommon to subdrill a distance that 
approaches half of the burden distance to be able to excavate to the 
intended depth. 

• Stemming: To confine the energy from the explosive, the top portion 
of the hole is slerruned (back-filled) with inert material. Because of 
their proximity to the hole, drill cuttings are usually used, although 
other material such as stemming plugs can be used. Crushed stone 
chips are superior lo drill cullings for stemming material because they 
tend to lock in place under pressure. 

• necks or decking: Decks or decking is a means of separating two or 
more charges within a hole. This slep is usually taken to (1) reduce the 
amount of explosive detonating in a given instant by having the decks 
fired on different delays, or (2) lo avoid loading explosives in weak 
zones or mud s<;ams in the rock. Decks are separated by inert 
stemming material and require some means of initiating each deck. 
Most blasters prefer to avoid the use of decking, however, because il 
increases the chances formisfircd holes and is fairly labor inlcnsive. 

• Primary (production) blast: A primary (or production) blast is 
intended lo adequately fragment a given volume of rock. The rock may 
be removed in one or more primary blasts. If the depth of an 
excavation is sufficient to require removal in more than one lift, each 
lift would be removed using one or more primary blasts. 

• Secondary blast: Secondary blasts may be required to remove or 
reduce material that is not adequately fractured in primary blasts (i.e., 
trimming blasts or removing high bottom). Also secondary blasts are 
used for boulders whether or not primary blasting was conducted. 

• Powder factor: The powder factor is the ratio between explosives 
consumed and material blasled, usually defined in pounds per cubic 
yard for construction blasts. When discussing powder factors, it is 
important to know whether one is using "shot powder factor" or "pay 
[or yield] powder factor." Shot powder factor includes the material in 
the subdrilling zone in the calculations, while pay powder factor does 
not. 
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• Detonator: Detonators are devices, either electric or nonelectric, that 
are used to detonate the explosive charges. 

• Delay: The delay is the time interval between detonators (and their 
corresponding explosive charges) exploding. Because modern 
initiation systems provide for further subdividing of the delay times in 
conventional detonators, delay times can be tuned for specific blasting 
needs. 

• Initiation system: The initiation system is the entire system for 
initiating the blast, including the blasting machine or starter, 
detonators, dday devices, and interconnecting paiis. 

• Dynamite: Dynamite was one of the earliest explosive charges. It was 
originally sensitized with nitroglycerin, but now uses other sensitizers. 

• Slun-y, watergel, emulsion: These products arc modern explosive 
products in which portions of tbe ingredients have been replaced with 
water and various emulsifiers, gums, and other substances. These 
products come in either packaged or free.flowing form, and poured or 
purnpable forms. 

• ANFO: ANFO is an inexpensive blasting agent consisting of 94% 
prille<l ammonium 11itrate and 6% #2 diesel foe! (by weight). There are 
variations of this product in which other materials are added to 
increase the energy yield. Because of the redtwed sensitivity of this 
material, it requires the use of a more-sensitive explosive for initiation. 

• Booster: A booster is a fairly sensitive charge that is used to initiate 
less-sensitive explosive charges. A booster is often in a cast form with 
a detonator well or detonating cord tunnel, but it can also be a 
cartridge product. 

• Detonating Cord: Detonating Cord consists of a core char·ge of 
pentaerythritol tetranitrale (PETN) wrapped with layers of plastics and 
textiles. It is available in various core loadings, all of which detonate at 
approximately 23,000 ft/sec. Originally developed as an initiation 
system, it has also been used in specialized blasting situations as the 
primary charge. Because of the extremely high noise level, this 
product is not normally used on urban blasting projects. (PETN is also 
the base charge in most detonators and is an ingredient in most cast 
boosters.) 

• Presplitting: Presplitting is a procedure in which a row of lightly 
loaded holes is detonated ahead of the main production blast. It is 
intended to propagate a crack along the row of holes to protect the 
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final perimeter wall hy allowing expanding gases to vent and 
preventing back-break from subsequent detonating production holes. It 
has been shown that a presplit crack has little or no effect in reducing 
vibration from subsequent blasts; in facl, a presplitting blast crn,,lcs 
more vibration per unit of explosive than other forms of blasting. 

• Smooth blasting: Smooth blasting is similar to presplitting, except 
that the holes are detonated after the production holes in the main 
blast. The intent is not to form a crack, but to blast loose the remaining 
burden with the lighter charges without causing excessive damage to 
the perimeter wall. In this instance, lhe charge weights in the nearest 
production holes arc usually reduced. 

• Sinking cnt: A sinking cul is a blast in which no free vertical (or 
sloped) face exists and in which it is necessary to ramp down into a 
horizontal surface. In this type of blast, a portion of the blasted 
material must be expelled upward to make room for the expanding 
material from subsequent holes detonating. Some flyrock may occur 
and must be taken inlo account. 

• Throw or heave: Tlu·ow or heave is movement or shifting of the 
blasted material an intended distance and direction. 

• Flyrock: Flyrock is material that is expelled from the blast and travels 
farther than expected or intended. 

• Blasting mats: Blasting mats arc mats used to cover a blast in an 
urban situation where flyrock cannot be tolerated and where the 
situation dictates that explosives be loaded fairly high in the holes. (Tl 
is not practical to cover large blast areas, and prevention of flyrock is 
best addressed in blast design for those situations.) Blasting mats are 
usually fabricated from sections of rubber tires, manila rope, used 
conveyor belting, or other similar materials. Many contractors cover 
lhe blast with soil, sand, or other fine material; this step can be 
successfol, but it is necessary to use a sufficient amount of covering 
and lo use coveting that does not contain rock or other projectiles. 
Blast covering with any or these materials or devices must he done 
carefully so that the initiation system is not damaged. 

• Scaled distance (square root or cube root): Scaled distance is a 
means of scaling a ratio of distance and charge weight so that effects 
from various blasts can be compared or estimated. Once a blaster has 
recorded data from a given blast site, scaled distance can be used as a 
tool to assist in designing fnture blasts. Square-root scaled distance is 
derived by dividing the distance between the detonating charge and the 
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object of interest by the square root of the charge weight. Square root 
scaling is used for vibration estimations where linear charges (length is 
more than twice the diameter) are used. Cube-root scaled distance is 
derived similarly, using the cube root of the charge weight instead of 
the square root. It is conventional to nse cube root scaling for 
estimating air overpressure and for infrequent instances in which 
vibration estimations involve a spherical charge (dia1neter is greater 
than half the length). 

• Overburden: Overburden is soil and other materials that overlay the 
rock to be blasted. Overburden is usually removed before drilling, but 
it is occasionally left in place to confine the blast and to allow loading 
explosives higher in the hole (nearer to the top of the rock). 

Blasting Process 

/\ fler the decision has been made to condud blasting at a construction site, 
the necessary permits ohtained, and arrangements made for explosives 
storage, the first consideration is usually the size of lhe drill that will be 
used. For large excavations, largc-dinmetcr drills (~~6 in.) will provide 
helter production than smaller drills_, but will result in larger material. A 
larger number of smaller holes (2-3 in.) will lake longer to drill and luau, 
bul will provide better fragmentation and easier handling of materiaL 
Other considerations are the size of the digging and hauling equipment, 
the location of any local utilities, nearby structures, vibration and air 
overpressure or airblast limitations for the specific site, and the lengths of 
drill steel available. 

The blaster uses the borehole diameter and the considerations above to 
formulate blast designs-laying out burden and spacing, depth of hole 
(including subdrilling), type of initiation system, explosive products, and 
sequence of initiation. The blaster often uses timing and the sequence of 
initiation to control the direction of heave and to allow time for the earlier 
rows' burden to begin to move before the later rows detonate. 

At this point, the blaster can document his intentions on a blasting plan, 
but he must have the latitude to make changes as drilling progresses and 
more is learned about the site geology. One or more lest blasts are not 
unusual. The rock from a preceding blast will usually be removed before 
the succeeding hlast is loaded and shot, thus providing a space for the 
expansion, or swell, of the material in the succeeding blast. If 
circumstances dictate, however, a portion of the shot rock may be left in 
place to help contain the material in the front row of the succeeding blast. 
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The actual loading process will depend on the type of explosives to be 
used, but will genera\ly consist of the following. (Please note that only the 
blaster and those persons necessary for the loading process are a\lowed 
within 50 ft. of a blast while it is being loaded.) 

I. The detonators are laid oul near lhe hults a<0wrdi11g lo Lhe desired 
initiation sequence. 

2. The primer is made up by inserting the detonator securely into the 
priming charge "nd is lowered to the bottom of the hole. 

3. A denser bottom charge (if desired) is loaded. lf there is water in the 
holes, a water-resistant explosive is loaded until the column builds up 
out of the water. The main explosive charge then is loaded. Holes are 
normally loaded to a specific height; however, in cases where the exact 
quanlily of explosive is critical, holes might be loaded with a specific 
number of cartridges or containers of hulk product. If bulk loading 
equipment is used, Lhc density of the product and the quanlity loaded 
can be conlrolled by the operator. 

4. A second primer is added, if desired. 

5. After a hole is loaded with the desired quantity of explosive, the 
remainder oflhe hole is stemmed or backfilled with inert material. 

6. Aft.er all holes are loaded and stemmed, the initiation system, except 
for the starter or blasting machine, is connected and checked. In the 
case of electric detonators, a Blaster's Galvanometer or Blaster's 
Multimeter is used to check the resistance of the system. Other 
systems are usually checked visually. 

7. Blasting mats or other coverings arc put in place, if they are to be used. 

8. When the blast is ready to be detonated, the area is cleared, the 
blasting signals are initiated, and the blaster prepares to connect the 
starter or blasting machine. 

9. Just before initiation, the blaster connects the starter or blasting 
machine, then detonates the blast at the proper time. 

10. During and hnmediately following the blast, the blaster and his crew 
watch for any sign of a possible misfire. If a misfire is suspected, the 
area remains secured and no one, including the blaster, is allowed to 
approach the blast for at least 30 minutes. (This is a California 
Occupational Health and Safety Administration-mandated time 
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period. Although seldom used in construction blasting, the use of cap 
and fuse would mandate a 60-minute wait.) 

11. As soon as it is safe to do so (and following lhe mandatory wait if a 
misfire is suspected), the blaster inspects the site. 

12. After any misfires are cleared and lhc site inspcclion is complete, the 
"all clear" signal can be given and personnel are allowed l1ack into the 
blasl area. 

As blasling proceeds through lhc project, the blaster can fine-tune his blast 
designs. Quite often, the best blasts will occur near the end of the blasting 
program because the blaster will have gradually increased his or her 
kn owled e;e of how the rock on the site breaks. 

Vibration and Air Overpressure Concerns 
that Arise from Blasting 

When a blast is detonated, only a portion of the energy is consumed i~ 
breaking up and moving the rock. The remaining energy is dissipated in 
the form of seismic waves expanding rapidly outward from the blast, 
either through the ground (as vibration) or through the air (as air 
overpressure or airblast). While a blaster can quite easily design his blasts 
to stay well below any vibration or air overpressure levels that could cause 
damage, it is virtually impossible to design blasts that are not perceptible 
by people in the vicinity. 

As seismic waves travel outward from a blast, they excite the particles of 
rock and soil through which they pass, causing them to oscillate. Spherical 
spreading, imperfect coupling, and other factors cause seismic waves to 
dissipate rapidly with distance, normally by two-thirds for each doubling 
of distance from the source. The motion of particles at a given point in the 
earth is measured when blast vibration is recorded. Blast vibration is 
described using the following terms. 

• Displacement: Displacement is the farthest distance that the ground 
moves before returning to its original position. For blasting, 
displacement is usually only a few thousandths or ten-thousandths of 
an inch. 

• Particle velocity: Particle velocity is the velocity at which the ground 
moves. 

• Peak particle velocity (PPV): PPV is the greatest magnitude of 
particle velocity associated with an event. 
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• Acceleration: Acceleration is the rate at which particle velocity 
changes. Acceleration is measured in in/sec2

, mm/sec2
, or g. 

• Frequency: Frequency is the number of oscillations per second that a 
particle makes when under lhe influence of seismic waves. Frequency 
is measured in Hz. 

• Propagation velocity: Propagation vclocily is the speed at which a 
seismic wave travels away from the blast. Propagation velocity is 
measured in ft/sec. (Please note that propagation velocity is several 
ord~rs of magnitude greater than particle velocity.) 

When blast vibration is recorded with a seismograph, three mutually 
perpendicular sensors record particle velocities in longitudinal (radial), 
transverse, and ve1tical axes; the PPV s recorded for each axis are the main 
data of interest for comparison with damage criteria. Because the data are 
recorded against a lime base, other information such as frequency, 
displacement, acceleration, and true vector sum (resultant) can be 
calculated and included on the record. 

The resultant pa1tick velocity is the highest partide velocity in any 
direction. Although the. resultant pmticle velocity is the highest particle 
velocity in any direction, the conventions and standards crnTently in use 
are based on data that were gathered when it was impractical to obtain true 
resultant data. Resultant values have become easily obtainable since Lhc 
development of the digital seismograph and digital recording techniques. 
Therefore, when using modem prediction curves or blasting level criteria 
that arc based on older data, one should use individual axis peaks rather 
than the resultant. Tf it is desirable to use the resultant instead of individual 
peaks, allowances need to be made Lhat consider the higher numbers that 
would be obtained. (The true resultant PPV could be as much as 1. 73 
times the highest individual peak, although in actual practice it is usually 
only about l 0-20% greater.) 

In all instances, body waves (compression and shear waves that pass 
through the ground) and surface waves (waves that travel along the 
surface of the ground) diminish with distance, although they dissipate at 
differing rates. Body waves typically have a higher frequency than surface 
waves and are dominant close to the blast; therefore, the frequencies of the 
PPVs closer lo the blast will be higher. As the distance from the blast 
increases, hody waves dissipate faster than surface waves; therefore, Lhe 
surface waves become dominant and the frequencies (and intensities) of 
the PPVs are lower. Exceptions can occur when waves propagate in 
underlying stiff soil or rock, and emerge as the dominant wave at large 
distances. 
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When the distance betwee.n the recording point and the blast is large 
enough, waves that have traveled different paths arrive at different times 
with spreading and some overlap. Recorded at greater distances, the entire 
blast begins to take on the characteristics of a single point detonation of 
relatively long duration. 

Although residential structures may not be as strongly constructed as 
engineered slruclures, il is unusual lo find damage to them from blast 
vibration. In numerous instances, vibration levels far greater than the 
maximum levels recommended by lhe U.S. Bureau of Mines (USBM) or 
Office of Surface Minine; and Reclamation Enforcement (OSMRE) failed 
to cause damage. With regard to residences, the main issue with blast 
vibratiou is the perception of some residents that, because they could hear 
and foe! the blast vibration, the vibration must have caused some damage 
to their residence. It is not unusual for a homeowner to be unaware of 
cracks or uthcr dcfocts in his or her residence that have developed slowly 
because of settlement or thermal strains. When a nearby blast is detonated 
and the homeowner examines his or her structure more closely, it is not 
surprising that defects are attributed to the evenl. 

Homeuwm:rs with wells, especially in times of drought, can have major 
concerns over the effects of blast vibration on their water source, although 
vibration alone would not be expected to damage a well. If a blast was 
detonated in close enough proximity that rock-block movement pinched 
off a well, the well could sustain damage, but it would not have been 
caused by vibration (Robertson 1980; Rose 1991). Jn some situations, 
vibration is used by the oil industry to enhance penneahility and well 
production. 

Methods of Predicting Blast Vibration and 
Air Overpressures 

11.3.1 

To predict the intensities of blast-induced vibration and air overpressures 
from blasting, a scaling method is usually used that considers the energy 
released, the distance to the blast, and lheir rclalionship to the intensities 
derived. Other variables affect the intensities to a lesser extent. 

Predicting Blast Vibration 

Square-root scaled distance is a scale that divides the distance from the 
point of interest to the blast by the square root of the largest charge weight 
detonated on one delay period. All explosives detonating within any given 
8-millisecond (ms) time period are typically counted as having been 
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detonated on the same delay. (The blaster may be separating his 
detonating charges by more or less than 9 ms. In any case, all explosives 
detonating within any 8-ms period are combined for typical prediction 
calculations.) 

The most commonly accepted blast vibration prediction curves in use were 
developed by Lewis L. Oriard, a noted seismologist from Huntington 
Beach, California (now retired), and are based on data gathered from a 
large nwnber of blasts in various geological settings. Other researchers 
have come to similar conclusions, with their estimations falling within 
Oriard's parameters. 

Figure 6 contains curves representing Oriard's upper and lower bounds for 
typical down-hole blasting, with a higher approximation for those 
instances where there is very high confinement, such as in presplitting. 
Because of the many vadahles involved in blast design and site-specific 
geology, data points could fall above or below the bounds for typical data 
shown on the graph. 

Oriard 's basic formula for predicting blasl vibration is: 

Where: 

(Eq. 13) 

P PV - peak particle velocity (in in/sec), 

Ds =square-root scaled distance (distance to receiver in.ft. 

divided by square root of charge weight in lbs.) 

K = a variable subject to many.factors, as described below 

This equation is similar to Eq. 7 presented in Chapter 4 and Eqs. 1-4 in 
Chapter 2. The K factor (and the resulting PPV) decreases with the 
following: 

• decreased confinement of energy, 

• decreased elastic moduli of the rock, 

• increased spatial distribution of the energy sources, 

• increased time of energy release or timing scatter, and 

• decreased coupling of the energy sources. 
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PPV increases when these changes are reversed. Of the factors listed 
above, confinement of the explosive energy will probably be the most
important factor after charge weight and distance. Confinement of the 
energy is increased as the burden, depth of burial, and quality of rock 
increase. The combined K factor for Oriard's upper and lower bounds are 
242 and 21, rnspectively. Most conventional blasts will fol I het.ween lhese 
bounds. The combined K factor for a hlast under extremely high 
confinement is 605. 

An exponent of-1.6 is typical. This exponent may be more negative for 
body waves in very close proximity to the blast or less negative where 
surface waves dominate. 

The exponent-1.6 is more negative than the value of-1.0 to -1.4 
recommended for construction equipment in Table 17. Th.is suggests that 
blast vibration amplitudes in general attenuate at a higher rate than 
vibration from construction equipment. Persons experienced in blast 
vibration prediction will use the range given in the curves (or formulas) as 
a basis and adjust them for any blast-specific variables that they can 
quanlil'y through experience. They will need information from the blaster 
(or the blaster's records) regarding charge weights per delay, timing 
schemes, and other factors. 

In addition to ensuring that the charge weights obtained from the blaster 
are accurate, the correct number of holes per delay should be verified and, 
if more than one hole or deck will detonate simultaneously, the spatial 
separation of those holes or decks should be noted. Two holes that 
detonate simultaneously will not generate the same vibration as a single 
hole containing the same weight as the two holes combined; the greater 
the distance between holes detonating simultaneously, the less they 
cooperate in increasing vibration. 

With regard to distance measurements, blast-induced ground vibration can 
travel only through the ground; it cannot jump across an open space. The 
shortest path through the ground between the detonating hole and the 
object of interest should be the distance used. The correct square-root 
scaled distance is the lowest number calculated for various configurations 
within the blast and will more closely relate to the intensity of vibration. 
Technically speaking, there are as many square-root scaled distances as 
there are holes detonating. If all the holes are loaded identically and are 
detonated on individual delays, the closest hole will naturally yield the 
lowest number. If the blast has varying charge weights (the shot may be 
deeper in some areas), the lowest square-root scaled distance may actually 
he calculated from a hole that is farther away. 

A site-specific prediction curve is initiated when results from several 
recorded blasts have been plotted on a graph, although it should not be 
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assumed that all future blasts will follow the results of just a few blasts. 
The confidence level increases as additional data are added, although 
some scatter in the data points can be expected. It is also helpful to have 
PPV readings over a wide range of distances (and square-root scaled 
distance) Lo provide linearily to the plot. If all recordings are made at one 
distance, the data points will be clustered in a general zone on the chart 
and it will be difficult to obtain a reasonable regression plot. 

Predicting Air Overpressures from Blasting 

Air overpressures from blasting can be predicted by using curves in a 
manner similar to vibration prediction; however, cube-root distance 
scaling, not square-root distance scaling, is normally used. Figure 7 
depicts curves that are based on data gathered from blasts in various 
locations and from research conducted by various individuals and 
organizations, including USBM. Again, because of the variables, many of 
which are difficult to quantify, data points for a given event may fall 
above or below the bounds shown on the graph. The prediction curves 
were established using the basic formula for estimating air overpressures: 

Peak air overpressure (in pounds per square inch [psi]) = K ( Ds ;-1.2 (Eq. 14) 

Where: 

Ds =cube-root scaled distance (distance to receiver infi, divided 

by cube root of charge weight in lbs.) 

The curves representing the normal upper and· lower bounds for confined 
charges use combined K factors (intercepts at a D, of 1) of2.5 and 0.78, 
respectively. The curve for unconfined charges uses a combined K factor 
of82. 

The attenuation slope of -1.2 is typical for static conditions and represents 
a reduction of approximately 7.2 dB for each doubling of distance. Some 
researchers have used attenuation slopes as flat as -1. 0 (corresponding to 6 
dB per doubling of distance), but the difference does not become a major 
factor until a considerable distance has been reached. Atmospheric 
variables such as wind and temperature inversions have a greater effect on 
attenuation. 

In addition to charge weight and distance (which affect the cube-root 
scaled distance), the following factors affect air overpressure intensity. 

• depth of burial of the charge; 
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• terrain features, trees, foliage, and other screening; 

• orientation of the blast face (facing toward the recording point 
increases intensity); 

• velocity of blast progression (across the face or along the surface); 

• explosive composition (elapsed time of energy release, a minor effect 
that can normally be disregarded for conventional explosive products); 

• atmospheric conditions: 

changes in barometric pressure (a minimal effect normally 
disregarded), and 

humidity (normal daily fluctuations may be disregarded, but the 
difference between a very dry day and a rainy one can be quite 
noticeable); and 

• temperature gradients: 

normal or lapse conditions (temperature decreases with elevation; 
sound energy is refracted upwards and the air overpressure will 
attenuate at a greater rate than isothermal <:onditions), 

inversion conditions (temperature decreases with elevation; sound 
energy is refracted downwards and air over pressure will attenuate 
at a lower rate than for isothermal conditions; a temperature 
inversion has little effect in the immediate area of the blast and 
usually only affects air ove1vressure beyond a radius equal to the 
height of the inversion layer), and 

wind direction and velocity (wind can have a major impact on air 
overpressure; downwind from the blast, the overpressure will not 
attenuate as rapidly as it would upwind from the blast because the 
wave front and the sound energy is being refracted or bent 
downward; this can add from several to as much as about 20 dB to 
the overpressure). 

If it is desirable to convert psi to decibels, the following formula can be 
used: 

dB= 20 log (psi/ 2.9x 10-9) (Eq. 15) 

In addition to the cautions concerning charge weights and delays discussed 
above, the shortest distance through the air should be used. Depending 
upon terrain, this may not always be a straight line. 
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11.4 

The estimation of air overpressures is more difficult than estimating 
vibration due to variables that can change from moment to moment. For 
this reason, allow a greater margin of error when estimating air 
overpressures. Gathering data for specific sites and accurately noting 
weather conditions at blast times can assist in building prediction curves 
for specific operations or specific sites. 

Criteria for Assessing Human Response to 
Blasting and Potential for Structural 
Damage 

11.4.1 Human Response 
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Human response lo blasl vibration and air overpressures from blasting is 
difficult to quantify. Ground vibration and air overpressures can be felt at 
levels that are well below those required to produce any damage to 
slructures. The duration of the event has an effect on human response, as 
does the frequency. Events are of short duration, 1-2 seconds, for 
millisecond-delayed blasls. Typically, the longer the event and the higher 
lhc frequency, the more adverse the effect on human response. factors 
such as frequency of occurrence, fright or ''startle factor," level of 
personal activity at the time of lhe event, health of the individual, time of 
day, orienlalion of the individual (standing up or lying down), the 
perceived importance of the blasting operation, and other political and 
economic considerations also affect human response. 

Although the duration of an event affects human response, some 
researchers have found that fewer blasts of a longer duration are preferable 
to many blasts with shorter durations. There would be fewer times of 
perceived disturbance. Fixed locations such as quarries may be able to 
take advantage of this. Construction projects, however, usually have 
constraints such as smaller volumes of material to be hlasted and sequence 
of the work that would preclude this. 

Table 21 indicates the average human response to vibration and air 
overpressures that may be anticipated when the person is at rest, situated 
in a quiet surrounding. 
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Table 21. Human Response to Blasting Ground Vibration and Air Overpressure 

Average Human Response PPV (in/sec) Airblast (dB) 
Barely to distinctly perceptible 
Distinctly to strongly perceptible 
Strongly perceptible to mildly unpleasant 
Mildly to distinctly unpleasant 
Distinctly unpleasant to intolerable 

0.02--0.10 
0.10--0.50 
0.50-1.00 
1.00--2.00 
2.00-10.00 

50--70 
70--90 
90--120 
120--140 
140--170 

11.4.2 

In reviewing the above responses, one musl distinguish between tbe 
average individual and those who may reside at either end of the human 
response spectrum. At one end are persons who might perceive some 
financial benefit or common good from the project. Although they may 
not appreciate the inconvenience of the blasting, unless they are physically 
dalllagcd in some manner, they may not complain. At the other end of the 
spectrum, individuals who do not want the project lo lake place may be 
disturbed by the slightest inconvenience and will generally make their 
feelings known. 

The listine ofvihration levels and air overpressure levels on the same 
comparison chart above does not indicate that there is any connect.ion 
between the two, except as lhe parlirnlar levels apply lo human response. 
In blasting, an increase in vibration can often be accompanied by a 
decrease in air overpressures, and vice versa. 

Effect of Blast Vibration on Materials and 
Structures 

Table 22 summarizes the effects of peak particle velocities on structures 
and materials that have been documented by various researchers and 
organizations. The listing is intended to provide some idea of what various 
particle velocities represent and the effects that might be expected. This 
listing is not intended to be used to establish specific limits. In some 
instances equivalent velocity levels were derived from strain 
measurements. 

Several valuable points can be drawn from review of Table 22 and 
associated references: 

• Concrete is difficult to damage with normal construction blast 
vibration, although unsupported concrete slabs can eventually crack 
from their own weight. Extremely close blasts could damage concrete 
from rook block movement, but this would not be considered vibratory 
damage. 
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• The average residence expenences far greater stress from daily 
environmental changes than from construction blasting if blast 
vibration intensities are kept at or below USBM or OSMRE limits. 

• Water wells and buried pipelines can survive rather high-vibration 
irilensities because they are conslrained by the soil and bcddine 
materials surrounding them. 

Table 22. Effect of Blasting Vibration on Materials and Structures 

PPV 
lin/sec) Annlication 
600 Explosives inside concrete 
375 Explosives inside concrete 
200 Explosivl!s inside concrete 
>100 Rock 
JOO Explo:->ivcs inside concrete 
JOO Explosives near concrete 
50-J50 Explosive near huried pipe 
25-100 Rock 
40 Mechanical equipment 
25 Explosive near buried pipe 
25 Rock 
10-25 Rock 
21 Rock 
15 Cased drill hoJr.s 
>12 Rock 
12 Rock 
~JO Rock 
9.1 Residential structure 
8.0 Concrete hlocks 
8.0 Plaster 
7.6 Plaster 
7.0-8.0 Cased waler wells 
>7.0 Residential structure 
4.0-7.0 Ilesidcntial structure 
<6.9 Residential structure 
6.3 Residential structure 
5.44 Water \Velis 
5.4 Plaster 
4.5 Plaster 
4.3 Residential structure 
>4.0 Residential structure 
2.0-4.0 llesidential structure 
2.0-4.0 Residential stn1cturc 
2.8-3.3 Plaster 
3.0 Plaster 
1.2 3.0 Residential structure 
2.8 Residential structure 
2.0 Residential structure 
2.0 Plaster 
<2.0 Residential structure 
<2.0 Residential structufe 
0.9 Residential structure 
0.5 Mercury switch 
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Effect Reference 
Mass blowout of concrete Tmt et al. J 980 
Radial cracks develop in concrete Tart ct al. J 980 
Spalling ofloosehveathcred concrde skin Tan. et al. 1980 
Complete breakup of rock masses Bauer and Calder 1978 
Spalling of fresh grout Tart et al. 1980 
No damage Oriard and Coulson 1980 
No dainage Oriard J 994 
Tensile and some radial cracking Bauer and Calder J978 
Shafts misaligned Bauer and Calder 1977 
No damage Siskind and Stagg 1993 
Damage can occur in rock masses Oriard 1970 
1v_linor tensi!l: slabbing Bauer and Calder 197R 
Rock fracturing Lange!{ffS et al. 1948 
Hori7.ontal offset Bauer and Calder 1977 
Rock falls in underground tunnels Langefors ct al. 1948 
Rock falls in unlined tunnels E. I. du Ponl <le Nl:1uu1.JJs & Cu. 1977 
No fracturing of intact rock Dauer anrl Calder l978 
Serious r.n1r.kin2: Langcfun; et al. 1948 
Cracking in hlocks llaucr and Calder 1977 
Major cracking Northwood et al. 1963 
501Yo probability of1najor damage E. I. <lu Pun! de Nc1nours <~Co. ·1977 
No adverse t.:ffcct on well llosc ct al_ 1991 
Major dainage possilik: Nichols ct<il. 1971 
Minor damage possible Nichols et al. 1971 
No damage observed Wiss and Nichols 197 4 
Plaster and masonry \Valls crack Langefors et al. J 948 

· No change in well periOrmance Rohertson et aL 1980 
50%1 probability of minor damage E. I. du Pont de Nemours & Co. 1977 
Minor cracking Northwood et al. 1963 
Fine cracks in plaster Langefors ct al. 1948 
Probable damage E<lwanls and No1ilnvood 1960 
Plaster cn1cking (cosmetic) Nichols et al. 1971 
Caution range Edwards and Northwood 1960 
Threshold of damage (from close-in blasts) E. I. du Pont de Nemours & Co. 1977 
Threshold of cosmetic cracking Northwood et al. 1963 
Equates to daily environmental changes Stagg el al. 1980 
No dan1age Langefors et al. 1948 
Plaster can start to Liack Bauer and Calder 1977 
Safe level of vibration E. I. du Pont de Nemours & Co. 1977 
Nodainage Nichols ct al. 1971 
No dan1age Ed wards and -Northwood 1960 
Equivalent to nail driving Stagg et al. 1980 
Trips switch Bauer and Calder 1977 
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PPV 
(in/sec) Aaalication Effect Reference 
0.5 Residential structure 
0.1-0.5 Residential structure 

Equivalent to door slam 
Equates to normal daily family activity 
Equivalent to jumping on floor 
.Equivalent to walking on floor 

Stagg et al. 1980 
Stagg et al. 1980 
Stagg et al. 1980 
Stagg et al. 1~80 

0.3 Residential structure 
0.03 Residential structure 

. 

11.4.3 Government-Published Vibration limits 

11.4.3.1 U.S. Bureau of Mines 

In 1974, USBM began a study to gather and update avai.lnhle hlast 
vibralion <lulu. Work was included in the area of structural and human 
response to vihralion. This resulted in the publishing in 1980 ofUSBM Rl 
8507, "Structure Response and Damage Produced by Ground Vibration 
From Surface Mine Blasting." Some of lhe conclusions contained in the 
report are as follows: 

• PPV is the most practical descriptor of vibration as it applies lo lhe 
damage potential for residential structures. 

• The potential for damage to residential structures is greater wilh low
freguency blast vihration (below 40 Hz) than with hie;h frequency blast 
vibration ( 40 Hz and above). 

• The type of residential construction 1s a factor in the vibration 
amplitude required to cause damage. 

• For low-frequency blast vibration, n limit or 0.75 in/sec fur modern 
drywall construction and 0.50 in/sec for older plaster-on-lath 
construction was proposed. For frequencies above 40 Hz, a limit of2.0 
in/sec for all types of construction was proposed. 

• Alternative blasting-level criteria were also proposed that used the 
ahove limits over a wide range of frequencies and included some 
limits on displacement. 

Figure 8 depicts the alternative blasting level criteria proposed by USBM. 
(These curves also have been applied to impact rate driving vibration.) 
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11.4.3.2 Office of Surface Mining and 
Reclamation Enforcement 

In 1983, OSMRE established regulations controlling vibration at all 
surface coal mining operations. Three optional methods of limiting 
vibration are allowed: 

l. The first option limits PPV based on the distance to the nearesl 
protected structure. Each blast must be monitored by a seismograph. 
Wilh Lhis option, velocities must be kept al or below the following 
levels: 

• Distances up to 300 ft.: J .25 in/sec 

• Distances of301-5,000 ft.: 1.00 in/sec 

• Distances beyond 5000 fl.: 0.75 in/sec 

2. The second option does not require monitoring, but requires the 
operator to desib'll his blasts utilizing Square-Root Scaled Distances 
(D,). The calculated Scaled Distances must not fall below the 
following values: 

• Distances up to 300 ft.: ~O 

• Distances of301-5000 ft.: 55 

• Distances beyond 5000 ft.: 65 

3. The third "option requires an operator to monitor his blasts with a 
seismograph and use PPV limits that vary with frequency, similar to 
the alternative blasting level criteria proposed in USBM Reporl of 
Investigations (RI) 8507. The OSMRE option differs from RI 8507 in 
two areas: (l) it docs not differentiate between drywall and plaster-on
lalh construction, allowing 0.75 in/sec in the medium frequencies for 
either case, and (2) it allows a particle velocily of 2.0 in/sec down to a 
frc4ucncy of 30 Hz rather than 40 Hz. 

Figure 9 depicts OSMRE optional criteria. An analysis of the OSMRE 
options discloses the following: 

• Oplion 1 is reasonable for mine-type blasts, which are usually larger 
than construction blasts and generally result in larger charge weights 
and lower frequencies. The nearest structures of concern are usually al 
greater distances than would be expeeled in conslruclion blasts where 
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charges are usually smaller and frequencies higher. Option 1 would be 
somewhat conservative for construction blasts. 

• Option 2 is quite conservative and uses blast design criteria rather than 
limiting the effects of the blast. Because no recording is required, a 
larger safety factor is built into this option. Unfortunately, this option 
also has the unintended effect of limiting the blaster's use of modern 
technology to improve blast efficiency while at the same time keeping 
adverse effects within acceptable limits. 

• Option 3, which requires vibration recording with a capability of 
determining frequencies, is a more practical limit and can be equally 
applied to hoth mine and construction blasting. 

11.4.3.3 Vibration Limits for Other than 
Residential Structures 

Massive concrete structures, bridges, and other well-engineered structures 
are far more capable of withstanding blast vibration intensities than 
residential structures. Massive structures do not respond adversely to the 
relatively high-frequency and low-displacement vibration waves that 
result from nearby construction blasting. (On the other hand, the large 
displacements and low frequencies encountered in earthquakes must 
always be considered when designing these structures.) A PPV limit of 
4.0 ·10.0 or 12.0 in/sec is not uncommon where the mass ofa structure 
precludes it from being damaged by blast vibration, and it is unusual to 
find situations in which rock has been blasted away at the base of such 
structures without causing damage. Blast vibration limits are best 
addressed for engineered structures on a case-by-case basis. 

Buried pipelines, being constrained by the bedding material and soil 
surrounding them, can also withstand high-vibration intensities (Oriard 
1994; Siskind and Stagg 1993). When blasting in close proximity to these 
pipelines or in close proximity to most structures, rock block movement 
and cracks emanating from !he crater zone toward the object can become 
more of a concern than vibration. 

Special care should be taken when blasting in close proximity to 
historically important structures. Such structures are usually of older, less
competen! construction, and lower vibration limits for them are often 
justified. These should be addressed on a case-by-case basis. 
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11.4.4 

11.4.5 
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Effects of Air Overpressure (Airblast) 

Although the term "airblast" has been used to describe all air 
overpressures from blasting, it is more correctly applied only to high
frequency air overpressures resulting from the detonation of explosives on 
the surface or in the air and that result in high intensities in dose 
proximity to the detonation. Detonation of such charges should not have a 
part in constrnction blasting, especially in urnan settings. Air 
overpressures from fully confined charges in normal down-hole blasting 
are lower frequency pressure pulses that result from movement or hulking 
of the blasted material, bench-face movement, and the vertical component 
of ground vibration waves in the vicinity of an air overpressure recording 
device. All blasting involves expanding cases that induce a positive 
pressLu-e pulse (hence lhe term "overpressure"). 

Overpressure at higher frequencies can be startling in a quiet surrounding, 
but it will not normally cause damage unless it exceeds approximately 150 
dB (linear, unweighted). Low-frequency overpressures, although they 
might he he low the range or human hearing, can impact the side of a 
residential structure, resulting in windows rattling and other noise. On 
hearing this.noise, the average homeowner will not be able to distinguish 
between air overpressure or ground vibration as the source but will 
generally incorrectly allribule the effect lo the \alter. 

Government-Published Air Overpressure 
Limits 

USBM RI 8485 (1980), "Structure Response and Damage Produced by 
Airblast From Smface Mining," generally recommends a maximum safe 
overpressure of 0.01 ~ psi (134 dB, linear, unweighted) for residential 
structures. The first occurrence of airblast damage is usually the breakage 
of poorly mounted windows at approximately 152 dB (0.11 psi). A limit of 
134 dB is sufficiently low to prevent damage hut may not address the 
aimoyance of individuals. 

OSMRE also addressed air overpressure limits in its 1983 regulations. lt 
considered the characteristics of the recording systems and established the 
following limits: 
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Table 23. OSMRE Overpressure Limits. 

11.5 

Recording Device Characteristics 
LowerLi1nitofO.l Hz* 
Lower Limit of2.0 Hz 
Lower Limit of6.0 Hz 
C-weighted, slow response* 

* To be used only with prior approval of OSMRE. 

Limit 
134 dB 
133 dB 
129 dB 
105 dBC 

Most modem seismographs with air overpressure recording capability 
have a frequency response of from 2-250 Hz; hence, the 133-dB limit 
would be appropriate where they were used for recording. 

For several years, an air overpressure limit of 140 dB was used primarily 
to prevent injury to workmen's' hearing; it also successfully prevented 
damage to structures. In recent times, lower limits have been used, mostly 
in attempts to reduce annoyance. 

Procedures for Mitigating Blast Vibration 
and Air Overpressures from Construction 
Blasting 

Every attempt should be made to mitigate the adverse effects from 
blasting on construction projects by using modern techniques, procedures, 
and products. It is equally impo1iant to put in place a process lo avoid and, 
i r necessary, deal with problems from the public that can arise from 
blasting, even when the levels of vibration and air overpressure are well 
below the levels at which rlamage lo structures or excessive annoyance to 
humans is expected to occur. Taking the following steps is suggested to 
avoid and/or deal with potential problems from the public. 

1. Identify potential problem areas surrounding the project site. 

2. Determine the conditions that exist prior to commencement of 
construction 

3. lnfonn the public about the project and potential blasting-related 
consequences 

4. Schedule the work to reduce adverse effects 

5. Design the blast to reduce vibration and air over pressure 

6. Use blast signals to notify nearby residents that blasting is imminent 
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7. Monitor and record the vibration and air overpressure effects of the 
blast 

8. Respond to and investigate complaints 

Steps 1-3 are closely related. Step 1 involves determining the radius 
within which a preblast survey should be conducted. Step 2 involves the 
actual preblast survey. Step 3 is related to the prehlast survey hut 
incorporates a larger radius and should be offered to all interested parties. 

A blasting specilicatiun is a tool that can be used to identify blast vibration 
limits, surveys, monitoring instruments, and other key methods to avoid 
and minimize the effects of blasting. This chapter concludes with a 
discussion of blasting specifications. 

Step 1. Identify Potential Problem Areas 
Surrounding the Project Site 

The scope of blasting anticipated for a project will be part of the process 
of identifying potential problem areas. If only a very small portion of rock 
would he blasted at one cnrl of the project, for example, there may be no 
need for a preblast survey of structures at the other end. Therefore, it must 
be determined how far away from the proposed blasting the surveys must 
be conducted. There is no standard distance that would be appropriate for 
all projects or all locations. 

One method of determining the preblast survey radius is to estimate the 
blast vibration and survey to a radius at which the anticipated vibration 
levels drop below the threshold of human detection (0.01-0.02 in/sec 
PPV). This method would be economically feasible in rural areas where 
such a radius might include only a few structures, but may not be 
economically feasible in more densely populated areas. In a study 
conducted by Caltrans (Egan et al. 2001 ), it was suggested that a preblast 
survey radius of 100 m (328 ft.) appeared to be reasonable to take in all 
structures susceptible to blast vibration damage. Any distance selected 
must consider the volume of material to be blasted and the probable 
charge weights to be used. 

One question that must be answered before any preblast survey radius is 
mandated is whether the intent is to prevent structural damage or to 
prevent the perception that structural damage is occurring. Egan (2001) 
notes in his study that structures beyond 15 m (11 S ft.) would not have 
experienced blast vibration in excess of 2.0 in/sec, the Caltrans threshold 
for damage prevention at the time. Although this may have served well to 
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11.5.2 

prevent damage to structures, such vibration levels will usually result in 
claims of perceived damage from nearby neighbors. It would not prove 
excessively costly to base the preblast survey radius on preventing actual 
damage, but it could be very expensive if the radius were based on 
preventing human percei:tion. 

Regardless of the radius selected for preblast surveys, there have been 
numerous instances in which claims of damage came from locations far 
beyond the surveyed areas. Therefore, there is no reasonahle standard 
distance beyond which no complaints can be assured. 

Bearing in mind human perceptions and economic considerations, the best 
solution might be to select structures for preblast surveys as follows: 

1. those structures or groups of structures closest to the blasting, 

2. structures within a radius where the effects are estimated to be strongly 
perceptible and, 

3. any structures at greater distances that, because of historic value or 
precarious condition, are deemed to deserve special attention (if the 
project is viewed by the surrounding residents as not necessarily being 
to their benefit or is otherwise unpopular, the distances should 
probably be increased accordingly). 

After a decision has been made about the limit ofpreblast surveys, 
damage claims should be anticipated from residents in other structures that 
will probably need to be resolved through forensic investigation. This is 
discussed in Step 8. 

Step 2. Determine the Conditions That Exist 
Before Construction Begins 

Oriard (1999) and Dowding (1996) describe preblast survey methods in 
detail. Various methods can be used to conduct preblast surveys, but all 
must meet the primary purpose of documenting all defects and existing 
damage in the structures concerned. Secondary purposes of prcblast 
surveys are to answer any questions homeowners have about the project, 
and to look for anything that might require correction before construction 
begins or that may unexpectedly limit blast design, such as antique plates 
that are leaning against a wall or precariously balanced figurines (which 
could probably be secured for the duration of the project). Tt is usually 
advantageous to conduct postblast surveys to verify that no addi.tional 
defects have been caused by the blasting. 
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Surveys can be documented using drawings on paper, high-resolntion 
video, black-and-white photography, or any other method that adequately 
documents existing defects and damage. It is also helpful if the possible 
causes of defects can be determined and listed. All residential structures 
suffer from normal shrinkage of materials, possible settling, and thermal 
stresses, which start to occur soon after their construction. Both factors 
can present problems on Jong-term projects for which relatively new 
homes are included in the preblast survey. Normal shrinkage cracks and 
defects might not be apparent during the preblast survey while being 
apparent during a postblast inspection. To determine whether it is possible 
lhat blasting caused the defect, the only solution is to investigate the 
defects thoroughly, which will normally require an experienced forensic 
investigator. 

It is also good practice to examine homes both near and far from the 
construction activity. If cracks or other defects are consistent throughout 
the area, they are likely lhe resull of regional settlemenl. Cracks 01" dcfccls 
that diminish with distance from lhe.vibration source may be imlicalive of 
effects caused by the source. 

An inadequate preblast survey can be worse than no preblast survey at all; 
preexisting defects not listed in the preblast survey will likely be attributed 
lo lhe blasting by lhe property owner. Unless such claims can be refuted 
through forensic investigation, the complainant will probably be 
successful. Insurance companies tend to settle smaller claims rather than 
pay the costs involved in determining the aclual cause. Such action is 
technically and philosophically flawed, and is effectively an open 
invilation for additional claims from surrounding neighbors. 

Homeowners will sometimes prefer that their homes not be surveyed, 
usually for the sake of privacy. A notation should be made for that 
structure as to the time and date, the specific comment made, and the 
person who made it. A homeowner might also terminate a preblasl survey 
before it is complete. Again, the survey should be annotated accordingly. 

Step 3. Inform the Public about the Project 
and Potential Blasting-Related 
Consequences 

Establishing good public relations with those nearest the project and any 
other interested parties is always beneficial. Most homeowners do not 
have experience with blasting or its effects (other than spectacular events 
on television) and may have concerns for the safety of themselves and 
their homes. 
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A meeting should be held and a presentation made that explains the reason 
for the projecl, lhe necessity of blasting, the effects that the residents 
might experience (hear and/or feel), the specific blasting signals that will 
be used, and the intentions of the preblast survey. Knowledgeable persons 
should attend to answer questions. A handout should be provided that 
explains all of the above and includes phone numbers in case of a problem 
or questions. The person or company that will conducl lhe preblast surveys 
should he introduced. The main purpose of this meeting is to educate the 
neighbors, but it also tends to put their minds at ease. Such a meeting, 
conducted properly, can greatly reduce the potential for problems with 
neighboring propciiy owners. 

Another opportunity to establish good public relations is the preblast 
survey. The informational sheet that was used in the meeting should be 
distributed in the course of lhe survey. The person or persons conducting 
the survey should be conversant enough about the project to answer any 
questions from homeowners. 

I Iomeow11ers should be provided with a procedure for registering 
complaints with Caltrans in the event that vibration is found to be 
excessive. This procedure should identify a contact person and phone 
number or email address. 

Step 4. Schedule the Work to Reduce 
Adverse Effects 

As long as safety considerations can be met, blasting should be scheduled 
for times of maximum human activity rather than times of extreme quiet. 
Jn some cases, other nearby sources of noise and/or vibration can be used 
to mask construction activities. (In one case, blasting complaints on a 
project near Reno were eliminated by detonating blasts only when planes 
were taking off from the nearby airport. Although this is an extreme 
example, it illustrates the concept well.) 

In sitnations where only one blast is needed on. a project (which are 
infrequent), providing a safe viewing location and invile neighboring 
residents to view the event can be beneficial. The residents will appreciate 
being included and will better nnderstand the blasting process. A safe 
viewing location is key; there cannot be any chance that flyrock could 
reach the spectators. 

There are other considerations in scheduling blasting. A survey of the area 
should disclose locations that might require close coordination. If hospitals 
where surgery is conducted or other facilities with equipment highly 
sensitive to vibration are nearby, coordination is necessary so that blast 
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effects do not interfere with the operations of these facilities. Also, in 
areas prone to lightning storms, hlasting schedules must be adjusted so 
that there is minimal interruption to the work. Blasts may need to be 
loaded and detonated during times when thunderstorms are not likely to 
occur. 

Step 5. Design the Blast to Minimize 
Vibration and Air Overpressure 

Most of the factors involved in blast design are interrelated or interactive; 
correcting one problem may prompt others. Safety is paramount. The first 
consid~ration in blast design must be the safety of all personnel and 
smTounding structures and objects. 

Blast vibration is affected by tbe following list of variables. These arc in. 
turn affected by blast design factors as indicated. Fixed variables, which 
cannot be controlled by the blaster, are listed below. 

• Distance: As the distance from the blast increases, the vibration 
decreases. However, the blasting must be conducted where it is 
needed, and smaller charge weights may be necessary if blasting is 
needed in close proximity to structures. 

• Site geology: As the distance between the blast and the recording 
point increases, geology plays a more dominant role in determining the 
frequency of the blast vibration and the speed at which the vibration 
dissipates. 

• Weather: The blaster cannot control the weather, but can work to 
avoid blasting when windy conditions might increase the intensity of 
air overpressures at nearby residences. 

Variables that the blaster can control are listed below. 

• Quantity of explosive per delay: The quantity of explosive per delay 
is one of the major variables in blast design for mitigating vibration. 
Blast design factors that can affect this include hole diameter and 
depth, the number of explosive decks, and the method of initiation. 
Generally, reducing this quantity will reduce the vibration generated, 
but the powder factor must remain high enough to adequately fracture 
the material (see third item in list below). 

• Confinement of the explosive energy: Confinement is affected by 
burden and spacing, the quantity (and quality) of stemming, amount of 
subdrilling, and the location of tbe initiating device. Highly confined 
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blasts, such as presplitting, generate higher vibration levels per nnit 
weight of explosive. If a certain amount of throw or heave is 
acceptable or if means are employed to prevent excessive throw, 
reducing burdens can lower vibration levels appreciably. If 
confinement is reduced to any great extent, one must be careful of 
increased air overpressures. Bottom initiation will generally result in 
slightly more vibration than top initiation. However, any vibration 
benefit that might be gained from shooting from the lop down or from 
reducing the amount of subdrilling can be offset by any additional 
blasts that may be required if the primary blast does not fracture rock 
to the full depth. 

• Powder factor: The powder factor is affected by almost all blast 
design factors. The keys are to use as close to the optimum amonnt of 
explosive as possible and to distribute it through the material to he 
blasted in such a way that il will adequately frachire and shift the 
mass. If the powder factor is loo low, it will not adequately fragment 
the. material and a large portion of the available energy will be lost as 
scismfo energy, resulting in excessive blast vibration. If the powder 
factor is too high, it can result in flyrock and excessive air 
overpressures, as well as increased vibration intensities. 

• Explosive/borehole coupling: Although explosive/borehole coupling 
can affect vibration, the effect is minimal. For example, presplitting 
uses decoupled charges (there is an annular space between the charge 
and the wall of the borehole), but results in high vibration levels 
because the increased burden has a greater impact than the decoupling. 
Decoupling of explosive charges normally is not used to reduce 
vibration. 

• Spatial distribution of the energy source: The spatial distribution of 
the energy source can affect vibration in terms of intensity and 
frequency. There are two examples of this. In the first example, two 
holes separated by a reasonable distance and detonated simultaneously 
will generate less vibration than one hole containing as much 
explosive as the two holes combined. The resulting vibration will also 
be of a higher frequency. The extent of this effect depends largely on 
the separation distance between the two holes. In a second example, a 
long column of explosive will generate less vibration than a spherical 
charge of the same weight. Although the detonation velocity of a 
column of explosive has some effect on the spatial distribution of 
energy (and time of energy release), it is not usually a large enough 
factor to consider in blast design. The explosive properties are usually 
selected to match the rock conditions. As slated above, it is not wise to 
select a low-energy explosive to reduce adverse effects if more blasts 
would be needed to excavate the material to grade. 
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• Timing of detonating charges: Some regulatory agencies specify a 
minimum of 9 ms between detonating charges and consider all 
explosives detonating in any given 8-ms period to have detonated in 
the same instant; this is done solely for determining explosive weight 
for scaled distance calculations and has no basis in reducing vibration. 
In actual practice, while 9 ms may be used in some situations, various 
delay intervals may be appropriate depending on the conditions. It is 
not unusual for delay intervals of as little as 5 ms to be used in very 
close-in blasting situations. When the nearest structures are at greater 
distances, longer delay periods are often used. After first considering 
safety issues, the blaster should try to determine a delay timing scheme 
that would minimize vibration or air overpressures, although this 
might not always be possible. Extending the delay time can reduce the 
amount of energy released per unit of time, reducing vibration to some 
extent. 

• Timing of blast progression: Air overpressures from blasting can be 
excessive when the velocity of initiation along a free face meets or 
exceeds the speed of sound; this occurs to a lesser extent on the 
surface of the blast. Reducing the velocity of the blast progression 
along the face to half the speed of sound reduces the effect 
considerably. The delay timing must not. be increased, thereby 
reducing the blast progression, to the point of causing misfires through 
cutoff in initiation systems or explosive columns. The blaster must 
incorporate into the design a buffer zone that consists of several or 
mme rows of holes between a hole that is detonating and detonators in 
holes in which the initiation signal has not heen receive<.!. If this step is 
not taken, misfires often result. Although not required, many 
successful blasters prefer lo use <le lay timing between holes in a row of 
2-5 ms per fool of burden. Many also prefer to use delay timing from 
row to row that is double (or nearly double) the delay timing in a row. 

• Blast orientation: Blast orientation is usually mandated by terrain and 
the physical layout of the rock. As a general rule, the highest vibration 
amplitudes will usually be in a direction opposite of that in which the 
rock is being heaved or thrown, although local geology may affect the 
actual direction of maximum intensity. In side-hill situations, the rock 
movement would be downhill or along the side-hill, almost never 
uphill. Site safety conditions will dictate the actual design, but blasting 
against gravity can increase problems for flyrock and vibration. 
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11.5. 7 

11.5.8 

Step 6. Use the Blast Signals to Notify 
Nearby Residents That Blasting Is Imminent 

Although blasting signals were originally intended to provide a means of 
clearing a blast site before the hlast is detonated, they also serve to alert 
nearhy residents that a blast is about to occur. This helps to reduce the 
"startle" effect. After hearing 5- and ]-minute warnings, the average 
resident will anticipate the event and the intensities will not appear as 
severe as they would have ifthe person had not been warned. The blasting 
signals currently mandated by the California Occupational Safely and 
Health Administration for blasting on construction sites are contained 
under "Sample Specifications" in Appendix D. 

Step 7. Monitor and Record the Vibration 
and Air Overpressure Effects of the Blast 

Although blast-induced vibration and air overpressures can be estimated 
with some conlidence, monitoring and recording these effects is far rnme 
effective. Records from blasting seismographs, when combined with.the 
written blaster's repo1i, provide excellent tools for evaluating the potential 
for damage from blast-induced vibration and air overpressure. Recording 
should be conducted with calibrated seismographs specifically intended 
for the purpose. Such instrnments include a microphone channel for 
recording air overpressures; most have the ability lo print a graph that 
compares vibration magnitudes and frequencies against accepted national 
standards. 

In situations where there is considerable opposition to a project and 
damage claims are anticipated, third-party monitoring should be 
conducted. In situations where there is little chance for claims or where 
monitoring is being done solely to ensure that specifications are being met, 
the contractor might conduct his or her own monitoring. Tn such a case, a 
third-party vibration consultant is advisable to oversee and approve the 
contractor's monitoring and recording process. Damage claims should 
always be anticipated. 

Step 8. Respond to and Investigate 
Complaints 

An adequate process for handling complaints should be established. 
Neighboring residents should know whom to contact with a concern or 
complaint, whether or not it involves a claim of damage. In all instances, a 
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form that documents the details of a complaint should be initiated when 
the complaint is received. A sample construction/blast complaint form is 
provided in Appendix B. 

For minor complaints, responsible, knowledgeable contractor personnel 
might conduct the investigation. A qualified forensic investigator is 
advisable to look into claims of damage. The investigator could be the 
same person that conducted the preblast survey, the monitoring, or both. A 
prompt investigation is advisable. Jfthc problem was caused by the 
blasting, correction of the problem should also be handled promptly. 

Blasting Specifications 

Anticipation of all variables that may be encountered on various project 
sites is not possible. For each project, a site-specific blasting specification 
should be developed that considers the peculiarities of the project location. 
In particular, the areas of blast vibration limits, preblast surveys, the 
number of recording instruments and their locations, the times and days of 
scheduled blasting, and cautious blasting techniques (if any) should be 
addressed. A sample blasting specification has been developed to provide 
a starting point for writing a blasting specification for construction 
blasting; the sample is provided in Appendix D. 
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NO'l'!CJ<:: 

This docume_nt is a revisio11 of technical advisory T'A V-02-0l-R9601 with the sarr1e title) 
prep;::ire;d by the same a11thor

1 
dated February 20, 2002. As a result of a final review, 

nLi11or editorial cl1ru1ges wr.re made snd a cat1tjonary noLe was added to a method of 
coupling an accelero1neter to the measuring Sllrface. The basic information was not 
changed from the earlier version. This version of the technical advisory is included as 
Appendix A in_ the Tra11sportation ai1d Constr1Jclio11--l11duced Vibration Gt1iclsnce 
Manual, prepared by Jones & Stokes, Sacramento, CA, for Caltrans. 

This doc·u111e11t is nnt rin official pulicV 1 stax1tlard, ~peciflcation ur regµlation and 
should 11ot be ·used a.s such. Its contents are for inforn1alior1al purposes only. Ar1y 
views ~xp1iessed in_ tl1is adviso1y reflect those of t11e author, \Vbo is also rcspor1siblc for 
the accuracy of facts ai1d data pr~sented l1erein. The ,latter were derived from Caltra11s 
vibration studies from 1958 to 1994, and the a·utl1or's vibration experiences fron1 1980 
to 1994 at the Caltrans Transportation Laboratory (Translab) in Sacramento, CA. 
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INTRODUCTION 

This Technical Advisory is inte11-ded to give district er1vironmental, materials 1 design, 

ccinstruction and other concerned personnel a basic understanding of transportation 

related earthborne vibrat1011s. The atlvlsory covers general vibratlnn principles, 

vibrations caused by construction and operation of transportation facilities, criteria 

used by the California Department of Transportation (Caltrans), impacts, vibration 

study approaches, possible mitigation, and screening procedures to identify potential 

vibration pro bl ems in the field. 

1.Jislrict persor1n.el are usually thP first to be contacted by the public when ·vibration 

problems occur. Until 1994, the district personnel in lurn contacted the Caltrans 

laboratory (TransLab) llil.d requested either an assesment of the problem or a vibration 

field stl1dy. In 1994, Tran.slab disconliuued lhe fielrl studies becau~t:' of a 

reorgat1ization. Presen.Uy, H(.> [livl~1iun_ of E11virnn.t11entHl An<"llysis .. Noise, Air Qu.Rlity 

anrl Hnzardou~ Waste MF1nngcrner1t Office_, Noise :_--tnc.l Vibration Brunch h--:l responsihlc: 

for provi<lh1g guidance 011 potential vibrFJ.tion. problen1s. 

The informatio11 in this advisory -will enable district personnel Lo participate in 

assessing anrl screening routine vibraliu11 con1plaints as well as provi.d1: backgruu11d 

i:nJorrnation for the oversight of more cornplcx studies. This advisory will also be a 

llseful source of i11formation fOr developing co11iract specifications and oversight. 

BACKGROUND 

Caltrans has performed earthbor11e vibration studies slli_ce 1958. In 1976, a la11dn1ark 

Transl .. ab vihration researcl1 report titled 11 Survey of Earth-borne Vibrations due to 

Highway Construclion and Highway Traffic", Report No. CA-DOT-TL-6391-1-76-20, 

co1npiled a summary of results, findings, and conclusions o[ 23 sludies completed ·h1 

the 17 year period between 1958 and 1975. Since then many more studies have been 

performed. Most of these fall into the following three categories: 

Highway traffic vibrations 
Construction vibrations 
Train/light rail vibrations 

The main concerns of vibratio11s involve: 

Annoyance 
Damage 
Disruption of vibration sensitive operations or activities 
Triggering of land slides 

l 
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The sites investigated included private residences, factories, aerospace and defense 

plants, electro11ic laboratories, radio station, movie studio, etc., and eve11 a 1najor cake 

and pastry bakery. 

Because of similarities betv.'een_ the disciplines of noise and vibrations, t11e former Noise 

Section took over the responsibilities for vibration studies from the Electrical 

Ir1strumcntation Testing and Research_ Section in ,_lilly, 1980. Almost tw~-thirds of the 

above mentioned 1studies were performed by the Noise Section, which, in 1994 \Vas 

absorhP.rl hy the newly created Office of Ei1viro1i_n1enial Enginccril1g of the 

Environn1 c.n tal Progrn n 1. Tl1e .indivictual study r~pnrtR, nrP. on file at the Office of 

Environmental EnginP.P.ring. This advisory incorporates i11f9rn1ation and experience 

gained in all Caltrans vibration studies from 1958-1994. 

FUNDAMENTALS OF EARTHBORNE VIBRATIONS 

Vibration Sources 

Sources of earthborne vibrations include i1atural pl1e110111e11a (eurll1quakes, volca11ic 

eruptions, sea waves, larulslides, etc.), or manmadc causes {explosio11S, machinery, 

traffic, trains, co11struction equipment) etc.). Vibratiur1 sources 111ay be co11tini_1ous 

such as factory machinery, and transient, such as explosions. 

A distinction rr1usl be 1na<le betwee11 carthborn_e and airborne vibratio11s. Some 

sources, such H8 jet aircraft, rockets, CA~losions, sonic booms, 1ocomotives, and even 

trucks under certHin conditio11s) can create lov..r freqllen_cy airborne i1oise of en.ough 

intensity to be felt, aH well as heard. These lo\v frP.quency airbor11e blasts or rllmblcs 

are often erroneously perceived as earthborne vibratio11s. 

As is the case witl1 a.irhorne so11nd,, <:8rthborne vibrations rnay be described by 

amplitude and frequency. 

Amplityde and Frequency 

In_ airborn.e sound, amplitude is described by common logarithm of the square of the 

ratio of pressure fluctuations around mean air pressure divided by a reference 

pressure, and is expressed in logarith1nic units of decibels. The pressure fluctuations 

propagate h1 ~raves of alternating compressed and rarefied air. The rate at \vhich these 

\vaves radiate outward from the.ir source is called the speed of sound, which is the \vave 

velocity. Air is an elastic mediun1 through which the wRves travel. 

In carthborne vibrations) amplitude is described by the local movement of soil particles. 

This movement must not be confused with wave velocity. 
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To distinguish between wave velocity and particle motion, consider the analogy of 

ripples on a lake and a floating cork. Wave velocity (in air, speed of sound) is analogous 

to the velocity of the ripples. Particle motion may be compared to tbe bobbing of the 

cork as the ripples pass by. The bobbing of the cork represents the local movement of 

ll1e soil particles .as carthbome vibration \Vaves pass throngh the soi1. The soil acts as 

an elastic medium. 

The amplitude of particle motion may be described three ways: 

1. Particle displacement - the distance the soil particles travel from their original 
position. Units are millimeters (mm). inches (in) 

2. Particle velocity - the velocity of the soil particles. Units are inches per 
second (in/sec) or millimeters per second (mrn/sec). Sometimes expressed 
logarithmically in decibels (dB) with reference to a specified unit of velocity such 
as .001 in/sec (1µ in/sec), or 0.001 mm/sec. 

3. Particle acceleration - the acceleration of the soil particles. Ur1ils are i11c:l1~s 
per second per second (in/sec2), millimeters per secon_d per second (mm/sec2), 
or e-force (g ~ acceleration of gravity ~ 32.2 feet per second per second (ft/ sec2) 
= 9.81 meter per second per second (m/sec2). Sornelirnes expressed 
logarithmically in decibels (dB) with reference to a specified unit of acceleration, 
such as 1 g, or O.OOlg (lµg). 

For a perfeel sine wave produced by a single vibration freqtte11cy there exists a si.Inple 

relationship between the ehove three measures of amplitude (see Appendix). If the 

freque11cy and amplitude of or1e Uescriptor is ki1own, the other two ca11 easily be 

calculated. For \Vaves consisting of n1an_y freque11cics, and the'refore not sine \vaves, 

the relationships becon1e 1nuch_ rnorc co111plicated. 

There is a 90 degree phase shift between the three descriptors, i.e. velocity is 90 

degrees out of phase with displacerr1er1L, acceleratio11 is 90 dcgrcc3 out of pl1ase \Vi.th 

velocity, and acceleration i:-:: 180 degrees out of phase \vith displacernent. To illtlstrate 

this 1 we 1night i1nagine a pendttlurn jl1st re1eased from a point furthest away frorn its 

stationary position. lf v-.re arbitrarily call this pu:-::itio11 Ll1e extren1e positive (+) position of 

the pendulum, the staLio11aryT poi11t 0, and the region beyo11d the stationruy point a 

negative (-) position, we observe the follo\ving: 

at the point of 1·elease, the displacement (distance from statio11ary or 0 
displacement position) is .n1aximum and positive (+). 

the velocity at the .point of release is 0. 

the acceleratio11 at the point of release is at its maxin111111, in tl1e directio11 
towards the negative (-). 

This can be worked out the same for other pendulum positio11s. For instance, as the 

pe11dulum swings through the stationary position, the displacemer1t is 0, th_e velocity is 

111axin1un1 in the 11egative (-) direction, and the acceleration is 0. Once past the 
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stationary point the pendulum decelerates in the negative (-) direction which is the 

same as increasing acceleration in the positive (+) direction. 

Vilir3.tion amplitudes are Ll::>lll:.'llly ~xprcsscd ns either "peak", as ln peak particle 

velocity, or "rn1s'1 (root mean square), as in rms acc.eleration. The relation.ship beD..veen 

ll1e b.vu is t11c samr: as ':vith noise. The rn1s value is approximately 0.71 x the peak 

value for a sine wave representing either displacement, velocity, or acceleration. 

Finally, the directio11 in which vibrations are measured, analyzed or reported should be 

specified (vertical, horizontal longitudinal, horizontal trru1sverse, or tl1e resultant of all 

three motions). For example) Caltrans most often uses a peak vertical particle velocity 

descriptor, because vibrations alor1g the ground surface are most often (although not 

alV..ia.ys) greates1 in tl1e vertical direction. 

Propagation 

Propagation_ of eartl1bome vibrations is corn plicated because of tl1e en_dless variations i11 

the soil through which waves propagate. 

The relationship between frequency(!], period (T), wave length (le), and wave velocity (c) 

is the same as that i11 noise 1 that is: 

Ho\.vever, th_e \Vave velocity (c, sometimes also called the phase velocity) in soils varies 

much more thar1 the speed of airborne sound does) a11d is often also frequency 

dependent (in the atmosl1cre, the speed of sou11d only varies with temperature). As a 

co.nsequence, \Vavelength cannot readily be calculated when frequency is kr10,vn and 

vice versa, unless the wave velocity 11appe11s to be known also. 

'rhere are three mah1. \vave types of concern in the propagation of earthbo1ne vibrations: 

1. Surface or Rayleigh waves, which as the name implies, travel along the ground 
surface. They carry most of th.eir energy along an eX:pandiI1g cvlh1drical wave 
front, similar to the ripples produced by throwing a rock into a lake. The 
particle motion is retrograde elliptical) n1ore or less perpendicular to the 
directio11 of propagation. 

2. P-waves, or compression waves. 'fhese are body waves that carry tl1eir ei1ergy 
alo11g an_ cxpariding spherical \Vave front.. The particle n1otion_ i11 these waves is 
longitudll1al, '1 pusl1-pull11

• P-waves are analogous to airborne sound waves. 

3. S-waves, or shear waves. These are also body V1.'aves, carryin.g their energy along 
an expandll1g spherical wave front. Unlike P-waves, ho~Tever, the particle 
motion is tran.sverse, or perpendicular to the direction of propRg11tion. 

As wave fro11ts move out\~.rard fron1 a vibration source, their energy is spread over an 

ever increash1g area. The n1ore rapidly this area increases, the 111ore quickly the et1ergy 

intensity (energy per unit area) decreases. The areas of cylindrical Raleigh wave fronts 
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do not increase as rapidly with distance as do the body (P- and S-) waves. 

Consequently, the energy intensities of Raleigh Waves attenuate at a le-sser rate \Vith 

distance than_ those ©f body waves. 

The spreading of energy over ever increasing areas 1s called geometric spreading 

(geometric attenuation_) and the difference in attenuation rates between surface and 

body waves is analogous to that of line sources and point sources, respectively, in 

airborne sound. Geo1netric attenuation also results of encountering more soil mass as 

the Brea of the ':vave front increases. 

Geomelric aLLent1atlon is not the only attenuation enco11nt~red with <lista11ce. 

IIystcreLic attenuation, or n1aterlal dan1ping1 reSll.lts fru111 e11ergy lossc!-'l due to int.err1ul 

friction, soil la.yeriugi voids, elc. 'l'hc nmou11l of 11ysleretic al-t~nunt.ion v;=u:ic~~ witl1 8oil 

tyµe, condition1 and freql1ency of tl1e so1Jrce. 

Tb.esc v:::rrialio11s n1ake it n1uch n1ore <li[flcttlt lo prcdi~t vibration amplitudes at s·pf:':cific 

locatio11s, than it is to predict noise 1evel8. 

111 ger1eral, monmade earthborne vihrAtions attenuate rapidly with <listan_ce from the 

source. Ever1 tl1e inore pcrsistc11t Raylcigl1 waves decrease relatively quick:ly. 

Monmade vibration prohlern:::; 8r~ therefore confined to short distances from the source. 

In contrast., i1atui-al vibralio11 pi-obler118 are often wi<lr: spread. Ar1 obvious examplf~ iA 

ai1 eartl1quake which can cause damage over large area~, d·ue to Ll1c rclea!;e of 

er1orn1ous quru1tities of enc1·gy al 101~ger wavelengths. 

TRANSPORTATION RELATED EARTHBORNE VIBRATIONS 

Sources 

Caltrans is inost cornmo11ly concerned with three types of transportation related 

earthborne vibration sources: 

Normal highway traffic - heavy trucks, and quite frequently buses, generate the 
highest earthborne vibrations of i1ormal traffic. Vibrations from these vary with 
pavement conditions. Pot holes, pavement joints, differential settlement of 
pavement, etc., all increase the vibration amplitudes. 

Co11struction equipment - pile driving, pavement breaking, blasting, and 
demolition of structures generate among the highest. construction vibration.s. 

Heavy and light rail operations - diesel locomotives, heavily loaded freight cars, 
arid operations such as coupling create the highest rail traffic vibrations. 

Of the above three types, construction vibrations are of greatest concern. The fdur 

operations mentioned llnder construction vibrations are potentially damaging to 

buildings at distances of less than 7.5 m (25 ft) from the source. 
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pescriptor Used By Caltrans 

\Vith the exception ~f so1ne cor1struction operations such as pile drivh1g1 pile hole 

drilling, and perhaps some deep excavations, all vibrations generated by construction 

ur operation of surface transporh::ition facilities are mainly in the form of surface or 

Ra1eigh waves. Studies have shown that the vertical components of transporLaLiun 

generated vibrations are usually the strongest and l!Jal peak particle velocity correlates 

best with damage and complaints. For these reasons, Caltrans adopted the Peak 

Vertical Particle Velocity descriptor, with 11nits of mm/ sec or in/ sec. 

A great advantage of using this descriplu1· is that for a frequency range of 1 - 80 Hz 

damage amplitudes in tertns of velocity tend to be indepe11det1t of frequency. The same 

is true for complaint amplitudes -..vithin a range of 8 - 80 Hz. Velocity is U1e product of 

frequency
1 

displacen1en_t ai1d a co11stant (sec n.ppen.dix). It appeA.rs that within the 

above frequcru.;y ra11ges ;::i <loubli11g of frcqt1ency \Vill offsf'.t a hi;1,lving of displacement 

and vice versa; i.e. the effects of the product of ll1t; l\Vo ten_d to remain ~ci11a1. Typical 

transportation and c:onstruction vibrations fall witl1i11 tl1e above frequency ranges. 

They typically range fro1n 10 - 30 Hz, a11d usually c:enter arour1d 15 Jlz. 

Fron1 the above we car1 Sl1rmise that riot only thP.. effects of <lisplacc1ne11t are freql1c1i_cy 

depende1i_t, but also those of accelerHtion. Th_e latter ls related to the forn1er by t11e 

freque11cy tiines a constant square{_l (s~e appendix). Ti1t1s, criteria amplitudes in_ ter1ns 

of displ'1cernent or acceleration need to be accon1panied hy B. frequency. 

Propagation of Transportation Related Vjbration 

Raleigh fSurfacel Waye Drop-off - Surface v.raves gc11crn!ed by tra1Iici trains) ;:itirl rnost 

conRtructior1 operations te11d to atterruate witl1 dista11ce Hccordh1g to ll1e follo\ving 

cqltation: 

V= Vo(Do/D} o.~ n[llU-D) (eq. 1) 

where: V 
Vo 
Do 
D 
e 

~ Peak particle velocity at distance D 
= Peak }Jart:iclc velocity at reference djstance D0 
= Reference distance 
= Distance for v:hich vibratio11 amplitude r1eeds to be calculated 
~Base of natural logarithm~ 2.718281828 

= Soil parFJmetcr 

'fhe soil 1Jaran1e.lel' Cl. can be deter1nined bjr sim1Lltaneous vibration 1neasurements al a 

minin1um of two different dista11ces from a source. One distance should be near the 

source, ideally between4.5 and 7.5 m (15 -25 ft). The other should be farther away 

from the source, ideally at or beyond the farthest point of interest, but at a location 

where the source is still measurable and not contaminated by other vibrations. A third 
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point in between is recommended for confirmation. Note that the value of a depends on 

the distance units used, The reason for this is that the exponential (Do - D) a needs to 

be a constant value while the value of (D0 - D) changes with the units used (normally, 

m or ft). Therefore, the relationship between a (based on m) and a (based on ft) is: 

a (based on m) = 3.281u (based on ft), aml 
a (based on ft) = 0.305 a (based on m) 

a can be calculated from the vibratio11 measurements by rewriting eq. l as: 

a = (lnV2 + lnD - lnVo2 - lnD0 )/2(Do - D) (eq, 2) 

v.rh~re 11 111.11 cle11otes "naturn1 loga.ritb111" 

011ce a is calculated from the measurements it can be used in eq. 1 to calculate 

vibrat;ons for any other distari<..:e, give11 the smne reference ~nurce. 

fi'igure 1 shows a drop-off curve expressed as a rRtio of V /V0, using a referer1ce distance 

D0 of 5 m (16 ft). This is a normalized curve for a= 0.021 (dbtance in m), or a = 0,006 

(distance i11 ft), cierived from data measured in the Ciiy of Lynwood to calculate a for the 

LA-105 Alameda Viaduct vibrnt·i'on study, i11volving traffic effects 011 Westech Gea1-

Corporation {forn1erly Western Gear) close' toler.::1nce inanufact111ing operations. Thf': 

attenuation curve ir1 Figltre 1 is valid for the soils slratification derived from Caltrans 

boring lo~s for the Alameda Viaduct, shown in Table 1. 

Table 1. - Soils Classifictaions for Figure 1. 

Depth, m (ft) Soil Description 
0 

Sand-Silt 
LS (5\ 

ClaIJeV Silt 
9 /2q) 

Siltv Sand. 
12 140\ 

Sandu Silt 
15.5 (511 

Sand 
19.5 (64) 
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Figure 1. Typical Normalized Distance Attenuation Ratio Curve of 
Earthborne Surface Vibrations (Reference Distance, Do= 5 m) 
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The curve is representative: of many locatio11s in the L.A. Basin 1 Rnd also of various 

locatio11s in SacrRmento, and can be lJ.Red for esbmatir1g traffic, train, a11d 1nost 

constn1ction vibratio11 drop-offs with distance. To use Lhe curve; the vibratio11 

amplitude V 1 111ust be known at a given distai1ce D 1 near the source, preferably 

between 5 and 15 m (16 and 50 ft). The vibration amplitude V2 at the distance of 

interest D2 can then be calculated as follows: 
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(the mtio's V2 /V0 and VifV0 can be obtained from Figure 1) 

For example, if the vibration amplitude is known to be 3.2 mm/ s (peak particle velocity) 

at a dista11ce. of 12 m, the vibration amplitude at 58 n1 can be estimated fro1n 

(0.09/0.55) x 3.2 mm/s ~ 0.5 mm/s. 

Pj!e Drivjna Vibration Drop-off - During pile driving, vibration_ amplitudes near the 

source depend 1nainly on the soil's penetration_ resistance. In soils such as sand and 

sill, this resistance is relatively low with the result that a large portion of the impact 

energy is used to advance the pile. Less energy is then available for generating ground 

vibrations. In clay soils, however, the penetration resistance is ·higher and more energy 

is nvRllable for ground vllJratiol'LS. Tl1e rcsistGnce provide:ri by ll1e soils co11sist2 of 

friction a1011g tl1e sides of the pile as v.rell as compressional reslsta11ce due to tb.e 

transfer of er1ergy of tl1e pile tip to the Roil. 'l'l1is Rppears to ge11cratc body vvavr:R Et:<:; 

opposed to surface \Vaves by other construction operations. 

Th_c energy of a pilf': driver is of co11rse also ii1fluential on th.e vlhration amplitude at the 

source. There is 3 relationship hP.b.Veen vibration urnplitude an<l energy. If pile driver 

c11ergy changeR from E 1 to E?,, the vibration amplitude at a ccrtoll.1 location changes 

from V 1 to V 21 wl1ere: 

v = v(~'2 ). 
2 I L' 

r·, I 

Example: E 1 ~ 68,000 J (50,000 fl lb!) 

E2 = 111,900 J (82,SOO ft !bf) 

V1 ~ 2.8 mm/s 

( 
11 L900) 

Then: V2 ~ 2.8 · = 3.6 mm/sec 
. 68,000 

(J:i:q. 3) 

Vibrations of pile driving appear to drop off rlirferenlly than the Raleigh waves, probably 

due to the presence of a significant proportior1 of body vvaves. Pile driving vibrations 

tend to drop off with distm1ce according to the following equation: 

V = Vo.(Do/D)k 

where: V, V0, D0, a11d Dare san1e as defined in Eq. 1, u11d 
k ~ soil parameter (no units) 

(Eq. 4) 

(Note that a and k. are different paran1eters; whereas t11e value of a is dependent 
on the distance units used (m or ft), the value of k - which depends only on the 
ratio of dista11ces - is h1dcpendent of distance units used.) 

9 



fcchnico/ Advi.1ory, Vibration TA V-04-01-RO?n I 

Generally, the values of "k" lie between 1 to 1.5 (approaching 1 for sandy soils and 1.5 

for clay soils), although values< 1 and> 1.5 have been encountered. 

The VB l.ue of "k 11 earl be <lelern1ir1ed experimentally at different rlist.ances from a pile 

driver, siinilarly lo ll1e previOll.sly <lescribed derivation of a. For this purpose, Eq. 4 ca:n 

lie rewriltc11 as: 

k = (LogV - LogVo)/(Log Do - LogD) (eq. 5) 

Ca!trans Ylbration Criteria 

There are 110 FHW A or state standards for vibrations. The traditio11al view has been 

that high\vay traffic and construction vibrations pose no threat to bl1ildings and 

structures) and that annoyance to people is no \Vorse than other discomforts 

experie11ced fi-0111 livi11g i1ear l1igh\vuys. 

Damage - A considerable mnount of research.has beeu do11e to correlate vibrations from 

single eve11ts such as <ly11an1ite blasts with architectL1ral and structural damage. The 

U.S. Bureau of Mines has set a "safe blasting limit" of 50 mm/s (2 in/sec). Below this 

amplitude there is virt1rn lly no risk of huiding damage. 

"Safe" ampHtudes for co11ti11uous vibrations from SOllrCP.,"i Auch as traffic are 110L a8 well 

defined. 'l'he Transport an.d Road Research Laboratory i11 Engh:ind has research_ed 

cn11th1uous vihratior1~ to sonic r.xtent arid developed Fl summary of vibration 

amplitudes and reactions of people and the effects on buildings (Table 2). These are the 

criteria used by C.altrans to evaluate tl1e severity of vibratio11 problems. Traffic, traili, 

arid most construction vibratio11s (witl1 the exception of pile driving, blasting, a11d son1e 

other types of construction/demohtion) are considered continuous. The "architectural 

damage risk amplitude" for continuous vibrations ( peak vertical particle velocity of 5 

mm/sec or 0.2 in/sec) shown ir1 Table 2 is one tenth of th·e maximum "safe" amplitude 

of 50 mm/sec (2 in/sec) for single events. 

All damage criteria for buildir1gs are in terms of grou11d 1notion at ll1e buildin_gs' 

fou11datio11s. No allowance is included for t11e ainplifying effects of structural 

con1ponents. Obviously, the \Vay a building is co11structed and the condition it is in 

determines how IDllCh vibratio11 it can witl1stand before damage appears. Table 2 

shows a recommended upper amplitude of 2.0 mm/" (0.08 in/sec) for continuous 

vibrations to which "ruins and ancient monuments" should be subjected. This criterion 

amplitude may also be used for historical buildings, or buildings that are in poor 

condition. 
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Relatively little information is available concerning the damaging effects of pile driving. 

Although technically a series of single events, pile driver blows occuring often enough in 

a confined area could cause darriage at a lower amplitude than the single eve11t 

criterion of 50 mm/s (2 in/sec). Caltran_s has experienced minor drunage fro111-

sustained pile driving at about 7.5 - 9 mm/s (0.30 - 0.35 in/sec) peak vertical particle 

velocity vibratior1 on I.he ground next to an existing parking structure. The extent of the 

darr1age was f':ome crumblii1g of mortar used to fill wall joii1ts. In that instance the 

Table 2 - Reaction of People and Damage to Buildings 

at Various Continuoci;; Vibration Amplitudes 

Vibration Amplitude 
(Peak Particle Velocity)* 

mm/s ill/sec Human Reaction Effect on Buildings 
0.15-0.30 0.006 0.019 Threshold of perception; Vibrations ur11ikely to cause 

possibility of intr1tsior1 damnge of any type 
2.0 O,Oil Vibrations readily Recomme11 d ed upper 

perceptible amplitude of U1e vibration to 
which ruins and ancier1l 
1non u111e11t.s s~1ould be 
su.l)jected 

2.5 0.10 Amplitude at which Virtually no risk of 
contir1uol1S vibra Uon.s begii1 "archii-ectui-al" dan1age to 
to annoy people norn1al buildings 

5.0 0.20 Vibraliuns an11oying to Threshold at which there is 
people in hllildings (this a risk of "architectural" 
agrees \vith tl1e amplitude~ damage to normal dwelling -
extablished for people houses witl1 plastcr~d walls 
standing on bridges aI1<1 ai1d ceiling~ 
sl1bjected to relative short 
pe1iods of vibrations) Specjal types of fir1isl1 s11ch 

as lining of walls, flexible 
ccili11g t.reat1nc11t, etc. 1 

would minimize 
"arcl1itecturaln dainagc. 

10-15 0.4-0.6 Vibratior1s considered VibratiOlJ-S at a greater 
unpleasant by people amplitude than normally 
subjected to continuous expected from traffic, but 
vibrations and unacceptable would cause "architectural" 
to some people Vi.ralking on damage and possibly minor 
bridges structural damage. 

* 111e vzbratwn amplitudes are based un peak purticle 1;el0c1ty 1n the ven1cal direc:ilon. Wnere hurnan rearti.ons 
are concerned, the value is ai the point at u,fiich the person i~ situated. For buildings, the val1.1.e refers to the 
ground nwtion. No a1loumnce i..<> included for the amplifyiny 8ffcct, if any, of structural components. 

Source: "A Survey of Traffic-induced Vibrations" by Whitten and Leonard, Transport and Road Research 
Laboratory, RRL Report LR418, Crowthorne, Berkshire, England, 1971. 
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distance to the pile driving was slightly greater than 5 m ( 1 7 ft). The pile driver energy 

a11d the soil conditions were unknown. 11: is likely that the ground vibrations were 

amplified by the structu.re 1 causing the damage. 

On the whole, the architectural damage criterion for cor1tin_uous vibratio11s, 5 mm/ s 

(0.2 in/sec) appears to be conservative even fOr Sl1stained pile driving. Pile drivh1g 

amplitudes often exceed 5 mm/s (0.2 in/sec) at distances of 15 rn (50 ft), and 13 mm/s 

(0.5 in/ sec) at 7.5 m (25 ft). Pile driving has been done frequently at these distances 

without apparent damage to builclings (with the previously mentioned exception). The 

criterion amplitude for pile driving is therefore somewhere between 5 and 50 mm/s (0.2 

and 2 in/sec). The 50 mm/s (2 in/sec) single event criterion is still being used by some 

organ-izatio11s and engineering firms as a safe amplitude for pile driving. Although 

never meas1.1red by Caltrans, calc11lations sho\v that this amplitude will be probably 

exceeded within 2 m (6 ft) from a 68,000 J (50,000 ft !bf) pile driver. This amplitude is 

probably a '1safe" criterion to use for \veil engineered and reinforced structures. For 

ttorn1al d\vellings, however, pile drivil1g peal{S sl1011ld probably not be allowed to exceed 

7.5 i11111/s (0.3 in/3ec}. fn any case, extrem_e t:Are must be taken when sustained 

pile driving occurs within 7.5 m (25 ft) of any building, and 15-30 Ill (50-100 ft) of a 

historical building, or building i11 poor condition. 

When high amplitudes of con_struction vibrations (such as from pile driving, demolition, 

and pavement breaking) are expected at residences or other buildings, it is 

recommended that a detailed "crack survey" be undertaken BEFORE the start of 

co11stn1ction activities. The survey tnay be done by photograph.s1 video tape, or vist1al 

inventory, and should include inside as well as outside locations. All existing cracks in 

walls, floors_, driveways, etc. should be documented with sufficient detail for comparison 

after construction to determine \Vh_ether actual vibration damage has occurred. 

Annovance - 1'he annoyance amplitudes in Table 2 shol1ld be interpreted with care. 

Depending on the activity (or inactivity) a person is engaged in, vibration_s may be 

annoying at much lower amplitudes than those shown in Table 2. Elderly, retired, or ill 

people staying mostly at home, people reading in a quiet environme11t, people involved 

in vibration sensitive hobbies or other activities are but a fe\V examples of people that 

are pot~ntially annoyed by much loVv·er vibration amplitudes. Most routine complaints 

of traffic vibrations come from people in these categories. To them, even vibratio11s near 

the tl1reshold of perception may be annoying. 

Frequently, low amplitude traffic vibrations ca11 cause irritating secondary vibrations, 

such as a slight rattling of doors, wjndo\:vs, stacked dishes, etc. These objects are often 
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in a state of neutral equilibrium and readily respond to vety low amplitudes of 

vibrations. The rattling sound gives rise to exaggerated vib.ratio11 complaints) even 

though there is veiy little risk of damage. 

Otber i;riterja At times) other crit.e:ria may be necessa1_y to address vc1·y specific 

concerns. For example, vibratio11 sensilive n1ar1ufacturi11g or calibration processes, 

such A8 close Loleran_ce rn;:ichining, laboratoriet:. ca1ibraling sensitive r.lectronic. 

equipment, use of electron microscopes, etc. often require vibration criteria that are 

much lower than the threshold of perception amplitude. 

Determining the specific criterio11 amplitude for such sites is no easy task, arid re4uires 

the cooperation of the engineers, technicians, or managers involved with the operations. 

Frequently, even those experts do not knovv at what amplitude of vibrations -their 

operatio11s v;1ill be disturbed, and tests involving generation of vibrations (such as 

ru11ning a heaVJr truck over 2 11:x4" wou<leu boards outside the plar1l), vibrHtion 

rnonitori11g equipn1ent, and a test operation m.i1i:::t be performed. 

Typjcal Traffic Vjbratjon Ampljtydes 

From Figure 1 typical relationships of traffic vibrations vs. distance frorn a freeway can 

be develovcd. For ir1stance, vibration data of trnr:k passbys are characterized Uy peal{s 

thA.t are considerably higher thai1 those generA.ted by a:utomobiles. 'l'hese peaks last no 

tnore tl1a11 a few seconds and often only a fr8c'liorl of a seco11<l, i11dico.ting a- rapid drop

off with distance. Figure 1 showed that at 15 m (50 ft) from the centerline of the 

nearest lFine, truck: vibrations are about l1alf of tl1osc measured r1ear the edge of 

shoulder (5 m, or about 15 ft from the centerline of the near lane). At 30 m (100 ft) they 

are about one fourth, at 60 m ('.WO ft) about one tenth, and at 90 m (300 ft) less than 

01i.e twentieth. These ro·ugh estimates are s·upported by years of measure1nents 

throughout California. 

Because of the rapid dropoffs with distance, even trt1ck~ traveling close together often 

do not increase i)eak vibration amplitudes substa11tially. In general, more trucks v...'ill 

shov.; up as fil_Q_IT peaks) not necessarily higher peaks. Wavefronts e1nanating fro1n 

several trucks closely together may either cancel or partially cancel (destructive 

ll1terference), or reinforce or partially reinforce (constn1ctive ii1terference) each 

other, depending on their phaseS and frequencies. Since traffic vibrations can be 

considered randon1, the probabilities of total destructive or constructive interference are 

extremely small. Coupled with the fact that two trucks cannot occupy the same space, 

and the rapid drop-off rates, it is understai1dible that tv.ro or more trucks norma11y do 

not contribute significantly to each other's peaks. lt is, hov.rever, good practice to try 

!3 



Tec/1nicol Advisory, Vibration TAV-04 Ol-R0201 

and incll1de the worst combinatio11s of truck clusters with heavy loads in traffic passby 

vibration measureme11ts. This obviously requires a good view of the traffic, or ru1 

observer who is in commun_ication with the ilJ.strument operator. 

Figure 2 is. a plot of ma.ximL1m hiehway truck traffic vibrations vs. distance fron1 the 

ce11terline of the nearest free\vay 1ar1e. Tl"1e curve was co1npilcd from the: higl1.est 

rr1easured vibrations available from prr.vious studies. Son1e of the Table 2 criterir.1 are 

also _µlotted, for con'lparison. 'l'he grAph indicH!.e:s that Ll1e 11igl1est traffic generat.r.d 

vih1·ations measured on freeway Rhouldcra (5 m fron1 ce:nt.er line of nearest la11e) have 

never exceeded 2.0 rnn1/s, with \vorst co1nbinations of heavy truck~. This amplitude 

coincides with the maximum recorr1n1e11ded ~'safe amplitude" for rt1ir1s B nd a11cier1l 

monuments (and historical buildings). The graph illustrates the rapid attenuation of 

vibration amplitudes, which dip below the threshold of perception for rno8t people at 

about 45 m (150 ft). 
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Figure 2. Maximum Highway Truck Traffic Vibration Levels 
vs. Dista nee 
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Automobile traffir, normally generates vibration peaks of one fifth to one tenth of truck 

vibrations, Traffic vibrations generally range in frequencies from 10-30 Hz, and tend to 

center arou11d 15 H:7.. However, it is 11ot u11co1111non to n1easure lower freqllenc:ies, even 

down to 1-2 Hz. D·ue to their suspension systerns, city buses often generate low 

frequencies around 3 Hz, with high velocities (indicating high displacements). It is 

1nore uncommon, but possible, to measure frequencies above 30 Hz for trafllc. 

Construction Vibration Amplitudes 
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With the exception of a fev . .r instances involving pavement breakh1g, pi1e drivi11g, all 

Caltrans construction vibration measurements have been belo\v the 5 mm/ s (0.2 

in/ sec) architectural damage risk amplitude for continuous vibration_s. The highest 

measured vibration amplitude was 73.l mm/s (2.88 in/sec) at 3 m (10 ft) from a 

pavement breaker. This instance marked the only time that the single event safe 

amplitude of 50 mm/s (2 in/sec) \.Vas exceeded tluring vibration_ monitori11g by 

C.Altran_s, 

Other construction activities and equipment, such as D-8 a11d D-9 Caterpillars, 

earthmovers and haul trucks have never exceeded 2.5 mm/s (0.10 in/sec) or one half 

of the architectural damage risk amplitude, at 3 m ( 10 ft)). Depending .on the activity 

and the source, constructiOr1 vibratio11s vary much more than traffic vibraUor1s. 

Fig-ure 3 sl10\\rs typic.81 pile driving vibrations with distance, for a 08,000 J (50,000 ft 

!bf) energy impact pile driv~r, for two rliffcrent soils (clayey and sandy with "ilt). Clay 
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soils provide inore resistance to advanch1g piles and therefore generate higher vibration 

amplitudes near the source than those in sa11dy soils. Vibrations in clay soils, however, 

tend to drop off n1ore rapidly with distance than those in sandy soils. 

Frequency ranges of construction vibrations, {includi11g pile driving) tend to be the 

same as for traffic vibrations, mostly in the 10-30 .I-Iz range, centered ai·ou11d 15 llz, 

once in a \vl1ile lo\ver than 10 H_z, and tarely 11igher than 30 Hz. 

Train Yibrnllou Awp!jtudes 

1~rair1 vibr;:i,tio11 o.mplitudes may be quite higl1) Ueµe11ding on the ~peeds, load, co11ditio11_ 

of tracl{i arrHnJ11t of hallast use<l to support the lrack, a1ul tl1e soil. T.he: hlghest train 

vibraliu11 n1easurcmcnt \VUS 9.1 inn1/s (0.:36 in/sec) at 3 111 (10 ft), h1 SBcramcnto. 

Using this infoi-matior1 wiU1 tl1e drop-off curve i11 Figure 1, v.re cBn construct a train 

vibration cu_rve Vt:>. distance. This is shov..rn in Figure 4, l.11:~~innh1g at 5 m (16 ft) where 
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the vibration amplitude is calculated at 7 mm/ s. The curve represents maxin1um 

expected amplitudes from trains, and thus is very conservative. Measurements at 

various distanc:~s at other localio11S ax1<l Uiffcrcr1l frcigl1t truins aver;i.r;~O r.i.bo1.i.t tv;ro

thirds of those shown in the curve. 

Train vibrations tend Lo Ue in tl1e same frequency ranges as tr11ffic and construction 

vibrations. I1l son1e C'lscs higher freqnP-nf:ies ?1rf-'. enconnt.ercd, especially in curves, 

caused by wheel yhatter and squeal. 

Architectural and Structural Damage - The above disc11ssions i11dicate that in any 

situation the probability of exceeding arcl1itectural damage risk amplitudes for 

continuo-us vibration_s from construction and t.rRins is very low and from freeway traffic 

practically non-existen-L. However, if vibrution_ conccrn_s h1volve: pavemP.nt breaking~ 

extensive pile drivi11g, or trai11s, 7.5 m (25 ft) or less fron1 normal reside11ces, buildings, 

or unreinforced structures, damage is a real possibility. This i11ay also be true if these 

op~rHtions occUr v.iitl1i11 15 m - 30 rn (SO ft- 100 ft) from historical b-uildings, buildings 

in poor co11dition 1 01- bt.1ildings _µ(eviously damnged in earthquakes. 

Pile driving in close proxil:nity (say wit11in J m or 10 fee!:) of structures ca11 cal1se 

adtlitional problems, depe11ding on thf': soils ai1d co11figurations of substructures. An 

exa1npll': WAS the reco11struction of San Fra11cisco-Oaklai1d Bay BrlLige 1~011 PlazA ln 

June 1987. A number of piles were <lrive11 in_ soft clay soils r'bay 1Ulld") clnse to tl1e 

existing booth access tunnel under11eath the freeway. D·ue to Ll1e large number of piles, 

ai1d tl1e proximity and co11figuration of the old substructure, the lateral soil movement, 

caused by piles permanently displacing the cla~y, was .resisted. ·The resulti11g conflict of 

forces was relieved by structure uplift and damage (cracks in the reinforced concrete 

tunnel). 

Annovance - As .was discussed before, the annoyance amplitude shown in Table 2 is 

l1ighly subjective, and does not take into co11sideration elderly, retired, ill, and other 

individuals that n1ay stay hon1e more often tha11 the "average" person. Nor does it 

account for people involved ir1 viUratio11 sc11sitivc 11obbies or activities.) :;'lnrl people that· 

lik_e to relax in quiet surroundings without noticing vibrations. The threshold of 

perception, or roughly 0.25 mm/s (0.0lin/sec) may be considered annoying by those 

lJeople. Lo\v amplitude vibrations may also cause secondary vibrations and audible 

effects such as a sbght rattling of doors, windows and· dishes, resulting in additior1al 
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annoyance. Annoying low frequency airborne noise can sometimes accompany 

earthborne vibrations. 

Vibratjon Sensitive Ooerations - Aerospace and electronic laboratories, close tolerance 

r.ua11ufacturing, calibration of sensitive instruments) radio & TV stations, recording 

stl1dio~, etc., reqt1ire Fl<lditior1al attentiori. Sl1utting dov.rn lheir operations, even 

tc~mporarily, couid be extrernely costly to the state. As \Vas previously disc':usserl 

vihratio11 critr.rin for tliese oµerations arc riot wel1 defined, for two mait1 reasor1s. Fir~t, 

tl1e operations are o[Le11 r.lr.issificcl o.11tl U1eir preciMt..: n.uture .i.s t.hereforr; not ah1in:iy!'l 

k:n_ovJ11. Secondly, thf' englneers involved in the critical operations ofle11 do i1ot kno\v 

hovv u'.tucl1 vibralion_ e::i11 be LulerAtf:d, or vvhat operations they n1ay be involved wil11 in 

t11e fuLLlfC. 

H_eavy truck traffic on_ free"\vays within 30 in ( 100 ft), rr1ajor cor18truction within 60 111 

(200 ft), freight trains withirl. 90 rrr (300 ft) and pile driving within 180 m (600 fl) may be 

potentially~ disruptive to ~~nsitivc operations. 

Mitigatjon 

U11lil;:e with i1oi!3e, there are 110 easy ways lo tniligate csrthbor11e vibr;::itions. There are, 

however, a lin1ited number of options available. 

When rlesigning ne\v transportaliu11 facililic.:::s 1 reueor1al>le a.1no11nt!'1 of c:.-i_n-"! sl1ot1ld h~ 

take11 to keep th.ese facilities a\vay fron:i vihration sensitive areas. 

Wl1en dealing with existing transportation facilities, obvious vibration causes, sucl1 as 

pot holes, paven1ent cracks, differential settlement jn bridge approaches or i11divid11al 

pavement slabs, etc., may be eliminated by resurfacing. 111 certah1 situations a ban of 

heavy trucks may be a feasible option, 

The use of alten1ate constr11ction methods and tools may reduce construction 

vibrations. Exani.ples are predrilling of pile t1oles, avoiding cracking a11d seating 

methods for rest1rf:.:i.cing concrete pavements r1ear vibration sensitive areas, 11siii.g 

rubber tired as opposed to tracked vel:1icles1 placiii.g ha·ul ruads a\vay from vibration_ 

sensitive areas. 

Scheduling construction activities (particularly pile driving) for times wl1e11 it <lues not 

interfere with vibration sensitive operations (e.g. 11ight time) may be another solution, 

especially in ii1dustrial areas. 

Train vibrations may be reduced by using contin11ous, welded rails, vibration damping 

pads betvveen_ rails and ties 1 and extra ballast. 
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L jnk Wjth Hjstorjca! Qata 

A considerable amount of effort has gone into the field measureme11ts, reduction, 

doct1mentation and reportir1g of vibration data since 1958. As data sets are 

accu111_ulated \vith each vibration study, a more complete picture emerges of the 

generation and propagation of vibration waves under various cotHlitio11s of geometry, 

soili and source types. 

Due to the lack of Ftccurate subsurface information, empirical data is of lltmost 

importance and can he ttseJ for futUrc estirr1ates when conditions q.re alike. Historical 

data that can. he linked to the present arid future play a very import::ir1t role in 

estimates and predictions of future viLrations. 

Present an.cl future perso11nel charged v.rith the respo11sibility of performing vibration 

studies and mai.11taining vibration files should make every effort necessary to maintain 

a good correlation between_ any nev..r and old instrument systems, calibration 

procedures, and measuring methods. The link between present and valuable historical 

data must be preserved. 

Vjbration Monitorjna Egujpment 

During tl1e J_JeriOd of 1958 - 1994- all of Caltrans vibralio11 rno11itori11g was performed by 

1'ranslab. A tra11sduc:er calibration ~.ysten1 consisting of a shake table r:nounted on a 

concrete vibration isolation pad, and an Optron camera/;::impliiier system, mea~urir1g 

displacement allowed Translab to calibrate its own transducers with traceability to the 

National Institute of Standards and Tedrnology (NIST), formerly known as the Natiom11 

Bureau of Standards (NBS). Transducers were celibrntcd by mounting them on the 

sl1alce table a11d runni!1g t.11e latter at n l<:nown freq11ency aJ:ld dis.placement. 

1Wo types of sensors (tra11sducers) \Vere used by Caltrans. The first type was the 

sF.iRmometer. A seismometer measures vibratio11s at rclaiively.lo\v frequencies ust1ally 

1 - 200 llertz (Ilz), is Vf".r.Y Sf".nsitive to \ov.;r ·fnnplit11des of vihralio11s and, thro11gh 

nlagnelic ir1d11ctlo11 prodt1c:c:s a voltage proportion;::illy to velocity. IL n1easurcs velocity 

di1·ectly via a signal conditioner, and is tl1erefore called a velocity tra11sducer. 11- is 

large, weighs abont 7 kg (15 lbs), and, because of its mass, can be placed directly on 

the grou11d withot1t furtl1cr mou11ting attachments. 

The sccor1d type of transd1-1cer was an accelero1neter. As tl1e name ln1plles, tf1is type>; 

of lrru1sduccr I:neasures accel~ratior1 directly. Used with an i11tegrator it cat1 also 

111easure velocity and rllsplaceme11t. 
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The type of accelerometer used by Caltrans has a piezoelectric (pressure sensitive) 

crystal. As the transducer vibrates vvith the surface it is mounted on, accelera.tio11 

changes the compre8~iu11 of tbe crystci.l 1 which in turr1 causes vaiiation_s in the c:le;r,trical 

charge across tl1e cryst:'.11 ff.lees. 

accelerat1011. 

rfhe8e c:l1arge variati0ns 8Te proportional to 

An accelerometer is small, not ci_~ ~eusitive as the sci3mometer and has a \.vide 

frequency range, from 1 Hz to several KHz (1 KHz ~ 1000 Hz). Larger, more sensitive 

accelerometers, weigh.ing about 1 lb, are available with a 11arrower fi·cqucn_cy range 

from 0. 1 Hz to lKIIz. Due to their Small size and lacl{ of m:iN:':, B.ccelerorneler8 sl:tould 

not be placed directly on the ground, flour, or other vibrating surface withoul proper 

mounting. When properly mou11led, accelerometers are exceller1l lra..r1sducers fut 

vibratio11 monitoring. 'fh_ey ca:n be mounted vaiiut.1s \.Vay.s, dcpc11ding 011 tl1e ::a1rfr:ice. 

For ear tl1bor11e vibratior1 \Vork an accelerometer ca11 be t-r1ou nted_ via A n1agnet (slJpplied 

with it) to a block of steel of, SHY 5-10 kg ( 1 0-20 lbs). The steel block can then be 

p1Hced directly on the ground, or other surface. However, the steel block should be 

fir111ly embedded in loose Soi]. ()11 harder s11rfaces such as pave1nei1ts, the block can 

only be used on friction surfaces that are perrectly amplitude without high spots to 

avoid roc:king of the block. Correlation tP.st.s con.ducted by Caltrans using this metl1od 

and the heavy Bf:in101neters, co11clurl(':rl that thr: mass of the ,steel blocl< _provided 

adequate co·upling of tl1e accclero111eler \Vi th the ground for the low freque11cy, low 

runplitude vibrations generated by transportation facilities and constructio11. 

Vibratjon Study Approach and lnstryment Setup 

Vibration studies can be clas::dfied i11to tvvo main categories: 

1. Studies in.volvii1g existh1g transportation operations and facilities 
2. Studies involving future transportation operations and facilities 

Vibration Studies for Existing Constn1cfion Operations and Transportation faci!jties -

'fhese studies consist of mainly addressine- vibration co111plah1ts due to existing traffic, 

or construction operations. lJnderstandably, pile drivi11g near homes or businesses will 

normally generate many noise and vibration complah1ts. Other construction operations 

can also be responsible. Traffic vibratio11 complaints arc often due to poor pavement 

conditions. Otl1er reaso11s may be increases in traffic> 11eavy trucks 1 buses, etc. 

Sudden increases in traffic vibrations majr be due to opening of ne\v transportation 

facilities, or redirecting traffic. 

Although complaints can origir1ate ii·o1n the entire spectrum of receptors, n1ost are from 

residences, or businesses that have vibration se1~sitive equipment or operations. 
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The first step in investigating complaints should be interviewing the complainant(s). 

The screenll1g procedures outlined later in this document cover the most important 

Qllestions to Ask. For the purposes of perforrni11g a vibration study, the most in1portant 

iss11es ar~: 

The type and location of lhe vibration source(s) 
The complah1ant(8)' r.onr:e:rns, i.e.) annoyance, damage, disruptio11 of operatior1s. 
'I'he location that ls mosl ser1sitive, or wl1ere vibratior1s arc most noticeable. 

Vibr~tion monitori11g- of ~xisting operations or facilities ranges from simple, single 

location measurements to more: c:omp1ex multi-instrurner1l, :si111ulla11eous 

measurements. The former consists of takir1g 1neasuren1en.ts at tl1e most sensitive 

location, or location perceiV-ed by the cornPiainant to have the worst vibratiolls. The 

lotter usually involves placing a sensor closR to thf: source as a reference, and one or 

more sensors at the critical location(s) {'1response sensors"). Simultaneous 

meas·urernents will then positively identify the vibration source, the drop-off and the 

response (vibration amplitude) at the location(s) of interest. The reference sensor 

rernains fixerl in one location near the source 1 \vhile the re:spo11se sen_sor(s) ni_ay be 

moved to different locF1tio11s. 

S11Jfic:i~nt. data should be collected for ear:h locatio11. For hlgh\vay traffic vibrations, 10 

pass bys of heav:y tn1cks (preferH bl:y \Vorst case combjnations of several trucks) for eacl1 

location should be sufficient. For pile c.lrivit1g, at 1ea8L one _pile closest to tl1e receptor 

shot1ld be monitored at eacl1 locatio11 of h1terest. 

The highest vibration amplitude at each location can then_ be compared to Caltrans or 

otl1cr appropriate criteria. 

Vibratjqn Studies tor Future Construction Operations and Transnorlatiqn fac;i!ities -

Studies involving predictions of constn1ction and operation vibrations of future 

transportation facilities often require vibration simulations to determine a site-specific 

drop·off curve. In order to generate vibrations that can still be measured at 60-90 m 

(200 to 300 ft) to develop the curve, the site must be free of high ambient vibrations 

(preferably less than 0.13 mm/s or 0.005 in/sec at the 90 m or 300 ft distance), and 

the generated vibrations must be relatively high. From Figure 1 \Ve can calculate 

approximately how high the reference vibration V 0 at 5 m should be to detect the 

vibrations at 90 m. The V /V 0 ratio at that distance ~ 0.038; assuming we want V to be 

at least 0.13 mm/s; then V0 ~ 1/0.038 x 0.13 ~ 3.4 mm/s (0.13 in/sec). If a low· 

vibration site cannot be fo11nd, either the distance for the drop off curve must be 

shortened, or the reference vibratio11s increased. Caution must be used to apply the 
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drop-off curve to pile dri·ving projeCtions, due to the previously discussed differences in 

propagation characteristics. 

'ro ger1erate data Iur ll1e drop-off curve, a heavily-loaded watf':r truck, or dump truck 

(preferably 25 tons or greater GVW) is run at h.igh speed over 2 11 x 4 11
, or 2" x 6 1

' ·v.roode11 

boards. Norn1ally 1 five hoards H.Itj laid perpcnOir:ulur to the direction of tr<'lvel, ru1d 

spaced 7.5 in l'.lS ft) apart along Lhe dirf':c!ion. of travel. T11e advantage of this 

arrangetnent is that the generated vibration '1 signature I! is normally recognizable at 90 

m (300 ft). 

A miniml1m of two sensors must be used sirnulta11eously: one reference sensor, and 

ODF- or more response sensors. The reference sensor remains fixed at 5 1n ( 16 ft) from 

centerline of Li av el, (or a11y ,-:nnve-t1ic11t distuncc near thF. ~ol1rce) opposite the last board 

to be rLl11 over (n1ost forward in li11e vvitl1 the direction_ of travel). The respon:-.~ :->t'!nsor{s) 

is (are) positioned at va:rlous distances away f1·01u lhe SOl.1rce. Dccan:::\~ of thf". 1'1teepness 

of thC'. cnrvc n.P.::ir the source it is n good idea to cover sl1ortcr distance intervals near the 

source a11<l longer u11es H.way fro1n the source. To Hrleq11a.te1y <:uver lhe e11tire rBngc of 

the drop-off curve, 6 to 8 locations must be monitored, and at least 5 tn1~k puss bys per 

location_. 

_Freql1eJ1tly it is not possible to do the simu1alio11s on the sitT: of interest) becatlse of 

space limitations. Nearby empty lots or open fields, or data from other site~ kuow11 or 

judged to have simih:ir soil conditio11s can then. be l.lsed. 

Once the measurements have beer1 n1ade, the data at each location_ should be averaged. 

Using the referf:nce 1ocation, ai1d .at least two others (including t11e furthest 011e), tl1e 

soil para1neter "n" can be calculated l.1si11g equation 2. Ideally, "a" should ren1aii1 

constant for· each location, but in reality it will vary. 1be average of several values ca11 

then be used to develop a drop-off curve. The vibration amplitudes at all measured 

locations should then be plotted to determine how well they fit tliis curve. Assuming 

t11ey fit reasonably well, a 11or1nalized drop-off curve using V /V 0 ratios and dislances 

(si111ilar to Figure 1) can the11 be developed arid used with any source referen<:~ 

amplitude, to predict the future amplitude at a11y distance within the ran_ge of the 

curve. 

If it is possible to· do the simulations at the site, inside/outside building locations 

should be included to measure the building amplification or attenuation ratio. 

The next step is to measure ambient amplitudes at the site. Outside as \Vell as in.side 

building locations sl1ould be included for these measurements. 
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Using all the above information, future amplitudes can be predicted and compared to 

existing ambient amplitudes, Caltrans guidelines, or any other appropriate or required 

standard. 

Concerns for vibrations of future transportation facilities are usually raised by vibration 

sensitive factories) laboratories, or other vibratior1 ~ensitive sites. Unless construction 

:'ICtivitiC.s sre e"Xpe:c:tf:d to occli.r very close to residential or other structures) or near 

historical buildings, these receptors are n_ot routinely irHJuded it1 vibration ntudies for 

future fac1hLies. 

ViUratio11 field studies including siml.Jlations are expensive. Uule:ss tl1c co11sequcncc3 

of transportation anrl construction generated vibratior1s may be costly to Caltrans, the 

curves a11cl techr1iqqcs described ir1 t11is doct1rncn( c<:Ul be used to esthn0te '1 ball park_" 

vibration umplitudeN) in lie1.1 of field Stlidies. 

Vibration Reports 

ERch vibration field study should be documented in a report. Depenuing on the 

a1nnunt of sites meas1.1red 1 an1ount of data collected, inetl1odologics used, ai1d the 

importance of the study, t11e report may ra11ge from a simple one or two paged rnemo, to 

a report of twer1ly or rnore pages. A vibration study can be cor1sitlefed a rnini~rcscarch 

project, and should co11tain enough informatio11 for the reader to independently come to 

the sa1ne conclusions. 

AR a norm, vibration reports contain the follov1ing topics, wl1icl1 \Vill be described in 

greater detail: 

* Project title and description 
* 111-troduction 
* Objectives 
* Backgro11nd 
* Study Approach 
* l11strumer1latior1 
* Measurerr1ent Sites 
* Measuren1ents 
:i.· Data Reductior1 
~ .. Measure1nent Results 
* Data Ar1alysis 
* ReRults and Comparison \\lit11 Standards 
* Conclusions and Recon11ncndatio11s 
A Tables s11ov.ri11g all measured data, sun11.narics of 

results, analysis and standards 
* Figures showing site layouts and cross sections, 

instrument setups, drop-off curves, and other 
perti11ent illustratior1s 

* References cited 
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In short, simple vibration studies, the topics may be described in a few sentences in a 

memo. In more complex studies, a fairly extensive report is usually required. 

Proiect Dtle and Dgscrip«on - Tf the report consists of a short memo this info. ca11 be 

put ii1 lli.c:: 11 ~nbjc.ct: 11 ~pnce. In a long report lt Rhould be put on a separate title page, 

"\Vith the date, who did ll1e study {Div.or District, Branch, and personne:l involved), a1Hl 

a1Jthor of report. 

Introduction -Typical opening sentences: "This report (memo) presents the results of a 

vibration study at ........ 'fhe study \Vas requesled by ...... , ir1 rcspon_sc to cor1cer11s by 

............. thAt vibratio11s of ........ \vould i11terfere with .......... operatio~s. The study was 

performed by ..... (branch or section) on ....... (dates)." 

Obiectiyes - This is often combined with the introduction_. Example: "The purpose of the 

stt1dy \vas to provide baseline data fur estin1atii1g vilnatio11 runplilu<le"°' in se11sitivc 

areas of Hughes Aircraft facility ge11erated by construction_ and traffic of t11e proposed 

LA-105 Freeway." 

Background~ Used only when there is a lone; nnd complicated history con11ected \.Vith 

the reasorrn for the studicH. Useful for documenting all the facts leading up to the 

slu<ly for litigalio11 purpoGes. Dates first co11tactf'.d, correspondence, actions ta1{en, and 

olher pertinent dctai1s may be appropriate in this sect.io11. Not necessary in rnost 

stttdies. 

Studv Apnroach - May be con1bined with otl1er sections. A short description of how the 

study was <lo11e. Exa1nple: 

"F'jrst> vibrations gerlerated by a 25 ton GVW three-axle water truck driven over five 

2"x411 wooden boards , ... \Vere measured at variollS rHstnnces to measure tl1e 

vibration attenuation with distance. T11is info. was then used lo develop a drop-off 

curve ..... , etc. 11 For simple studies, such as residential co111plaints: 11The sensor was set 

up at four different locations \:vhere, according to the ho1neow11er, vibrations were most 

noticeable. Five heavy truck pass bys on Route ..... were meas-ured at each of the 

locations. :. 

/nstrumentatjon - Al\vays include description, mant1facturer, model, serial 110. of each 

vibration equipment compor1ents used. lt is also extremely important to include the 

date i11struments were last calibrated, by whom, \vhere the records are on file, and 

whether calibration was traceable to the NIST (National lnstitute of Standards and 

Technology, formerly NBS). Essential in court cases! 
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Measurement Sites Include a sketch) preferably to scale, of the relationship between 

source aii.d measuren1-ent locations. Plot and number the sites on the sketch. Include 

ty-pical cross sectior1s if there are significant elevation differe11ces between source an_d 

receptors. Plot &ignificunt structures. Sho\v er1ougl1 din1e11slo11s to pin.poin_t each_ 

meas·ureme11t location. Show tlelailed desc:riptior1s 1 and ir1strurr1e11ls ul' se11sors used at 

eacl1 location_ i11 the text, or in :::i scpFJratc table if there are many. Once .locations are 

nl1mhP.rRrl Hnrl Oesr:ribed, they ca11 be rf;'.fP.rrf':rl to hy nnmhe.r only. 

Measurements- This section may also include l11e :-:;Lu<ly apµruacli. Basically explains 

the methods used, how sensors were mounted, number of measurements taken, what 

sources were measured (e.g. heavy trtlcks on Route 5), descriptor used and why, and 

ot.l1er pertit1ent information c011cerning the vibration measurements. Whe11 possible, 

inch.Ide a desc:ription of soil type a11d structure. Th.is info. can_ often be extracted fron1 

nearby boring logs. Be sure lo ir1clude a1nbie11t or backgrou11d n1east1rements. 

Data Reduction - A shorl <le::;cripLion of 110V·/ t11e data \Vas 1-1:<1 tH:ed (:<:in t:ffr!ctive1y l1c 

cornUi11eU with tl1e n1easure1r1enl ::..ecLio1i. (Jnly if tl1e rcductio11111ctl1od is unusual or 

co111plcx should it be discnsr.f':rl in s separate section. 

Measurement Results - May also be combined with the measurement section. Briefly 

st1mm8ri7:e: rlRt~ in the text by giving highest values, ranges) and averages. Should be 

!:l.cc:o1np;111i~d by a table s1JnJn1.21.rlzinr:_i .. rr1(:<':lsnrc.n1cnt 1--u11 No. (or just Ru11 No,)i date and 

timei measurement location) so1_1rce (heavy truck in_ N/B lane No,4L dista11ce, vibration 

amplit11d(\ rlominant frequency, and optional remarks. Tl1is Lab1e rnay be put it1 tl1e 

text or in an appendix will1 all otl1er tables ru1d figures. All individua1 measurements 

sl1ould be included as part of the report, for possible fi_1tll_re nse. Ambient or 

backgrou11d vibratio11 measure1nents can be expressed as a range of vibrations, typical 

frequency ranges, time period during wl1ich tl1ey v..rere n1easured, and if possible the 

range of sources and distances. 

Data Analvsjs - Developing drop-ofI curves, p1-edictiI1g ft.1tt1re am.plit11des, calcu1ating 

amplitudes at specific distances 11ot meas11red, etc. all should be in t11is section. May 

not be necessary for simple studies involving residential complalnts 1 monitoring for 

cornpliar1ce \vitb_ a standard, or any Other study involving vibration measurements only. 

Results and Comoarisons to Standards - Existing measured, projected, and predicted 

vibration amplitudes and frequencies are summarized and compared to pertinent 

standards in this section. This is usually done in tabular formj and accompanied by 

Table 1 1 wl1icl1 s110\VS tl1e vibration_ criteria t1sed by Caltrans. 
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Conclusions and Recommen(fatiqns - Conclusions are drawn from the previous 

co1nparisons with sta11dards. Typically for highway vibration complai11ts would be: 

11Although vibrations gen~rated by heavy t1ucks on 1-5 may at times be felt, they are far 

below the 'architectural damage risk amplitude' criterion of 0.2 in/sec used by 

Caltrans. 1
' 

Rcco111111cr1datio113 for m.itiGAtton are rAthf:r 1imiled (~t:e 11 Mitigation" section). Ho\vevcrj 

in so1ne cases strategies such as pile driving at night may solve interference \Vitl1 

vibralio11 se11sitive n1anufacturi11g processes dltt'ing dHy lin1e. Wl1e11 ever poGnib1c, such 

recommendations should be included. 

References - In complex repu1ts, relying partly on previously gathered rlRt.:::i, it may be 

ber1eficial ·to cite other reports or refc·rence~ by i1un1bcr. A li::ltll1g of these references 

should then hF. included"' llie end of the report. 

Fjeld Review and Screening of Possible Vibratjon Problems 

The following procedures were designed to screen vibration cornpl<ii11ts i1ear existi11g 

tra11sportation facilities. T11ey are intended to acco1nplisl1 two tl1ings: 1) to eyrrluate the 

severity of the vibration problem 1 and 2) obtain preliminary inforn1ation for a vibration 

study, should one be 11ecessary. 

Tl1e procedures arc divided h1 two parts: problem definition. and actions to take. Ar1 

Ol1tline of the steps ir1 each part follov..rs: 

I. Problem Definition 

/\. Tnterview resident at the site of co11cern. Ask the follo\:ving ql1eRtions: 

1. Wl1at is the exact problen1 in the resident's opinion? 

MaI1y people confuse low freque11cy airborne noise with earthborne vibrations. 

2. Wl1at are the sources in the resident1s opinior1? 

Trucks Oll freeway?; city traffic?; trains? (sources may not be our jurisdiction.) 

3. What are the specific cor1cerns? 

Annoyance?, interference with activities?, damage to tl1e residence? If da1nage 
is Lhe 111ain concern, nsl( for evidence look for stucco cracks,-cracks in 
driveways, walkways> \:valls, stucco, etc. Co1npare with other residences further 
a'ivay from the transportatio1l facility. If these also have cracks1 then it is safe to 
assume that the facility is not responsible. 

4. Where are the vibration_s most noticeable? 

Which room"(; which part of the ya1 u? (Let resident point out the critical 
locH Lio11s.) 

5. What time of the day and/or what day of the week does the resident feel 
vibrations the most? 
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6. When did th.e resident become aware of the vibratio11s? 

Try to correlate with changes in nearby traffic patterns, due to truck bans 
else\Vhere, i1ew industrial development1 or other reason for truck increases. 

B. Feel the vibrations 

1. Stand at critic011ocations and try toJeel vi!Jrations when trucks pass by. 

Place finger tips on f11rnitt1re, \VHlls, uncarpeted floor, ground oul~ide tl1e 
residence, patio floor, etc. 

2. Have someone walk nearby: feel these vibrations and compare with the traflic 
vibrations. Also compare other in-house generated vibrations. 

Walking, air conditioners, heater blowers, an_d garbage disposals, etc. often 
generate rr1ore vibrations than traiiic . 

. 3. Stand on free_-\vay shoulder, sidewalk_ 11ext to highway. or anywhere close to 
the Sl18PP.r.t source, feel vibratio_p_s ai1d compare with those felt al Ll1e receptor. 

Place finger tips or1 ground or pavement surface, 

4. Look for obvious causes of excessive vibrations. 

Pot holes, pnvcrr1er1l joil1ts, sag, anrl pnvem.cnt crack:s, or a11ythi.ne th<'lt could 
cause above nor1nal vibrations; also look for drai11agc or other slruclures 
transmitti11g vlbrations to the recepLor witl1oul Uenefit of soil attenuation. 

C. Evaluate severity of the problem. 

The graphs in Figures 1 - 4 show ty·pical vibration attenuations wi lh clista11ce fur· 

various so11rcF.s. lTse these to evaluate f0i'pical relatio11sl1ips of 11ear arid far 

source vibration arnµlitudes. If vihrAtiOns appear to dropoff at a significantly 

lesser rate, then s·uspect that so1nething unusual is goiJJg on. For in.stan_ce, 

vibr'ation_s inay be trnnsmitted by u11dergrol1nd Rtructures, which ca11 cause 

problems at the receptor. 

1. If vibratio_ns feel ?-S strong (or almost as strong) at the receptor as t11ey do 
t1car the source (sucl1 as 011. a free\va\,. shoulder}, cq~~sider proble1n severe. 

2. ·If vibrations at the receptor are readily r1oticcable an_d appear to interfere 
with activities or vibratio11 sensitive operations, consider problem severe. 

3. If vibrations of any amplitude are ar1 issue in litigalior1, co11sider the problem 
severe. 

4. If after this screening procedure uncertainty still exists, consider problen1 
severe. 

II Actions To Take 

A. If problen1 is not severe: 

L.JiJ,J.1ere are obvious causes for excessive vibrations, such as pot holes, etc., 
co11tact Mair1lenar1ce or other departments and find 01..1t if scheduled for repair 
or resurfacing. 

2. Write 1nemo to reside11t explaining your findings. 
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If there are obvious solutions such as patching or resurfacing, tell the resident. 
If there are no obvious solutions, explain to the resident that although 
vibrations may be felt, they are not damaging. Use background info. in this 
docume1it. 

B. If proble1n is con_sidered severe, or if the. resident keeps insisting on actual 

monitoring, con.sider contracting out vibration monitoring or a complete vibration 

study. 
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APPENDIX 

BASIC VIBRATION FORMULAE 

Syrr1bols 

A =Zero-to-Peak, or Peak Acceleration (Units: m/sec2, mm/ sec2, ft/sec2, in/ sec2) 

Ag =Zero-to-Peak, or Peak Acceleration (Units: "g" =acceleration of gravity), where: 

1 g = 9.807 m/sec2 

= 9807 mm/sec2 

= 32.174 rt/sec2 

= 386.102 in/ scc2 

D = Peak-to-Peak Displacement (Unils: u1, mm, ft, in) (Normally of interest) 

D /2 =Zero-lo-Peak, or Peak Displacement (Units: m, mm, ft, in) 

f = Frequency (Units: Hertz) 

V = Zem-to-Peak, or Peak Particle Velocity (Units: m/sec,mm/sec, in/sec) 

n: = 3.14159etc ..... 

Eormy!ae for Sjnusoiija! Wayes 

·u·11its need to be c.onslste:.nt; for e:xan1ple 1 if D 18 ir1111111 1 Ll..Le11 V 1nust be ii1 i11111/sec, and 

A either in mm/sec2 or u11its of"g1
' (9807 rnn1/sec2). 

With_ displacen1ent) we arc normally interested in the peak-to-peak value or in other 

words, the total displacement (distance between lhe + peak and - peak) soil particles 

travel. Sornetimes, l1owever we inay also be i11tcrcstcd in the zero-to-peak 

displacemer1t, or displacen1ent 1~elative to a stationary (zero) reference position. For 

si11usoidal waves, the r side of reference a11d the side are symmetrical, m1d zero-to-

peak values arc D / 2. 

With velocity and acceleratio11, ho\Vever, we arc ah.vays U-1terested in tl1e zero-to-peak 

values. Tl1ese give a11 it1dir.FJtion of 1naxim11m val11c, \Vitho11t regArd of the directio11. 

Acceleration is most con1monly used in units of g. 

Follo\.ving are formulae expressing the relationships between displacement, velocity, 

and acceleration for sin'usoidal vibratio11 v..raves, 
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Velocity and Displacement: 

v ~ 2 n f(D/2) 

v - 1t ID 

D/2 ~V/(2itf] 

D ~V/(n f] 

Acceleration and Displacement: 

A ~ (2 n t]2(D /2) 

A = 2 n 2f2D 

Ag = (2 rr 2f2D)/g 

If D is in inches: 

Ag ~ (2 rr 2f2D)/386.102 = 0.0511(2D 

If Dis in mm: 

Ag = (2 n 2(2D)/9807 = 0.0020lf2D 

Acceleration and Velocity: 

A =2nN 

A 0 = (2 n N)/g 
b 

If V is in inches per second: 

Ag = (2 n fV)/386.102 = O.Ol63N 

If V is in mm per second: 

Ag = (2 n fV)/9807 = 0.000641N 

Acceleration or Velocity in Decibels: 

A(dl:l)= 20Log(A/ J\o); V(dB) ~ 20Log(V /V0) 

wl1ere A = acceleration, Ao = reference acceleratio11, 

TA V 04-0l-R0201 

(Eq.A-1) 

(Eq.A-2) 

(fcq.A-3) 

(Eq.A-4) 

(Eq./\-5) 

(Eq.A-6) 

(Eq./\-7) 

(Eq.A-8) 

(Eq.A-9) 

(Eq.A-10) 

(Eq.A-11) 

(Eq.A 12) 

(Eq.A-13) 

(Eq.A-14) 

V =velocity, ru1d V0 =reference velocity (units must be consistent) 
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Vibration Screening Procedure 

The vibration screening procedure is divided in two parts: problem definition and actions to take. 

I. Problem Definition 

A. Tnterview resident at the site of concern. Ask the following questions. 

1. What is the exact problem, in the resident's opinion? 

Confirm that the vihration is from a Caltrans facility or activity and that vibration is 
really the issue. Many people confose low frequency airborne noise with eaiihbome 
vibrations. 

2. Whal are the sources of vibration, in the resident's opinion? 

Identify the sources of vibration (e.g., trucks on freeway, city traffic, trains, constmctiou 
equipment). Sources such as trains may not he within Caltrans' jurisdiction. 

J What are the specific concerns? 

Identify the specific concern (e.g., annoyance, inte1terencc with activities, damage lo the 
residence). If damage is the main concern, ask for evidence and look for cracks in 
driveways, walkways, walls, stucco, etc. Compare these conditions with other 
residences fart11er away from the transportation facility or constrnction activity. If 
distant locations have similar conditions, it is likely that the damage is nol the result of 
the facility or construction activity. 

4. Where is the vibration most noticeable? 

Identify where the vibration is most noticeable (e.g., spe<:ific rooms, yard oULside). Let 
resident point out the critical locations. 

5. What time of the day and what day of the week does the resident feel vihrations the 
most? 

Identify when the vibration is most noticeable. 

6. When did the resident become aware of the vibrations? 

Try to conclate the detection of vibration with changes in nearby traffic patterns, 
changes in heavy truck percentages, or the presence of new vibration sources. 
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B. Feel the vibrations. 

!. Stand at critical locations and try to feel vibrations when trucks pass by. 

Place fingertips on fumitnre, walls, uncarpetcd floor, ground outside the residence, patio 
tloor, etc., to sense where vibration is most noticeable. 

2. Have someone walk nearby; feel these vibrations and compare with the traffic 
vibrations. Also compare other vibrations generated in-house. 

People walking, air conditioners, heater blowers, garbage disposals, etc. often generate 
more vibrations than traHic. Try to see how vibration from these sources compares to 
vibration from the sources identified by the resident. 

3. Stand on freeway shoulder, sidewalk next to highway, or an;~vhere close to the 
suspected source. Feel vibrations and compare with those felt at the receptor. 

Place fingertips on ground or pavement surface to sense vibration near the source of 
C'.)nc,r,_--;rrl. 

4. Look.for obvious causes of excessive vibrations .. 

Identify potholes, pavement joints, sag, pavement cracks, or anything that could cause 
above-normal vibration. Also look for drainage pipes or other structures that can 
transmit vibration directly to the receptor without benefit of soil attenuation. 

C. Evaluate the severity of the problem. 

If the vibration level appears to drop off at a significantly lower rale than would he 
expected, somethin~ unusual may he occurring on lhc site. h>r example, vib1·atio11 may be - . 

transmitted hy underground structures, which can cause vibration to be transmitted over 
longer-than-normal distances. A vibration problem should be considered severe if: 

l. vibration feels as strong (or almost as strong) at the receptor as it does near the source 
(such as on a freeway shoulder), 

2. vibration at the receptor is readily noticeable am! appears to interfere with activities or 
vibration-sensitive operations, 

3. vibration at the receptor is readily noticeable and appears to have resulted in structural 
or cosmetic damage, 

4. vibration of any amplitnde is an issue in litigation, or 
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5. uncertainty still exists as to the source of vibration. 

II. Actions to Take 

A. If problem is nol severe: 

I. Identify the obvious causes for excessive vibrations. These causes could include 
pavement imperfections that result in vibration from truck pass-bys or unusual building 
resonances that amplify vibralion al the receiver. Fur issu~s within Caltrnns' contrnl, 
such as pavement conditions, contact the apprnpriate CaJtr,ms department and find out 
whether the pavemenl is scheduled for repair or resurfacing. 

2. Prepare a memo to explain your.findings. lf the1:e are obvious. solutions, such as 
pavement patching or resurfacing, explain these, along with actions that will or will not 

. be taken to adrlrcss the i8'ue. If there are no obvious solutions, explain thal, although 
vibraLion may be felt, il is not enough lo cause uarnagc. 

B. If prob\_em is considered severe, or if the resident keeps insisting on actual monitoring, 
conduct a vibration monitoring studv to farther investigate the issue. 
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Vibration Complaint Report 

Complaint received: Date: ------- Time: -------

Complainenl' s name: 

Address: ___ _ Phone: 

Speci llG complaint: __ ·--

-----·----·-

Date and specific time or occunence (as reported by Complainant): 

Date: Time: -------

Complaint received by: ___ --------------

Results of lnvcstigation: --· ____ _ 

lnvcstigaled hy: -------------- -----------~-

Disposition of Complaint: -------------------
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VIBRATION MONITORING 

DESCRIPTION 

1.1)1 GRNERAL 

A The Work of this Section includes furnishing, installing and maintaining vibration
moniloring instrnrnentation; collecting vibration data; and interpretine and reporting lhe 
rccults. The Contractor shall implement required remedial and precautionary measures 
hascd on the vibration-monitoring data. 

B. The purpose of the vibration-monitoring program is to protect the following properties 
from excess vibration during demolition m1d constn1dion nclivilics associated with the 
___________ Project: 

1 .. Building name and address 

2. Building riarne and address 

3. Building name and address 

4. Building name and address 

<" Caltrans is not responsible for the safoty ol'Lhe Work based on vibmtion-moniloring data, 
and compliance wilh this Section docs not relieve lhe Conlrador of foll rcsponsihility for 
damage caused by the Contractor's operations. 

1.02 RESPONSIBILITIES OF CONTRACTOR 

A. Furnish and install vibration-monitoring instrumentation. 

!3. Protect from damage and maintain instrnments installed by the Contractor and repair or 
replace damaged or inoperative instruments. 

C. Collect, interpret and report data from instrumentation specified herein. 

D. Implement response actions. 

1.03 QUALIFICATIONS OF VIBRATION MONITORING PERSONNEL 

A. The Contractor's vibration"monitoring personnel shall have the qualifications specified 
herein. These personnel may be on the staff of the Contractor or may be on the staff of a 
specialist subcontractor. However, they shall not be employed nor compensated by 
subcontractors, or by persons or entities hired by subcontractors, who will provide other 
services or material for the project. 
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B. The Contractor's vibration-monitoring personnel shall include a qualified Vibration 
Instrumentation Engineer who is a registered Professional Engineer in the State of 
California, who has a minimum of a Bachelor of Science degree in civil engineering, and 
who has at least 4 years of experience in the installation and use of vibration-monitoring 
instrumentation and in inte1preting instrumentation data. The Vibration Instrumentation 
Engineer shall: 

\. Be on site and supervise the initial installation of each vibration-monitoring 
instrument. 

2. Supervise interpretations of vibration-monitoring dma. 

C. The Contractor's vihration-rnoniloring personnel shall be subject to the review of the 
EngiJ.1ccr. 

1.04 QUALITY ASSURANCE 

A. /\record ofhhora\.ory calibration shnll he provided for Jll vibration-monitoring 
instruments to be used on site. Certification shall be provided to indicate that the 
instruments are calibrated and maintained in accordance with the eqllipment 
manufacturer's calihraliu11 reqr1irements and that calihrntiorn1 are traceahle to the U. S. 
National Institute of Standanls and Technology (NIST). 

1.05 SUBMlTTALS 

A. As soon as feasible after the Notice to Proceed, submit manllfactmer's product data 
describing all specified vibration-monitoring instruments to the Engineer for review, 
including requests for consideration of substitlltions, if any, together with product data 
and instruction manuals for requested substirutions. 

13. Within 3 weeks after the Notice to Proceed, submit lo th<0 Engineer for review the 
rcs1m1es of the Vibration Instrumentation Engineer and any vibration monitoring · 
technical suppmi pcrsollllel, sufficient to define details of relevant experience. 

C. Within 5 Workdays of receipt of each instrument at the site, submit to the Engineer a 
copy of the instruction manual and the Jnhoratory calibration and test equipment 
certification. 

D. Prior to the start of construction and prior to performing any vibration monitormg, the 
Contractor shall submit to the Engineer for review a written plan detailing the procedures 
for vibration monitoring. Such details shall inclllde: 

1. The name of the Firm providing 1he vibration monitoring services. 

2. Description of the instrumentation and equipment to be used. 
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3. Measurement locations and methods for mounting the vibration sensors. 

4. Procedures for data collection and analysis. 

5. Means and methods of providing warning when the Response Values, as specified in 
Article 3.07, are reached. 

6. Generalized plans of action to be implemented in the event any Response Value, as 
specified in Article 3 .07, is reached. The generalized plans of action shall be positive 
meas\1re.s by the Contractor to control vibrations (e.g. using alternative construction 
methods). 

E. Submit <lata and rcporls as specified in Article 3.04. 

MA TJ<;RlALS 

2.01 GENERAL 

A. Whenever ""Y product is specified by brand name an<l model number, such specifications 
shall he deemed to be used for the purpose of establishing a slandard of quality and 
facilitating the description of the product desired. The term "acceptable equivalent" shall 
be understood lo indicate a product lhat is the same or helter than the product named in 
the specifications in function, qlrnlity, performance, reliability, and general configuration. 
This procedme is not lo be construed as eliminating other manufacturers' suitable 
products of equal quality. The Contractor may, in such cases, submit complete 
comparative data to the Engineer for consideration of another product. Substitute 
products shall not be used in the Work unless accepted by the Engineer in writing. TI1e 
Engineer will be the sole judge of the suitability and equivalency of the proposed 
substitution. 

B. Any request from the Contractor for consideration of a substitution shall clearly slate lhc 
nalurc of the deviation from the product specified. 

C. The Contractor shall fornish all installation tools, materials, and miscellaneous 
instrumentation components for vibration monitoring. 

2.02 SEISMOGRAPHS 

A. Provide portable seismographs for monitoring tbe velocities of ground vibrations 
resulting from construction activities. Provide model DS-4 77 Blastmate II as 
manufactmed by Instantel Inc., Kanata (Ottawa), Ontario, Canada, model VMS-500 as 
manufactured by Thomas lnstruments, Inc., Spofford, NH, or model NC53 l O/D, as 
manufactured by Nomis Inc., Birmingham, AL, or acceptable equivalent. The 
seismograph shall have the following minimum features: 
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1. Seismic range: 0.01 to 4 iuches per second with an accnracy of ±5 percent of the 
measured peak particle velocity or better at frequencies between 10 Hertz and 100 
Hertz, and with a resolution of 0.01 inches per second or less. 

2. Frequency response (±3 dB points): 2 to 200 Hertz. 

3. Three channels for simultaneous time-domain monitoring of vibration velocities in 
digital format on three perpendicular axes. 

4. Iwo power somces: internal rechargeable battery and r.harger an<l 115 volts AC. 
Ballety must be capable of supplying power to monitor vibrations continuously for up 
lo 24 hours. 

5. Capable ol'intemal, dynamic calibration. 

6. Direct writing to printer and capability to transfor data from memory to 3-112 inch 
magnetic disk. Instruments must be capable or producing strip chart recordings of 
readings on site within one hour of' obtaining the readings. Provide computer 
software to perform analysis and produce reports of continuous monitoring. 

7. Continuous monitoring mode must be capable ofreconling single-component peak 
particle velocities, and frequency of peaks with an interval of one minute or less. 

CONSTRUCTION METHODS 

3.01 INST ALLATlON OF SEISMOGRAPHS 

A The Contractor shall install seismographs at four points near the co111ers of the buildings 
that arc closest to the project site; tl1ese points are denoted as locations 1 through 4 in 
Figure l. 

B. The seismograph vibration sensors shall be located at points on the ground between 3 and 
6 feet from the building facades. 

C. The seismograph vibration sensors shall he firmly mounted on the surface slab of 
concrete or asphalt, or firmly set in undisturbed soil 

3.02 FIELD CALIBRATION AND MAINTENANCE 

A. The Contractor's instrnmentation persoooel shall conduct regular maintenance of 
seismograph installations. · 
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B. All seismographs shall have been calibrated by the manufacturer or certified calibration 
laboratory within one year of their use on site. A current certificate of calibration shall be 
submitted to the Engineer with the Contractor's data. 

3.03 DATA COLLECTION 

A. The Contractor shall collect seismograph data p1ior to any vibration-producing demolition 
or construction activities to document background vibrations at each monitoring location. 
This monitoring shall consist of a continuous recording of the maximum single
component peak patiicle velocities for one-minute intervals, which shall be printed on a 
strip chart. The background monitoring shall be perfonned for a 
minimum of two non-consecutive workdays, spanning the hours during which demolition 
and construction activities will take place. 

B. The Contractor shall monitor vihration during demolition m1d other significatlt vibration
producing constmction activities as detennined by the Engineer. This monitoring shall 
consisL of a continuous recording of the 111aximum single-component peak particle 
velocities for one-minute intervals, which shall be printed on a strip chaii. During the 
monitoring, the Contractor shall document all events thnt are responsible for the 
measured vibration levds, aud submit the docmncntation to the Engineer wilh the data ~s 
specified in A1iiclc 3 .Cl4. ;\ record fonn for documenting these events is included herein 
as Figure 2. 

C. All vibration monitoring dala shall be recorded contemporaneously and plotted 
continuously on a graph by the data acquisition equipment. Each graph shall show tirne
domain wave traces (parLide velocity versus time) for each tratlsduccr with the same 
vertical atld horizontal axes scale. 

D. The Contractor shall notify the Engineer at least 24 hours prior to starting a new 
vibration-producing construction task, and shall have the seismographs in place am! 
fonctioning properly prior to any such activity within 200 feet of the monitoring 
locations. No significant vibration-producing activity shall occur within this zone unless 
the monitoring equipment is functioning properly. 

E. The equipment shall be set np in a manner such that ai1 immediate warning is given when 
the peak particle velocity in m1y direction exceeds the Response Values specified in 
Article 3.07. The warning emitted by the vibration-monit01ing equipment shall be 
instantaneonsly transmitted to the responsible person designated by the Contractor by 
means of warning lights, audible sounds or electronic transmission. 

3.04 DATA REDUCTION, PROCESSING, PLOTTING AND REPORTING 

A. Within 10 working days after the completion of the background vibration monitoring, the 
Contractor shall submit to the Engineer a hard copy report documenting the results at 
each of the monitoring locations. 
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B. During bridge demolition and construction, the Contractor shall provide weekly, hard 
copy reports summarizing any vibration monitoring data collected at the specified 
vibration-monitoring locations. The reports for each week shall be submitted on or 
before the end of the following week. 

C. 1\11 reports shall be signed by the approved Vibration Instrumentation Engineer, and shall 
include the following: 

Proje"t identification, including District, County, R.oute, Post Mile, Project Name and 
Bridge nll111ber as shown on the project plans. 

2. Localiou ur the monitoring equipment, including address of adjacent building. 

3. Locati.on of vihration sources (e.g. traffic, demolition equipment, etc.) 

4. Summary tables indicating the date, time anJ magnilude anJ frequency of maximum 
single-component peak particle vclocily measured during each one-hour interval of 
the monitoring period. 

5. PidJ data forms (construction vibration monitoring only). 

6. Appendix graphs of the strip charts printed during the monitoring periods. 

D. In addition lo llic· hard copy data specified herein, the Contractor shall provide data on 
3.5-inch diskettes with each report. Electronic Jala files for all instrwuent data shall be 
provided in JBASE IV (.DRF) formal. 

3.05 DAMAGE TO INSTRUMENTATION 

A. The Contractor shall protect all instruments and appurtenant fixtures, leads, connections, 
and other components of vibration-monitoring systems from damage due to construction 
operations, weather, traffic, and vandalism. 

B. If an instrument is damaged or inoperative, the Contractor's instrumentation persmmel 
shall repair or replace the damaged or inoperative instrUlllent within 72 hours at no 
additional cost to Caltrans. The Contractor shall notify the Engineer at least 24 hours 
prior to repairing or replacing a damaged or inoperative instrument. The Engineer will be 
the sole judge of whether repair or replacement is required. 

3.06 DISCLOSURE OF DAT A 

A. The Contractor shall not disclose any instrumentation data to third parties and shall not 
publish data without prior written consent of Cal trans. 
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3.07 DATA INTERPRETATION AND IMPLEMENTING PLANS OF ACTION 

A. The Contractor shall interpret the data collected, including making correlations between 
seismograph data and specific constmction activities. The data shall be evaluated to 
dete1mine whether the measured vibrations can be reasonably attributed to construction 
activities. 

B. The Response Values for vibration inch1cle a Threshold Value of 0.2 inches per second 
and a Limiting Value of 0.3 inches per second. The actions associated with these 
Response Values are defined below. Plans for such actions are refened to herein as plans 
of action, and actual actions to be implemented are referred to herein as response actions. 
Response Values are subject to adjustment by the Engineer as indicated by prevailing 
conditions or circumstances. 

C. If a Threshold Value is reached, the Contractor shall: 

1. Immediately notify the Engineer. 

?.. Meet with the Engineer to discuss the need for response action(s). 

3. If directed by the Engineer during the above meeting that a response action is nee<led, 
submit within 24 hours a detailed specific plan or action based as appropriate on U1e 
generalized plan of action submittc<l previously as part uf the vibration-monitoring 
plan specific<l iu Article l.05. I 

4. If directed by the Engim:er, implement response action(s) within 24 hours of 
submitting a detailed specific plan of action, so that the Limiting Value is not 
exceeded. 

D. !fa Limiting Value is reached, the Contractor shall: 

1. Immediately notify the Engineer and suspend activities in the affected area, with the 
exception of those actions necessary to avoid exceeding the Limiting Value. 

2. Meet with the Engineer to discuss the need for response action(s). 

3. Tf directed by the Engineer during the above meeting that a response action is needed, 
submit within 24 hours a detailed specific plan of action based as appropriate on the 
generalized plan of action submitted previously as part of the \~bration-monitoring 
plan specified in Article 1.05. 

4. If directed by the Engineer, implement response action(s) within 24 hours of 
submitting a detailed specific plan of action, so that the Limiting Value is not 
exceeded. 
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3.08 DISPOSITION OF INSTRUMENTS 

A. The Contractor shall remove salvageable instruments only when directed by the 
Engineer. 

B. All s;ilvaee<l instruments shall become the prope1ty of the Contractor. 

COMPENSATION 

4.01 BASTS OF PAYMENT 

A. The contract lump sum price paid for vibration monitoring shall include full 
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for 
perforrning all work in valving vibration monitoring, as spccilied in th<: Standard 
Specifications and these special provisions, and as directed by the Engineer. 

B. Any i1dditional areas where vihration monitoring is required will be paid for as extra 
work as provided in the Standard Specifications. 
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FIGURE 1. VIBRATION MONITORING LOCATIONS 
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Sbeat.iof 

CONSTRUCTION VIBRATION MONITORING FIELD DATA FORM 

Contract Number: 

Contract Name: 

Contractor: 

Ob~erver: 

§eismograµh Information 

Manufacturer and Model: 

Serial Number: 

Current Calibration Date: 

Monitoring Location 

Building: 

Address: 

Sensor Location (describe location and attach sketch) 

Data Collection: 1-minute ppv Strip Chart (attach data) 

Monitoring Period (date and time) Start: End: 

Observed Events 

Date Time Source of Vibration (e.g. demolition, pile Distance Peak Frequency 
driving, compaction, excavation, tracked From Particle (Hz) 
vehicles, etc.) Sensor Velocity 

(ft) (in./sec) 

Attach add1t1onal sheets as necessary 

FIGURE 2. CONSTRUCTION VIBRATION MONITORING DATA FORM 
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Sample Blasting Specifications 

It is impossible to foresee all of the variables that may be encountered on various project sites. A 
site-specific Blasting Specification should be developed for each project that talces into 
consideration the peculiarities of that project location. In particular, lhe areas of blast vibration 
limits, pre-blast surveys, the number of recording instmmcnts and their locations, the times and 
days of scheduled blasting, and cautious blasting techniques (if any) should be addressed. 

Considering the foregoing, the following represents a generic blasting specification that provides 
a starting point for writing a blasting specification for construction blasting. 

1. GENERAL 

All blasting operations on this project, including the storage, on-site transportation, 
loading and firing of explosives, shall be in strict compliance with this section. 

2. PERMITS AND LlCENSES 

A. All blasting operations shall be conducted under the direct supervision of a blaster 
holding a current license issued by the California Division of Occupational Safety and 
Health (CALOSHA). The class oflicense held by the blaster shall include the type of 
blasting that is to be accomplished. Prior to commencing blasting operations, a copy of 
the Blaster's License shall be provided to the Engineer. 

B. The Contractor shall be responsible for obtaining any explosives or blasting permits 
that may be required by state or local laws. 

3. STORAGE OF EXPLOSIVES 

Storage of explosives, if anticipated, shall comply with the applicable provisions of 
CALOSHA's Construction Safety Orders and with Title 27 CFR 181, Part 55, Subpart K, 
Commerce in Explosives. Adequate magazine records shall be maintained for stored 
explosives. 

4. TRANSPORTATION OF EXPLOSIVES 

A. Transportation of explosives to the project site shall be in accordance with current 
Federal Department of Transportation and California Highway Patrol regulations. 

B.. Transportation of explosives on the project site shall comply with provisions of the 
CALOSHA Construction Safety Orders. 
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5. BLASTING OPERATIONS 

A. All blasting operations shall be conducted in compliance with the CALOSHA 
Construction Safety Orders and the provisions of this Section. 

B. The time and dale ofblasling shall be coordinated in advance with the Engineer in 
order to minimize the impact on traffic and nearby residents. 

C. Due to the potential presence of RF emitting devices in the vicinity, only initiation 
systems that are not affected by stray current or RF energy shall be utilized. Initiation 
systems consisting solely of cap and fuse shall not be used. Procedures in the use of the 
initiation system selected shall conform to the system manufacturer's recommendations. 
Regardless of other exclusions in this sec lion, if deemed safe by the Contractor, an 
electric detonator may be utilized to start the initiation system. The electric cap or other 
starter shall not be brought onto the blast site nor shall it be connected to the initiation 
system until the area has been cleared and the blast is ready lo be detonated. 

D. Before commencing lna<lin13 operations, warning signs shall he posted at points of 
access lo lhe blasting site. Only the blaster, his loading crew mid necessary supervisory 
personnel shall be allowed witltin 50 feet of the blast site dming loading. 

F.: Only a reasonable quantity of explosives for each blast shall be brought to the blast 
loading site. When loading is complete, all excess explosive materials shall be removed 
from the site and returned to the storage magazine or the supplier's storage facility. In no 
instance shall explosives, blasting agents, deloualors or loaded holes be left unguarded or 
unallcndcd. 

F A lightning detector of a type approved by CALOSIIA shall be utilized to detect lhe 
presence of lightning immediately prior to and during blast loading operations. Prior tn 
commencing loading operations, if an electrical storm is detected whose approach is 
estimated to interfere with loading operations, loading shall not commence and the blast 
shall be rescheduled. If an approaching electrical stom1 is detected during loading that 
will present a hazard to loading operations, loading shall be discontinued and all 
personnel moved to a safe area. All approaches to the blast site shall be guarded and no 
one shall be allowed to return to the blast site untilthe storm has passed safely out of 
range. 

G. All refuse from explosives loading such as empty boxes, bags, plastic, paper and 
fiber packing shall be removed from the project site and destroyed in accordance with the 
provisions of the Construction Safety Orders. 

H. Prior to firing a blast, all personnel shall be cleared to a safe distance and all 
approaches to the blast site shall be guarded. Trafl:ic shall be stopped at a safe distance 
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and held until the all-clear signal. The blaster firing the blast shall be in a position where 
he can see the blast site arnl approaches and shall not detonate the blast until he is certain 
that no one remains in a hazardous location. 

L Blasting signals shall be conspicuously posted at the site. The signaling device shall 
be sufficiently loud so that the signals can be heard throughout the area to be cleared. 
The following bl as Ling signals shall be used: 

WARNTNO SIGNAL 
5 minutes prior to the blast.. .a 1-minule series of long signals 

BLASTING SIGNAL 
I minute prior to the blast ..... a series of short signals 

ALL-CLEAR SIGNAL 
Following inspection of the blast.. .. a prolonged signal 

J. Misfires. 

I. After the blast has been fired, an inspection shall be made by the blaster to 
determine that all charges have detonated. Only after the blaster is satisfied Lhal 
the urea is safo shall the ALL-CLEAR signal he given. 

2. It: after a blast has heen fired, the hlaster suspects lhal a rnisfm: has occurred, 
the Engineer shall be notified. The ALL CJ ,EAR signal shal.1 NOT be given, 
tral'lic shall not be released and the blast silc shall continue lo remain guarded. 
The blaster shall be in charge of' investigating the mis lire. !le shall do so in 
accordance with the Construction Safety Orders. 

3. Tf no misfire is found to exist after adequate inspection by the blaster, he shall 
so notify the Engineer and the ALL CLEAR signal can be sounded. 

4. Tf a misfire is found lo exist, the blaster shall immediately notify the Engineer 
and he shall then proceed lo clear the misfire. While this is being accomplished, 
the blast site shall remain guarded. 

5. Following the successful clearing of the misfire and a subsequent inspection of 
the blast site by the blaster, he shall give the order to sound the ALL CLEAR 
signal. 
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6. BLAST DOCUMENTATION (BLAST REPORT) 

A. /\t least 24 hours prior to the loading of a blast, the Contraclor shall submit to the 
Engineer a copy of the proposed blasting scheme for that pa1ticular blast. As a minimum, 
the Blast Report shall include: 

1. A plan view of the blast showing the nnrnber and location of all holes. 

2. The hole diarneter(s) and depth(s). 

3. The burden and spacing dimensions. 

4. The typc(s) of explosive to be used and the anticipated total quantity of l;ach. 

5. The quantity of explosive to be loaded in each hole and in each deck if decking 
of charges is anticipated. 

6. The type and depth(s) of stemming material to be used. 

7. The type, layout and timing of the initiation system to be used. 

8. The method of starting the initiation system. 

9. The maximum quantity of explosive that will be detonated within any 8 
millisecond time period during the blast. 

l 0. The name of the licensed blaster and his license mm1ber. 

B. It is anticipated that minor changes could be necessary during loading of the blast due 
to lost holes, etc. Immediately following the blast, the blaster shall annotate a copy of the 
Blast Report with such changes, if any, and shall sign the Report and deliver it to the 
Engineer. 

7. PROTECTION OF NEIGHBORING FACILITIES 

A. The Contractor shall conduct his blasting operations in a manner that will preclude 
his causing damage to neighboring facilities. Compliance with the provisions of these 
specifications or acceptance by the Engineer of any blasting procedures or techniques 
shall not absolve the Contractor from full responsibility for any damage that may result 
from his blasting operations. 

B. Blasts shall be designed so that vibration and air overpressure levels and flyrock do 
not exceed the limits stated in this Section. 
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C. All blasts shall be monitored by the Contractor with (qty) blast vibration 
seismograph(s). Each seismograph shall record blast-generated vibration in three 
mutually perpendicular axes and have a frequency response range of from 2 to 250 Hertz. 

D. The seismograph(s) shall have received a factory calibration within the 12 month 
period preceding the blast recorded. Each seismOE,'Taph shall produce a real-time 
graphical depiction of the pruiicle velocities recorded for each individual axis for the 
duration of the event. The seismograph(s) shall also produce a numeric record of the 
peak pruticle velocities and principle frequencies of tbe vibration recorded for each axis 
dming the event. 

E. For each blast, the seismograph(s) shall be located in accordance with instructions 
from the Engineer. As a minimum, one seismograph shall be located at tbe nearest 
critical structure. 

F. The peak particle vclooities recorded on ench of the three axes shall not exceed the 
frequency-dependent limits contained in Bureau of Mines RI 8507 Alternative Blasting 
Levd Criteria (rig me, .) at any of the rnonilming locations. 

G. Air overpt'essmes from each blast shall be recorded at the monitoring localiuns using 
the airblast channel of the blasting seismographs or with other suitable means. Readings 
shall be in decibels or in pounds per square inch (psi) and shall be recorded as a linem, 
unweighted value. 

H. Air overpressnres from blasting shall not exceed 133 dB (0.013 psi) at any of the 
monitoring locations. 

L Flyrock will not be tolerated and shall he controlled through proper blast design. ][ 
tlyrock occurs, the cause shall be investigated by the blaster. Blasting shall not continue 
until satisfactory corrective measures have been taken lo preclude 11uther flyrnck 
incidents. 
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ZACKS, FREEDMAN & PATTER;St()_N; .. ~u 
. 80i-\P.O OF S'Ll?2:~'/!SOPS 

A PROFESSIONAL CORPORATION SA_ H Ff-~/. i~C,~~;C 0 

WllJUL 17 PM 3: Di 

July 17, 2017 

VIA HAND DELIVERY AND EMAIL 

President London Breed 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
San Francisco, CA 94102 

17/ 

Re: Appeal of CEQA Mitigated Negative Declaration 
Planning Case No. 2013:1383ENV 

.· .. .., 

235 Montgomery Stre.et; Suite 400 
·san Francisco, California 94104 
Telephone (415) 956-8100 
Facsimile (415) 288-9755 
www.zfplaw.com 

Bui!Uing Pcrn1it Applitation No8. 2013.12.16.4318 fmd 2013.12.16.4322 
35 l!,!_iµ1d 3526 Folsom Slrect(''Project Site") 

.· Dear President Breed and Hononi.ble Members of tbe Bowd of Supervisors: 

This letter is written on behalf of neighbors of the proposed project at 3516 and. 3526 Folsom 
Street (BPA Nos. 2013.12.16.4318 & 2013.12.16.4322, the "Project"). The appellants- Bernal 
Heights South Slope Organizalion, Bemul Sufe & Livable, Neighbors Against the Upper Folsom 
Street Extension, Gail Newman, and Ann Lockett oppose 1hc above-captioned Project, inter alia, 

. on 1he grounds that the Project's Mitigated Negative Declaration ("MND," Exhibit A) violates 
the Califomia Environmental Qualify Act ("CEQA"). 

Appellants appealed two previous Categorical Exemption detenninations for this Project, once in 
June of 2016, the second in Novemher of 2016, and the Planning Department took the 
unprecedented_step of twice rescinding the Categorical Exemptions prior to the Board's hearings 
on the appeals.' While we appreciate the Planning Department. acknowledging 1he inadequacy of 
the previous CEQA determinations, this new Mitigated Negative Declaration is still inadequate 
and legally erroneous for the same reasons. This is a highly unusual situation, with a 
development proposed for a uniquely dangerous localion above a major 26" diameter natural gas 
transmission pipeline, which is not covered by asphalt, on an extremely steep' slope. 

Pursuant to San Francisco Administrative Code Section 31. 16, Appellants hereby appeal the 
MND approved by the Planning Commission on June 15, 2017 at a hearing of the Preliminary 
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MND issued on April 26, 20171
, amended on June 8, 2017 ru1d appealed to the Planning 

Commission by the Appellro1ts on May 16, 2017 during the public comment period for filing 
comments on the Preliminary MND. The appeal is supported by the SF Sierra Club, the Bernal 
Heights Democratic Club, the Dernal Heights Neighborhood Center, Rema! Heights · 
udghborhood associations, and hundreds of San Francisco residents. 

The following documents are attached: 

1. A copy of the Final MND and Initial Study dated 6/8/17 
2. A copy of the Planning Commission's approval of the MND dated 6/15/17 
3. The Application to Request aDoard of Supervisors Appeal Fee Waiver 
4. A oheok. in the amount of $578 payable to the San Frn:ncisco Plruming Department 
5. Additional supporting documentation 

A copy of this letter of appeal will be concurrently submitted to the Envirnnmentul Review 
Officer. 

PROJECT D;\f,,'lCRIPTION 

On its face, the Project looks innocuous enough: the construction of two single-family homes 
and an extension of Folsom Street and utilities to service them. liowcver, thll street cxlcnsion 
w011ld be built on 1m extraordinarily steep slope (even by Han flrnii.cfoco standards). Moreover, a 
lmiquely dangerous PG&E gas transmission pipeline mns directly underneath. 

The Prqject site is the only High Conset1nence Area2 in San Francisco where a 26-inch PG&E 
Gas Transmission Pipeline is unprotected by asphalt for 125 feet - buried in "variable 
topography" terrain. It runs up a sharply pitched hillside in a residential area before it re-entern 
pav~d street-cover on Bernal Heights Boulevard. 3 

UC Berkeley Professor Emeritus Robeit Bea- a pipeline safety expert with UC Berkeley's 
Center for Catastrophic Management, who testified in PG&E' s San Bruno trial - states the 
concern surrounding this particular Bernal Heights location of an aging transmission pipeline "is 

1 Enoneously dated April 19, 2017. 
2 According to the U.S. Department of Transportation Pipeline an<l Hazai·dous Materials Safety 
Administration, "Pipeline safety regulations use the concept of "High Consequence Areas" 
(HCAs), lo identify spec(fic locales and areas where a release could have the most significant 
adverse consequences. Once identified, operators are required to devote additional focus, 
efforts, and analysis in HCl!s to ensure the integrity of pipelines. " 

3 Pavement protects gas transmission pipelines from accidental rupture Md is especially 
important in urban areas where a<;ci<lenlal rupiut<> woul<l be catastrophic. The gas transmlssion 
line is unprotected by asphalt at the Project Site. 

2 



identical to fue list of concerns fuat summarized causation of the San Bruno Line 132 gas 
pipeline disaster." To wit, in 1989 the San Francisco Department of Public Works replied to an 
inquiry about fuis open space area, stating, "It was too dangerous to ever develop." 

Additionally, the Project site's proposed street is localed al a blind intersection that servos as the 
only viable access point for emergency vehicles to reach 28 homes in the ndghborhood. Tile 
proposed dead-end street is too steep for emergency vehicles to climh, it is loo narrow for them 
to tum mound, and its intersection wiJI cause trucks to 'bottom rn1t' and bccmm: :!l\lck - blocking 
access lo the ueighborhood 

The Planning Department's latest effort to avoid fill Environmental ImpaGt Rf;l]Jort (EIR) - · 
especially in light of the Millennium Tower and San Bruno PG&E pipeline disaster - is deeply 
tt·ouhling. 

DEFICIENT MITIGATION PLAN 

The MND violates CRQA, inter a/la, by tailing lo reduce the risk of a catastrophic PG&E gas 
trnnsmission pipeline accident to a level that is "clearly insignificant" and thus continues to have 
a "significant effect," 

Under CEQA Guidelines Section 15070, a mitigated negative declaration is only apµropriate 
where "There is!!!! substantial evidence, in light of the whole record before the agency, that the 
project as revised may have a significant effect on the environment." (Emphasis added.) 

[Ajdoption of a mitigated negative declaration is proper only 
where the conditions imposed on the project reduce its 
adverse environmental impacts to a level of insignificance, (§ 
21064.5; Guidelines, § 15064, subd, (1)(2).) By statutory 
ddtnition, a mitie;ate<l nee;f1liv" declani.tion is one in which (1) the 
proposed conditions "avoid the effects or mitie;ate the effect' to a 
point where clearly no significant effect on the environment 
would occur, and (2) there is no snbstantial evidence in light of 
the whole record before the public agency that the project, as 
revised, may have a significant effect on the environment." (§ 
21064.5, emphasis added.) 

Architectural Heritage Ass'n v. County of Monterey (2004) 122 Cal.App.4th 1095, 1118--19) 

In this case, substantial evidence exi.sts to the contrary, 
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1. A qualified pipeHne safety expert has stated on the record that an unacceptably high risk 
of catastrophic impacts still exists. 

Pipeline Safety Experl and Geotechnical Engineer Rune Storesund writes, "the adequacy and 
feasibility of the proposed mitigation actions are very much in question." Particularly, he says, 
"there are a number of site-specific factors that make this site unique that do not appear to have 
been accounted for in the analyses." (Letter from Rune Sloresund, attached hereto.) 

"The analyses fall short of u rigorooo evaluation of pipeline integrity and assurance of public 
safety," Storesund writes, "given the potential harm as a result ofrupture and ignition of natural 
gas from this trunsmission'pipeline." 

He points out the analyses are "unclear," rely on "inference," arc not "dala-driven," aml lhat "the 
analyses associated with this negative declaration are indirect." He states tha1 although an 
assessment of vibration has been completed by acoustical engineering experts, "no direct 
assessment of pipeline integrity impacts has been evaluated" or p1'oposcd. Storesund continues: 

While a discussion was presented hy Tllingworth & Rodkin, fuc. 
about anticipated Peak Particle Velocities (PPVs), ther(l WRS no 
explicit analysis of actual irnpacl lo the pipelit1e integrity. 
Il!it1gworth & Rodkin, Inc. infer in their analyses that lypical PPV 
thresholds apply to Line I 09. However, there are a number of site, 
specific factors that make Uris site turique that do not appear lo 
hnve been accounled for in the analyses. For example, the pipeline 
is sitL1ated on an incline with a 90-degree bend at the top of U1c hill. 
Most conventional pipelines are horizontal in utility trenches on 
much flatter ground. Ground vibrations will have a different 
extensional effect on an inclined pipe than a horizontal pipe. TI1e 
only reliable method 1o ascertain the impact of these 
simplifications and generalizations is to calculate pipeline integrity 
model bias (comparison of predicted value vs actual value). No 
model bias value for Uris site was presented. 

A mitigation plan based on assumptions runs counter to the recommendations of the American 
Society of Mechanical Engineers (ASME). According to Storesund, the AMSE presents standard 
gnidance on evaluation of pipeline integrity that includes critical factors affecting pipeline 
integrity, such as joint factor, bending method, joining method, encroachment, soil cover, depth, 
efo. 

The MND states that "enforcement of the mitigation measure is the responsibility of the Planning 
Department and the Department of Building Inspection." However, these departments arc not in 
a position to adequately analyze tl1e additional fatigue to be exerted on the pipeline, and a 
speculative after-the-fact plan which might be developed by PG&E is clearly inadequate. 
Storesund points out that no "risk validation and process" is identified nor even "referenced" as 
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recommended hy ASME 1331.5, 

Storesund's.concerns are even more troubling in light ofPG&E's well-publicized history of 
safety non-compliance and lost record-keeping- especially in terms of weld and installation 
methods and pipeline location and depth. These safety concerns are validated in a criminal 
conviction. 

It is not inconsequential that SF City Attorney Dennis Herrera has publicly come out critical of 
PG&E's safety record: "PG&E has demonstrated time and again that outside oversight is needed 
to protect the public from a company that is driven by profits, not safety," Herrera said in a May 
3, 2017 San Francisco Chronicle article. 

Stofesund is clear about the mitigation plan's failure to safeguard llie public: "BuHc<l on the focb 
nnd new analyses associated with the proposed development, it is my expert opinion th.at u 
reasonable possibility of a siwtificru1t effect still exists .... " 

As an experienced and practicing pipeline sufoty expert, Storesuud states lhat site specific 
assessme11ls may "reveal a lower aclm1! pipeline integrity vs an assumed pipeline integrity." 
Because of the "uncertainties" surrounding pipeline integrity, ~torcsuncl concludes, "strong 
considcralion should be given to replaci11g the segment of pipeline to ens1ire maximum integrity 
and minimal exposure ofrcsidents lo potential undue hrjury or death as a result of the anticipated 
heavy excavation and gl'ound disturbll!lce activities." · 

There is no doubt this MND fails to meet CEQA rnquirements to avoid an BIR. It fails to 
mitigate the effects "down lo u point where the affects are clearly insignificant" and ilrnrc 
remains "substantial evidence bdore the agency that the project as revi~ed may lmve a 
1dgnifica11l effecl." Indeed, the <lcficiencies in this MND undernctll'e the nec.d for an EIR in order 
to arrive at a "full understanding of the environmental consequences" and "assure the public that 
those consequences arc taken into acc01mt." 

2, Although the following mitigation measure.has been identified for inclusion in the MND 
vibration manag~ment plan, it has not been incorporated into the project plan. 

"Section I, Mitigation Measures, Structures: Permanent structures must be located a minimum 
distance of 10 feet from the edge of Pipeline 109. A total width of 45 feet shall be maintained for 
pipeline maintenoncc, No storage of constrnction or demolition materials is pennitted within the 
45 foot zone." 

11i.e Project violates these requirements on both cmmts. First, PG&E considers stairs to be 
permanent structures. The proposed stairway to access Demal Heights Boulevard from the end of 
the Folson1 Stre~t extension will be installed less than 10 foet 'fl·om the edge of Pipeline 109 ;md 
remains in the plan. Second, the public right-of·way is only 39,5 feet wide-less than the 
required 45 feel for pipeline maintenance. · . 
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3. The mitigation measures are.inadequate and do not provide sufficient accountabilily and 
independent oversight of the vibration management and monitoring plan. 

In light of PG&E's criminal safety record and the extreme consequence of the worst-ca~e 
scenario of construction over a major pipeline, it is imperative that construction be safe and that 
rigorous and transparent oversight be required. The public needs immediate and readily available 
access to all plans and communications around proj.ect safety. The vibration safety standards 
relied upon for this Project appear to be pulled from thin air, with insufficient data or analysis to 
justify these standards. (See March 17, 2017 letter from PG&E Gas Transmission Pipeline 
Servi.ces - Integrity Management to Joy Navarrete, p. 2: "Specific to this project, please ensure 
max PPV vibration levels are less than 2in/sec.") There is no data, analysis, or justification for 
using a PPV vibration standard of 2in/sec. 

' 
4. The mitigation measures do not include a safety plan, ensuring adequate emergency 

response and evacuation as recommended by the US DOT Pipeline and Hazardous 
Materials Safety Administration. 

In assessing and ranking its risks, PG&E acknowledges that the risk of cata,qtrophic pipeline 
failure may result in "significant environmental damage." [See page 20 of PG&E 2016 Gas 
Safety Plan.] Tn other words, the risk: is not zero; there is a possibility of ,qignificant 
enviromncntal damage. The possibility of such a risk is more compelling given PG&E' s recent 
track: record. See Exhibit G of our letter dated and submitted on Jan11ary 24, 201'/ for the Board 
of Supervisors 1/24/17 hearing, File#161278, see Post-Packet Materials 012417 (available at 
htlps ://sf gov .legistar,comNiew. ashx?M=F &ID~4 93 9~ 82&GUID= DE320C6C-1C98-457B-
8BCF-89FC65 .1) lJA523 ). 

The Mitigated Negative Declaration (MND) fuils to consider signmc~nt, unmitigated 
environmental impacts regulated by CEQA. We urge that a more rigorous evaluation of the 
entire project be conducted through a full Environmental Impact Report. 

ENVIRONMENTAL IMP ACTS 

CUMULATIVE IMP ACTS 

There is substantial evidence supporting a fair argument that the project may have a significant, 
adverse, unmitigated effect on the environment. The Initial Study and the MND are deficient, 
failing to adequately address several issues, which include but are not limited to the following: 

1. Although the Project Description acknowledges the Folsom Street extension ofthe 
"paper street," it does uot assess its environmental impact. The same is true of the 
cumulative impac\8 of the four additional houses for which utilities will be installed 
under this Project. 
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According to the Planning Department Environmental Review Process Summary, dated 
Marchi 7, 2011: 

"Projects Sllbject to CE(.)A are those actions thal have the potential for resulting in a physical 
r.hange of some magnitude on the environment and th£lt require a discretionary decision hy the 
City, such as public work~ construction and related activities, developments requiring pertn!ts 
(which in San f1rnncisco are discretionary and thus not \:xempt from CEQA), use peimits, 
activities si1pported by assistance from public agencies, .... No action lo issue permits, allocate 
funds, or otl1erwise implement a discretionary project may be take111mtil cnvil'onmcutal review i8 
complete." 

Violating 8W" Fnvironmental Review Guidelines, the MND errn in not individua11y listing "past, 
present, and probable futiu-c projects that might result in related impacts" (Envirolllllcntal 
Review Guidelines, San Francisco Planning Departme,nt, p. 3-lJ, available at 
http:/ I si\:n ea. sfplanning.org/TIP%20 Ilnvirornnental %20Review"/o20Guidelines%2010-5 -12. pdf), 
despite acknowledging that "iniprovcments proposed by the development would facilitate futmc 
development" of four lots - and "would require further environmental review." The new road is 
not listed as a separate cumulative impact, although it is a part of the project and poses a 
significant impact on the stability on the pipeline. Likewise for the various impacts related to 
development of the four additional vacant lots. 

"For a phased development i1roject, even if details about [ulurl;l phuses are nut known, futme 
phases must be included in the project description if they arc a reasonably foreseeable 
consequence of the initial phase and will significantly change the initial project or its impacts." 
Laurd Heights Improvement Association v Regents ~(University of California (19gg) 47 Cal. 3,1 
376. 

The MND ens in proposing a mitigation that does not take into account the cumulative impacts 
of a proposed street imd four "probable future" homes for which utilities will now be installed, 
thus violating CEQA's cumulative impact requirement. Appellants have filed a declaration that 
confim1s future development of at least two of the additional lots. 

2. If the Folsom :ltreet extension and the six remaining vacant lots along the "paper street" 
were subdivided today, they would automatically be subject lo an environmental impact 
analysis. · 

The six remaining vacant lots along the Folsom "paper streef' were created in 1861, predating 
the first Map Act in 1893, the creation of Chapman Street intersecting the Folsom "paper street" 
in 1957, the installation of the PG&E gas transmission pipeline in 1932, CEQA in 1970 and the 
California Subdivision Map Act in 2008. 
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3. The MND errs in describing the "relevant area atfoctcd" by using a misleading 
"reasonable ex}llanation" of 1he geographic area. 

TI1c MND limits the project areu to a thumbnail description tbal involves lwo hoLLses and a 
"paper street" with four addit.iotinl utility exten,'ions, thus violatinfl: CEQA by not describing the 
"whole" of a prnjecl. Th01e is Jiu 1nmllu11 of the unustml geoerapltic and gcntcG\micul cond.ilions 
of thls hi11sidc nrca lhnt were made uriiq11cly dnngermw ln 1932 when l'G&E lni<l ;1 2G~inch Gas 
Tnmsmission Pipeline in this uteep, once rural Bernal l1ill~idu, rullucring lh1: hmu dt)ngDro11:;, 

It con8istently downplays the introduction of a new road into a radically steep hillside - Ullder 
which lhe pipeline is buried- with euphemisms such as "street improvements" or "vehicular 
access." It will be a new 150-fool rnad coaslilulingan enlirnly new block in Demal lleighls un 
Folsom Street, a major cross-town thoroughfare. 

INCOMPLETE GEOTECHNICAL REPORT 

The geoteclmical report dated August 3, 2013 focuses solely on the footprint sites of1he two 
proposed houses, with no acknowledgement of the "revised" l'roject scope. Thus, it is 
incomplete arnl l4ils \o addrnss the en lire scope uf the Project. 

Th" hujc<ll Sitt is LtiitlSLial rlll.d of special concem because I.he a.gi11g 26-inch PG&E gas 
transmiBKion pipeline is in a rure location where it is unprotected by asphalt on steep terrain. The 
pipeline's presence on this unimproved steep terrain presents unus®l grading and excavation 
challenp;cs not addressed h1 the geotechnical report. The Project Site is in a residential High 
Consequence Area, a designation thnt denotes catastrophic result~ in lhe event of accidental gas 
]JijJclint. rnpturc. 

The currnnt "incomplete" geoteclmical repo1t raises the following concerns: 

• UNCEKfATNTIES REGA RD.ING SOIL STABILI'l'Y: The rcp01t acknowledges the 
uncertainty of the depth of soil to bedrock, which "can vary across the site," and that due to this 
uncel'lainty, assUlilptions about "soil stablHty, site settlements, and foundations" could change. 
Given the expanded site scope with excavation activity and grading next to, over, and under lhe 
gas transmission pipeline, more thorough review is needed. 

•NO MENTION OF BACKFILL SOIL OVER PIPELINE: The transmission pipeline is covered 
with loose backfill soil, which is different from the other soil on this site. TI1e conditions 
surrounding the pipeline substantially differ from the soil borings of this report yet are not a part 
of the report. 

• SIGNIFICANT RlSK: Lateral and overhead earth movement from excavation activities on this 
steep hillside pose a significant risk of accidental pipelille rupture. The pipeline will be located 
under the driveways of the proposed houses, adjacent to excavation activity of I 0 feet deep or 
more. The report affirms, "Excavations extending deeper into bedrock may require extra effort, 
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s11ch as heavy ripping, hoe-jams nr jack-hammering." Federal pipeline safety guidelines point 
out that most pipeline accidents happen during construction/excavation activities. 

•DISCREPANCIES: The Project Site is located on an extreme slope. Serious inconsistencies 
oxisl in tlie :tv1ND regarding tho Project site's slope percentage. The MND's re.presentation of the 
grade (28%) substantially differs from the geotechnical report (32%). The Project Sponsors' own 
figures have varied from b~.twecn 34% to 37%, d11c tn the unucrlainlics n:p;anling Lhc ut..plh of 
the transmission pipeline. 

•EARTHQUAKES AND LANDSLIDES: The Initial Study violates Section 101.1 of the 
Planning Code, which establishes eight Priority Policies, including "maximization of earthquake 
preparedness" by not requiring earthquake hazard mitigation for this project. The project site 
borders on and is below a Seismic Hazard Zone prone to lllildslides. "Gnidelines for Evaluating 
and Mitigating :Seismic Hazards in California" stale: 

"The fact that a site lies outside a mapped zone of required 
investigation does not necessarily mean that the 'site is free from 
seisrnil' or olh"r geologic hazru·ds, nor does it preclude lead 
agencies from adopting regulations or procedures that require site
specific soil and/or geologic investigations and mitigation of 
seismic or other geologic ha7.ards. It is possible that development 
proposals may involve alterations (for example, cuts, fills, and/or 
modifications ... ) that could cause a sil" outside the zone to become 
susceptible to earthquake-induced ground failure." · 

Given that a steep hillsiUc will be graded and a new street introduced- and that retaining walls 
will not be allowed over a gas transmission pipeline which runs under the project site -the City 
rn1i~t evaluate the landslide risks involved and how they will be mitigated. This winter a 
landslide occurred on Bernal Hillside in close proxiniity to the proposed project site. "The EIR's 
function is to ensure that government officials who decide to build or approve a project do so 
with a foll unuerstanding of the environmental consequences and, equally important, that the 
public is assured those consequences have been taken into account." (Vineyard Area Citizens for 
Responsible Growth Inc. v. City of Rancho Cordova (?.007) 40 Cal.4th 412, 449, citing T.aurf.l 
Heights I (1988) 47 Cnl.3d at pp, 391-392, 253.) 

• SITE DRAINAGE: The report addresses the impo1tance of site drainage issues, but no mention 
. is made oftht> watel' ru1d fertilizer dl'ainagc ftom the adjacent Community Garden, which abuts 
the revised Project Site. Importuntly, years of fertilizer runo±Itrom the adjacent community 
garden may have eroded the gas transmission line's protective coating. 
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DANGEROUSLY STEEP STREET, LIABILITY ISSU~S, GARAGE ACCESS 

The proposed steep street presents a significant threat to residenls and drivers. It will be among 
the steepest streets in SF, There will be no turn-around at the top, and it will be too nmTOw to 
tum around within the proposed street. 

•Existing steep strnets are substandard but grandfathered in. It is irresponsible governance to 
cteate a new one. According to an October 26, 2016 letter from l WW, a Major Encroachment 
permit: would he rcqtiired for this proposed "treet btil: there is no certainty lt would be grunted. 
This unclear situation ca~ts donhts on the cntire proposed Project Site, which includes garages, 
sidcwollrn, und driveways. 

• The pwposed street plans contain dangerous break-over angles and unclear plans for garage 
Recess to cur1"nnt rc~;idcnts. 

TRAFJ?LC AND NRTGfIBORHOOD IMPACTS 

• The Folsom/Chapman intersection at the Project Site is the primary access point to the 28 
exiRlinr, h\lmes along and above Chapmm1 Street. The other two access points are dnnger011s: 
Prentiss Street is the third steepest street in S\l at 37% grade that curves, where large vehicles 
and fire trucks get stuck, and Nevada Street ls a11 unimproved roadway at 35% g1mle 1.hal 
connects to a rutted dirt trail. 

•Due to the usage of lhe Folsom/Chapman intersection by most drivers and emergency and 
delivery vehicles, lhe additional traffic to aud from two additional residences potentially 
increa:Jes ex bting tmffic vohlmcs significantly, For six additional residences .. it will dramatically 
increMe lrafnc voh1mes, 

.PlffiLIC VIEWS 

The Planning Department uses inaccurate and misleading data to dismiss the significant impacts 
on the public vista fi:om Bernal Heights Pti.tk and Bernal Heights Blvd. 

•The largest intact panorama of the Bay llild valley below on the south side of Bernal Heights 
Park is impacted by this site. This vista ls created by a unique stretch of undeveloped DPW and 
Recreation and Park land that abuts the Project Site. The vista has significant imp01tance to Park 
visitors and residents. Hundreds of park visitors walk around the Park daily, and enjoy this vista 
from the sidewalk on Bernal Heights Blvd. directly above tbe Project Site. 
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ADDITIONAL IMPACTS 

Cumulative Impacts 

1) There is a more than insignificant Impact of many huudreds of trips of heavy equipment, 
includiug cement trucks driving over speed bumps within a few feet of the pipeline. The area on 
the uphill side of Bernal Heights Boulevard has already suffered from landslides due to soil 
instability. Cement trucks and other heavy equipment driving over the speed bumps every day 
on a street that is designated "No Trucks" presents a hazard that has not been investigated or 
considered in any reports. These vibrations may cause further instability in the surrounding soil 
nnd on the pipeline that runs under that ateu. 

2) We question the accuracy of the soils report and are concerned it docs not include the 
streel in its sutvey, Since developing the street right-of-way is an essential part of the project, 

. the cumulative imp~c.t wo111rl ab11 iuclmfo Koilei impucl11 in f\rca~ nffeole<l by slrcct con8lruoliou. 

3) The Bernal Heights E~~t ~lope Guidelines were not followed for this project. 

4) There is a conflict in whether or not the Folsom Street right-of-way or the proposed 
'subdivision' is included in the Slope Protection Act. Mapa have conflicting information. 

5) lfthe Fol:mm Strl:'d ex.tension were properly included in the project description, tlic lotill 
"4uare foottigo of the whole JJl'Oject would trigger the requirement that a stonnwfiter management 
plan be completed before the environmental review is completed. 

Tran.sport'!Jion and Circulation 

1) The project would cause a significant uanger to residents who will not be accessible for 
Fire trucks or other Emergency vehicles during street constrnction. The only access to homes off 
Chapman ~treet is to come up Folsom and continue onto Chapman. Tiiere is no room to park 
vehicles at this corner, though the MND states that the staging for street construction will be 
located there. There is also a constmction project planned for lhe near fulure at that same comet 
on a currently vacant uudersized lot. 

2) Pedestrians will lose access to the only sidewalk along Bernal Heights Boulevard during 
construction, and huudreds of people use it every week. 

Construction 

Since the Joo.al residents' lives will be at risk, how will the co=unity have input into the 
con.struclion plan with regards to street blockage and pedestrian access, as weJI as equipment 
loads and vibrntion levels? Many questions regarding construction have not been addressed and 
could cause substantial harm to the envirom11ent. Who wilI monitor this plan? What is the 
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~ecourse ifthe plan is altered or not followed? How will staging occur away from the 45' PG&E 
safety area? 

Emergency Access 

Emergency access will not be avuilabfo al all times <luring cunslrucliun. If the comer of 
Chapman and Folsom is blocked, there is no access for emergency vehicles to residences on or 
north of Chapman Street. Some emergency vehicles are unable to navigate Prentiss Street 
between Powhattan an<l Chapman, which is the only other access. Additionally, emergency 
vehicles will not be able to ucccss fuc new Folsom Streel exlension due to itq steep slope and 
narrow width. 

Strnctures 

We question the feasibilily of staging the project construction in a way thut follows the 
requirement that "A totnl width of 45 feet shall be maintained for pipeline maintenance. No 
·storage of constrnction or demolition materials is permitted within the 45 foot zone." 

ImpuctWS-2 

How does the addition of the fence/railing on the roof deck affect the shadow on the nearhy 
Community Garden or other property'/ 

Impact C-UT-1 

Swiset Scavenger pmvi<le8 >1 service for the City picking up garbage and recycling. The current 
staging area is at the comer of Chapman and Powhattan, There is now a home heing constructed 
at fuat comer, which means there is no place for the extra. garhage, recycling, am! compost 
contninern nt that corner, or ru1ywhere within 2 blocks. No plan has been put forth to adequately 
accommodate garbage, compos~ and recycling needs. 

Impact PS-2 

The construction phase of the street right-of-way will cause congestion at the comer of Chapman 
and Folsom, prohibiting access by fire vehicles, especially the hook and ladder, which can only 
access homes on and north of Chapman street through this comer. 

Because of the extra vulnerability of construction over a PG&E pipeline, the likelihood of an 
explosion is increased, making emergency access even more important. 

If a family has a special education student at a local public school, the bus will need to pick up 
that child in front of the house. At these homes a bns would not be able to tn!Il around at fue top 
of fue hill, and backing np u hill so steep is exceedingly dangerous. 
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Because of the proximity to the Gas Une, this area becomes a higher-risk location in the event of 
an earthqq.ake. When the project is in-process and excavation is uccurring ueru· lhc pipeline, the 
adjuccnt homes are even more at risk clue lo plpdintJ uamage or fire. 

There is no evacuation plan the public is aware of. 

There is a question as to the validity of the Seismic Hazards Map indication that the site is not 
located in an area subject to landslide, since a significant landslide occurred on the hill just a few 
feet away from the construction site and PG&E pipeline. 

Impact GE-5 

28% is not the accurate slope of U1c project site. The street is estimated to be 32 - 37% slope.· 

The storrnwater management plan does not comply wilh the PG&E requirements. 

Impact HY-3 

Storrnwater is currently absorbed into the hillside. Once the street is installed, stormwater will 
flow down lhc slreet, causing a significant change in drainage. 

T1upnct HZ-4 

11mre is not an adequate plan for evacuation in the event of a pipeline acci<lent 

·coNCl,llSION 

The Mitigated Negative Declaration (MND) fails to consider the substantial evidence 
demonstrating significant, unmitigated environmental impacts regulated by CEQA. We strongly 
urge that a more rigorous evaluation of the entire project be conducted through a full 
Environmental Impact Report, 

Appellants reserve the right to submit additional written and oral comments, bases, and evidence 
in support of this appeal to the City up to and including the final hearing on this appeal and any 
and all subsequent permitting proceedings or approvals for the Project. Appellants request that 
this letter and exhibits be placed in and incorporated into the udn:iin.i9tralivc record for Case No. 
2013.i383ENV. 

Appellants respectfully request that the Board of Supervisors reject the Mitigated Negative 
Declaration and require a full Environmental Impact Repo1t pursuant to CEQA. If the Mitigated 
Negative Declaration is upheld, Appellants are prepared to file suit to enforce their and the 
public's rights, 
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Very truly yours, 

ZACKS, FREEDMAN & PATTERSON, PC 

Ryan J. Patterson 
Attorneys for Herb Felsenfeld and Gail Newman 

cc: Environmental Review Officer 
San Francisco Planning Department 
1650 Mission Street, Suite 400 
San Francisco, CA 94103 
T, is~. Q\bson(/l)sfaov.or,g 

cc: Susan Brandt-Hawley 
Su'l.1mbh@preser:vationlawyei·s.com 

Endosures 
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EXHIBIT 16 



H. ALLEN GRUEN 

Geotechnical Engineer 

April 14, 2017 
Project Number: 13-4060d 

Bluorange Desig;ns 
241 Amber Drive 
San Francisco, CA 94131 

Subject: Geotechnical Consultation 
3516 and 3526 Folsom Stred 
San Francisco, California 

Dear Ladies and Gentlemen: 

360 Grand Avenue, # 262 
Oakland, CA 94610 

Phone (510) 839-0765 
H. Allen .Gruen(<!J g1nail.co111 

This Jetter presents my geotechnical consultation for the proposed residences at 3516 and 
3526 Fobom'Slreet in San Francisco, California. H. Allen Gruen, Geotecbnical Engineer 
performed a geoteclmical investigation for the project and presented results in the report 
dated August 3, 2013. 

• The house foundations will require about 298 cu hie yards of excavation for 3516 
Folsom and 253 cuhic yards for 3526 Folsom. l would estimate about 50 cubic 
yards of top soil, with the rest being chett. The deepest excavation ( 15'-0" 
maximum at rear of proposed foundation) will happen in che11. 

• The chert bedrock at lhe subject site is firm and friable (with the definitions 
provided on Plate S of the geotcchnical report.) 

I appt'eciate the opp01iunity to be of continued service to you on this project. If you have 
any questions, please call me at (510) 839-0765. 



REPORT 
GEOTECilNICAL INVESTIGATION 
Planned Residence At 
3516 Folso1n Street 
San Francisco, Califo1·nia 

Prepared for: 

Mr. Fabien Lannoyc 
Bluorange Designs 
24 l Amber Drive 
San Francisco, CA 94131 

Prepared by: 

H. Allen Gruen 
Geotechnical Engineer 
360 Grand Avenue,# 262 
Oakland, California 94610 
(510) 839-0765 

.Project Number: 13-4060 

August 3, 2013 
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A geotcchnical investigation has been completed for the proposed residence at 3516 Folsom 
Street in San Francisco, California. The purposes of this study have been to gather information 
on the nature, distribution, and characteristics of the earth materials at the ,,ite, assess geologic 
hazards, and to provide geotechnical design criteria for the planned improvements. 

The scope of our services was outlined in our Proposal and Professional Service Agreement 
dated June J 6, 2013. Our investigation included a reconnaissance of the site and surrounding 
vicinity; sampling and logging two test borings to practical refusal at a maximum depth of 5 feet 
below the ground surface; laboratory tesling conducted on selected samples of the earth materials 
recovered from the borings: a review of published geotechnical and geologic data pertinent to lhe 
project area; gcotechnical interpretation and engineering analyses; and preparation of this report. 

This report contains the results of our investigation, including findings regarding site, soil, 
geologic, and groundwater conditions; conclusions pertaining to geotcchnical considerations 
such as weak soils, settlement, and construction considerations; conclusions regarding exposure 
to geologic hazards, including faulting, ground shaking, liquefaction, lateral spreading, and slope 
stability; and geotechnical recommendations for design of the proposed project including site 
preparation and grading, foundations, retaining walls, slabs on grade, and geotec!mical drainage. 

Pertinent exhibits appear in Appendix A. The locations of the test borings are depicted relative 
to site features on Plate I, Boring Location Map. The logs of the test borings arc displayed on 
Plates 2 and 3. Explrumtions of the symbols and other codes used on the logs arc presented on 
Plate 4, Soil Classification Chatt and Key to Test Data. Bedrock is described in accordance with 
the engineering geology rock terms presented on Plate 5, 

Reforcnces consulted during the course of this investigation are listed in Appendix B. Details 
regarding the field exploration program appear in Appendix C. 

Proposed Development 

lt is our understanding that the project will consist of the design and construction of a new 
residence on an undeveloped lot. No other project details arc known at this time. 
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FINDl~GS 

As shown on tht: Boring Location Map, Pklte 1, the project site is located northwest of the 
in1t,7section of Folsom and Chapman Streets in San Francisco, California. The topography in the 
vicinity of the site slopes downward toward the south at an average inclination of about 3-'/z:l 
(horizontal:vertical). At the time of our investigation, the subject site was undeveloped. 

Geologic Con<litions 

The site is within lhc Coast Ranges Ueomorphic Province, which includes the San Francisco Bay 
and the n011hwest-trending mountains that parallel the cot1Bt of California. Tectonic. forces 
resulting in extensive folding and faulting of the area formed these features. The oldest rocks in 
the area include sedimentary, volcank, and metamorphic rocks of the Franciscan Complex. This 
unit is .huassic to Cretaceous in age and forms the basement rocks in the region. 

Locally, the site is in the San Francisco Sol1th Quadrangle (1993). A published geologic map of 
the area (Bonilla, 1998) shows the area southwest of the site is underlain by colluviul deposits 
(slope debris and ravine fill) consisting of stony silty to sandy day and the area northeast of the 
site is underlain by chert bedrock. 

Earth Materials 

Our borings at the subject site encountered about 3 to 4 feel of soil overlying chert bedrock. 
Boring 1 encotmtered about 4 feet of very stiff, lean clay with varying, amoun ls of sand overlying 
the chert bedrock. l:loring 2 penetrated about 2 feet of very stiff: silty clayey sand overlying 
hard, sandy lean clay that was tmderlain at a depth of about 3 feet by chc1i bedrock. Detailed 
descriptions of the materials encountered as well as test results arc shown on the Boring Logs, 
Plates 2 and 3. 

Groundwater 

Free groundwater was not encountered in our borings to the maximum depth explored of 5 feet. 
It is our opinion that the free groundwater table will be below the planned site excavations. We 
anticipate that the depth to the free water table will vary with time and that zones of seepage may 
be encountered near the ground surface following rain or irrigation upslope of the subject site. 
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On the basis of our site reconnuissnnce nnd data review, we conclude that the site is suitable for 
supp01t of the proposed improvements. The primary geotechnical concerns arc founding 
improvements in competent earth materials and seismic shaking and related effects during 
earthquakes. These items aJ'e addressed below. 

Foundation Support 

lt is our opinion that the planned improvements may be supported on H conventional spread 
footing foundation bearing in competent earth materials. If the spread footings would cover <1 

substantial porlion of the building area, a mat foundation may be used as an alternative to reduce 
forming and steel bending costs. The Structmal Engineer may also choose to use drilled piers to 
support improvements, or for shoring and 1111derpinning, ifrequlred. Detailed foundation design 
criteria are presented later in this repo1t. 

We estimate that improvements supported on foundations designed and constructed in 
accordance with our recommendations will experience post-constructio11 lulal ~cltlements from 
static loading of less than 1 inch with differential settlements of less than y, inch over a 50-foot 
span. 

G~!!Jo.gic Hazaw 

Faulting 

The property does not lie within an AlquisH'riolo Earthquake Fault Zone as defined by the 
California Division of Mines and Geology. The closest mapped active fault in the vicinity of the 
site is the San Andreas Fault, located about 6 miles southwest of the site (CDMG, 1998). No 
active faults are shown crossing the site on reviewed published maps, nor did we observe 
evidence of active faulting during om investigation. Therefore we conclude that Lhe potential 
risk for damage to improvements at the site due to surface rupture from faults to be low. 
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Earthquake slrnking results from the sudden release of seismic energy dnring displacement along 
a fault. During an catthquake, the intensity of ground shaking at a.particular locution 1\m 

depend oo a number of factors inc.hiding the earthquake magnitude, the distance to the zone of 
energy release, and local geologic conditions. We expect that the site will be exposed to slr()ng 
earthquake shaking during the life of the improvements. The reco1mncnclations contained in the 
applicable Building Code shoul<l be followed for reducing potential damage to the improvements 
from earthquake shaking. 

Liquefaction 

Liquefaction results in a loss of shear strength and potential volume reduction in saturated 
granular soils below the groundwater level front earthquake shaking. The occunence of this 
phenomenon is dependent on many factors, including the intensity and duration of ground 
shaking, soil density and particle size distribution, and position of the grnundwater table (Seed 
and Idriss, 1982). The site does not lie within a liquefaction potential zone as mapped by the 
California Division of Mines and Geology for the City and County of San Francisco (CDMG, 
2000). In addition, the earth materials encountered on our borings have a low potential for 
liquefaction. Therefore, it is Ollf opinion that there is a low potential for damage to the planned 
improvements from liquefuction. 

Lateral Spreading 

Lateral spreading or lurching is generally caused by liquefaction of marginally stable soils 
underlying gentle slopes. Jn these cases, the surficial soils move toward an unsupported face, 
such as an incised channel, river, or body of waler. Because the site has a low potential for 
liquefaction, we judge that there is a low risk for damage of the improvements from seismically
induced lateral spreading. 

Dcnsificntion 

Densification can occur in clean, loose granular soils du11ng eaithquake shaking, resulting in 
seismic settlement and differential compaction. lt is our opinion that earth materials subject to 
seismic densification do not exist beneath the site in sufficient thickness to adversely impact the 
planned improvements. 
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The geologic maps of' the site vicinity reviewed fot this study did not show landslides at the 
subject site. In addition, a map prepared by the California Division of Mines and Geology for 
the City and County of San Francisco (CDMG, 2000) does not indicate that the subject site lies 
within an area of potential emthquake-induced landsliding. During our site reconnaissance, we 
did not observe evidence of active slope instability at the site. Therefore, it is our opinion that 
the potential for damage to the improvements from slope instability at the site is low provided 
the recommcndations presented in this report are incorporated into the design and rnnstruction of 
the project. 

RECOMMEND A TIO NS 

Site Preparation and Grading 

General 

The thickness of soil blanketing the site and the depth to bedrock can vaty across the site. 
Design criteria are provided for foundations and retaining walls in soil and rock. Soil design 
criteria may be assumed within 4 feet of the crnTcnt ground surface and rock design criteria may 
be assumed more than 4 feet below the current ground surface. However, if during constrnction, 
soil is observed more than 4 feet below the ground surface at foundation levels, the foundations 
will need to be deepened to bear in rock, or the foundations will need to be redesigned using the 
soil values. Likewise, if more than 2 feet of soil than what was anticipated from the borings is 
being retaining hy Sllbsurface walls, the portions of walls supporting the adclitio11al soil will need 
to be designed using lite lateral earth pressures for soil conditions. 

We assume that the planned improvements witl be constructed al or below existing site grndes. 
If site grades are raised by filling more than about l foot, we should be retained to calculate the 
impact of filling on slope stability, site settlements, and foundations. 

Clearing 

Areas to be graded should be cleared of debris, deleterious materials, and vegetation, and then 
stripped of the upper soils containing root grmvth and organic matter. We anticipate that the 
required depth of stripping will generally be less than 2 inches. Deeper stripping may be 
required to remove localized concenlratious of organic matter, such us tree roots. The cleared 
materials shoukl be removed frC>m the site; stTippings may be stockpiled for .reuse as topsoil in 
landscaping lU"eas or should be hauled off site. 
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Bedrock was encountered in our borings at a depth of about 3 to 4 feet below lhe ground surface. 
We anticipate ihat excavations in the upper portions of bedrock at lhc site can be conducted with 
conventional equipment, altho\tgh localized ripping may be required. Excavations extending 
deeper into the bedrock may require extra effort, such as heavy ripping, hoe-rams, or jack
hammering. We anlicipate that the bedrock wiJI become harder and more massive with 
increasing depth. 

Overcxcavation 

Loose, porons soils and lopsoil, if encountered, should be overcxcavated in areas designated for 
placement of future engineered fill or support of improvements. Difficulty in achieving tl.rn 
recommended minimum degree of compaction described below should be used as a field 
criterion by the geotechnicol engineer to identify areas of weak soils thal should be removed and 
replaced as engineered fill. The depth and extent of excavation should be approved in the field 
by the geotechnical engineer prior to placement of fill or improvements. 

Subgntdc Preparation 

Exposed soils designated to receive engineered fill should be cut to form a level bench, scarified 
to a minimum depth of 6 inches, brought to at least optimum moisture content, and compacted to 
at least 90 percent relative compaction, in accordance with ASTM test designation D 1557. 

Material for Fill 

It is anticipated that the on-site soil will be suitable for reuse as fill provided that lumps greater 
than 6 inches in largest dimension and perishable materials are removed, and that the fill 
materials are approved by the geotechnical engineer prior lo use. 

Fill materials brought onto the site should be :free of vegetative mater and deleterious debris, and 
should be primarily granular. The geotechnical engineer should approve fill material prior to 
trucking it to the site. 

Compaction of Fill 

Fill should be placed in level lifts not exceeding 8 inches in loose thickness. Each lift should be 
brought to at least the optimum moisture content and compacted to at least 90 percent relative 
compaction, in accordance with ASTM test designation D 155 7. 
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During excavations adjacent lo "xisling strncturcs or footings, care should be taken to adequately 
support the existing structures. When excavating below the level of foundations supporting 
existing structures, some fo1m of underpinning may be required where excavations extend below 
an imaginary plane sloping al 1:1 downward and outward from the edge of the existing footings. 
All temporary underpinning design and constrnction are the responsibility of the contractor. 
Earth Mechanics is available to provide consultation regarding underpinning adjacent 
improvements. 

Temporary Slopes 

Temporary slopes will be necessary during the planned site excavations. In order to safely 
develop the site, temporary slopes will need to be laid back in conformance with OSHA 
srandards at safe inclinations, or temporary shoring will have to be installed. All temporary 
slopes and shoring design are the responsibllity of tbc contractor. Earth Mi1clrnnics is available 
tu provide consultation regarding stability and support of temporary slopes during constrnction. 
The contractor may choose to excavate test pits to evaluate site earth materials and the need for 
temporary shoring. 

Finislwd Slopes 

ln general, finished cut and fill slopes in soil should be constructed at an inclination not 
exceeding 2: l (horizontal;veitical). Routine maintenance of slopes should be anticipated. The 
tops of cut slopes should be rounded and compacted to reduce the risk of erosion. Fill and cut 
slopes should be planted with vegetation to resist erosion, or protected from erosion by other 
measures, upon completion of grading. Surface water runoff should be intercepted and diverted 
away from the tops and toes of cut and fill slopes by using berms or ditches. 

Seismic Design 

The following seismic design parameters apply; 

Sile Class C 
S, = l.520, S1 = 0.693 
Fa= l.O, Fv = 1.3 
SM,= 1.520, SM1 = 0.901 
SD,= 1.013, SD 1 = 0.601 
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The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Design criteria are provided for foundations in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current ground surface and rock design criteria may be assumed 
more than 4 feet below the cunent ground surface. However, if during constrnction, soil is 
observed more than 4 feet below the ground surface at foundation levels, the foundations will 
need to be cleepened to bear in rock, or the foundations will need to be redesigned using the soil 
values. 

It is our opinion that the planned improvements may be supp011ed on a conventional spread 
footing foundation bcffi'ing in competent earth materials. If the spread footings would cover a 
substantial portion of the building area, a mat foundation may he L1sed as an alternative to reduct 
f01·ming and steel bending costs. 111e Structural Engineer may also choose to use drilled piers to 
support improvements, or for shoring and underpinning, iF required. Design criteria for each 
foundation type are presented below. 

Spread Footings 

Spread footii1gs should extend at kast 24 inches below lowest adjacent exterior grade, or 18 
inches below lowest adjacent interior grade, whichever is lower. If soft or unstable soil areas are 
encountered al the bottom of the footings, localized t\ecpening of the footing excavation will be 
ne(;essary. Footing depths may he reduced if competent bedrock is exposed in footing 
excavations. Footings should be stepped to produce level tops and bottoms and should be 
deepened as necessary to provide at \east 7 foel of horizontul clearance between the portions of 
footings designed to impose passive pressures and the face of the nearest slope or retaining wall. 

Spread footings bottomed in soil can be designed to impose dead plus code live load bearing 
pressures and total design load bearing pressures of2,000 and 3,000 pst~ respectively. If 
foundations are bottomed in bedrock, the footings may be designed for maximum allowable rock 
contact pressures of 3,500 pounds per square foot (psi) for dead plus sustained live loads, and 
5,000 psffor total loads, including wind or seismic forces. 
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There should be no isolakJ fouling pads. We recommend that all new footings be 
interconnected and the foundation system should have upslope-downslope elements spaced no 
more than 20 foet apart Resistance lo lateral pressures cau be obtained from passive earth 
pressures against the face of the footing and soil friction along the base of footings. A passive 
pressure equivalent to that obtained using a fluid weight of 250 pounds per cubic foot (pct) and a 
friction factor of 0.3 tnay be used to resist laternl forces and sliding in soil. Jn bedrock, u 
uniform pressure of 3000 psf and a friction factor of 0.4 times the net vertical dead load may be 
used for design to resist lateral forces and sliding. These values include a safety factor of l.5 and 
may be used in combination without reduction. Passive pressures should be disregarded in areas 
with less than 7 feet of horizontal soil confinement and for the uppermost I-foot of foundation 
depth unless confined by concrete slabs or pavements. 

Drilled Piers 

Drilled, cast-in-place, reinforced concrete piers should be at least l IJ inches in diameter and 
extend at least I 0 feet below grade, or to practical drilling refusal in bedrock. Piers should be 
designed for a maximum allowable skin friction of 500 psf for combined dead plus sustained live 
loads in soil. Jn bedrock, piers should be designed for a maximum <illowable skin friction of 
t ,000 psf for combined dead plus sustained live loads. The above values may be increased by 
one-third for total loads, including the effect of seismic or wind forces. The weight of the 
foundation concrete extending below grade may be disregarded. We recommend that all piers be 
interconnected with grade or tie beams and the foundation system should have upslope
downslope clements spaced no more than 20 feet apart. 

Resistance to lateral displacement of individual piers will be generated primarily by passive earth 
pressures acting on the pier. Passive pressures in soil should be assumed equivalent to those 
generated by a fluid weighing 250 pcf acting on::> pier diameters. In bedrock, a passive pr~~sure 
equivalent to tb.at generated by a uniform pressure of 3000 psf acting on 1.5 pier diameters may 
be used. Passive pressures should be neglected within 12 inches of the ground surface in areas 
not confined by slabs or pavements and in areas with less than 7 feet of horizontal confinement. 
Piers designed to resist lateral loads from retaining walls will reach their maximum lateral load 
carrying capacity at a depth of 8 times the pier diameter. A practical limit on the pier depth of 
twice the height of the retaining wall can be used, if Jess than 8 times the pier diameter. 

Where groundwater is encountered during pier shaft drilling, it should be removed by pumping, 
or the concrete must be placed by the tremie method. lf the pier shafts will not stand open, 
temporary casing may be necessary to suppmt the sides of the pier shafts until concrete is placed. 
Concrete should not be allowed to free fall more than 5 feet to avoid segregation of the 
aggregate. 
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A mat foundation may be used to support the planned improvements. The mat can be designed 
for an average allowable bearing pressure in.soil over the entire mat of2,000 psffor combined 
dead plus sustained live loads, and 3,000 psf for total loads including wind or seismic forces. 
The weight of the mat CK tending below cm-rent site grade may be neglected in computing bearing 
loads. Localized increases in bearing pressmcs of up to 4,000 psf may be utilized. If the mat is 
bottomed in bedrock, the mat may be designed for ma:xirnum allowable rock contact pressures of 
3,500 pounds per square foot (psi) for dead plus sustained live loads, and 5,000 psffor total 
loads, including wind or seismic forc-~s_, with localized increases up to 8,000 psf. For elastic 
design, a modulus of subgrade reaction for soil of 50 kips per cubic foot and for rock of 200 kip~4 
per cubic foot niay be used. 

Resistance to lateral pressures can be obtained from passive earth pressures ag11insl the face of 
the mat and soil friction along the base of the mHl foundation. We rernmmcnd that an allowable 
passive equivalent fluid pressure in soil of 250 pcf and a friction factor of 0.3 times the net 
vertical dead load be used for design. In bedrock, a unifonn pressure of3000 psf and a friction 
factor of 0.4 times the net vertical dead load may be used for design to resist Mera! forces and 
sliding. Passive pressures shoul<l be disregarded in areas with less thau 7 feet o:f horizontal soil 
rnnfinement and for the uppermost I-foot of fouudation depth unless confined by concrete slabs 
or pavements. 

Retaining Walls 

The thicknc~s of soil blanketing the site lUld the depth to bedrock can vary across the site. 
Design criteria are provided for retaining walls in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current ground stni'ace and rock design criteria may be assumed 
more than 4 feet below the cun-ent ground surface. However, if more than 2 feet of soil than 
what was anticipated from the borings is beins retaining by subsurface walls, the portions of 
walls supporting the additional soil will need to be designed using the lateral earth pressures for 
soil conditions. 

Retaining walls should be fully backdrained. The backdrains should consist of at least a 3-irich
diameter, rigid perforated pipe, or equivalent Stich as a "high profile drain'', surrounded by a 
drainage blanket. The pipe should he sloped to drain by gravity to appropriate outlets. 
Accessible subdrain cleanouts should be provided and maintained on. a routine basis. The 
drainage blanket should consist of clean, free-draining crushed rock or gravel, wrapped in a filter 
fabric such as Mirafi 140N. The aggregate drainage blanket should be at least l foot in width 
and extend to vvithin 1 foot of the surface. The uppermost !-foot should be backfilled with 
compacted native soil to exclude surface water. Alternatively, the drainage blanket could consist 
of Caltrans Class 2 "Permeable Material" or a prefabricated drainage structure such as Mirafi 
Miradrain. The backdrain should eKtend down at least 8 inches below lowest adjacent grade. 
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Vertical retaining walls that are free to rotate at the top should be designed to resist active lateral 
soil pressures equivalent to those exerted by a fluid weighing 40 pcfwhere the backslope is 
level, and 60 pcffor backfill at a 2:1 (horizontal:vcrtical) slope. In areas where bedrock is 
exposed and backfill is placed behind the wall, the structural engineer may use active lateral 
earth pressures equivalent to those exerted by a fluid weighing 30 pcf where the backslope is 
level, and 45 pcf for backfill at a 2: 1 (horizontal:vertical) slope. If the retaining wall is 
constructed directly against the bedrock with no backfill, the structural engineer may use active 
lateral eruth pressures equivalent to those exerted by a fluid weighing 20 pcf where the backs lope 
is level, and 26 pcf for backfill at a 2: 1 (horizontal:vertical) slope. For intermediate slopes, 
interpolate between these vallies. We should be consulted to calculate lateral pressures on 
retaining walls that are tied-back or braced. 

In addition to lateral earth pressures, retaining walls must be designed to resist horizontal 
pressures that may be generated by surcharge foundation loads applied at or near the ground 
surface. lf a footing surcharge is located above a retainine; wall within a horizontal distru1ce of 
0.4H, where H is the height of soil retained by the wall, then a horizontal lateral resultant force 
equal to 0.55 QL should be applied to the retaining wall at a height ahove the base of the wall 
equal to 0.6H. Q1. equals the equivalent resultant footing line load. This footing surcharge load 
applies equally to walls that are fixed or free to rotate. As an example, a retaining wall 
supporting 10 feet of soil has a footing 2 foet away from the top of the wall carrying a line load 
of 1,000 pounds per lineal foot. This footing is within 0.4!-!=4 feet of the retaining wall. The 
resultant horizontal force on the retaining wall from the footing surcharge load would be 
0.55xl,000=550 pounds acting 0.6!-!=6 feet above the base of the retaining wall. 

In addition to lateral earth pressures and adjacent footing loads, retaining walls must be designed 
to resist horizontal pressures that may be generated by surcharge loads applied at or near the 
ground surface. Where an imaginary l :I (H:V) plane projected downward from the outermost 
edge of a surcharge load intersects a retaining wall, that portion of the wall below the 
intersection should be designed for an additional horizontal thrust from a uniform pressure 
equivalent to one-third the maximum anticipated surcharge pressure in soil and one-fourth the 
maximum anticipated surcharge pressure in rock. In some cases, this value yields a conservative 
estimate of the actual lateral pressure imposed. We should be contacted if a more precise 
estimate of lateral loading on the retaining wall from surcharge pressures is desired. 
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Rigid retaining walls constrained against such movement could be subjected lo "at-rest" lateral 
earth pressures equivalent to those exe.rted by the fiuid pressures listed above plus a uniform load 
of6•H pounds per sqime foot in soil "nd of 4•H pounds per squere foot in rock, where His the 
height of the backfill above footing level. Where an imaginary 1: 1 (H:V) plane projected 
downward from the outermost edge of a surcharge load intersects a lower retaining wall, that 
portion of the constrained wall below the intersection should be designed for an additional 
horizontal thrust from a unifonn pressure equivalent tu one-half the maximum anticipated 
surcharge pressure in soil and one-third the maximwn anticipated surcharge pressure in rock. In 
some cases, this val uc yields a conservative estimate of the actual lateral pressure imposed. We 
should be contacted if a more precise estimate of lateral loading on the retaining wa11 from 
surcharge pressures is desired. 

A seismic pressure increment equivalent to a rectangular pressure distribution of 5H in psf may 
be used, where His the height of the soil retained in feet. 

Wall backfill should comiist of soil that is spread in level lifts not exceeding 8 inches in 
thickness. Each lift should be brought to at least optimum moisture content and compacted to 
not less than 90 percent relative compaction, per ASTM test designation D 1557. Retaining 
walls may yield slightly during backfilling. Therefore, walls should be properly braced during 
the backfilling operations. 

Where migration o.f moisture through retaining walls would be detrimental or lUldesirable, 
retaining walls should be waterproofed as specified by the project architect or structural 
engineer. 

Retaining wal.ls should be supported on footings designed in accordance with the 
recommendations presented above. A minimum factor of safety of 1.5 against overturning and 
sliding should be used in the design of retaining walls. 

Slab-on-Grade Floors 

The subgrnde soil in slab and flatwork areas should be proof rolled to provide a firm, non
yielding surface. If moisture penetration through the slab would be objectionable, slabs should 
be underlain by a capillary moisture break consisting of at least 4 inches of clean, free-draining 
crushed rock or gravel graded such that 100 percent will pass the I -inch sieve and none will pass 
the No. 4 sieve. Fmther protection against slab moisture penetration can be provided by means 
of a moisture vapor barrier membrane, placed between the drain rock and the slab. The 
membrane may be covered with 2 inches of damp, clean sand to protect it during construction. 
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Additional protection against moisture seepage into subsurface levels may be provided by 
installing a slab underdrain system. If selected, the slab underdrain system would consist of 
trenches, which are at least 12 inches deep and 6 inches wide, spaced no further than l 0 feet 
apart beneath the floor slab. The bottoms of the trenches should slope to drain to a low-point by 
gravity. A 3-inch diameter, rigid pe1forated pipe should be placed near the bottom of the trench 
which is fully encapsulated in drain rock. The drainrock should be fully encapsulat~d in an 
approved filter fabric. The perforated pipes should be tied to closed conduits which outlet at 
appropriate discharge points. 

Site Drainage 

Positive dmhrntoe should be provided away from lhe improvements. Koof downspouts shoLLld 
dischai•ge into closed conduits that drain into the site storm drain system. Surface Jminage 
facilities (roof downspouts and drainage inlets) should be maintained entirely separate from 
subsurface drains (rdaining wall backdraint; IUld undcrsluh drains). Drains should be checked 
periodically, and cleaned and maintained as necessary to provide unimpeded fiow. 

Supplemental Services 

Eaiih Mechanics recommend that we be retained to review the project plans and specifications to 
determine if they ore consistent with our recommendations, In addition, we should be retained to 
observe geotechnical construction, particularly site excavations, placement ofrctaining wall 
backdrains, fill compaction, and excavation of foundations, as well as to perform appropriate 
!ield observations and laboratory lests. 

If, during constrnction, subsurface conditions different from those described in this report arc 
observed, or appear to be present beneath excavations., we should be advised at once so that these 
conditions may be reviewed and our recommendations reconsidered. The recommendations 
made in this report arc contingent upon our notification and review of the changed conditions. 

If more thlm 18 months have elapsed between the SLtbmission of this report and the start of work 
at the site, or if conditions have changed because of natural causes or construction operations at 
or adjacent to the site, the recommendations of this report may no longer be valid or appropriate. 
h1 such Cll~e,we recommend that we review this report to determine lhe applicability of l11e 
conclusions and recommendations considering the time elapsed or changed conditions. The 
recommendations made in this report are contingent upon such a review. 

These services are perforh1ed on an as-requested basis and are in addition to this geotechnical 
investigation. We cannot accept responsibility for conditions, situations or stages of construction 
that we are not notified to observe. 
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LIMITATIONS 

'Ibis report has been prepared for the e~clusivc use or l:lluorangc Designs and lhdr consultants 
for the proposed project described in thjs report. 

i 

Our services consist ofprotessional opi~ions and conclusions developed in accordnncc with 
generally accepted geutechnical cngine<lrin~ principles und practices. We provide no other 
wa1ranty, either expressed or implied. Our conclusions and recommendations are based on the 
informationprnvid.cd us regarding the 1~roposed construction, the results of our field expl01·ation 
and laboratory testing programs, and professional judgment. Verification oI our conclLLSions and 
recommemlations is snbject Lo our re.vk:w of the project pl Ms imd specifications, and our 
observation of construction. 

The test boring logs represent subsurfac1' conditions at tl;e locations and on the date indicated. It 
is not wananted that they are representative of such conditions u\sewherc or at other times. Site 
uonditions and cultural features desct-ib~d i11 the text of this report are those existing at the time 
of OtJr field exploration, conducted on Jtme 28, 2013, and may not necessarily be the same or 
comparable at other times. I 

' 
i 

The locations of the test borings were c~'tnblished in the field by reference to existing features 
and should be considered approximate dnly. 

I 
' The scope of our services did not inclu~e an environmental assessment or an investigation of the 

presence or absence of ha~ardoL1s, toxici or cortosive materials in the soil, surface water, 
groundwater or air, on or below, or armjnd the site, nor did it include an evaluation or 
investigation of the presence or absence' of wetlands. 
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APPENDIXC 

Our field exploration consisted of a geologic reconnaissance and subsurface exploration by 
means of two test borings logged by our Engineer on June 28, 2013. The test borings were 
drilled with a hand canied, prntahlc drill rig utilizing continuous flight, 4-inch-diameter <iugcrs. 
The borings were drilled at the approximate locations shown on Plate 1. 

The logs of the test borings are displaye<l on Plates? and 3. kepresentative undisturbed samples 
of the earth materials were obtained from the test bodngs at selected depth intervals with a 1.4-
inch inside diametel', split-barrel Stm1dard Penetration Test (SPT) sampler, a 2-inch inside 
diameter, split-barrel sampler, and a 2.5-inch inside diameter, modified California sampler. 

Penetration resistance blow counts were obtained by dropping a 70-pound hammer through a 30-
inch free fall. The sampler was driven 24 inches or less and the number of blows was recorded 
for each 6 inches of penetration. The blows per foot recorded on the Boring Logs represent the 
accumulated number of blows tlmt were required to drive the sampler the last l 2 inches or 
fraction thereof. 

The soil cla,sifications are shown on the Boring Logs and referenced on Plate 4. Bedrock is 
described in accordance with the engineering geology rock terms presented on Plate 5. 

Laboratory Testing 

Natural water contents and percentages of gravel, sand, and fines were determined on selected 
soil samples recovered from the test borings. The data are recorded at lhe appropriate sample 
depths on the Boring Logs. 
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Purpose 

INTRODUCTION 

Page J 

A geotechnical investigation has been completed for the proposed residence at 3526 Folsom 
Street in San Francisco, California. The purposes of this study have been to gather information 
on the nature, distJibution, and characteristics of the earth materials at the site, assess geologic 
hazards, and to provide geotechnical design criteria for the planned improvements. 

The scope of our services was outlined in our Proposal and Professional Service Agreement 
dated June 16, 2013. Our investigation included a reconnaissance of the site and surrounding 
vicinity; sampling and logging two test borings to practical refusal at a maximum depth of 5 feet 
below the ground surface; laboratory testing conducted on selected samples of the eaiih materials 
recovered from the borings; a review of pL1blished geotechnical and geologic data pertinent to the 
project area; geotechnical interpretation and engineering analyses; and preparation of this rep011. 

This report contains the results of our investigation, including findings regarding site, soil, 
geologic, and groundwater conditions; conclusions pertaining to geotechnical considerations 
such as weak soils, settlement, and construction considerations; conclusions regarding exposure 
to geologic hazards, including faulting_, ground shaking, liquefaction, lateral spreading, and slope 
stability; and geotechnical recommendations for design of the proposed project indu(ling site 
preparation and grading, fotmdations, retaining walls, slabs on grade, and geotechnical drainage. 

Pertinent exhibits appear in Appendix A. The locations of the test borings are depicted relative 
to site features on Plate 1, Boring Location Map. The logs of the test boring~ are displayed on 
Plates 2 and 3. Explanations of the symbols and other codes used on t11e logs are presented on 
Plate 4, Soil Classification Chart and Key to Test Data. Bedrock is described in accordance with 
the engineering geology rock terms presented on Plate 5. 

References consulted during the co11rse of this investigation are listed in Appendix B. Details 
regarding the field exploration progtam appear in Appendix C. 

Proposed Development 

It is our understanding that the project will consist of the design and construction ol' a new 
residence on an undeveloped lot. No other project details are known at this time. 
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FINDINGS 

As shown on the Boring Location Map, PiMe I, the project site is localed northwest of the 
intersection of Folsom a11d Chapman Streets in San Fraocisco, California. The tllpography in the 
vicinity of the site slopes downward toward the south at an average inclination of about 3-Yd 
(horizonli1l:ve1tical). At the time of our investigation., the subject site was undeveloped. 

Geologic Conditions 

The site is within the Coast Ranges GcolnOl'phic Province, which includes the San Francisco Bay 
and the northwest-trending 11101.1nlah1s that parallel the coast of Califomia. Tectonic forces 
resulting in extensive folding and faulting of the area formed these features. The oldest rocks in 
the area include sedimentary, volcanic, and metamorphic rocks of the Franciscan Complex. This 
unit is Jumssic to Cretaceous in age and fo1111s the basement rocks in the region. 

Locally, the site is in the San Francisco South Quadrangle (1993 ). A published geologic map of 
the area (.Bonilla, 1998) shows the area southwest of the site is underlain by Llo!luvial deposits 
(slope debris and ravine fill) consisting of stony silty to sandy clay and the area northeast of the 
site is underlain by che1i bedrock. 

Earth Materials 

Our borings at the subject site encocmtercd about 3 lo 4 feet of soil overlying chert bedrock. 
Boring 1 encountered about 4 feet of very stiff, lean clay with varying amounts of sand overlying 
the chert bedrock. Boring 2 penetrated about 2 feet ofve1·y stiff, silty clayey sand overlying 
hard, sanely lean clay that was underlain at a depth of about 3 feet by chert bedrock. Detailed 
descriptions of the materials encountered as well as test results are shown on the Boring Logs, 
Plates 2 and 3. 

Groundwater 

Free grocmdwater was not encountered in om borings to the maximum depth explored' of 5 feet. 
ll is our opinion that the free groundwater table wi11 be below the planned site excavations. We 
anticipate that the depth to the free water table will vary with time and that zones of seepage may 
be encountered near the ground surface following rain or irrigation upslope of the subject site. 
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On the basis of our site reconnaissance and data review, we conclude that the site is suitable for 
support of the proposed improvements. The primary geotechnical concerns are founding 
improvements in competent earth materials and seismic shaking and related effects during 
earthq mikes. These items are addressed below. 

Foundation Support 

It is our opinion that the pla1med improvements may be supported on a conventional spread 
footing foundation bearing in competent earth materials. lfthe spread footings would cover a 
substantial po1tion of the b11ilding area, a mat foundation may be used as an alternative to reduce 
forming and steel bending costs. The Structural Engineer may also choose to use drilled piers to 
support improvements, or for shoring and underpinning, ifrcquired. De.tailed foundation design 
criteria are presented later in this report. 

We estimate that improvements supported on fo1mdations designed and constrncted in 
accordance with our recommendations will experience post·construction total settlements from 
static loading ofless than l inch with differential settlements of less than Y, inch over a SO· foot 
span. 

Geologic Hazards 

Faulting 

The property tloes not lie within an Alquist·Priolo Eruthquake Fault Zone as defined by the 
California Division of Mines and Geology. The closest mapped active fault in the vicinity of the 
site is the San Andreas Fault, located about 6 miles southwest of the site (CDMG, 1998). No 
. active faults are shown crossing the site on reviewed published maps, nor did we observe 
evidence of active fattlling during our investigation. Therefore we conclude that the potential 
risk for damage to improvements at the site due to surface rupture from faults to be low. 
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Earthquake shaking resulls from the sudden release of seismic energy during displacement along 
a fault. Dmlng an earthquake, the intensity of ground shaking at a particular location will 
depend on a number of factors including the earthquake magnitude, the distance to the zone of 
energy release, and local geologic conditions. We expect that the site will be exposed to strong 
earthquake shaking during the life of the improvements. The recommendations contained in the 
applicable Building Code should be followed for reducing potential dan1agc to the improvements 
from earthquake shaking. 

Liquefaction 

Liquefaction results in a loss of shear strength and potential volume reduction in saturated 
granular soils below the groundwater level from earthquake shaking. The occunence of Lhis 
phenomenon is dependent on many factors, including the intensity and durntion of ground 
shaking, soil density and particle size distribution, and position of the groundwater table (Seed 
amt Idriss, 1982). The site does not lie within a liquefaction potential zone as mapped by the 
California Division of Mines and Geology for the City and County of San Francisco (CDMG, 
2000). In addition, the earth materials encountered on our borings have a low potential for 
liquefaction. Therefore, it is om opinion that there is a low potential for damage to the planned 
improvements from liquefaction. 

Lateral Spreading 

Lateral spreading or lurching is genernlly caused by liquefaction of marginally stable soils 
underlying gentle slopes. In these cases, the surficinl soils move toward an unsupported face, 
such as an incised channel, river, or body of water. Because the site has a low potential for 
liquefaction, we judge that there is a low risk for damage of the improvements from seismically
induccc\ lateral spreading. 

Densification 

Densification can occur in dean, loose granular soils during earthquake shaking, resulting in 
seismic settlement and differential compaction. lt is om opinion that earth materials subject to 
seismic densification do not exist beneath the site in sutfJcient thickness to adversely impact the 
planned impi·ovements. 
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The geologic maps of the site vicinity reviewed for this study did nol show Jandslirles at the 
subject site. In addition, a map prepared by the California Division of Mines and Geology for 
the City and County of San Francisco (CDMG, 2000) does not indicate that the subject site lies 
within an area of potential earthquake-indueed landsliding. During our site reconnaissance, we 
did not observe evidence of active slope instability at the site. Therefore, it is our opinion that 
the polcntfol for damage to the improvements from slope instability st the site is low provided 
the recommendations presented in this repmt arc incorporated into the design and constmction of 
the project. 

RECOMMENDATIONS 

Site Preparation and Grading 

General 

The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Desig11 criteria are provided for foundations and retaining walls in soil and rock. Soil design 
criteria may be assumed within 4 foet of the current ground surface and rock design criteri~ may 
be assumed more than 4 feet below the current b'Tound sm'face. However, if during corntruction, 
soil is observed more than 4 feet below the ground surface at foundation levels, the foundations 
will need to be deepened to bear in rock, or the foundations will need to be redesigned using the 
soil values. Likewise, if more than 2 fed of soil thllil what was anticipated from the bol'ings is 
being retaining by subsurface walls, the pmtions of walls supporting the additional soil will need 
to be designed using the lateral earth pressUl'es for soil conditions. 

We assume that the planned improvements will be constructed at or below existing site grades. 
lf site grndcs are raised by filling more than about 1 foot, we should be retained to calculate the 
impact of :filling on slope stability, site settlements, and foundations. 

Clearing 

Areas to be graded 8hould be cleared of debris, deleterious materials, and vegetation, mid then 
stripped of the upper soils containing root growU1 anti organic mattcL We anticipate that the 
required depth of stripping will generally be less than 2 inches. Deeper stripping may be 
required to remove localized concentrations of organic matter, such as tree roots. The cleared 
materials should be removed from the site; strippings may be stockpiled for reuse as topsoil in 
landscaping areas or should be hauled off site. 
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Bedrock was encountered in our borings at a depth of about 3 to 4 feet below the ground surface. 
We anticipate that excavations in the upper pmtions of bedrock at the site can be conducted with 
conventional equipment, although localized ripping may be required. Excavations extending 
deeper into the bedrnck may require extra effort, such as heavy ripping, hoe-rains, or jack· 
hammering. We anticipate that the bedrock will become harder and more massive with 
increasing depth. 

Overexcnvation 

Loose, porous soils and topsoil, if encountered, should be overexcavated in areas designated for 
placement llfi\1turc engineered fill or support of improvements. Ditticu\ty in nchieving the 
recommended minimum degree of compac.tion described below should be used as a fide\ 
criterion by the geotechnical engineer to identify areas of weak soils that should be removed and 
replaced as engineered fill. The d~pth and extent of excavation shouk\ be approved i11 the field 
by the geotechnical engineer prior to placemen\ of fill or improvements. 

Subgl'adc Preparation 

Exposed soils designated to receive engineered fill should be cut to fmm a level bench, searitied 
to a minimLtm depth of 6 inches, brought to at least optimum moisLUJ'e content, and comp<ictcd to 
at \east 90 percent relative compaction, in accorda11ce with ASTM test designation D 1557. 

Material fnr Fill 

It is anticipated that the on-site soil will be suitable for reuse as fill provided that lumps greater 
than 6 inches in largest dimension and perishable materials are removed, and that the fill 
materials are approved by the geotechnica\ engineer prior to use. 

Fill materials brought onto the site should be free of vegetative mater and deleterious debris, and 
should be primm:lly granular. 'TI1e geotechnica\ engineer should approve fill material prior to 
trucking it to the site. 

Compaction of Fill 

Fill should be placed in level lifts not exceeding 8 inches in loose thickness. Each lift should be 
brought to at least the optimum moisture content and compllcted to at \east 90 percent relative 
compaction, in accordance with ASTM test designation D 1557. 
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During excavations adjacent to existing su·uctures or footings, care should be taken to adequately 
support the existing structures. When excavating below the level of foundations supporting 
existing structmes, some f01m of underpinning may be required where excavations extend below 
an imaginary plat1c slupii1g at l: 1 downward mid outward from the edge of the existing footings. 
All temporary underpinning design and construction are the responsibility of the contractor. 
Earth Mechanics is available to provide consultation regarding w1derpinning adjacent 
improvem"n\s. 

Tcmpo1·ar)' Slopes 

Temporary slopes will be necessary during the planned site excavations. In order to safely 
develop the site, temporary slopes wi II need to be laid back in conformance with OSHA 
standards at safe inclinations, or temporary shoring will have to be installed. All temporary 
slopes and shoring design are the responsibility of the contractol'. Earth Mechanics is available 
to provide consultation regarding stability and support of temporary slopes during construction. 
The contractor may choose to excavate test pits to evaluate site earth materials and the need for 
temporary shoring. 

Finished Slopes 

In geneml, finished cut and fill slopes in soil should be constmcted al an inclination not 
exceeding 2:1 (horizontal:vertical). Routine maintenance of slopes should be 'mticipated. The 
tops of cut slopes should be rounded and compacted to reduce the risk of erosion. Fill and cut 
slopes should be planted with vegetation to resist erosion, or protected from erosion by other 
measures, upon completion of grading. Surface water runoff should be intercepted and diverted 
away from the tops and toes of cut and fill slopes by using berms or ditches. 

Seismic Design 

The following seismic design parameters apply: 

Site Class C 
S,= l.520, S1 =0.693 
Fa= 1.0, Fv = 1.3 
SM,= 1.520, SM 1 =0.901 
SD,= 1.013, SD1 = 0.601 
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The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Design c1·iteria arc provided for foundations in soil and rock. Soil design cri1eria may be 
assumed within 4 feet of the current ground surface and rock design criteria may be assumed 
more than 4 feet below the current ground surface. However, if during construction, soil is 
observed more than 4 feet below the gwund surface at foundation lewis, the foundations will 
need to be deepened to bear in rock, or the foundations will neetl to be redesigned using the soil 
values. 

It is our opinion that the pla1med improvements may be supported on a conventional spread 
fooling foundation bearing in competent ea1th materials. Tfthe spread footings would cover a 
substantial portion of the building area, a mat foundation may be used as an alternative to reduce 
forming and steel bending costs. The StruchJTal Engineer may also choose to use drilled piers to 
support improvements, or for shoring and underpinning, if required. Design criteria for each 
foundati.on type are presented below. 

Spread Footiugs 

Spread footings should extend at least 24 inches below lowest adjacent exterior grade, or 18 
inches below lowest adjacent interior grade, whichever is lower. If soft or unstable soil arca8 ure 
encountered at the bottom of the footings, localized deepening of the footing excavation will be 
necessary. Footing depths may he reduced if co111pelent bedrock i.s exposed in footing 
excavations. Footings should be stepped lo produce level tops and bottoms and should be 
deepened as necessary to provide at least 7 feet of horizontal clearance between the portions of 
footings designed to impose passive pressures and the foce of the nearest slope or rett1ining wall. 

Spread footings bottomed in soil can be designed to impose dead plus code live load bearing 
pressures and total design load bearing pressures of2,000 and 3,000 psf, respectively. If 
foundations are bottomed in bedrock, the footings may be designed for mindmum allowable rock 
contact pressures of 3,500 pounds per sq11are foot (.rsf) for dead plus sustained live loads, and 
5,000 psffor total loads, including wind or seismic forces. 
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There should be no isolated footing pads. We recommend that all new fo<)tings be 
interconnected and the foundation system should have upslope-downslope elements spaced no 
more lhan 20 feet upart. Resistance to lateral pressures can be obtained from passive earth 
pressures against the face of the footing and soil friction along the base of footings. A passive 
pressm·e equivalent to that obtained using a fluid weight of 250 pounds per cubic foot (pcf) and a 
friction factor of 0.3 may be used to resist lateral forces and sliding in soil. In bedrock, a 
uniform pressure of 3000 psf and a friction factor of 0.4 times the net vertical dead load may be 
used for design to resist lateral forces and sliding. These values include a safety factor of 1.5 at1d 
may be used in combination v.'ithout reduction. Passive pressures should be disregarded in areas 
with less than 7 feet of horizontal soil confinement and for the uppermost J -foot of foundation 
depth unless confined by concrete sliibs ur pavements. 

Drilled Piers 

Drilled, cast-in-place, reinforced concrete piers should be al least 14 inches in diameter and 
extend at least 10 feet below grade .• or to practical drilling refusal in bedrock. Piers should be 
designed for a maximum allowable skln .friction or 500 psf for combined dead plus sustained live 
loads in soil. ln bedrock, piers should be designed for a maximum allowable skin friction of 
l,000 psffor combined dead plus sustained live loads. The above values may be increased by 
one-third for total loads, including the etrect of seismic or wind forces. The weight of the 
foundation concrete extending below grade may be disregarded. We recommend that all piers be 
interconnected with grade or tie beams and the foundation system should h<we upslope
downslope elements spaced no more than 20 feet apait . 

. Resistance to lateral displacement of individual piers will be generated primarily by passive earth 
pressures acting on the pier. Passive pressures in soil should be assumed equivalentto those 
generated by a fluid weighing 250 pcf acting on 2 pier diameters. In bedrock, a passive pressure 
equivalent to that generated by a uniform pressure of 3000 psf acting on J .5 pier diameters may 
be used. Passive pressures should be neglected within 12 inches of the ground surface in areas 
not confined by slabs or pavements and in areas with less than 7 foet ofb<irizonlal co11finement. 
Piers designed to resist lateral loads from retaining walls will reach their maximmn lateral load 
carrying capacity at a depth of 8 times the pier diameter. A practical limit on the pier depth of 
twice the height of the retaining wall can be used, if less than 8 times the pier diameter. 

Where groundwater is encountered during pier shaft drilling, it should be removed by pumping, 
or the concrete must be placed by the tremic method. If the pier shafts will not stand open, 
temporary casing may be necessary to support the sides of the pier shafts until concrete is placed. 
Concmte should not be allowed lo free fall more th"n 5 feet to avoid segregation of the 
aggregate. 
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A mat foundation may be used to support the planned improvements. The mat can be designed 
for an average allowable bearing pressure in soil over the entire mat of 2,000 psf for combined 
dead plus sustained live loads, and 3,000 psffor total loads including wind or seismic forces. 
The weight of the mat extending below current site grade may be neglected in computing bearing 
loads. Localized incre(lses in bearing pressures of up to 4,000 psfmay be utilized. If the mat is 
bottomed in bedrock, the mat may be designed for maximum allowable rock contact pressures of 
3,500 pounds per square foot (psf) for dead plus sustained live loads, and 5,000 psf for total 
loads, including wind or seismic forces, with localized increases up to 8,000 psf. For elastic 
design, a modulus of subgrade reaction for soil of 50 kips per cubic foot and for rock of200 kips 
per cubic foot may be used. 

Resistance to lateral pressures can be obtained from passive earth pressures against the face of 
the mat and soil friction along the base of the mat foundation. We recommend that an allowable 
passive equivalent fluid pressure in soil of 250 pcf and a friction factor o:f 0.3 times the net 
vertical dead load be used for design. In bedrock, a uniform pressure of 3000 psf and a friction 
factor of 0.4 times the net vertical dead load may be used for design to resist lateral forces and 
sliding. Passive pressures should be disregarded in areas with less than 7 feet of horizontal soil 
confinement and for the uppermost 1-fooi of foundation depth unless confined by concrete slabs 
or pavements. 

Retaining Walls 

The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Design criteria are provided for retaining walls in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current ground surface and rock design criteria may be assumed 
more than 4 feet below the current ground surface. However, if more than 2 feet of soil than 
what was anticipated from the borings is being retaining by subsurface walls, the portions of 
walls supporting the additional soil will need to be designed using the lateral earth pressures for 
soil conditions. 

Retaining walls should be folly backdrnined. The backclrains should consist of at least a 3-inch
diameter, rigid pe1forated pipe, or eqLtivalenl such as a "high profile drain", surrounded by a 
drainage blanket. The pipe should be sloped to drain by gravity to appropriate OLttlet.s. 
Accessible subdrain cleanouts should be provided and maintained on a routine basis. The 
drainage blanket should consist of clean, free-draining crnshcd rock or gravel, wrapped in a filter 
fabric such as Mirafi 140N. The aggregate drainage blanket should be at least I foot in width 
and extend to within 1 foot of the smface. The uppermost I-foot should be backfilled with 
compacted native soil to exclude surface water. Alternatively, the drainnee hlanket could consist 
of Caltrans Class 2 "Permeable Material" or a prefabricated drainage structllt'e such as Mirafi 
Miradrain. The backdrain shottld extend down at least 8 inches below lowest adjacent grade. 
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Vertical retaining walls that are free to rotate at the lop should be designed to resist active lateral 
soil pressures equivalent to those exerted by a t1uid weighing 40 pcf where the backslope is 
leve.I, and 60 pcffor backfill at a 2:.1 (l1ori:i.ontal:ve1.tical) slope. In areas wh~.re bedrock is 
ex.posed and backfill is placed behind the wall, the structural engineer may use a0tive lateral 
earth pressures equivalent to those exerted by a fluid weighing 30 pcf where the backslope is 
level, and 45 pcffor backfill at a 2:1 (horizontal:ve11ir,.i1i) slope. lfthe retaining wall is 
constructed directly against the bedrock with no backfill, the structural enginee1· ltlay use active 
lateral cru1h pressures equivalent to those exerted by a fluid weighing 20 pcf where the backslope 
is level, and 26 pcf for backfill at a 2: l (horizontal:vcrtical) slope. For intermediate slopes, 
interpolate between these values. We should be consulted to calculate lateral pressures on 
retaining walls Iha! me tied-back or braced. 

In addition to lateral earth pressures, i'etaining walls must be designed 10 resist horizontal 
pressures that may be generated by surcharge foundation loads applied at or near tl1e ground 
surface. lf a footing surcharge is located above a retaining wall within a ho1-izontal distance of 
0.4.H, where H is the height of soil retained by the wall, then a l10rizontal latcrnl resultant force 
equal to 0.55 Q1, should be applied to the retaining wall at a height above the base of the wall 
equal to 0.6H. Qc equals tfo: equivalent resultant footing line load. This footing surcharge load 
applies equally to walls that are fixed or free to rotffte. As en exampk, a retaining wall 
supporting I 0 feet of soil has a fooling 2 feet away from the lop of the wall c>1rrying a .line load 
of 1,000 pounds per lineal foot. This footing is within 0.4H""4 feet of the retaining wall. The 
resultant horizontal force on the retaining wall from the footing surcharge load would be 
0.55x l ,000~550 pounds acting 0.6II=6 feet above the base of the retaining wall. 

Jn addition to laterul earth pl'cssures and adjacent footing loads, retaining walls must be designed 
to resist hoifaontal pressures that may be generated by surcharge loads applied at or near the 
gr0tmd surface. Where an imaginary l: 1 (H:V) plane projected downward from the uutem10st 
edge of a surcharge load intersects a retaining wall, that portion of the wall below the 
intersection should be designed for an additional horizontal thrust from a uniform pressure 
equivalent to one-third the maximum anticipated surcharge pressure in soil and one-fourth the 
maximum anticipated smcharge pressure in. rock. In some cases, this value yields a conservative 
estimate of the actual lateral pressure imposed. We should be contacted if a more precise 
estimate of lateral loading on the retaining wall from surcharge pressures is desired. 

I 
I 
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Rigid retaining walls constrained against such movement could be subjected to "at-rest" lateral 
earth pressures equivalent to those exerted by the fluid pressl\res listed above plus a uniform load 
of 6•H pounds per square foot in soil and of 4•H po\mds per sqnare foot in rock, where His the 
height of the backfill above footing level. Where an imaginary 1: l (H:V) plane projected 
downward from the outermost edge of a surcharge load intersects a lower retaining wall, that 
portion of the constrained wall below the intersection should be des~gned for an additional 
horizontal thrust from a uniform pressure equivalent to one-half the maximum anticipated 
surcharge pressure in soil and one-third the maximum anticipated surcharge pressure in rock. In 
some cases, this value yields a conservative estimate of the actttal lateral pressure imposed. We 
should be contacted if a more precise estimate of lateral loading on the retaining wall from 
SlU'chru·ge pressures is desired. 

A seismic pressure increment equivalent to a rectangular pressure distribution of SH in psf may 
be used, where His the height of the soil retained in feel. 

Wall backfill should consist of soil that is spread in level lifts not exceeding 8 inches in 
thickness. Each lift should be brought to at least optimum moisture content and compacted to 
not less than 90 percent relative compaction, per ASTM test designation D 1557. Retaining 
walls may yield slightly dnring backfilling. Therefore, walls should be properly braced during 
the backfilling operations. 

Where migration of moisture through retaining walls "''ould be detrimental or undesirable, 
retaining walls should be wate1proofed as spe<0ified by the project architect or structm·al 
engineer. 

Retaining walls should be supported on footings designed in accordance with the 
recommendations presented above. A minimum factor of safety of l.5 against overtuming and 
sliding should be used in the design of retaining walls. 

Slab-on-Grade Floors 

The subgrade soil in slab and llatwork areas should be proof rolled to provide a firm, non
yielding surface. If moisture penetration through the slab would be objectiomtble, slabs should 
be lmderlain by a capillaiy moisture break consisting of at least 4 inches of clean, free-draining 
crushed rock or gravel graded such that 100 percent will pass the l-inch sieve and none will pass 
the No. 4 sieve. Further protection against slab moistme penetration can be provided by means 
of a moisture vapor barrier membrane, placed between the drain rock and the slab. The 
membrru1e may be covered with 2 inches of damp, clean sand to protect it during construction. 

i 
l 

i 

I 
i 
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Additional protection against moisture seepage into subsurface levels rnay be provided by 
installing a slab underdrain system. If selected .• lhe slab underdrain system would consist of 
tretiches, which arc at least 12 inches deep and 6 inche' wide, spaced no futther than 10 feet 
apart beneath the floOI' slab. The hottoms of the trenches should slope to drain to a low-point by 
gravity. A 3-ineh diametc,r, rigid perfotated pipe should be placed near lhe bottom of the trench 
which is fully encapsulated in drain rock. The drainrock should be fully encapsulated in an 
approved filter fabric. The perforated pipes should be tied to closed conduits which ot1tlet at 
appropriate discharge point,. 

Site Drainnge 

Positive drainage should be provided away from the improvements. Roof downspouts shonld 
discharge into closerl conduits that drain into the site storm drain system. Surface drainage 
facilities (roof downspouts and drainage inlets) should be maintained entirely separate from 
subsurface drains (retaining wall backdrains and underslab drains). Drains should be checked 
periodically, and cleaned and maintained as necessary to provide unimpeded flow. 

Supplemental Services 

Earth Mechanics recommend that we be retained to review the project plans and specifications to 
deteruiinc if they are consistent with our recommendations. In addition, we should be retained to 
observe geotechnical construction, particularly site excavations, placement ofrelaiuiug wall 
backdrains, !ill compaction, and excavation of fmmdations, lrn well as to perform appropriate 
field observations and laboratory tests. 

If, during construction, subsmface conditions different from those described in this report are 
observed, or appear to be present beneath excavations, we should be advised at once so that these 
conditions may be reviewed and our recommendations reconsidered. The recommendations 
made in this report are contingent upon our notification and review of the changed conditions. 

If more than 18 months have elapsed between the submission of this report and the start of work 
at the site, or if conditions have changed because of natural cat1ses or construction operations at 
or adjacent to the site, the rec01m11e11dations ofthis report may no longer be valid or appropriate. 
In snch case, we recomrnend that we review this report to determine the applicability of the 
conclusions and recommendations considering the time elapsed or changed conditions. The 
recornmcndations made in this report are contingent upon such a review. 

These services are performed on an as-requested basis and are in addition to this geotechnical 
investigation. We cannot accept responsibility for conditions, situations or stages of construction 
that we arc nol notified to observe. 
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This report has been prepared for the exclusive use ofBluorange Designs and their con;cultants 
for the proposed project described in this report. 

Our services consist of professional opinions and conclusions developed in accordance with 
generally accepted geotcchnical engineering p1inciplcs and practices. We provide no other 
warranty, either expressed or implied. Our conclusions and recommendaLions.are based on the 
information pruvidcd us regarding the proposed construction, the results of our field exploration 
and laboratory testing program,., and profo,sional judgment. Verification of our eondusions and 
recommendations is subje<.:t to our review of the project plans and specifications, and our 
observation of construction. 

The test boring logs represent subsurfaue conditions at the locations and on the date indicated. 1t 
is not wairnnted that they are represenlali ve of such conditions elsewhere or at other times. Site 
conditions aml cultural foatures described in the text of this report are those existing at the time 
of our ifoltl exploratio11, conducted on June 28, 2013, and may not necessarily be the same or 
comparable at other times. 

The locations of the test boiings were established in the field by reference to existing features 
and sh(mltl be considered approxinmte only. 

The scope of our services did not include ai1 environmental assessment or an investigation of the 
pre.sence or absence of hazardous, toxic, or corrosive materials in the soil, surface water, 
groundwater or air, on or below, or ai·ound the site, nor did it include an evaluation or 
investigation of the presence or absence of wetlands. 
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Field Exploration 
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APPENDIX C 

Our field exploration consisted ofa geologic reconnaissance and subsurface exploration by 
means of two test borings logged by our Engineer on June 28, 2013. The test borings were 
drilled with a hand c~rried, portable drill rig utilizing continuous flight, 4-inch-diamcter augers. 
The borings were drilled at the approximate locations shown on Plate l . 

The logs of the test borings are displayed 011 Plates 2 and 3. Representative undisturbed samples 
of the earth materials were obtained from the test borings at selected depth intervals with a l.4-
inch ioside <litm1etcr, split barrel Standard Penetrntion Test (SPT) sampler, a 2-inch inside 
diameter, split-barrel sampler, and a 2.5-it1ch inside diameter, modified California sampler. 

Penetration resistance hlow counts were obtai11ed by dropping a 70-pound hammer through a 30-
inch free fall. The sampler was driven 24 inches or less and the num\ier or blows was recorded 
for each 6 inches of penetration. The blows per foot recorded on the Boring Logs represent the 
accumulated number of blows that were re4uired to drive the sampler the last 12 inches or 
fraction thereof. 

The soil classifications tire shown on the Boring Logs and referenced on Plate 4. Bedrock is 
described in accordance with the eligincering geology rock terms presented on Plate 5. 

Laboratory Testing 

Natural water contents and percentages of gravel. sand, and fines were determined on selected 
soil samples recovered from the test borings. The data are recorded at the appropriate sample 
depths on the Boring Logs. 
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EARTH MECHANICS CONSULTING ENGINEERS 

Gcotechnical Engineering 

November 29, 2016 
Project Number: 13-4060 

Mr. James Fogarty 
B!uorange Designs 
241 Amber Drive 
San Francisco, CA 94131 

Subject: Geotechnical Report Update 
Proposed Residence at 
3516 & 3526 Folsom Street 
San Francisco, California 

Dear Mr. Fogarty: 

360 Grand Avenue • Suite 262 
Oakland, CA 94610 

Phone (510) 839-0765 
Fax (510) 839-0716 

This leller presents an update of my geotechnical investigation report for the prnposed 
residence at 3516 and 3526 Folsom Street in :San Francisco, California, IL Allen Gruen, 
Geotechnical Engineer performed a geotcchnical investigation for lbe project and 
presented resulls in the report dated August 3, 2013, 

Proposed Project 

It is my understanding that the project will consist of the design and construction of a new 
residence on an undeveloped lot. No other project details are known at this time. 

Report Update 

It is my opinion that, the findings, c011clusions, and reconunendations presented in oqr 
geotechnical investigation rep01t dated August 3, 2013, are still valid and applicable for 
the proposed development. 



H. Allen Gruen, Geotech:nical Engineer Page 2 
Project Number: 13-4060 
3516 and 3526 Folsom Street, San Francisco CA 
November 29, 2016 

l appreciate the opportunity to be of continued service to you on this project. If you have 
any questions, please call me at (510) 839-0765. 

Sincerely, 

H. Allen Gruen, C.K, G.E. . 
Geotechnical Engineer(b oJ 

Mr. .Tnmcs Fogarty 
l3luorange Designs 
241 Amber Prive 
San Francisco. CA 94131 
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H. ALLEN GRUEN 

Ge:otechn.ical Engineer 

January 24, 2017 
Project Number: 1 3-4060c 

Bluorange Designs 
241 Amber Drive 
San F rancisc6, CA 94131 

Subject: Geotechnical Responses to Project Review Letter· 
3 516 and 3 526 Folsom Street 
San Francisco, C.alifornia 

Dear Ladies and Gentlemen: 

360 Grand Avenue, # 262 
Oakland, CA 94610 

Phone (510) 839-0765 
H.A1len.Gruen@gn1ail.com 

'\'his letter ptescnto my geotechnieal 1•espbns0s to the project review letter by Storesund 
Consulting, dated Decel)\\m· 1, 2016, for the proposeci residences at 3 516 ~nd 3526 
Folsom Street in San Francisco, Californie. H. Allen Gruen, Geotechnical Engineer 
perfonned a gcotechnical investigation for the project anJ µresented results in the report 
dated August 3, 20 l3. 

• The reviewer notes that geotechnical borings do not extend to the proposed depth 
of exeavations (about 6 !bet deep). Our boringc,. encountered chert bedrock at 
depths about 2 to 4 feet Practical drilling refusnJ was encountered at the 
maxi•num depth explornct of 5 f¢ct We anticipate that bedrock wil.l extend for a 
significant depth below the subject site, 

• Estin1ating .induced ground vibrations c~rused. by roc.k excavalions causing 
potential degrad'1tion of the transmission line inte~r)ty was beyond our scope of 
work for the residential cleveloprnent. 

• Deterrnining negative impacts of construction traffic to the transmission line 
inte!,>rity was beyond our scope of work for the residential develop111ent. 

• The construction operations for the subject residential development adjacent to the 
transmission pipeline are not expected to haw" significaal detritrn;ntal impact to 
the transmission pipeline. 



H. Allen Gruen, Geotechnical Engineer Page 2 
Project Number: l J-4060c 
3516 and 3526 Folsom Street, San Francisco CA 
Janumy 24, 2017 

I appt'cciatc the opportunity to be of continued service lo you on this project lf you have 
any questions, please call me at (510) 839-0765. 

Sincerely, 

~ (ljl~)t!fo-) 
H. Allen Gruen, C.E., G.E. 
Oeoleelmical Engineer 
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und nsulti 
154 Lawson Rond, Kensington_, CA 94707 

June 14, 2017 

SF Board of Supervisors 
San Francisco City Hall 
1 Dr Carlton B Goodlett Pl #244 
San Francisco, CA 94102 

Subject: Review of Proposed Pipeline Impacts 
3516 & 3526 Folsom Street 
San Francisco, California 

5 i(l-225-5389 (cell) email: nme~]jston:.sundconsu\ling.com 

Dear President Breed and Honorable Members of the Board of Supervisors, 

I have reviewed the analyses upon which the proposed mitigation options' relative to PG&E's 
natural gas Line 109 (the "Transmission Line") have been generated. In my opinion, the analyses 
are inadequate, incomplete, and fall short of a rigorous evaluation of pipeline integrity and 
assurance of public safety given the potential harm as a result of rupture and ignition of natural 
gas from this transmission pipeline. As a result, a reasonable possibility of a significant effect still 
exists with respect to degradation of the Transmission Line integrity and the adequacy and 
feasibility of the proposed mitigation actions are very much in question. 

While an assessment of a potential suite of ground velocities has been completed, no direct 
assessment of pipeline integrity impacts have been evaluated. The analyse? presented associated 
with this negative declaration are indirect. The current analysis infers that peak particle velocities 
(PPV) below a certain threshold will not degrade pipeline integrity. Inference is not equivalent to 
a data-driven validated relationship by PG&E that explicitly establishes a direct correlation 
between peak particle velocity and degradation of pipeline integrity. 

The American Society of Me~hanical Engineers (ASME) has a standard (ASME B31.8S) that 
presents guidance on evaluation of gas pipeline integrity'. A multitude of factors that impact 
pipeline integrity are presented in this document. These factors include: pipe wall thickness, 
diameter, seam type and joint factor, year of installation, bending method, joining method and 
process of inspection, depth of cover, field coating methods, soil backfill, cathodic protection, 
coating type, nominal maximum and minimum operating pressures, leak/failure history, pipe wall 
temperature, OD/ID corrosion monitoring, pressure fluctuations, encroachments, vandalism, and 
external forces. It is unclear that all of these factors are fully accounted for in the PPV-lntegrity 
relationship proposed by PG&E. 

Further, ASME B31.8S recommends that validation of any assessment process is vital. "Validation 
of risk analysis results is one of the most important steps in any assessment process. This shall be 
done to assure that the methods used have produced results that are usable and are consistent 
with the operator's and industry's experience ... A risk validation and process shall be identified 
and documented in the integrity and management program. Risk result validations can be 

1 San Francisco Planning Department, Mitigated Negative Declaration (April 19, 2017; amended June B, 2017) 
2 ASME 831.BS-2004 "Managing System Integrity of Gas Pipelines" 
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3516 & 3526 Folsom Street 
Jun~ 14, 2017 

successfully performed by conducting inspections, examinations, and evaluations at locations 
that are indicated as either high risk or low risk to determine if methods are correctly 
characterizing the risks." No such validation has been provided or referenced. 

Based on the facts and new analyses associated with the proposed development, it is my expert 
opinion that a reasonable possibility of a significant effect still exists with respect to degradation 
of the Transmission Line integrity. 

Given the uncertainties of actual pipe integrity, strong consideration should be given to replacing 
the segment of pipeline to ensure maximum integrity and minimal exposure of residents to 
potential undue injury or death as a result of the anticipated heavy excavation and ground 
disturbance activities. 

No payments for services have been received and no future promises of compensation have been 
offered. 

I reserve the right to update my independent review based on new information. 

Please contact me with any questions or comments by phone at (510) 225-5389 or via email at 
illll§@storesunclconsulting.com. 

Sincerely, 

STORESUND CONSULTING 
/-- ··•.. (} -@ (~-\~ 
Rune Storesund, D.Eng., P.E., G.E. 
Consulting Engineer 

UC Berkeley Center for Catastrophic Risk Management 
Executive Director 
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GENERAL NOTES 

1. ELEVATIONS ARE BASED ON CITY OF SAN FRANCISCO DATUM AND 
THE TOPOGRAPHIC SURVEY PERFORMED BY WESTOVER SURVEYING, 
DA TED JUNE 20, 2013. 

2. CONTRACTOR SHALL COMPLY WITH ALL CITY AND COUNTY OF SAN 
FRANCISCO LAWS AND ORDINANCES; REGULATIONS OF THE DEPARlMENT 
OF INDUSTRIAL RELATIONS, O.S.H.A. AND INDUSTRIAL ACCIDENT 
COMMISSION RELATIONS TO THE SAFETY AND CHARACTER OF THE WORK, 
EQUIPMENT AND PERSONNEL 

3. STREET IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE 
WITH CITY AND COUNTY OF SAN FRANCISCO STANDARD SPECIFICATIONS 
AND STANDARD PLANS. 

4. THE OWNER SHALL BE RESPONSIBLE FOR OBTAINING ALL EASEMENTS, 
RIGHTS OF ENTRY, ETC. NECESSARY TO CONSTRUCT ANY WORK SHOWN 
HEREON. 

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL 
ENCROACHMENT, EXCAVATION, CONCRETE, ELECTRICAL, IRRIGATION, 
PLUMBING, ETC. PERMITS NECESSARY PRIOR TO BEGINNING CONSTRUCT 
FOR ANY WORK SHOWN HEREON. 

6. CONTRACTOR SHALL POST EMERGENCY TELEPHONE NUMBERS FOR 
PUBLIC WORKS, AMBULANCE, POLICE AND FIRE DEPARTMENTS, AND THE 
CONTRACTOR. 

7. CONTRACTOR SHALL HAVE A SUPERINTENDENT OR REPRESENTATIVE 
ON SITE AT ALL TIMES DURING CONSTRUCTION. 

8. THE LOCATION AND PROTECTION OF ALL UTILITIES IS THE 
RESPONSIBILITY OF THE CONTRACTOR. CONTACT U.S.A. UNDERGROUND 
SERVICE ALERT 48 HOURS PRIOR TO ANY EXCAVATION 
(800-422-4133). 

9. THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITIES, 
PIPELINES OR STRUCTURES SHOWN ON THESE PLANS WERE OBTAINED 
BY A SURVEY OR BY REVIEW OF EXISTING PLANS. APPROVAL OF 
THESE PLANS BY FRANCO CIVIL ENGINEERING OR REVIEW BY CITY 
ENGINEER DOES NOT CONSTITUTE A REPRESENTATION AS TO THE 
ACCURACY OR COMPLETENESS OF THE LOCATION OR EXISTENCE OR 
NON-EXISTENCE OF ANY UNDERGROUND UTILITIES, PIPELINES OR 
STRUCTURES WITHIN THE LIMITS OF WORK. IT SHALL BE THE 
CONTRACTOR'S RESPONSIBILITY TO VERIFY THE LOCATION OF ALL 
EXISTING UTILITIES PRIOR TO BEGINNING WORK. 

10. THE CONTRACTOR AND SUBCONTRACTORS AGREE THAT THEY 
ASSUME SOLE RESPONSIBILITY AND COMPLETE RESPONSIBILITY FOR JOB 
SITE CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THIS 
PROJECT, INCLUDING SAFETY OF ALL PERSONS AND PROPERTY; AND 
THAT THE CONTRACTOR SHALL DEFEND, INDEMNIFY AND HOLD THE 
OWNER, FRANCO CIVIL ENGINEERING, FROM ANY AND ALL LIABILITY, 
REAL OR ALLEGED, IN CONNECTION WITH THE PERFORMANCE OR WORK 
ON THIS PROJECT, EXCEPTING FOR LIABILITY ARISING FROM THE SOLE 
NEGLIGENCE OF THE OWNER OR THE ENGINEER. 

11. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO COORDINATE 
CONSTRUCTION WITH THE UTILITY AGENCIES AND THE SUBCONTRACTORS. 
IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO NOTIFY FRANCO 
CIVIL ENGINEERING OF ANY DIFFERENCES OF LOCATION OF EXISTING 
UTILITIES FROM THAT SHOWN, OR ANY CONFLICTS WITH THE DESIGN 
BEFORE CONTINUING WORK IN THAT AREA. 

12. A SURVEYOR LICENSED IN THE STATE OF CALIFORNIA SHALL SET 
ALL STAKES AND PROVIDE CUT SHEETS FOR THIS PROJECT. THE 
CONTRACTOR SHALL REQUEST STAKES 48 HOURS IN ADVANCE. THE 
CONTRACTOR SHALL CAREFULLY PRESERVE STAKES AND MARKERS. IN 
CASE SUCH STAKES AND MARKERS ARE DESTROYED OR DAMAGED THEY 
WILL BE REPLACED AT THE ENGINEER'S EARLIEST CONVENIENCE. THE 
CONTRACTOR WILL BE CHARGED FOR THE COST OF NECESSARY 
REPLACEMENT OR RESTORATION OF STAKES AND MARKERS WHICH IN 
THE JUDGMENT OF THE ENGINEER WERE CARELESSLY OR FULLY 
DESTROYED OR DAMAGED BY THE CONTRACTOR'S OPERATIONS. 

13. PRIOR TO PLACING CURB, SIDEWALK, ASPHALT CONCRETE, SUBBASE 
OR BASE MA TERI AL, ALL UNDERGROUND UTILITIES SHALL BE INSTALLED, 
BACKFILL COMPLETED. 

14. THE CONTRACTOR SHALL EXPOSE (I.E. BY POTHOLING) AND CHECK 
INVERTS ON EXISTING SEWERS, STORM DRAINS, AND CLEARANCES OF 
KNOWN CROSSINGS OF OTHER UTILITIES BEFORE CONSTRUCTING NEW 
PIPELINES. IF THE CONTRACTOR DETERMINES THE EXISTING INVERTS 
ARE NOT IN CONFORMANCE WITH THE PLANS, OR CROSSING CONFLICTS 
ARISE, HE SHALL NOTIFY THE ENGINEER BEFORE PERFORMING ANY 
WORK. 

15. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING HIS WORK TO 
AVOID CONFLICTS BETWEEN MAINS AND LATERALS (I.E., STORM DRAINS, 
SANITARY SEWERS AND WATER MAINS). 

16. SHOULD IT APPEAR THAT THE WORK TO BE DONE, OR ANY MATTER 
RELATIVE THERETO, IS NOT SUFFlCIENTL Y DETAILED OR EXPLAINED ON 
THESE PLANS THE CONTRACTOR SHALL CONTACT FRANCO CIVIL 
ENGINEERING FOR SUCH FURTHER EXPLANATION AS MAY BE NECESSARY. 

17. IT IS THE DEVELOPER'S AND/OR CONTRACTOR'S RESPONSIBILITY TO 
NOTIFY FRANCO CIVIL ENGINEERING UPON FINDING CONDITIONS IN THE 
FIELD WHICH ARE AT VARIANCE WITH THE PLANS AND/OR WHICH MAY 
REQUIRE ALTERING OF THE PLANS PRIOR TO COMMENCEMENT OF WORK. 

18. THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ANY FIELD 
CHANGES MADE WITHOUT WRITTEN AUTHORIZATION FROM FRANCO CIVIL 
ENGINEERING. 

19. COMPACTION TESTS WILL BE PERFORMED ON ALL TRENCHES AND 
STREET WORK INCLUDING BUT NOT LIMITED TO SUB-GRADE SOILS, 
AGGREGATE SUBBASE AND BASE COURSE MATERIALS TO VERIFY THAT 
COMPACTION CONFORMS TO THE PLANS. TESTING SERVICES SHALL BE 
PERFORMED BY A CERTIFIED TESTING LABORATORY IN CONFORMANCE 
WITH THE STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION 
(CALTRANS). SOIL SAMPLING AND TESTING FREQUENCY SHALL 
CONFORM TO CHAPTER 8 OF THE CAL TRANS CONSTRUCTION MANUAL 
ALL TESTING WILL BE AT THE CONTRACTOR'S EXPENSE. 

20. ANY EXISTING IMPROVEMENTS DAMAGED BY THE CONTRACTOR 
SHALL BE REPAIRED AND/OR REPLACED BY THE CONTRACTOR AT HIS 
EXPENSE. 

21. CONTRACTOR SHALL BE RESPONSIBLE FOR RESPONDING TO ANY 
LOCAL COMPLAINTS ABOUT CONSTRUCTION NOISE. 

22. CONSTRUCTION EQUIPMENT, TOOLS, ETC. SHALL NOT BE CLEANED 
OR RINSED INTO A STREET, GUTTER, STORM DRAIN OR STREAM. 
SHOVEL OR VACUUM SAW-CUT SLURRY AND REMOVE FROM SITE. 

23. A CONTAINED AND COVERED AREA ON-SITE SHALL BE USED FOR 
STORAGE OF CEMENT BAGS, PAINTS, FLAMMABLES, OILS, FERTILIZERS, 
PESTICIDES, OR ANY OTHER MATERIALS THAT HAVE POTENTIAL FOR 
BEING DISCHARGED TO THE STORM DRAIN SYSTEM BY WIND OR IN THE 
EVENT OF A MATERIAL SPILL 

24. ALL CONSTRUCTION DEBRIS SHALL BE GATHERED ON A REGULAR 
BASIS AND PLACED IN A DUMPSTER WHICH IS EMPTIED OR REMOVED 
WEEKLY. WHEN FEASIBLE, TARPS SHALL BE USED ON THE GROUND TO 
COLLECT FALLEN DEBRIS OR SPLATTERS THAT COULD CONTRIBUTE TO 
STORMWATER POLLUTION. ANY TEMPORARY ON-SITE CONSTRUCTION 
PILES SHALL BE SECURELY COVERED WITH A TARP OR OTHER DEVICE 
TO CONTAIN DEBRIS. 

25. CONCRETE/GUNITE TRUCKS AND CONCRETE/PLASTER FINISHING 
OPERATIONS SHALL NOT DISCHARGE WASH WATER INTO THE STREET 
GUTTERS OR DRAINS. 

26. TRASH AND DEBRIS SHALL BE CLEANED UP DAILY IN THE PROJECT 
VICINITY AND ALONG HAUL ROUTES. SWEEP AS NEEDED. 

GRADING AND PAVING NOTES 

1. ALL GRADING SHALL BE PERFORMED IN ACCORDANCE THE STATE OF 
CALIFORNIA DEPARTMENT OF TRANSPORTATION (CALTRANS) STANDARD 
SPECIFICATIONS, LA TEST EDITION. 

2. ALL MANHOLE FRAMES AND COVERS, MONUMENT BOXES AND VALVE 
BOXES SHALL BE SET TO GRADE AFTER FINAL PAVING. THE 
CONTRACTOR SHALL NOTIFY UTILITY COMPANIES, GIVING THEM ADEQUATE 
NOTICE TO ALLOW THEM TO ADJUST THEIR FACILITIES TO GRADE. 

3. ASPHALT CONCRETE - SURFACE COURSE SHALL BE 3 / 4 INCH 
(30MM) MAXIMUM AGGREGATE SIZE ASPHALT CONCRETE AND SHALL 
MEET THE REQUIREMENTS OF SECTION 39 OF THE CALTRANS STANDARD 
SPECIFICATIONS. ASPHALT CONCRETE SHALL BE TYPE 'A'. 
COMPACTING EQUIPMENT SHALL CONFORM TO SECTION 39-5.02, 
"COMPACTING EQUIPMENT", OF THE STANDARD SPECIFICATIONS. 

4. AGGREGATE BASE SHALL BE FURNISHED AS REQUIRED TO 
CONSTRUCT STREET BASE AND SHALL CONFORM TO SECTION 26, 
ARTICLES,26-1.01, 26-1.02, 26-1.02A, 26-1.035, 26-1.04 AND 
26-1.05 OF THE CALTRANS STANDARD SPECIFICATIONS. MAXIMUM 
AGGREGATE SIZE SHALL BE 1-1/2 INCHES (60MM). 

5. ALL PAVEMENT CONFORMS SHALL BE MADE WITH A SMOOTH sun 
JOINT. 

6. PAVEMENT RESTORATION SHALL EXTEND TO A MAXIMUM 18" BEYOND 
THE STANDARD PLAN LIMITS WHERE EXISTING ADJACENT PAVEMENT IS 
RAVELED OR ALLIGATORED. PAVEMENT RESTORATION SHALL INCLUDE 
SAWCUT, REMOVAL OF ASPHALT CONCRETE, AND REPLACEMENT IN KIND 
IN CONJUNCTION WITH TRENCH RESTORATION PAVING OR STREET 
PAVING. 

7. THE CONTRACTOR IS RESPONSIBLE FOR MATCHING EXISTING STREETS, 
SURROUNDING LANDSCAPE AND OTHER IMPROVEMENTS WITH A SMOOTH 
TRANSITION IN PAVING, CURBS, GUTTER, SIDEWALKS, GRADING, ETC .. 
AND TO AVOID ANY ABRUPT OR APPARENT CHANGES IN GRADES OR 
CROSS SLOPES, LOW SPOTS OR HAZARDOUS CONDITIONS. 

B. SURFACE DRAINAGE MUST SLOPE AWAY FROM ALL BUILDINGS. THE 
MINIMUM ACCEPTABLE GRADE FOR SURFACE FLOW, EXCEPT PAVED 
AREAS, AFTER SUBSIDENCE IS 1%. 

9. GRADING ALONG THE EXTERIOR BOUNDARIES SHALL NOT INTERFERE 
WITH THE NATURAL DRAINAGE OF THE SURROUNDING AREA. 

CONCRETE IMPROVEMENTS NOTES 

1. ALL CONCRETE SHALL BE CLASS 'B' UNLESS OTHERWISE SPECIFIED 
AND SHALL MEET THE REQUIREMENTS OF SECTION 90 OF THE 
CALTRANS STANDARD SPECIFICATIONS. ALL CONCRETE IMPROVEMENTS 
SHALL CONFORM TO SECTION 73 OF THE CALTRANS STANDARD 
SPECIFICATIONS. 

2. AGGREGATE BASE SHALL BE PROPERLY WATERED AND ROLLED WITH 
A FULL SIZE ROLLER IN CONFORMANCE WITH THE APPLICABLE PORTIONS 
OF SECTION 26 OF THE CALTRANS STANDARD SPECIFICATIONS. 

LEGEND 
BO BLOW OFF 

BVC BEGIN VERTICAL CURVE 

CL CENTER LINE 

CO CLEAN OUT 

ELEV ELEVA TI ON 

EVC END VERTICAL CURVE 

FL FLOW LINE 

G GAS 

GV GAS VALVE 

INV INVERT 

JT JOINT SERVICE TRENCH 

MH 

PL 

STA 

SS 

TC 

vc 
w 
WM 

WV 

MAN HOLE 

PROPERTY LINE 

STATION 

SEWER SANITARY & STORM 

TOP OF CURB 

VERTICAL CURVE 

WATER 

WATER METER 

WATER VALVE 

GRAPHIC SCALE 

- -

-- ---- -

- -
I 
I 

- -

---- -- -----=:_---------==-:Jr" - _ i::;;;:~ - - ---- - _,, ---- t-=::::::::it - _.. 
I- -------- -- 1 -- - - - _.,,. ~ -- ~ ------

~ -- -- -
-- ~-=-=-:_:-=--=-=-~-=-~-lr- 1~~~-~-::=-~-~-~r=-- --- --~ --~-- ~ ~ --- ---------- - - - ..,,,--==l .../ 

I 
I 

-+1;:::::-::::jl - - - - -- / 
~:;:::::;~;:;:,=r~~i::::~~ I~ - ~ - - ·i:-~-1-1=---==~~~~~~~-
FF 304-.33 - -

- - -llL----~"::='6~ 

-- -------- --- --------- --------- ---------- ---------- ---------- ---~~,...,,.....,~ ........ ---- - - --';;..~~~ ..... ~~:I.I - - -- ,,,.--. ---- -------- ---- ----

, 

- - -

-

- -

-
-- t --

- t 
ios--2+03.5 

·-·J -

-- -c::-
J.;o~Ffl=-'~-11:_---__ ,,-::~ - -· - -

-J.- -., ~-- -
- - ------

--::;:;-II ::;;:"" - I - -

---

177'.77''777 

10 o 5 tD 2D 40 ( 

I ••• 1-1-1 1----1 
( IN FEET ) 

l Inch = 10 ft. NOlE: NEW PAVING FOR FOLSOM STREEI SURFACE TO 
BE CONCREIE WITH A TEXTURED SURFACE. I 

I 

-------~ 
~ 1r·r ---:..--~~ 

GRADING 
PLAN 

DRAWING 

-0 ..... 
ll) -

-0 ..... 
ll) -

FOLSOM CIVIL 
F.B. NO. 

NA 
SCALE 

1· = 10' 

DAlE 
AUGUST 2016 

REVISIONS 

Sl-EET NO. 
1 OF 4 

JOB NO. 
F14-373 

Cl.O 

dave
DF Stamp and Signature



----- -

- -
--

JIHE: ------
---

-

-'// '/ 

- -

--

#3514 
FOLSOM 

~-

_L.--

- -

. --- ---

- ----
----- ----
----- --- ----

-

. -r -
- t 
---- . 

'---

1-----
------

-

____ I ---

--

-- ---
-- -

---- -c -- --------

270-

-- -
-

... .... I . . 

- -----
------ ------------ ---- -- --------- ----- ------ -------- ------ --- --------

---------

+212.45 +/-

#3514 
FOLSOM 

/ 

#3580 
FOLSOM 

-
-------

-

-

+261.5 +/-

/ 

- : . . -

. :.28~1-. .,,1..-_:::~ -.,,..-- .. . . ' .. " . . 

. : ' ."ii·.·- . 4·. -.. 

. . ..... . ... . .. 

.. ·· ... ;.,. .. 
! ... ~. • 
r~ . 
. . 

. . ... 
• ·.i:i .• 

. ·.•· ,· 
. "', ' • 

----

--

- -

---

+ 
0 

~o 
ij) 
'...). 

<P 

'<----

11 
0 
I 
U) 

_g ---
~ 

U) 

-1 
;o 
I I I 
fTl 
-1 

-

____ 1 --

--- -
--- ------- ------- --- --.. 

-
/ 

#3 
FOL 

+2E: 

ENLARGED 
GRADING 

PLAN 

DRAWING 
FOLSOM CIVIL 

F.B. NO. 
NA 

SCALE 

DAlE 
AUGUST 2018 

REVISIONS 

SHEET NO. 
2 OF 4 

JOB NO. 
F14-373 

C2.0 

dave
DF Stamp and Signature



PL 
J04 

a. PL 

~FACE OF" B 
;ioo 

I I - EJOSll •G GRADE 

- • - -.- -
296 

I/ I I . 
- - r....,__ - _!_ 

\ 
292 

~ FINISH "'ADE 

2+03.5 DRIVWAY TO 3516 FOLSOM 

296 
PL a. PL 

-·-- -- -· --
I __ _ _ _ .. a ........... - , ..... 

\__ FIN"' GRADE 

1+78.5 DRIVEWAY TO 3526 FOLSOM 

PL a. PL 

278 ~---t-+--1--++....:..:..:=--=~~=-=..---l+.:..:....:.::....::......:..:..:4-1 ' Fl>££. OF CUI 18 LFACE OF CURB 

t / '- STING GRADE 
272 --

I - -288 . 
I -

284 

1+35 DRIVEWAY TO 3574 FOLSOM 

278 PL CL PL 

V2f-ll--ll---+-l------..-Fld:IE-il-~.ooRl-11-----+-+---+-l--ll--+-----++---l 
I 

1+20 DRIVEWAY TO 3577 FOLSOM 

PL CL 

~FACE OF CU RB 
264 I I -·--
280 

/ 

I -- --
256 

I '- FINISH GR•hE 

252 

0+97.5 DRIVEWAY TO 3580 FOLSOM 

SlREET CROSS SECTION 
THROUGH EXISTING &: PROPOSED DRIVEWAYS 

LEGEND 
BO BLOW OFF 

BVC BEGIN VERTICAL CURVE 

CL CENTIER LINE 

co CLEAN OUT 

ELEV ELEVATION 

EVC END VERTICAL CURVE 

FL FLOW LINE 

G GAS 

GV GAS VALVE 

INV INVERT 

JT JOINT SERVICE TRENCH 

MH MAN HOLE 

PL PROPERTY LINE 

STA STATION 

SS SEWER SANITARY & STORM 

TC TOP OF CURB 

vc VERTICAL CURVE 

w WATIER 

WM WA TIER METIER 

WV WATIER VALVE 

-
~ 
+ -

I---- 20.00' vc ---1 

... 

---:::. --:: ~ 
200L----::::;--~~--='----....L..--------------------...L._--------------------L_-----------------_J ... 

.i;::::. ----- 1+00 
,. .. 2+00 

CENTER LINE PROFILE 

GRAPHIC SCALE 
10 Q & 10 20 40 

~ 1-1-1--1----1 
( DI FEKT ) 

1 Inch - 10 ft. 

~ 

G'" ~ 

l 

It) 
N 

"" en 
I 

IX> v v IX> 
0 

I.LI "" -o~ :::> v 0 .... z en It) 
t) r;.::i ~< -z r;.::i <z x 
<z ~~ < LL 
~ 1-4 0 LL 
~~ ~~ z • r;.::i <0 0 .., :::c • ,.., 

en>- en 
~ ..:I I.LI .... 

0 ...J I 
1-4 1-4 ,.., I.LI IX> 

~ !:: en ~ v .... a:: IX> 
I.LI ~ t) CD -0 .... 

It) -
..J 
~ 

PROFLIE 
& CROSS 
SECTIONS 

PLAN 

DRAWING 
FOLSOM CIVIL 

F.B. NO. 
NA 

SCALE 
1· = 10' 

DAlE 
AUGUST 2016 

REVISIONS 

9£ET NO. 
3 OF 4 

JOB NO. 
F14-373 

Cl.O 

dave
DF Stamp and Signature



• 111 : : : : I 

r-----------, 
I I 
I e51& FOLSOM I 
I I L _________ _J 

r-----------, 
I 006AAME I 
I $ +::2'15.50' I 
I I 
L _J 

• l:±±tU : : : ll -
r-----------, 
I I 

: ~FOLSOM : 
L _________ _J 

r-----------, 
I I 
I 00 6ARME I 

$+21n50 I 
I _J 
L 

- -
... - . ,,,,, ... ,,, '·., ., .. , ... , 

' 
' 

+212.45 +/-

- -

-

oa5aO 
FOLSOM 

+261.9 +/-

-

. . 

I 
I 
I 

' ' ... 

· .. _ ..... ·. 
' ·--~ 

•.·. ... . ,,,,,,_ . 

:•·.:;·.; 

;::.~~-:~: 
-~ -···. 

I 

I 
I 

I 
I 

I ~:::-: I 
.. . .. 311.5' ----;t-----r 1--~·~.• T;_~:·.1. -n---~ 

L }i~,.·t -ti---- 20.0· -----111-- -~ ~ 
.1. ·:· ... •... 
· . .f.O. · 3.21 -

2.5 - - ~- ~ ~ 1i-- ·~· ·· .... 

I 

I 

I 
I 

· .. ·::·.:'·.~ .... ; . 
·- .. 
'~ .. 

·: ·, : .. 
. - ... 

,..,.,·.:'"':. · ... ""· 
·::,.. ;, : ;:: ~·~.:: . 
. ·'..~ ... 

. ...• . ............ 
:: . ... 

· .. : ....... .. . ,.. . '' . .. _ ..... 
- -·:.' .;z,. . 

. : . ; 1 
' ..•. ~ . .. . "·. 
·' ·. 
' . :_ 1 '·, • 

'.' .. -' 
'·, .... 

... 1• .. 

DIMENSION PLAN 

GRAPHIC SCALE 

I 
, ... 

·r --- i,----i-rr----i----i 
( IN FEET ) 

l inch = 10 ft. 

-. 

---------, 

I 
I 

I 
I 

"16 FOLSOM : I: . . ··LJll 1 "W (FUlURE) I 
· · Ottt---::,, ----, WM 

= = = = = = = ~ I ~;, • .... (.!) i-----TTT-0-G (FUlURE) I 
$:;,~ : !".~:::-:. _.,..: ;"'.,~. ":'!, ,;·:·· ... i·'.:··· .·.= ... ·•.·;~.1.~ g s 

~.:· .. ~ .1. :·: .. ; _-:;. v 

~~co~;;:·:j~.'·*:·:·~~. ~~:~~ ~ ---......~ 
co 

---------, 
I 
I 
I 

_______ _J 

---------, 
I 

$ oo eAAA6E I 
+2e,so I 

_J 

- -

- -

- -

I 
I 

I 

I 

I . ' ~ .1 c! 'ff----~1' w ---it-"""1 .t!J I 
. : : ·; "" (FUlURE) I 

I .• ··-~ I ~ 
"'·":·"" •• ·.:-.},...:. "",,: "'·'"'.: .... ,.:: • G(FUlURE) 
1 1-'~'c-""-I ~: • . :-: t:: _ _';~. 

.I ~ ·• ·: ., ...... "SS (FUTIJRE) ...... 
I v=:::CC'11 · " . ,--::!,--_,'Fl co 
~ r:.·i ·:~,·~ ---..... .... v ' 

;:-' ••f, rr-:c;~ u 
-.• . , ' I 

.:•· ' ;'; I'-- S'TREET 
·~ .. ;. LIGHT 

' ..: .. . 
-~ ·'. I 

I ~<·~~: ~ 
·:... .. • (FU "'E) 
",• J .. -•' I 

?" I 
CD WM 

·'·.:·.~· YtM 1' I ::: ~· ottt--
_...._+ ........ ~.;f---ttt---,<~FU;:;;lU-;oR~> ·' . :·.· 

9ruruRE) 1 
--1----ttt---G (FUlU E) 

co 
-

I 
I 

.. 
. ··· ... ... 
···:µ ·· 
::; ~:i 1"s~ 1r---, .... 

,,,--+ '--R 1'SS (FUlURE) ~ 
/ 

.. ,.. . .. 
. .. • 

','. " 
~- . 

.• ' . 

~ .., 

(~ 
INV.EL..•262. 8 

!n 
I 

' 

c 

(.!)(/) 

;tj 
fTl 
fTl 
-I 

t!l 
I 

UTILITY PLAN 

GRAPHIC SCALE 
20 .. 

10 ·-·1-·1·----~1~~~1 ~1---
( IN FEET ) 

l inch = 10 ft. 

-

-

-

----

-

-0 .... 
ll) -

-0 .... 
ll) -

UTILITY 
& 

DIMENSION 
PLAN 

DRAWING 
FOLSOM CIVIL 

F.B. NO. 
NA 

SCALE 
1· = 10' 

DAlE 
AUGUST 2016 

REVISIONS 

Sl-£ET NO. 
4 OF 4 

JOB NO. 
F14-373 

C2.0 

dave
DF Stamp and Signature



i 

EXHIBIT 21 



REPORT 
GEOTECHNICAL INVESTIGATION 
Planned Street and Utility Improvements At 
3516 and 3526 Folsom Street 
San Francisco, California 

Prepared for: 

Mr. Fabien Lannoye 
241 Amber Drive 
San Francisco, Ci\ 941 31 

Prepared by: 

H. Allen Gruen 
Geotechnical Engineer 
360 Grand Avenue,# 262 
Oakland, Califon1ia 94610 
(5 lO) 839-0765 

Project Number: 17-4702 

L~~.,,a~/·,~~-
H. Allen Gruen, C.E., G .E. 
Registered Geotechnical Engineer No. 2147 

July 6, 2017 



TABLE OF CONTENTS 

INTRODUCTION .......................................................................................................................... 1 

PURPOSE .. ' ..... '''''' .. ' ............ '''' .. ' .. ' .. ''''''' ....... ''.'' ... ' ... ''' .... '''.''''.' ... '' ... ' .... ' ... ' ... '''.''.'.' ....... ' .... ''' ..... 1 
SCOPE ........................... ,,,,,,, .. , .............. ,'' ................................ ' ........... '' ......... , .. ''' ........................ 1 
PROPOSED STREET AND UTILlTY IMPROVEMENTS ........................................................................ ! 

FINDINGS ...................................................................................................................................... 2 

SITE DESCRIPTlON ....................... ,,,,, ..... ' ............... ' ................ ' ..................................................... 2 
GEOLOGIC CONDITIONS ................................................................................................ , ....... , ....... 2 
EARTH MATERIALS ........................... , ...................................... , .............. , .. , .................................. 2 
GROUNDWATER .......................... , .. , ................................................................... , ..... , .................... 2 

CONCLUSIONS ........................ ,, .................................................................................................. 3 

GENERAL .. ' ... ' ............ ' ... '' .. ''.'' .................. '' .. '' .. '.'' .... ''''.'.'.'' ... '' ................. '''''.' .... '.' ..................... 3 
FOUNDATION SUPPORT ......................................... , ................................ , ...................................... 3 
GEOLOGIC HAZARDS .................................................................................................................... 3 

Faulting ................................................... .............................................................................. . 3 
Earthquake Shaking................................ . ... .. . . .. ... . ......................................................... . 3 
Liquefaction.... ... .. .. . ... . . . .. . . . .. ........... . ... ....... ..... . ................................................. 4 
Lateral Spreading................................... ............ . . ................................................... 4 
Dens!fication........... ... ..... ..... . ...... . .... . . . .... .. .................................................................. 4 
Landsliding............................................. . ............................................................... ..... 4 

RECOMMENDATIONS ............................................................................................................... 5 

SITE PREPARATION AND GRADING ..................................................... : .......................................... 5 
General................................................... . .................................................................. 5 
Clearing .................................................. .................................................. , ............................ 5 
Excavations ......................................................................... ................................................... 6 
Overexcavation..... ........ ........ .... . . . .... ................. .. . . .... .. .. .. . . .. . . ............................................... 6 
Sub grade Preparation........................... . .............................................................. 6 
Material for Fill ....................................... ............................................................................. 6 
Compaction of Fill .......................................................................... ................................... 6 
Underpinning ....... ............................................................................. , .................................. 7 
Temporary Slopes ... , ...... , .................... ................................................................................... 7 
Finished Slopes ....................................... ............................................................................ 7 

SEISMIC DESIGN ...... , ...................... ,.,,, .... ,, ........................................ , .................................... , ...... 7 
FOUND A TioNs: .......... , ....................................................................... , ........................................... 8 

General................ .................................. . ................................................................. ...... R 
Spread Footings........................................ . ... . ........ . ............................................................ 8 
Drilled Piers......................................... . . . ...... . . . . . .. ... . .. . . . . . . . . . . . . . .. .. . . . ... . .. . .... . . ..... ........ 9 
Mat Foundation............. . .. ......... ........ .. .................................................................. .. 1 O 



TABLE OF CONTENTS, CONTINUED 

RETAINING WALLS ..................................................................................................................... 10 
SLAB-ON-GRADE FLOORS .............. , ............................................. , ........................................... , .. 12 
SITE DRAJNAGE ........ , ................................................................................................................. 13 

SUPPLEMENTAL SERVICES .................................. , ..... ,, ................................................................ 13 

LIMITATIONS ............................................................................................................................ 14 

APPENDIX A ............................................................................................................................ A-1 

LTST OF Pl.ATF.S ......................................................... ,, .. ,,,,,,,,,, ......................... ,, ...................... A-1 

APPENDIX B ............................................................................................................................. B-l 

LIST OF REFERENCES ................................................................................................................ B-1 

APPENDIX C ,,;,, ....................................................................................................................... C-1 

FJ~LlJ EXPLORATION., .. , ... ,,,, ........................................ , ............................................................ C-1 
LABORATORY TESTING., .................. ,,, .......................... ,,, ..................... ,, .. ,,, ........... ,,,,,,,,, .... ,, ... C-1 

APPENDIX D ............................................................................................................................ D-1 

D!STRlBUTION.'' ... ''' .... ''' ... '' .... '''' .... '.'.' ... '' ' ......... ' .............. '' ... ' ''' .. ' ... ' ... '' .. '''''.'' ........ ' .............. D-1 

ii 



H. Allen Gruen, Geotechnical Engineer 
Project Number: 17-4702 
3516 and 3526 Folsom Street, San Francisco 
July 6, 2017 

INTRODUCTION 
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A geotechnical investigation has been completed for the proposed street and utility 
improvements at 3516 and.352G Folsom Street in SHn Pnmcisco, California. The purposes of 
this study have been to gather information on the nature, distribution, and clrnmoteristics of the 
cmth materials al the site, assess geologic hazards, and to provide geotechnical design criteria for 
the planned improvements. 

The scope of my services was outlined in the Proposal and Profossional Service Agreement dated 
April 6, 2017. My investigation included a reconnaissance of the site and surrounding vicinity; 
sampling and logging one test boring to practical refusal at a depth of 6-Y2 feet below the ground 
surface; laboratory testing conducted on selected samples of the earth materials recovered from 
the boring; a review of published geotechnical and geologic data pertinent to the project area; 
ge0Leclu1ical intcrprelution m1d engineering analyse.o; mid preparation of this report. 

This report con!Rins the results of my investigation, including tindings rei?,arding site, soil, 
geologic, and groundwater conditions; conclusions pertaining to geotechnical considerations 
such as weak soils, settlement, and construction considerations; conclmions regardinf( exposure 
to geologic hazards, including faulting, ground shaking, liqLtefaction, lltteral spreading, and slope 
stability; and geoteclmical recommcndutions !or design of the lWoposed proj0ct including site 
preparation and &rading, foimdations, retaining walls, slabs on grade, and geoteclmical drainage. 

Pertinent exhibits appear in Appendix A. The location of the tesl boring is depicted rdative to 
site features on Plate 1, Boring Location Map. The Jog of the test boring is displllyed on Plate 2. 
Explanations of the symbols and other codes used on the log is presented on Pla\e 3, Soil 
Classification Chart and Key to Test Data. 

References conslilted dnring the course of this investigation are listed in Appendix B. Details 
regarding the field exploration program appear in Appendix C. 

Proposed Street and Utility Improvement~ 

It is my understanding that the project will consist of the design and construction of an extension 
of Folsom Street and associated utilities. I have reviewed the civil plans, dated August 2016, by 
David .T. Franco Civil Engineer. No other project details are known at this tirne. 
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As shown on the Boring Location Map, Plate I .. the project site is located north of the 
intersection of Folsom and Chapman Streels in San Francisco, California. The topography in the 
vidnity of the sit~ slopes downward toward the south al an average inclination of £1bout 3··'ii:1 
(horizontal:vcrtiea\). /\t the time of my investigation, tbe subject site was undeveloped. 

Geologic Conditions 

The site is within the Coast Ranges Geomorphic Province, which includes the San Francisco Bay 
and the northwest-trending mountains that parallel the coast of California. Tectonic forces 
resulting in extensive folding and faulting of the area formed these features. The oldest rocks in 
the area inch1de ~edimentary .. volcanic, and metamorphic rocks of the Franciscan Complex. This 
unit is Jurassic to Cretaceous in age and forms the basement rocks in the region. 

Locally, the site is in the San Francisco South Quadrangle (1993). A published geologic map of 
the area (Bonilla,' 1998) shows the area southwest of the site is underlain by colluvial deposits 
(slope debris and ravine fill) consisting of stony silty Lo sanely clay and the arna northeast of the 
site is underlain by chert bedrock. 

Earth Materials 

My boring at the subject site encountered sandy lean clay with gravel from the ground surface to 
practical refusal at a depth of 6-1/, foet. The clay was firm near the ground surface and became 
stiff to hard with increasing depth. Detailed descriptions ofthc materials encountered as well as 
test results are shown on the Boring Log, Plate 2. 

Groundwater 

Free groundwater was not encountered in my boring to the maximm11 depth explored of 6-1/, feet. 
It is my opinion that the free groundwater table will be below the planned site excavations. I 
anticipate that the depth to the free water table will vary with tin1e and that zones of seepage may 
be encountered near the grmmd surface following rain or inigation upslope of the subject site. 
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On the basis of niy site recommissance and data review, I conclu<le that the silt is suitable ror 
support of the proposed improvements. The primary geokclmical coneerns are founding 
improvements iJl'·competent earth materials and seismic shaking and related effects during 
earthquakes. These items are addressed below. 

Foundation Support 

lt is my opinion lhat the planned improvements may be supported on a conventional spread 
footing foundation bearing in competent earth materials. If the spread footings WOLlld cover a 
substantial portion of the building area, a mat foundation may be used as an alternative to reduce 
forming and steel bending costs. The Structural Engince1· mny also choose to use driiled piers 111 
support improvements, or for shoring and undc111inning, if required. Detailed foundation design 
criteria are prese1\tcd later in this report. 

J estimate thal improvements supported on foundations designed and constructed in accordance 
wiLh my recommendations will experience post-construction total settlements from static loading 
of less than 1 inch with di±forential sdtlen 1ents of less than Y2 inch over a 50-foot sp:m. 

Geologic Hazards 

Faulting 

The property does not lie within an Alquist-Priolo Earthquake Fault Zone as defined by the 
California Division of Mines and Geology. The closest mapped active fault in the vicinity of the 
site is the San Ancheas Fault, located about 6 miles southwest of the site (CDMG, 1998). No 
active faults are shown crossing the site on reviewed published maps, nor did I observe evidence 
of active faulting' during my investigation. Therefore I conclude that the potential risk for 
damage to improvements at the site due to surface rupture from faults to be low. 

Earthquake Shaking 

Earthquake shaking results from the sudden release of seismic energy during displacement along 
a fault. During an eaiihquake, the intensity.of ground shaking al a particular location will 
depend on a number of factors including the earthquake magnitude, the distance to the zone of 
energy release, ai)d local geologic conditions. I expect that the site will be exposed to strong 
earthquake shaking during the life of the improvements. The recommendations contained in the 
applicable Buildfog Code should be followed for reducing potential damage to the improvements 
from earthquake shaking. 
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Liquefaction results in a loss of shear strength and potential volume reduction in saturated 
granular soils below the groundwater level from earthquake shaking. The occuiTence of this 
phenomenon is dependent on many factors, including the intensity and duration of ground 
shaking, soil uen~ily a!lU p<trlide siz.e dislribllliua, ttuu pusitioa uf lbe gruumlwaler l<tbk (Seeu 
and Idriss, 1982). The site does not lie within a liquefaction potential zone as mapped by the 
California Division of Mines and Geology for the City and County of San Francisco (CDMG, 
2000). In addition, the earth materials encolli1tered in my boring have a low potential for 
liquefaction. Therefore, it is my opinion that there is a low potential for damage to the planned 
improvements from liquefaction. 

Lateral Spreading 

Lateral spreading or lurching is generally caused by liquefaction of marginally stable soils 
underlying gentle slopes. In these cases, the surficial soils move toward an unsupported face, 
such as an incised channel, river, or body of water. Because the site has a low potential for 
liquefaction, J judge that there is a low risk for rlamage of the improve111ertts from seiso1ically
inuuced lateral spreading. 

Densification 

Densification can occur in clean, loose granular soils during earthquake shaking, resulting in 
seismic settlement and differential compaction. Jt is my opinion that earth materials subject to 
seismic densification do not exist beneath the site in sufficient thickness to adversely impact the 
planned improvements. 

Landsliding 

The site is mapped within an area of potential landslide hazard by URS/John A. Dlume & 
Associates (1974). Qualifying projects may be subject lo the Slope Protection Act (San 
Francisco Building Code 106A.4.1.4). The San Francisco Building Code (106A.4. l.4.3) states 
construction work that is subject to these requirements includes the construction of new 
buildings or structures having over 1000 square feet of new projected roof area and horizontal or 
vertical additions' having over 1000 square feet of new projected roof area. In addition, these 
requirements apply to the following activity or activities, if, in the opinion of the Director, the 
proposed work may have a substantial impact on the slope stability of any prope1iy: shoring, 
imderpinning, excavation or retaining wall work: grading, including excavation or fill, of over 50 
cubic yards of earth materials; or any other construction activity. 
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The geologic map of the site vicinity reviewed for this study (Bonilla, 1998) did not show 
landslides at the subject site. In addition, a map prepared by the California Division of Mines 
and Geology for Ute City and GoU11ty of s~n Francisco (CDMG, 2000) indicates that the subject 
site does not lie within an area of potential earthquake-induced landsliding. During his site 
reconnaissance, my field "ngi11ccr did not observe evidence of active slope instal1ility at the 
subject site. Therefore, it is my opinion that the potential for damage to the improvements from 
slope instability at the site is low provided the recommendations presented in this report are 
incorporated into the design and construction of the project. 

RECOMMENDATIONS 

Site Preparation and Grading 

General 

I drilled boring adjacent to the proposed roatl ex.tension which encountered bedrock at depths of 
about 3 to 4 feet. 'The thiclmess of soil blanketing the Sllbject site nnd the depth to bedrock can 
vary across the site. Design criteria are provided for foundations and retaining walls in soil and 
rock. Soil design criteria may be assumed within 4 feet of the current grountl surface and rock 
design criteria may be assumed more than 4 feet below the cuJTent ground surface. ,However, if 
during construction, soil is observed more than 4 feet below the ground surface at foundation 
levels, the foundations will need to be deepened to bear in rock, or the foundations will need to 
be redesigned using the soil values. Likewise, if more than 2 feet of soil than what was 
anticipated from the boring is being retaining by subsurface walls, the portions of walls 
supporting the additional soil will need to be designed using the lateral earth pressures for soil 
conditions. 

I assume that the.planned improvements will be constructed at or below existing site grades. If 
site grades are raised by filling more than about 1 foot, 1 should be retained to calculate the 
impact of filling on slope stability, site settlements, and foundations. 

Clearing 

Areas to be graded should be cleared of debris, deleterious materials, and vegetation, and then 
stripped of the upper soils containing root growth and organic matter. I anticipate that the 
required depth of stripping will generally be less than 2 inches. Deeper stripping may be 
required to remove localized concentrations of organic matter, such as tree roots. The cleared 
materials should be removed from the site; strippings may be stockpiled for reuse as topsoil in 
landscaping areas or should be hauled off site. 
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Bedrock was encountered in boring drilled adjacent to the subject site at depths of about 3 to 4 
feet below the ground surface. I anticipate that excavations in the upper portions of bedrock at 
the site can be conducted with conventional equipment, although localized ripping may be 
required. Excavations extending deeper into the bedrock may require extra effmt, such '1S heavy 
ripping, hoe-rams, or jack-hununering. I antiGipate that the bedrock will become harder and 
more massive with increasing depth. 

Overexcavation 

Loose, porous soils and topsoil, if encountered, should be overexcavated in areas designated for 
placement of future engineered fill or support of improvements. Difficulty in achieving the 
recommended minimwn degree of compaction described below should be used as a field 
criterion by the geoteclmical engineer lo identify areas of weak soils that should be removed and 
replaced as engineered fill. The depth and extent of excavation should be approved in the field 
by the geoteclu1ical cnginc<.:r prior to placement of fill or improvements. 

Subgrade Pr.eparatiou 

Exposed soils designated to receive engineered fill should be cut to form a level bench, scarified 
to a minimum depth of 6 inches, brought to at least optimwn moistme content, and compacted to 
at least 90 percc1~t relative compaction, in accordance with ASTM test designation D l 557. 

' 

Material for 'Fill 

It is anticipated that the on-site soil will be snitable for reuse as fill provided that lumps greater 
than 6 inches in largest dimension and perishable materials are removed, and that the fill 
materials are approved by the geoteclmical engineer prior to use. 

Fill materials brought onto the site should be free of vegetative mater and deleterious debris, and 
should be primarily granular. The geotechnical engineer should approve fill material prior to 
trucking it to the site. 

Compaction of !?ill 

Fill should be placed in level lifts nol exceeding 8 inches in loose thiclmess. Each lift should be 
brought to at least the optimum moisture content and compacted to at least !JO percent relative 
compaction, in accordance with ASTM test clesignation D 15 57. 
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During excavations adjacent to existing structures or footings, care should be taken to adequately 
support the existing structures. When excavating below the level of foundations supporting 
existing structures, some form of tm<lerpim1ing may be ;-cquirud where excavations extend below 
an imaginary plane sloping at 1: 1 downward and outward from the edge of the existing footings. 
All temporary umlerpim1ing design and construction are the responsibility of the contractor. 
Earth Mec·hanics j, available lo provide consultation regarding underpinning adjticent 
improvements. 

Temporary Slopes 

Temporary slopes will be necessary during lhe planned site excavations. In order to safely 
develop the site, temporary slopes will neecl to be laid back in conformance with OSHA 
standards at safe inclinations, or temporaty shoring will have lo be installed. All temporary 
slopes and shoring <lesign are the responsibility of the contractor. Earth Mechanics is available 
to provide consultation regarding stability and support of temporary slopes during construction. 
The contractor may choose to excavate test pits to evaluate site earth materials and the need for 
temporary shoring. 

Finished Slopes 

In general, finished cut and fill slopes in soil should be constructed at an inclination not 
exceeding 2: I (horizontal:vertical). Routine maintenance of slopes should be anticipated. The 
tops of cut slopes should be rounded and compacted to reduce the risk of erosion. Fill and cut 
slopes should be planted with vegetation to resist erosion, or protected from erosion by other 
measures, upon completion of grading. Surface water runoff should be intercepted and diverted 
away from the tops and toes of cut and fill slopes by using berms or ditches. 

Seismic Design 

The following seismic design parameters apply: 

Site Class C 
Ss = 1.520, Si= 0.693 
Fa= 1.0, Fv = 1.3 
SM,= 1.520, SM1 = 0.901 
SD,= 1.013, SD1 = 0.601 
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The thidrness of soil blanketing the site and the deplh to bedrock can vary across the site. 
Design criteria are provided for foundations in soil and rock. Soil design ~ritcria may be 
assumed within 4 feet of the current ground surface ancl rock design nileria may he assumed 
more than 4 feet below the current ground surface. However, if during construction, soil is 
observed more than 4 feet below the ground surface at foundation levels, the foundations will 
need to. be deepened to bear in rock, or the forn1dations will need to be redesigned using the soil 
values. 

It is my opinion that the plaimed improvements may be supported on a conventional spread 
footing foundation bearing in competent eaith materials. If the spread footings would cover a 
substantial pmtion of the building area, a mat foundation may be used as an alternative to reduce 
forming and steel bending costs. The Structural Engineer may also choose to use drilled piers to 
support improvements, or for shoring and underpinning, if required, Design criteria for each 
folmdation type are prcsenlcd below. 

Spread Footings 

Spread footings should extend at least 24 inches helow lowest adjacent exterior grade, or 18 
inches below lowest adjacent interior grade, whichever is lower. If soft or unstable soil ai·eas are 
encountered at the bottom of the footings, localized deepening of the footing excavation will be 
necessary. Footing depths may be reduced if competent bedrock is exposed in footing 
excavations. Footings should be stepped to produce level tops and bottoms and should be 
deepened as necessary to provide at least 7 feel of horizontal cleara11ce between the portions of 
footings designed to impose passive pressures and the face of the nearest slope or retaining wall. 

Spread footings bottomed in soil can be designed to impose dead plus code live load bearing 
pressmes and total design load bearing pressures of2,000 and 3,000 psf, respectively. If 
foundations are bottomed in bedrock, the footings may be designed for maximum allowable rock 
contact pressures of 3 ,500 porn1ds per square foot (psf) for dead plus sustained live loads, and 
5,000 psffor total loads, including wind or seismic forces. 
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There should be no isolated footing pads. I recommend that all new footings be interconnected 
and the fonndation system should have upslope-downslope elements spaced no more than 20 feet 
apart. Resistance to lateral pressures can be obtained from passive earth pressures against the 
face of the footing and soil friction along the base of footings. A passive pressure equivalent to 
that obtained using a fluid weight of 250 pounds per cubic foot (pcf) and a friction factor of OJ 
may be used to resist lateral forces and sliding in soil. In bedrock, a m1iform pressure of 3 000 
psf and a friction factor of 0.4 times the net vertical dead load may be used for design to resist 
lateral forces and sliding. These values include a safety factor of 1.5 and may be used in 
combination without reduction. Passive pressures should be disregarded in areas with less than 7 
feet of horizontal soil confinement and for the uppermost I -foot of foundation depth nnless 
confined by concrete slabs or pavements. 

Drilled Piers 

Drilled, cast-in-place, reinforced concrete piers should be at least 14 inches in diameter and 
ex lend al leasl 10 fed below grade, or lo prnctkal drilling refusal in bedrock. Piers should be 
designed for a maximum allowable skin friction of 500 psf for combined dead plus sustained live 
loads in soil. In bedrock, piers should be designed for a maximum allowable skin friction of 
1,000 psf for combined dead plus sustained live loads. The above values may be increased by 
one-third for total loads, including the effect of seismic or wind forces. The weight of the 
foundation concrete extending below grade may he disregarded. I recommend that all piers he 
interconnected with grade or tie beams and the foundation system should have upslopc
downslopc elements spaced no more than 20 feet apart. 

Resistance to lateral displacement of individual piers will be generated primarily by passive earth 
pressures acting on the pier. Passive pressures in soil should be assumed equivalent to those 
generated by a fluid weighing 250 pcf acting on 2 pier diameters. In bedrock, a passive pressure 
equivalent to that generated by a uniform pressure of 3000 psf acting on 1.5 pier diameters may 
he used, Passive pressllfes should be neglected within 12 inches of the ground surface in areas 
not confined by slabs or pavements and in areas wilh less than 7 feet of horizontal confinement. 
Piers designed to.resist lateral loads from retaining walls will reach their maximum lateral load 
carrying capacity at a depth of 8 times the pier diameter. A practical limit on the pier depth of 
twice the height of the retaining wall can be used, ifless lhan 8 times the pier diameter. 

Where groundwater is encountered during pier shaft drilling, it should be removed by pumping, 
or the.concrete must be placed by the trernie method. If the pier shafts will not stand open, 
temporary casing may be necessary to supp011 the sides of the pier shafts until concrete is placed. 
Concrete should not be allowed to free fall more than 5 feet to avoid segregation of the 
aggregate. 
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A mat foundation may he used to support the phn\l\ed improvements. The mal cm1 be designed 
for an average allowable beming pressure in soil over the entire mat of2,000 psffor combined 
dead plus sustained live loads, and 3,000 psffor lotaf loads including wind or seismic forces. 
The weight of the. mat extending below crnTent site grade may be neglected in computing hearing 
loads. Localized increases in bearing pressures of up to 4,000 psf may be utilized. If the mat is 
bottomed in bedrock, the mat may be designed for maximum allowable rock contact pressures of 
3,500 pounds per square foot (psf) for dead plus sustained live loads, and 5,000 psf for total 
loads, including wind or seismic forces, with localized increases up to 8,000 psf. For elastic 
design, 11 modulus of subgrade reaction for soil of 50 kips per cubic foot and for rock of200 kips 
per cubic foot may be u~e.d. 

Resistance to lateral pressures can bto obtained from passive earth pressures against the lace of 
the mat and soil friction along the base of the mat foundation. I recommend that an allowable 
passive equivalent fluid pressure in soil of 250 pcf and a friction factor of 0.3 times the net 
vertical dead load be 'Lsed for design. In bedrock, a uniform pressure of 3000 psf and a f!iction 
factor of 0.4 times the net ve1iical dead load may be used for design to resist lateral forces and 
sliding. Passive pressures should be disregarded in areas with less than 7 feet of horizontal soil 
confinement and for the upptormost ]-foot of foundation depth unless confined by concrnle slabs 
or pavements. 

Retaining Walls 

The thickness of soil blanketing the site and the depth to bedrock can vary across the site. 
Design criteria are provided for retaining walls in soil and rock. Soil design criteria may be 
assumed within 4 feet of the current ground surface and rock design criteria may be assumed 
more than 4 feet below the current ground surface. However, if more than 2 feet of soil than 
what was anticipated from the boring is being retaining by subsurface walls, the portions of walls 
supporting the additional soil will need to be designed c1sing the lateral earth pressures for soil 
conditions. 

Retaining walls should be fully backdraincd. The backdrains should consist of at least a 3-inch
diameter, rigid perforated pipe, or equivalent such as a "high profile drain", surrounded by a 
drainage blanket. The pipe should be sloped to drain by gravity to appropriate outlets. 
Accessible subdrain cleanouts should be provided and maintained on a routine basis. The 
drainage blanket should consist of clean, free-draining crushed rock or gravel, wrapped in a filter 
fabric such as Mirafi l 40N. The aggregate drainage blanket should be at least 1 foot in width 
and extend to within 1 foot of the surface. The uppem1ost 1-foot should be backfilled with 
compacted native soil to exclude surface water. Alternatively, the drainage blanket could consist 
of Caltrans Class 2 "Permeable Material" or a prefabricated drainage structure such as Mirafi 
Miradrain. The backdrain should extend down at least 8 inches below lowest adjacent grade. 
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Vertical retaining walls that are free to rotate at the top should be designed to resist active lateral 
soil pressures equivalent to those exerted by a fluid weighing 40 pcf where the backslope is 
level, and 60 pcf for backfill at a 2: 1 (horizontal: vertical) slope. In areas where bedrock is 
exposed and backfill is placed behind the wall, the structural engineer may use active lateral 
earth pressures equivalent to those exerted by a fluid weighing 30 pcfwhere the backslope is 
level, and 45 pcffor backfill at a 2: 1 (horizontal:vertical) slope. If the retaining wall is 
constructed directly against the bedrock with no backfill, the structural engineer may use active 
lateral earth pressures equivalent to those exerted by a fluid weighing 20 pcf where the backslope 
is level, and 26 pcf for backfill at a 2: 1 (horizontal:vertical) slope. For intermediate slopes, 
interpolate between these values. I should be consulted to calculate lateral pressures on retaining 
walls that are tied-back or braced. 

In addition to lateral earth pressures, retaining walls must be designed to resist horizontal 
pressures that may be generated by surcharge foundation loads applied at or near the ground 
surface. If a footing surcharge is located above a retaining wall within a horizontal distance of 
0.4H, where His the height of soil retained by the wall, then a horizontal lateral resultant force 
equal to 0.55 QL should be applied to the retaining wall at a height above the base of the wall 
equal to 0.6H. QL equals the equivalent resultant footing line load. This footing surcharge load 
applies equally to walls that are fixed or·free to rotate. As an example, a retaining wall 
suppo1ting 10 feet of soil has a footing 2 feet away from the top of the wall carrying a line load 
of 1,000 pounds per lineal foot. This footing is within 0.4H=4 feet of the retaining wall. The 
resultant horizontal force on the retaining wall from the footing surcharge load would be 
0.55xl,000=550 pounds acting 0.6H=6 feet above the base of the retaining wall. 

In addition to lateral earth pressures and adjacent footing loads, retaining walls must be designed 
to resist horizontal pressures that may be generated by surcharge loads applied at or near the 
ground surface. Where an imaginary 1: 1 (H:V) plane projected downward from the outermost 
edge of a surcharge load intersects a retaining wall, that portion of the wall below the 
internection should be designed for an additional horizontal tluust from a uniform pressure 
equivalent to one-third the maximum anticipated surcharge pressure in soil and one-fourth the 
maximum anticipated surcharge pressure in rock. In some cases, this value yields a conservative 
estimate of the actual lateral pressure imposed. I should be contacted if a more precise estimate 
oflateral loading· on the retaining wall from surcharge pressures is desired. 
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Rigid retaining walls constrained against such movement could be subjected to "at-rest" lateral 
earth pressures equivalent to those exerted by the fluid pressures listed above plus a uniform load 
of 6•H pounds per square foot in soil and of 4•H pounds per square foot in rock, where His the 
height of the backfill above footing level. Where an imap;inaty 1: l (H:V) plane projected 
downward from the outermost edge of a surcharge load intersects a lower retaining wall, that 
portion of the constrained wall below the intersection should be designed for an additional 
horizontal thrust from a uniform pressure equivalent to one-half the maximum anticipated 
surcharge pressure in soil and one-third the maximum anticipated ~urchmge pressure in rock. Jn 
some cose;;, this value yields a conservative estimate of the actual lateral pressure imposed. I 
.~hould be contacted if a more precise estimate of lateral loading on the retaining wall from 
surcharge pressures is desired. 

A seismic pressme increment equivalent to a recta11gular pressure distribution of 5H in psf may 
be used, where H is the height of the soil retained in feet. 

Wall backfill should consist of soil that is spread in level \ills not exceeding 8 inches in 
thickness. Each lift should be brought to at least optimum moisture content and compacted lo 
not less than 90 percent relative compaction, per ASTM test designation D 1557. Retaining 
walls may yield slightly during backfilling. Therefore, walls should be properly braced during 
the backfilling operations. 

Where migration: of moisture through retaining walls would be detrimental or undesirable, 
retaining walls should be waterproofed as specified by the project architect or structural 
engineer. 

Retaining walls should be supported on footings designed in accordance with the 
recommendations presented above. A minimum factor of safety of 1.5 against ove11urning and 
sliding should be used in the design of retaining walls. 

Slab-on-Grade Floors 

The subgrade soil in slab and flatwork areas should be proof rolled to provide a firm, non
yielding surface. If moisture penetration thrm1gh the slab would be objectionable, slabs should 
be underlain by a capillary moisture break consisting of at least 4 inches of clean, free-draining 
crushed rock or gravel graded such that l 00 percent will pass the 1-inch sieve and none will pass 
the No. 4 sieve. Further protection against slab moisture penetration can be provided by means 
of a moisture vapor barrier membrane, placed between the drain rock and the slab. the 
membrane may be covered with 2 inches of damp, clean sand to protect it during constrnction. 
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Additional protection against moisture seepage into subsurface levels may he provided by 
installing a slab underdrain system. If selected, the slab underdrain system would consist of 
trenches, which are at least 12 inches deep and 6 inches wide, spaced no further than I 0 feet 
apart beneath the floor slab. The bolloms of the trenches should slope to drain to a low-point by 
gravity. A 3-inch diameter, rigid perforated pipe should be placed near the bottom of the trench 
which is fully encapsulated in drain rock. The draimock should be fully encapsulated in an 
approved filler fabric. The perforated pipes should be tied to closed conduits which outlet at 
appropriate discharge points. 

Site Drainage 

Positive drainage should be provided away from the improvements. Roof downspouts should 
disd1arge into closed conduits that drain into tl1e site storm drain system. Surface drainage 
facilities (roof downspouts and drainage inlets) should be maintained entirely separate from 
subsurface drains (retaining wall backdrains and underslab drains). Drains should be checked 
periodically, ahd deaned and maintained as necessary to pmvidc lmimpcdcd flow. 

Supplemental Services 

Earth Mechanics recommend thal I be retained to review the project plans and specifications to 
determine if they are consislml wilh my recommendations. In addition, I should be retained to 
observe geotechnical construction, particularly site excavations, placement of retaining wall 
backdrains, fill compaction, and excavation of foundations, as wdl as to perform appropi-iate 
field observations and laboratory tests. 

If, during construction, subsurface conditions different from those described in this report are 
observed, or app~ar to be present beneath excavations, 1 should be advised at once so tlmt these 
conditions may be reviewed and my recommendations reconsidered. The recommendations 
made in fuis report arc contingent upon my notification and review of the changed conditions. 

If more than 18 months have elapsed between the submission of this report ®d the start of work 
at the site, or if conditions have changed because of natural causes or construction operations at 
or adjacent to the site, the recommendations of this rep01i may no longer be valid or appropriate. 
In such case, I recommend that I review this report to determine the applicability of the 
conclusions and recommendations considering the time elapsed or ch®ged conditions. The 
recommendations made in this report are contingent upon such a review. 

These services are performed on an as-requested basis and are in addition to this geoteclmical 
investigation. I cannot accept responsibility for conditions, situations or stages of construction 
that I are not notified to observe. 
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This report has been prepared for the exclusive use of Fabien Lannoye and James Fogarty and 
lheir consultants for the proposed project described in this report. 

My services consist of professional opinions aml conclusions developed in accordance with 
generally accepted gcoleclmical engineering principles and practices. l provide no other 
warranty, either expressed or implied. My conclusions aml recornmcndalions are based on the 
information provided us regarding the proposed construction, lhe results of my field exploration 
and laboratory testing programs, and professional judgment. Verification of my conclusions :mu 
recommendations is subject to my review of the project plans and specifications, and my 
observation of construction. 

The test boring log represents subsurface conditions at the location and on the date indicated. It 
is not warranted that it is representative of such conditions elsewhere or at other times. Site 
conditions and cultural features described in the text of this report arc those existing at the lime 
of my field exploration, conducted on May 10, 2017, and may not necessarily be the same or 
comparable al other times. 

The location of the test boring was established in the field by reference to ex isling features and 
should be considered approximate only. 

The scope of my services did not include an environmental assessment or an investigation of the 
presence or absence of hazardous, toxic, or col1'osive materials in the soil, surface water, 
groundwater or air, on or below, or around the site, nor did it include an evaluation or 
investigation of the presence or absence of wetlands. 
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Plate 1 Soil Classification Chart and Key to Test Data 
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My field exploration consisted of a geologic reconnaissance and subsurface explorntion by 
means of one test boring that was logged by my Engineer on May 10, 2017. The test boring was 
drilled with a harid carried, portable drill rig utilizing continuous flight, 4-inch-diameter augers. 
The boring was drilled at the approximate location shown on Plate 1. 

The log of the test boring is displayed on Plate 2. Represenlalive undisturbed samples of the 
earth materials were obtained from the test boring al selected depth intervals with a 1.4-inch 
insi<.le diameter, split-barrel Standard Pcnetralion Test (SPT) sampler, a 2-inch inside diameter, 
split-barrel sampler, and a 2.5-inch inside diameter, modifie<l ralifornia sampler. 

Penetration resistance blow counts were obtained by dropping a 140-pound hammer through a 
30-inch free fall. The sampler was driven 24 inches or less and lhe m1mber of blows was 
recorded for each 6 inches of penetration. The blows per foot recorded on the Boring Log 
represenl lhe accumulated number of blows that wore required to drive the sampler the last 12 
inches or fractio1i thereof. 

The soil classifications are shown on the Boring Log and referenced on Plate 3. 

Laboratory Testing 

Natural water co11tents and percentages of gravel, sand, and fines were determined on selected 
soil samples recovered from the test boring. The data are recorded at the appropriale sample 
deplhs on the Boring Log. 
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From: fabien@bluorange.com
To: BOS Legislation, (BOS)
Cc: Olson, Charles; Givner, Jon (CAT); Stacy, Kate (CAT); Byrne, Marlena (CAT); Rahaim, John (CPC); Sanchez, Scott

 (CPC); Gibson, Lisa (CPC); Navarrete, Joy (CPC); Lynch, Laura (CPC); Rodgers, AnMarie (CPC); Starr, Aaron
 (CPC); Horner, Justin (CPC); Ionin, Jonas (CPC); Calvillo, Angela (BOS); Somera, Alisa (BOS); BOS-Supervisors;
 BOS-Legislative Aides; Smith, Diana; Jalipa, Brent (BOS); Lew, Lisa (BOS)

Subject: Re: SUPPLEMENTAL APPEAL LETTER: Mitigated Negative Declaration Appeal - Proposed Project at 3516 and
 3526 Folsom Street - Appeal Hearing on September 12, 2017

Date: Tuesday, September 12, 2017 12:16:57 PM
Attachments: ILLINGWORTHandRODKIN-Memo Reply to Opinions 12Sep17-1.pdf

Good morning,

Please find attached a letter in response to the Appellants' letter
filed late yesterday.
Please add this letter to the files for the proposed Project at 3516 and
3526 Folsom Street - Appeal Hearing on September 12, 2017, Board of
Supervisors File No 170851.

Thank you.

Fabien Lannoye
Project sponsor

On 2017-09-11 19:22, BOS Legislation,  (BOS) wrote:
> Good afternoon,
>
> Please find linked below a letter received by the Office of the Clerk
> of the Board from Ryan J. Patterson of Zacks, Freedman & Patterson, on
> behalf of the Appellants, regarding the appeal of the Mitigated
> Negative Declaration under CEQA for the proposed project at 3516 and
> 3526 Folsom Street.
>
>                 Supplemental Appeal Letter - September 11, 2017 [1]
>
> THE APPEAL HEARING FOR THIS MATTER IS SCHEDULED FOR A 3:00 P.M.
> SPECIAL ORDER BEFORE THE BOARD ON SEPTEMBER 12, 2017.
>
> Please Note: Our office received the above letter after the
> compilation of material for this hearing, and is not included in the
> Agenda Packet [2] for September 12, 2017. Copies will be distributed
> during the Board meeting, and will be included in the file as
> post-packet material.
>
> I invite you to review the entire matter on our Legislative Research
> Center [3] by following the link below:
>
>                 Board of Supervisors File No. 170851 [4]
>
> Regards,
>
> BRENT JALIPA
>



> LEGISLATIVE CLERK
>
> Board of Supervisors - Clerk's Office
>
> 1 Dr. Carlton B. Goodlett Place, Room 244
>
> San Francisco, CA 94102
>
> (415) 554-7712 | Fax: (415) 554-5163
>
> brent.jalipa@sfgov.org | www.sfbos.org [5]
>
> _ [6]    Click here [6] to complete a Board of Supervisors Customer
> Service Satisfaction form_
>
> _DISCLOSURES:__ Personal information that is provided in
> communications to the Board of Supervisors is subject to disclosure
> under the California Public Records Act and the San Francisco Sunshine
> Ordinance. Personal information provided will not be redacted.
> Members of the public are not required to provide personal identifying
> information when they communicate with the Board of Supervisors and
> its committees. All written or oral communications that members of the
> public submit to the Clerk's Office regarding pending legislation or
> hearings will be made available to all members of the public for
> inspection and copying. The Clerk's Office does not redact any
> information from these submissions. This means that personal
> information--including names, phone numbers, addresses and similar
> information that a member of the public elects to submit to the Board
> and its committees--may appear on the Board of Supervisors' website or
> in other public documents that members of the public may inspect or
> copy._
>
> Links:
> ------
> [1]
> https://sfgov.legistar.com/View.ashx?M=F&ID=5416185&GUID=072EB373-C206-49CF-A8A1-E50287DC712E
> [2]
> https://sfgov.legistar.com/View.ashx?M=F&ID=5413976&GUID=3CAB4717-82BF-450F-9B31-505168D26F15
> [3] http://www.sfbos.org/index.aspx?page=9681
> [4]
> https://sfgov.legistar.com/LegislationDetail.aspx?ID=3112108&GUID=92A77E18-D666-4014-949C-
84CCA25A088F&Options=ID|Text|&Search=170851
> [5] http://emailmg.ipage.com/www.sfbos.org
> [6] http://www.sfbos.org/index.aspx?page=104



1 Willowbrook Court, Suite 120 
Petaluma, California 94954 

Tel:  707-794-0400   Fax: 707-794-0405 
www.Illingworthrodkin.com               illro@illingworthrodkin.com

Date: September 12, 2017 

To: Fabien Lannoye 
Bluorange Designs 
241 Amber Drive 
San Francisco, CA 94131 

From: Paul R. Donavan, Sc.D. 
Illingworth & Rodkin, Inc. 
1 Willowbrook Court, Suite 120 
Petaluma, CA 94954 

Subject: Reply to Opinions of Engineering Design & Testing Corp. Regarding the 
Construction Vibration Evaluation for 3516 and 3526 Folsom Street  

I reviewed the opinions expressed by Mr. Ridings and Mr. Viani regarding my memo 
Construction Vibration Evaluation for 3516 and 3526 Folsom Street dated March 24, 2017.  I 
have copied their specific opinions below and show my responses directly below in italics. 

Opinion: 
The vibrations were from explosives, not continuously vibrating equipment. It is understood that 
explosives are not planned for this project. Continuous vibrations impart cyclical loads on the pipe. 
The Caltrans documents suggest that acceptable PPV values for continuous vibrations are half of 
acceptable values for surface blasting. 

Response: The vibration values reported in Table 2 of the March 24, 2017 Illingworth and Rodkin, 
Inc. (I&R) memo are for continuous operations for construction equipment, not blasting.  The 
Caltrans criteria cited are for continuous construction equipment operation. 

Opinion: 
In the Caltrans report referenced in the Vibration Evaluation where no damage was observed when 
blasting vibration levels were at certain levels, there is no description as to the type of damage that 
was not observed or how it was determined that there was no damage. Was the pipe dug up and 
examined to see whether the pipe had bent? Was the determination of no damage made because no 
leaks were observed? Steel pipe can be damaged, compromising its strength, without immediately 
detectable leakage. No correlation is shown between the types of damages that were not observed in 
the referenced reports on the one hand, and the type of damage to LI 09 that may expected with 
elevated vibration levels on the other hand. Because a comparison of what constitutes damage was 
not made, the Caltrans report data is not a valid reference. 

Item #25
9/12/17
Project Sponsor Letter
Received 12:17pm
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Response:  The Caltrans “report” is actually a Vibration Guidance Manual which is a compilation 
of information from many sources shown on Page 76 in Table 22.  The table includes a statement of 
“effect” for various applications which give details such as “radial cracks develop in concrete” and 
“shafts misaligned”, etc.  For the two cases that pertain to explosions near buried pipe, the 
observation is simply “no damage”.  This taken mean that no damage occurred of any kind.   
 
Opinion: 
The operating conditions, commodity and pipe specifications were not listed in the Caltrans report. 
Ll 09 at the Project location is a 26-inch diameter steel pipe with a maximum operating pressure 
(MAOP) of 150 psig and at MAOP is at a 19.8% of the pipe's specified minimum yield strength. A 
higher stressed pipe will become damaged at a lower value PPV than a lower stressed pipe. There 
was no mention of operating stress levels of the pipes in the Caltrans report. Because a correlation 
between the operating stress levels in the Caltrans report pipes and LI09 was not made, the Caltrans 
report data again is not a valid reference. 
 
Response: See above.  Again the Caltrans document is not a report but rather a State of California 
Guidance Document. PG&E stated that 150 psig is the maximum allowable operating pressure and 
that it would take a pressure of at least 750 psig to cause the steel pipe to deform.  This implies that 
line 109 is not a “higher stressed” pipe. 
 
Opinion: 
The Spectra project involved surface explosions, different operating stress levels in the pipe than 
Ll09, and because the Spectra project involved the installation of new pipe, the physical condition of 
the pipe was known.  Although PG&E may have inspection documents that show the physical 
condition of portions of Ll 09 in the Project and adjoining area, this information was not used in the 
Vibration Evaluation. This section of L109 was installed in 1981 and the slope of the hill is steep. 
The slope in the project area is reported to be 28%. The slope of the hill from the north end of the 
project to Bernal Heights Road visually appears to be even steeper. Slippage of the pipe, localized 
corrosion, or impact damage may have taken place since 1981 and increased the stress levels in the 
pipe. It cannot be assumed that what was acceptable to the pipe in the Spectra project is acceptable 
for L109. As with the Caltrans reports, a correlation was not made between stress levels in the pipe. 
Further, the Spectra project involved installation of new pipe in what appears to be a nearly 
horizontal street. The Vibration Evaluation did not take into consideration the physical condition 
ofL109 or bending stresses that may exist with the changes in grade. 
 
The Spectra analysis is inapplicable to the Project, and it is an inadequate basis for designing Project 
mitigation measures that will reduce Project impacts to a level of insignificance. 
 
Response: The West Roxbury project was for explosions, not construction vibration.  This citation 
was used a point of reference and not intended to be a criteria for the Folsom Street project. The 
calculated velocities are based on established ground vibration values for various type of 
construction equipment and these are at or below the criterion for industrial buildings.  From the 
PG&E testing routinely done on gas transmission lines, there appears to be no special concerns for 
L190. 
 
Opinion: 
Based on the above, the Vibration Evaluation is not complete nor is it representative of this project 
and is not appropriate to use as a basis for determining safe levels of vibration to LI09. 
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Since the Vibration Evaluation is not complete or representative, it cannot be used as a reference or 
comparison to validate PG&E's maximum vibration level of 2 ips. PG&E did not provide a basis for 
their PPV value of 2 ips and it does not appear that they were they asked to provide one. As a result, 
there is no basis for any of the maximum vibration levels in the Vibration Evaluation and MND. 
 
Response: Construction Vibration Evaluation for 3516 and 3526 Folsom Street is complete and 
representative of the project based on the equipment listed by the applicant and the accepted 
vibration levels associated with them.  There is no reference to PG&E maximum vibration limit of 2 
in/s.  A PPV value of 2 in/s was cited based on that for industrial buildings. 
 
Opinion: 
For example, compaction of the street above L109. PG&E's March 30, 2017 letter to the San 
Francisco Planning Department states that the depth of cover over L109 could be as shallow as 24 
inches. Per the Grading Plan prepared by David Franco dated 9/21/16 indicates that roadway 
excavation is estimated to be 12-inches. Placement and compaction of subgrade and/or base rock will 
require the use of compaction equipment. For example, using the Vibration Evaluation value of 0.21 
ips at 25 feet for a vibratory compactor from the Illingsworth March 24, 2017 report titled 
"Construction Vibration Evaluation for 3516 and 3526 Folsom Street", with the compactor 3.3 feet 
away from the pipe, the PPV at the pipe is calculated to be 4.3 ips. With the compactor 1 foot above 
the pipe, the PPV is calculated to be 26.26 ips. This PPV level is significantly higher than the 2.0 ips 
that PG&E has said is acceptable. Although the basis for PG&E' s level has not been made known, it 
is reasonable to believe that significantly higher levels, such as 26.26 ips will damage L109, which 
may result in a catastrophic release of natural gas from L109. 
 
Response: The use of a vibratory compactor is not planned for this project. As the street extension 
will be constructed from portland cement concrete. 
 
 

 
 
Paul R, Donavan, Sc.D. 
Principal 
Illingworth & Rodkin, Inc. 



From: Smith, Diana
To: BOS Legislation, (BOS)
Cc: Olson, Charles; Givner, Jon (CAT); Stacy, Kate (CAT); Byrne, Marlena (CAT); Rahaim, John (CPC); Sanchez, Scott

 (CPC); Gibson, Lisa (CPC); Navarrete, Joy (CPC); Lynch, Laura (CPC); Rodgers, AnMarie (CPC); Starr, Aaron
 (CPC); Horner, Justin (CPC); Ionin, Jonas (CPC); Calvillo, Angela (BOS); Somera, Alisa (BOS); BOS-Supervisors;
 BOS-Legislative Aides; Jalipa, Brent (BOS); Lew, Lisa (BOS); fabien@bluorange.com; Lee, Carolyn

Subject: Proposed Project at 3516 and 3526 Folsom Street - Appeal Hearing on September 12, 2017
Date: Tuesday, September 12, 2017 1:14:20 PM
Attachments: 3516-3526 Folsom - Letter to Board of Supervisors - September 12, 2017.pdf

Hello,
 
On behalf of Charles Olson, please find a letter regarding the proposed project at 3516 and 3526
 Folsom Street attached.
 
Sincerely,
Diana
 

  Diana Smith | Legal Assistant  | LUBIN OLSON
Lubin Olson & Niewiadomski LLP | The Transamerica Pyramid | 600 Montgomery Street, 14th Floor | San Francisco, CA 94111
Phone: (415) 981-0550 | Facsimile: (415) 981-4343 | www.lubinolson.com | Email: dsmith@lubinolson.com

This message and any attachments may contain confidential or privileged information and are only for the use of the intended recipient
 of this message. If you are not the intended recipient, please notify the sender by return email, and delete or destroy this and all copies
 of this message and all attachments. Any unauthorized disclosure, use, distribution, or reproduction of this message or any attachments
 is prohibited and may be unlawful.
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speculative comments on the use of inappropriate construction equipment. In fact, the vibration 
values cited in the Vibration Evaluation are for continuous construction equipment operation, not 
blasting. Furthermore, the Vibration Evaluation was accurately based on the equipment that the 
General Contractor and its subcontractors intend to use during the construction of the Project. 
Second, in response to Opinion 2 of Mr. Ridings and Mr. Viani's letter regarding compaction of 
the street above the PG&E pipeline, using a vibration compactor is out of the question because 
there are other construction methods and other uses of materials that do not require compaction, 
which is why it was not included in the Project Sponsors' proposed list of construction equipment. 
PG&E typically uses a method called "plate wacker," which would achieve 95% compaction as 
required by the Project. There are also other methods, like hydraulic water jet compaction or other 
use of materials that do not require compaction, like pouring a slurry or other similar materials. 
Third, Opinion 4 of Mr. Ridings and Mr. Viani's letter is purely speculative in its discussion on the 
depth of cover, and will not be ascertained until the Project Sponsor undergoes potholing in the 
street. Fourth, Mr. Ridings and Mr. Viani ignore the analysis presented in the MND and the fact 
that Mitigation Measure M-N0-3 adequately addresses vibration effects by providing continuous 
monitoring of vibration levels. Any demolition or construction work that is done within 10 feet of 
the PG&E pipeline must be done with on-site PG&E supervision. If vibration levels on the PG&E 
pipeline exceed 2 ips, then all construction must stop. The construction methods and the Project 
will still be reviewed and approved by PG&E engineers, and will be subject to its regulations 
concerning work in proximity to a pipeline. In addition, the Planning Department and the 
Department of Building Inspection are responsible for the enforcement of Mitigation Measure M
N0-3. Appellants still fail to present any substantial evidence that calls into question the oversight 
that two public agencies, completely independent from the Project Sponsors, will provide to the 
Project. 

The opinions from Mr. Ridings and Mr. Viani do not provide substantial evidence 
requiring the preparation of an environmental impact report. The Project Sponsors once again 
respectfully request that the Board reject this appeal and uphold the Planning Department's 
adoption of the MND. 

cc: Fabien Lannoye and Anna Limkin 
James Fogarty and Patricia Fogarty 

~~~ 
Charles R. Olson 

Joy Navarrete, Planning Department, Environmental Planner 
Justin Horner, Planning Department, Environmental Planner 
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A PROFESSIONAL CORPORATION : 02 

235 Montgomery Street, Suite 400 
San Francisco, California 94104 
Telephone (415) 956-8100 
Facsimile (415) 288-9755 
www.zfplaw.com 

September 11, 2017 

VIA HAND DELIVERY AND EMAIL 

President London Breed 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place 
City Hall, Room 244 
San Francisco, CA 94102 

Re: Appeal ofCEQA Mitigated Negative Declaration 
Planning Case No. 2013.1383ENV 

RECEIVED AFTER THE ELEVEN-DAY 
DEADLINE, BY NOON, PURSUANT TO ADMIN. 

CODE, SECTION 31.16(b)(5) 
~ Purauant)(2). I~ Callfomla Government Code, Section 
-~., , received at, or prior ID, the pubic 

wHI ~ Included as. part of the otTldal Ille.) 
• . I 

Building Permit Application Nos. 2013.12.16.4318 and 2013.12.16,.1322 
3516 and 3526 Folsom Street ("Project Site") 

Dear President Breed and Honorable Membern of the Board of Supervisod: 

Please find the following document enclosed: 

Exhibit 
'i 

0. Independent Evaluation of the San Francisco Planning Department Mitigated Negative 
Declaration, prepared by Engineering Design & Testing Corp. (Ke#eth Ridings, P.E. 
and Steve Viani, P.E.), Sept. 11, 2017 

The reviewing engineers conclude: 

As a result of these deficiencies in the MND, a sig:qificant 
possibility of a catastrophic release of natur~ gas from! L109 
during construction of the Project still exists .... Based Jn our 
review and analysis, it is our expert opinion that thete still 
exists a high risk that has not been mitigated based dn our 
review of the MND. It is our opinion the failure to mitig~te the 
risks are significant and a potentia] for damage and cxrllosion 
of PG&E's gas transmission pipeline L109 still exists. (Rep01i, 
pp. 4, 10.) ' 

Without question, this report constitutes substantial evidence requiring the ~reparation of an 
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environmental impact report (EIR). A mitigated negative declaration cannot be adopted unless 

"there is no substantial evidence in light of the whole record before the public agency that the 
project, as revised, may have a significant effect on the environment." (Pub. Resources Code,§ 
21064.5 (emphasis added).) 

"If the administrative record before the agency contains substantial evidence that the project may 
have a significant effect on the environment, it cannot adopt a negative declaration; it must go 
to on the third stage of the CEQA process: preparation and certification of an EIR." (Gentry v. 
City of Murrieta (1995) 36 Cal.App.4th 1359, 1372, as modified on denial ofreh'g (Aug. 17, 

1995) (emphasis added), citing Pub. Resources Code§§ 21100, 21151; Guidelines,§§ 15002, 
subd. (k)(3), 15063, subd. (b)(l), 15064, subds. (a)(l), (g)(l), 15362.)) 

Very truly yours, 

ZACKS, FREEDMAN & PATTERSON, PC 

Ryan J. Patterson 
Attorneys for Herb F elsenfeld and Gail Newman 
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~ENGINEERING DESIGN & TESTING Corp. 
iiiiiilll ENGINEERS I CONSULTANTS I LABORATORIES 

September 11, 2017 

SF Board of Superviors 
San Francisco City Hall 
1 Dr, Carlton B Goodlett Pl. #244 
San Francisco, CA 94102 

OAKLAND DISTRICT OFFICE: 
POST OFFICE BOX 5126 
CONCORD, CA 94524 

(925) 674-8010 
FACSIMILE TRANSMISSION: 
(925) 674-8424 

REFERENCE: 3516 and 3526 Folsom Street, San Francisco, CA 
SF Planning Department Case No. 2013.1383ENV 
ED&T File Number: OAK.2319-61292 

Dear President Breed and Honorable Members of the Board of Supervisors, 

This letter is in response to a request for Engineering Design & Testing (ED&T) to 
conduct an independent evaluation of the San Francisco Planning Department Mitigated 
Negative Declaration (MND) for the 3516 & 3526 Folsom Street project (Project) as it 
pertains to Pacific Gas & Electric Company's (PG&E) natural gas transmission pipeline 
LI 09. Mr. Steven Viani, P .E. and Mr. Kenneth Ridings, P .E. reviewed the following 
documents in the evaluation, which are sufficient to analyze the Project's MND: 

• The MND with a focus on Impact N0-3 and referenced footnote documents, 
Figures 1-12 and Mitigation Measures 

• MND Appeal dated September 5, 2017 

• Spectra Energy Partners - Algonquin Incremental Market Project - Analysis 
of the West Roxbury Crushed Stone Operations on Construction and 
Operation of the West Roxbury Lateral dated March 31, 2014 

• Letter from Lubin Olson to President London Breed dated September 1, 2017 
regarding Appeal of MND 

• Reported email from Austin Sharp with PG&E (date understood to be mid-
2014) to Debra Gerson and Herb Felsenfeld (nearby neighbors to the project) 
and Fabien Lannoye (Bluorange Designs) contained as Appendix A in letter 
from Lubin Olson to President London Breed dated September 1, 2017 

• 49 Code of Federal Regulations Part 192 - Transportation of Natural and 
Other Gas by Pipeline: Minimum Federal Safety Standards 

CORPORATE OFFICES: ENGINEERING DESIGN & TESTING Corp. 
Post Office Box 8027/Columbia, South Carolina 29202/ (803) 796-6975 

DISTRICT OFFICES: Columbia, SC/ Charlotte, NC /Houston, TX I Charleston, SC I Birmingham, AL 
Kansas City, KS I Oakland, CA I Asheville, NC I Orlando, FL I Santa Rosa, CA 
Hartford, CT I Cleveland, OH I Dallas-Fort Worth, TX I Charleston, WV I Cherry Hill, NJ 
San Juan, PR I Denver, CO I Nashville, TN I Seattle-Tacoma, WA 
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• ASME B31. 8S-2016 Managing System Integrity of Gas Pipelines 
• U.S. Department of Transportation - Pipeline and Hazardous Materials 

Administration - Reportable Incident Data 
• Foot note 3: John Dolcini, Pipeline Engineer"'."Gas Transmission, Pacific Gas 

arid Electric Company, Letter Re: 3516/3526 Folsom Street, March 30, 2017 
• Foot note 20: Federal Transit Administration (FTA), Transit Noise and 

Vibration Impact Assessment, May 2006, pp. 8-1 to 8-3, Table 8-1. 

• Foot note 30: US Department of Transportation, Federal Highway 
Administration, Construction Noise Handbook, Table 9.1, July 2011. 

• Foot note 31: Illingworth and Rodkin, Inc., Construction Vibration Evaluation 
for 3516 and 3526 Folsom Street, March 24, 2017. 

• Illingsworth & Rodkin Inc., Memo: Ground Characteristics and Effect on 
Predicted Vibration, April 14, 2017. 

• California Department of Transportation, Transportation and Construction 
Vibration Guidance Manual, September 2013. 

• PG&E Gas Transmission Pipeline Services-Integrity Management, 3516/26 
Folsom Street, March 30, 2017. 

• H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, Planned 
Development at 3516 Folsom Street, San Francisco, California, August 3, 
2013. H. Allen Gruen, Geotechnical Engineer, Geotechnical Investigation, 
Planned Development at 3526 Folsom Street, San Francisco, California, 
August 3, 2013. 

• Geotechnical Report Update, Proposed Residence at 3516 & 3526 Folsom 
Street San Francisco, California by H. Allen Gruen, 11/29/16 

• Geotechnical Responses to Project Review Letter, Proposed Residence at 
3516 & 3526 Folsom Street San Francisco, California by H. Allen Gruen, 
1/24/17 

• Review, of Proposed Pipeline Impacts 3516 & 3526 Folsom Street, San 
Francisco, California, Storesund Consulting, June 14, 2017 

• Mitigated Negative Declaration Appeal, 3516 & 3526 Folsom Street 
September 5, 2017, San Francisco Planning Department 

• David J. Franco PE, 3516 & 3526 Folsom Street Grading Plan, 9/21/16 
• Planned Street and Utility Improvements at 3516 & 3526 Folsom Street San 

Francisco, California by H. Allen Gruen, 7 /6117 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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Mr. Ridings is a licensed Professional Mechanical Engineer in California and other 
states. I worked in the "gas department" at PG&E for 25 years beginning in 1979 and have 
worked at ED&T since 2005. 

While at PG&E, I worked in field operations (gas distribution and transmission) for 9 
years and in corporate staff support departments for 16 years. While in field operations I 
supervised multi-disciplined work groups responsible for the engineering, design, operations 
and maintenance of 2700 miles of distribution and transmission pipelines, including locating 
and marking underground pipes, investigated gas incidents and damage caused by third party 
dig-ins and reviewed street construction plans for conflicts with gas facilities. 

While in corporate staff support at PG&E, I investigated the cause of and emergency 
response to gas distribution and transmission incidents; interpreted regulatory code 
requirements; developed certain engineering, construction, and operations and maintenance 
standards for gas distribution facilities; oversaw the development and implementation of 
certain construction, engineering, operations and maintenance standards, procedures for gas 
distribution piping systems including the locating and marking of underground pipes; and . 
oversaw staff that provided training and technical support to field operations. 

Currently at ED&T I conduct engineering investigations to determine the cause of 
damage to or from fuel gas piping systems and facilities; infrastructure utilities and piping 
systems; HV AC and refrigeration systems; fire suppression systems; cranes/heavy 
equipment, machinery and equipment. 

Mr. Viani has over 40 years professional experience planning, designing and 
constructing, civil, environmental and geotechnical projects. I am a registered civil engineer 
in California and two other states. In addition, I am a licensed engineering (A) and building 
(B) contractor with a hazardous waste removal endorsement. Throughout my career, I have 
been involved with the CEQA process for a variety of projects including wastewater 
treatment, environmental remediation and environmental protection. During my tenure with 
ED&T, I have been involved with numerous related assignments involving the identification 
and assessment of vibration from construction equipment and blast related vibration damage. 

The above qualifies us to evaluate the MND as it pertains to PG&E's gas 
transmission pipeline LI 09. 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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Based on our review of the Project and the aforementioned documents, ED&T's 
findings and expert opinions of the MND are: 

1. The Construction Vibration Evaluation (Vibration Evaluation) performed by 
Illingworth and Rodkin, Inc. on behalf of Bluorange is not complete and does 
not accurately determine what vibration level is safe for Ll09. 

2. The Vibration Evaluation does not adequately address the types of equipment 
that may be used and the vibration levels imparted on L109 by said 
equipment. 

3. Impact N0-3 was not adequately analyzed and mitigated. 
4. The height of soil (cover) on top of L109 in the Project area has not been 

determined. The cover must be determined prior to issuance of a mitigated 
negative declaration because the following steps cannot be taken without this 
information: 
a. Determination of whether the pipeline risk will increase, decrease or 

remain the same following construction of the project. 
b. Determination of whether the soil cover over the pipe is too shallow 

and what mitigation measures need to be imposed. 
c. Determination of safe designs and specifications for the Project to 

ensure that the Project remains stable, rather than being significantly 
changed during construction as a result of observed physical 
conditions ofL109 and depth of cover. 

5. That a PG&E inspector, or an independent, qualified third party inspector, be 
present for the entire project. 

6. That every project employee be trained in PG&E's requirements and 
restrictions for working in the vicinity gas transmission pipelines and 
requirements that are specific to the Project. 

As a result of these deficiencies in the MND, a significant possibility of a catastrophic 
release of natural gas from Ll09 during construction of the Project still exists. 

Opinion 1: The Vibration Evaluation for the proposed project references a 
Caltrans report where a Peak Particle Velocity (PPV) value of 25 inches/second (ips) 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional infonnation become available. 

--------------
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associated with explosives near buried pipe resulted in no damage to the pipe, as did values 
for explosives near buried pipe of 50-150 ips. PPV is the speed of a particle in a medium as it 
transmits a wave. It is a measurement of vibration. These vibrations can cause damage to any 
structure. 

The MND states that the Vibration Evaluation utilized a "conservative" 12 ips, a 
value that was in the Spectra Energy report, as the criterion for potential damage to L109. 
The Spectra project involved determining the impacts of blasting at a rock quarry on a 
proposed natural gas transmission pipeline in Massachusetts. 

Problems with the Vibration Evaluation and MND include: 

• The vibrations were from explosives, not continuously vibrating equipment. It 
is understood that explosives are not planned for this project. Continuous 
vibrations impart cyclical loads on the pipe. The Caltrans documents suggest 
that acceptable PPV values for continuous vibrations are half of acceptable 
values for surface blasting. 

• In the Caltrans report referenced in the Vibration Evaluation where no damage 
was observed when blasting vibration levels were at certain levels, there is no 
description as to the type of damage that was not observed or how it was 
determined that there was no damage. Was the pipe dug up and examined to 
see whether the pipe had bent? Was the determination of no damage made 
because no leaks were observed? Steel pipe can be damaged, compromising 
its strength, without immediately detectable leakage. No correlation is shown 
between the types of damages that were not observed in the referenced reports 
on the one hand, and the type of damage to LI 09 that may expected with 
elevated vibration levels on the other hand. Because a comparison of what 
constitutes damage was not made, the Caltrans report data is not a valid 
reference. 

• The operating conditions, commodity and pipe specifications were not listed 
in the Caltrans report. Ll 09 at the Project location is a 26-inch diameter steel 
pipe with a maximum operating pressure (MAOP) of 150 psig and at MAOP 
is at a 19.8% of the pipe's specified minimum yield strength. A higher 
stressed pipe will become damaged at a lower value PPV than a lower stressed 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to ·review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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pipe. There was no mention of operating stress levels of the pipes in the 
Caltrans report. Because a correlation between the operating stress levels in 
the Caltrans report pipes and LI09 was not made, the Caltrans report data 
again is not a valid reference. 

• The Spectra project involved surface explosions, different operating stress 
levels in .the pipe than Ll09, and because the Spectra project involved the 
installation · of new pipe, the physical condition of the pipe was known. 
Although PG&E may have inspection documents that show the physical 
condition of portions of Ll 09 in the . Project and adjoining area, this 
information was not used in the Vibration Evaluation. This section of L109 
was installed in 1981 and the slope of the hill is steep. The slope in the project 
area is reported to be 28%. The slope of the hill from the north end of the 
project to Bernal Heights Road visually appears to be even steeper. Slippage 
of the pipe, localized corrosion, or impact damage may have taken place since 
1981 and increased the stress levels in the pipe. It cannot be assumed that 
what was acceptable to the pipe in the Spectra project is acceptable for L109. 
As with the Caltrans reports, a correlation was not made between stress levels 
in the pipe. Further, the Spectra project involved installation of new pipe in 
what appears to be a nearly horizontal street. The Vibration Evaluation did not 
take into consideration the physical condition ofL109 or bending stresses that 
may exist with the changes in grade. 

The Spectra analysis is inapplicable to the Project, and it is an inadequate 
basis for designing Project mitigation measures that will reduce Project 
impacts to a level of insignificance. 

• The 2014 email from PG&E states that there are three federally-approved 
methods to complete a transmission pipeline integrity management baseline 
assessment: 
o In-Line Inspections (ILI) - An ILI involves a tool (commonly known 

as a "pig") being inserted into the pipeline to identify any areas of 
concern such as a potential metal loss (corrosion) or geometric 
abnormalities (dents) in the pipeline. 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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o External Corrosion Direct Assessment (ECDA) - Involves an indirect, 
above-ground electrical survey to detect coating defects and the level 
of cathodic protection. Excavations are performed to do a direct 
examination of the pipe in areas of concern as required by federal 
regulations. 

o Pressure Testing (PT) - PT is a strength test normally conducted using 
water, which is also referred to as a hydrostatic test. 

PG&E performed an ECDA of L190 in this area in 2009 and another one was 
scheduled in 2015. No issues were found in 2009. 

Based on the above, the Vibration Evaluation is not complete nor is it representative 
of this project and is not appropriate to use as a basis for determining safe levels of vibration 
to LI09. 

Since the Vibration Evaluation is not complete or representative, it cannot be used as 
a reference or comparison to validate PG&E's maximum vibration level of 2 ips. PG&E did 
not provide a basis for their PPV value of 2 ips and it does not appear that they were they 
asked to provide one. As a result, there is no basis for any of the maximum vibration levels in 
the Vibration Evaluation and MND. 

Opinion 2: The Vibration Evaluation does not include types of equipment for 
some construction scenarios that are likely to occur such as excavation of the Chert bedrock, 
shoring and compaction of the street. 

For example, compaction of the street above L109. PG&E's March 30, 2017 letter to 
the San Francisco Planning Department states that the depth of cover over L109 could be as 
shallow as 24 inches. Per the Grading Plan prepared by David Franco dated 9/21/16 indicates 
that roadway excavation is estimated to be 12-inches. Placement and compaction of subgrade 
and/or base rock will require the use of compaction equipment. For example, using the 
Vibration Evaluation value of 0.21 ips at 25 feet for a vibratory compactor from the 
Illingsworth March 24, 2017 report titled "Construction Vibration Evaluation for 3516 and 
3526 Folsom Street", with the compactor 3.3 feet away from the pipe, the PPV at the pipe is 
calculated to be 4.3 ips. With the compactor 1 foot above the pipe, the PPV is calculated to 
be 26.26 ips. This PPV level is significantly higher than the 2.0 ips that PG&E has said is 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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acceptable. Although the basis for PG&E' s level has not been made known, it is reasonable 
to believe that significantly higher levels, such as 26.26 ips will damage L109, which may 
result in a catastrophic release of natural gas from L109. 

Opinion 3: Based on Opinions 1 and 2, Impact N0-3 has not been adequately 
analyzed and mitigated. 

Opinion 4: PG&E requires a minimum of 3 feet of soil cover over gas lines and a 
maximum of 7 feet. PG&E stated that the soil cover over L109 may be as low as 24-inches. 
PG&E did not address what corrective action is needed if the cover is less than required nor 
did they mention the risk impact if the cover is less than required. 

Depth of cover may be a component of PG&E's Gas Transmission Pipeline Integrity 
Management program, a federal regulatory requirement o.f natural gas transmission system 
owners and operators such as PG&E. A less than required cover may impact the risk of that 
segment and mitigation measures may need to be taken. Mitigation measures are not included 
in the MND regarding the pipeline cover. 

The impacts of less than required cover was not analyzed in the MND nor were 
mitigation measured addressed. 

Any grading or excavation within 2 feet of Ll 09 must be done by hand. Potholing 
and exposing the top portion of the pipe is required to determine which sections above the 
pipe can be graded or trenched by equipment. Potholing will expose the top portion of the 
pipe. 

Grade cuts for street construction above Ll09 is 12-inches according to the Franco 
Grading Plan dated 9/2/16. Grade cuts of 12-inches would leave 12-inches above the pipeline 
where existing cover is 24-inches. Because of vibration and/or wheel loading restrictions, the 
equipment mentioned in the MND may not be safe to be used in shallow sections. 

The design prepared for the extension of Folsom St. shown in the Grading Plan 
requires use of a full sized roller for compaction and the required level of aggregate base 
compaction is 95%, in 6 inch lifts. Compaction to 95% requires an increased number of 
passes over the more typical compaction level of 95% Modified Proctor testing. As noted 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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above in Opinion 2, the PPV of a vibratory compactor 1 foot above the pipe is calculated to 
be 26.26 ips, which exceeds the maximum threshold of2.0 set by PG&E. 

Hand digging over L109 is required for all new utility crossings (water, sewer, 
electric, gas, communications) so there may be more locations where Ll 09 will be potholed. 

Exposing the pipeline before detailed design or construction begins .also provides 
visual information regarding the physical condition of the pipe which can be used in 
performing the vibration analysis and PG&E's risk assessment of this section. 

Given that: 

• Some potholing and exposing L109 is required, and 
• the information gained from potholing will yield information used in 

determining safe vibration levels, and 

• the information from potholing will limit the types of construction equipment 
and activity in the vicinity ofL109, and 

• mitigation measures may be needed to correct less than required cover over 
L109, 

exploratory potholing of L109 should have been completed prior to issuance of the MND. 

Opinion 5: From January 2010 through September 8, 2017, excavation damage 
was the leading cause of unintended gas releases from transmission pipelines in California. 
PG&E is not under contract with the Project's general and sub-contractors/developer. Nor are 
the Project's general and sub-contractors/developer under contract with PG&E. There are 
many PG&E requirements/restrictions of the contractor when working within 10 feet of the 
pipeline, which is an approximate 3 feet from the front wall of the planned residences. 
Having an on-site inspector at all times would facilitate scheduling changes by the contractor 
and eliminate lack of communications and reduce the risk of damage to L109, but this was 
not required as a Mitigation Measure. 

Opinion 6: Every Project employee. should be trained in PG&E's requirements 
and restrictions for working in the vicinity of gas transmission pipelines. Given the 
significant risks posed by the Project, this should have been required as a Mitigation 
Measure. 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 
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Based on our review and analysis, it is our expert opinion that there still exists a high 
risk that has not been mitigated based on our review of the MND. It is our opinion the failure 
to mitigate the risks are significant and a potential for damage and explosion of PG&E's gas 
transmission pipeline L109 still exists. 

Regards, 

Kenneth R. Ridings, P .E. 

Steven P. Viani, P .E. 

Attachments 

Please note that the preceding is based on information available at the time of this writing. It is conceivable that additional 
information may be forthcoming which bears on stated observations and opinions. The right is reserved, therefore, to review and 
modify all observations and opinions at any future point in time should, in fact, additional information become available. 



ENGINEER: MECHANICAL 
PROCESS 
UTILITIES 

KENNETH R. RIDINGS, P.E. 
Engineering Manager 
.Engineering Design and Testing Corp. 
Post Office Box 5126 

EDUCATION 

August, 1979 

Concord, California 94524 
(925) 674-8014 
kenridings@edtengineers.com 

Bachelor of Science, Mechanical Engineering, University of Utah, 
Salt Lake City, Utah 

PROFESSIONAL EXPERIENCE: 

2005 
to present 

1998 - 2004 

1993 - 1998 

1989-1993; 
1984- 1988 

Engineering Design and Testing Corp., Oakland, California 
Assistant Vice President, District Engineering Manager and Consulting 
Engineer - Investigation of incidents involving natural gas piping systems and 
facilities; moisture intrusion and damage in residential and commercial 
buildings and industrial facilities; infrastructure utilities and piping systems; 
HV AC and refrigeration systems; fire suppression systems; cranes/heavy 
equipment, machinery and equipment. Services provided include failure 
analysis and causation identification, scope of damage evaluations, estimate 
repair/replacement costs, claims analysis, standards and codes interpretation, 
fire origin and cause, and construction monitoring and timeline scheduling. 

Pacific Gas & Electric Company, San Francisco, California 
Manager- Conducted investigations of major gas incidents. Responsible for 
development and implementation of construction, engineering, operations 
and maintenance standards, procedures for gas distribution piping systems. 
Prepared expert testimony and testified in California Courts on behalf of 
PG&E's gas distribution capital and expense investments for the 1999 
regulatory funding proceedings. 

Pacific Gas & Electric Company, San Francisco, California 
Senior Distribution Engineer- Investigated cause and emergency response of 
gas distribution and transmission incidents. Interpreted regulat<?ry code 
requirements. Developed engineering, construction, and operations and 
maintenance standards for pipe rehabilitation, valves, fittings, pressure 
control facilities and substructure enclosures. Investigated system operations, 
material, equipment, and facility failures. 

Pacific Gas & Electric Company, Fresno, California 
Division Engineer - Supervised multi-disciplined work groups responsible 
for the engineering, design, operations and maintenance of transmission and 
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1988- 1989 

1984 

1979- 1984 

1978-1979 

distribution systems, including cathodic protection. Investigated gas incidents 
including fires and explosions and damage caused by third party dig-ins. 

Pacific Gas & Electric Company, Fresno, California 
Transmission and Regulation Supervisor - Supervised technical workgroup 
responsible for operations and maintenance on 2700 miles of pipeline and 
165 pressure control stations. Scheduled work, prepared and directed system 
sequence of operations changes, and diagnosed system operations. 

Pacific Gas & Electric Company, Antioch, California 
Area Engineer - Responsible for cathodic protection, facility records 
management, design and cost estimate preparation, engineering of gas 
transmission pipelines and associated facilities. 

Pacific Gas & Electric Company, Walnut Creek, California 
Engineer - Designed and engineered gas transmission pipe line, metering, and 
compressor station facilities. Specified water treatment and heat exchanger 
operations and maintenance at compressor stations. Performed pipe loading 
and stress analysis, and hydraulic capacity and system planning analysis. 

Northwest Pipe Line Company, Salt Lake City, Utah 
Engineering Intern - Facility engineering, perform cathodic protection 
analysis and prepare recommendations. 

PROFESSIONAL ORGANIZATIONS: 

ASM International (ASM) 
American Society of Mechanical Engineers (ASME) 
California Conference of Arson Investigators (CCAI) 
East Bay Claims Association - Vice President 2012-13 
National Association of Fire Investigators (NAFI) 
National Fire Protection Association (NFPA) 
National Society of Professional Engineers (NSPE) 
National Association of Subrogation Professionals (NASP) 
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PROFESSIONAL REGISTRATIONS: 

Registered Professional Engineer- Arizona (#44546) 
Registered Professional Engineer- California (#M27526) 
Registered Professional Engineer-Idaho (#14379) 
Registered Professional Engineer-Hawaii (#14923) 
Registered Professional Engineer- Montana(# 19897) 
Registered Professional Engineer- Nevada (#021117) 
Registered Professional Engineer- Oregon (#78334PE) 
Registered Professional Engineer- Utah (#180944-2202) 
Registered Professional Engineer- Washington (#42731) 
National Council of Examiners for Engineering and Surveying (#28431) 

CONTINUING EDUCATION: 

2010 Fire Pump Seminar 
National Fire Protection Association 
Reno, Nevada 

2007 Investigation of Gas & Electric Appliance Fires 
Western Michigan University 
Kalamazoo, Michigan 

2006 Fire and Explosion Investigation 
National Association of Fire Investigators 
Sarasota, Florida 

2006 Mechanical and Electrical Estimating 
RS Means 
Las Vegas, Nevada 
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EXPERIENCE - ENGINEERING INVESTIGATIONS (partial listing) 

Natural Gas Pipeline and Facilities 

Damage to Pipelines Caused by Third Party Dig-Ins - Multiple Locations, California 
Examine damaged pipe and site location, review utility locate and mark records, 
review "call before you dig" records, review third party records, and determine cause 
of dig-in. Evaluate scope of damage, emergency response and repair activities. 
Review utility repair and pricing documents as to appropriateness of repairs and 
reasonableness of costs. 

Compressor Station Fire - Gillette, Wyoming 
Examine station and equipment, review operating records and other documents and 
determine cause of fire. 

Gas Explosions and Fires - Multiple Locations, California 
Investigate and determine whether natural gas fueled explosions and fires were 
caused by natural gas utility facilities and/or operations. 

Underwater River Crossings - Calgary, Canada 
Examine three separate pipeline crossings underneath flooded rivers, review 
inspection records, conduct underwater survey, and determine scope of damage of 
pipelines. Evaluate the repair/replacement scop~ of work and estimated costs. 

Overpressurization of Low Pressure Distribution System-Alameda, California 
Lead investigation and determine cause of overpressurization of a low pressure 
system and evaluate gas utility emergency response. Examine pressure control station 
equipment and maintenance records, system operation records, emergency response 
sequence of events. 

Pressure Regulator Stations - Multiple Locations, California 
Determine cause of pressure regulator valve failures at multiple regulator stations and 
metering facilities. 

Commercial and Residential (Single and Multi-Story) 

Moisture/Water Intrusion - Multiple Locations 
Investigation of 200+ incidents involving water supply, irrigation, HV AC, waste, 
drainage, and fire sprinkler system piping and associated fittings, connector hoses, 
and equipment; water heaters and boilers; restroom and kitchen faucets and 
appliances; washing machines. 
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Heat.and Smoke Damaged Generator Ductwork- Mesa, Arizona 
Review of drawings, fire damage reports, repair costs, business interruption estimates 
and other documents to determine scope of damage. Review repair and pricing 
documents as to appropriateness of repairs and reasonableness of costs. 

Leaking Chiller Tubes at Medical Center - Bakersfield, California 
Examine chiller system and evaporator, review manufacturer drawings and 
equipment specifications, review operating records. Determine cause and scope of 
damage. Review repair and pricing documents as to appropriateness of repairs and 
reasonableness of costs. 

Dry Cleaning Equipment - Chandler, Arizona 
Examine equipment, review equipment specifications, service records and other 
documents, determine cause of leaks in equipment steam chamber. 

Collapsed Car Lift - San Francisco, California 
Examine steel member framed, hydraulic powered car lift, review manufacturer 
specifications, drawings and other documents, determine cause of collapse. 

Hail Damaged Roof Top HV AC Condensers - Scottsdale, Arizona 
Examine condensers, identify impact damage caused by hail and determine 
reparability. Review repair and pricing documents as to appropriateness of repairs 
and reasonableness of costs. 

Leaking Hydraulic Elevator Casing - Multiple Locations 
Examine elevator equipment, service records and other documents and determine 
cause of leak. 

Water Damage to Elevator Components (multiple) - Multiple Locations 

Construction 

Examine elevator system components, identify water contacted components, and 
determine scope of damage, if any, to water contacted components. Evaluate repair 
cost proposals as to appropriateness of repair and associated costs. 

Crane Tipover - San Ramon, California 
Examine crane and highway construction site, review crane specifications, operator 
log and other documents and determine cause of tipover. Review repair and pricing 
documents as to appropriateness of repairs and reasonableness of costs. 
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Mechanical Lift Tipover - Groveland, California 
Examine lift and residence construction site, review lift specifications and determine 
cause oftipover. 

Crawler Crane Tipover - West Olive, Michigan 
Examine crane at generation plant, determine scope of damage from tipover and cost 
to repair. Review repair and pricing documents as to appropriateness of repairs and 
reasonableness of costs. 

Leaking Toilets in Condominiums Building- San Jose, California 
·Examine toilet installations, review manufacturer specifications and instructions, 
review test reports and determine cause of leaks. 

Leaking Water Supply Valves in Multi-Unit Residential Buildings - Walnut Creek, 
California 

Examine valves and installation, review manufacturer specifications and literature, 
determine cause of fractures in valve bodies. 

Fire Investigations 

Equipment and Appliances - Multiple Locations 
Investigation of fires involving furnaces, water heaters, cooking and other appliances. 

Industrial 

Moisture/Water Intrusion - Multiple Locations 
Investigation of incidents involving water supply, HV AC, boilers and water heater 
equipment, piping, and associated fittings. 

Imploded Milk Storage Tank- Hanford, California 
Examine tank, tank service and dairy operating records, manufacturer drawings and 
specifications and determine cause of implosion. 

Imploded Fermentation Tank- Ukiah, California 
Examine tank and process equipment at brewery, review operating records, drawings, 
sequence of operations, manufacturer specifications and other documents and 
determine cause of implosion. Review repair and pricing documents as to 
appropriateness of repairs and reasonableness of costs. 

Imploded Storage Tank at Ethanol Plant- Cambridge, Nebraska 
Examine plant and tank, review operating records and system design, coordinate 
testing of valve, and determine cause of collapse. 

September 2015 
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Single-Axis Solar Panel Tracker System Detachment - McCarran, Nevada 
Examine tracker system and panels, review operating records and design documents, 
review snowfall and other weather records, and determine cause of detachment. 

Ammonia Release at Cold Storage Facility- Phoenix, Arizona 
Examine refrigeration equipment, review manufacturer specifications, review 
maintenance records, test components, and determine cause of ammonia release. 

Utilities Service Interruption - Harahan, Louisiana 
Review documents and determine duration and cause of service interruptions to a 
cold storage facility 

Shiploader Tipover- Vancouver, Washington 
Examine shiploader and bearing assembly, review design drawings and operating 
records, review video of incident, supervise other discipline engineers, and determine 
cause of tipover. 

Damaged Retort MIG Thermometer - Coming, California 
Examine retort, thermometer, and process equipment at olive processing facility, 
review operating records, FDA requirements, sequence of operations, manufacturer 
specifications and other documents and determine cause of damage to thermometer. 

Logging Vehicle Fire Suppression System -Bums Lake, British Columbia, Canada 
Examine fire damaged logging vehicle and fire suppression system, review multiple 
documents and determine why suppression system did not discharge. 

Controlled Atmosphere Room at Cold Storage Facility-Multiple Locations, Washington 
Examine facility Atmosphere Control System and refrigeration system, review test 
reports and facility records, and with a fruit harvest specialist, determine if damage to 
stored fruit was the result of a malfunction in the systems. 

Chiller Coil Tube Leaks at Cold Storage Facility- Reedley, California 
Examine facility and chiller tubes, review facility operations, review test reports and 
other documents and determine cause of leaks. 

Fire Damaged Distillation Column at Ethanol Plant - Clinton, Iowa 
Examine plant and column and review plant drawings and records. Determine scope 
of damage, cost of repairs and work schedule to facilitate repairs. 

Digester Overpressure, Water Treatment Plant - Delano, California 
Examine digester and associated equipment, review facility drawings, operating 
records and determine cause of overpressure. 
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Damaged PVC Piping System Containing C02 Gas - Coming, California 
Examine Carbon dioxide vaporizer and overhead PVC piping system in olive 
processing facility, review drawings, service records, weather records, operating and 
other documents and determine cause of damage. 

Water Well Contamination - Live Oak, California 
Examine well, review well inspection videos, water quality reports and other 
documents, and determine cause of contamination. 

Water Well Collapse (2) - Corcoran, California 
Examine well head and inspection videos, review drilling logs well test records and 
other operating documents and determine cause of collapse. Review repair 
documents as to appropriateness of repairs and reasonableness of costs. 

Water Pumping Plant - Walnut Creek, California 
Examine plant, review manufacturer specifications, design drawings and other 
documents, and determine cause of coupling detachment. Supervise other 
engineering disciplines to evaluate scope of water damage to building components, 
and electrical and mechanical equipment. Review repair documents as to 
appropriateness of repairs and reas.onableness of costs. 

Water Treatment Plant - Livermore, California 
Examine damaged clarifier equipment, review construction, maintenance and test 
records, and determine cause of damage. Review repair documents as to 
appropriateness of repairs and reasonableness of costs. 

Whirlybird Type Crane Tipover - Seattle, Washington 
Examine crane, determine scope of damage, conduct research on used crane prices, 
and determine value of damage. 

Fire Damaged Conveyor, Recycling Power Generation Plant - Oroville, California 
Examine conveyor and associated electrical and mechanical equipment. Review 
construction drawings, operating records, repair cost estimates and other documents. 
Engage other engineering disciplines to determine scope of damage and reparability. 
Review repair documents as to appropriateness of repairs and reasonableness of 
costs. 

Ammonia Refrigeration System - Coalinga, California 
Examine refrigeration system, review facility and system drawings, service records 
and other documents and determine cause of ammonia release. 
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Corroded At-Grade Water Storage Tank- San Luis Obispo, California 
Examine tank and attached piping, review cathodic protection system installation and 
service records, review other records, test insulation points, and determine cause. 
Determine scope of damage. Review repair documents as to appropriateness of 
repairs and reasonableness of costs. Monitor repair schedule. 

Leaking At-Grade Gasoline Storage Tank - Las Vegas, Nevada 
Examine tank, associated equipment, and tank farm cathodic protections system. 
Review tank and cathodic protection system drawings, operating records, 
manufacturer instructions, test records and other documents. Determine cause of 
leaks. 

Marine 

Other 

Ship Container Fire - Pacific Ocean 
Examine ship containers and contents at Port of Seattle, review ship drawings and 
records, review manufacturer specification of container contents, and determine 
cause of fire. 

Water Damaged Motors-Fairfield, California 
Examine motors and packaging, review transport records and historical weather 
records, conduct laboratory tests, and determine if source of moisture was during 
transit or after motors were off-loaded from truck. 

Pontoon Boat Lift Separation - Discovery Bay, California 
Examine lift and documents and determine cause of separation. 

Hiker Fall-Muir Woods, California 
Review documents, examine fall location, and determine if the involved trail had 
been maintained in accordance with regulatory requirements and to determine if the 
conditions of the incident location were dangerous and hazardous. 

Roller Blader Fall - Ixtapa, Mexico 
Conduct elevation survey and coefficient-of-friction tests on concrete trail. 

Mobile Paper Shredder Truck - Fresno, California 
Examine truck and paper shredder, review design drawings and determine cause of 

mechanical damage to shredder. 
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LEGAL CONSULTATION -PEER REVIEW (partial list) 

Natural Gas Explosion- Seattle, Washington 
Review gas utility maintenance and emergency response records, review Washington 
State regulatory requirements, review regulatory agency reports, review expert and 
testing agency reports and other documents and provide opinion as to the cause of the 
explosion. 

Natural Gas Explosion - Sublette, Kansas 
Review gas utility maintenance standards, maintenance and operating records, 
Kansas State regulatory requirements and other documents. Provide opinion as to 
cause of explosion. 

Moisture Intrusion - Multiple 
Review manufacturer, engineering, and investigation reports regarding separated 
piping system components. Provide opinions as to cause of separated components. 
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Education and Specialized Training 

Steven P. Viani, P.E 
spviani@aol.com 

(916-952-8503) 

BS Civil Engineering, California State University, Sacramento 
Graduate courses in Geotechnical Engineering 
Continuing education classes in claims avoidance, negotiations and project management 
OSHA 40 hour training 
USACOE Construction Quality Management Certification 

Professional Registrations 
Registered Civil Engineer in California, Arizona and Washington 
Licensed A, B & Haz. Contractor (RMO Alvia Services Inc) 

Employment History 
State Water Resources Control Board (2-year assignment with (1977-1982) 
Army Corps ofEngineers)-Associate Engineer 
Kellogg Corporation-Senior Engineer (1982-1983) 
Department of Health Services-Senior Engineer (1984-1987) 
Roy F. Weston, Inc.-Project Director (1987-1990) 
Canonie Environmental Services, Inc.-Western Regional Manager (1990-1994) 
Geo Con Inc.-Western Regional Manager (1994-1998) 
Layne-Christensen Co.-Western Regional Manager (1998-1999) 
BCN Company-Vice President of Operations (1999-2001) 
Donald B. Murphy Contractors Inc.-Regional Manager (2001-2003) 
Private Consulting/Alvia Services Inc (2003-Present) 

Representative Experience 

Over the past 40 years, has held senior level positions in construction, consulting and governmental 
entities. Have managed, ,directed or performed projects ranging from $3000 Phase 1 Preliminary 
Site Assessments to $20 Million site remediations, including many large and significant 
environmental and geotechnical construction projects as a direct hire contractor. Have 25 plus years 
experience in managing business units and design departments with total P+L responsibility and 
staff management up to 35 people. Have worked nationwide and internationally in Asia and 
Europe. 

Legal, Claims and Defect Oriented Experience 
• Developed a remediation plan for the removal of construction debris in Malibu, CA. Project 

involved the determination of quantity, permitting, construction oversight and closure parcel 
containing illegally disposed debris. Los Angeles County and Coastal Commission involvement. 

• Provided expert review of shoring/scaffolding failure at mid-rise residential/commercial 
building in San Francisco that was overloaded. 

• Provided expert services for water damage and intrusion for single family housing, multi-family 
housing and businesses involving stucco, windows, roofs, siding from wind-driven rain, 
expansive soils and mechanical damage. 

• Provide expert services for a fatal accident involving improperly secured construction 
equipment on a construction site in Northern California. 



• Provided expert services, including accident reconstruction of a major fall injury case involving 
truck loading at an active wastewater treatment facility in the San Francisco area. 

• Provided expert witness services for issues related to a subsiding rock retaining wall causing 
damage to an adjacent dwelling in San Francisco, CA. 

• Provided inspection/evaluation of 50+ residential and commercial damaged by a refinery 
explosion in Utah. 

• Provided expert engineering review of construction defects and standard of care associated with 
sewer lines, water lines, moisture intrusion, land movement, drainage systems, land 
development, soils testing, residential construction and other civil engineering defects. 

• Provided expert witness services for cost and schedule claim by County of Monterey against 
CM and Prime Contractor involving asbestos containing materials and affected by mold. 

• Provide expert witness service for pile driving operations affecting defectively designed and 
constructed stucco clad public library in LA area. 

• Provided expert witness services and court testimony for construction defect case involving 
expansive soils, construction impacts and water damage to a house foundation in Irvine, CA. 

• Provided expert services for construction dispute involving an environmental remediation 
groundwater collection and storage system constructed at a large refinery facility in New Jersey. 

• Provided expert witness services for accident involving multi-party commercial construction 
site in Auburn, CA involving rolling scaffolding. 

• Reviewed remedial measures for condo building in Sacramento affected by water intrusion 
through roofs, walls and walkways that resulted in mold. 

• Provided expert witness testimony for contractual dispute involving adequacy of geotechnical 
report, differing site conditions and cost to repair for sewer line in Las Vegas, NV. 

• Provided expert witness services for issues related to a subsiding rock retaining wall causing 
damage to an adjacent dwelling in San Francisco, CA. 

• Provide expert services to insurance group for major excavation support failure in San Francisco 
to determine cause and cost to repair caused by differing soil conditions. 

• Provide contract review and claims support for steel water reservoir project in Honouliuli, HI 
affected by delays, changes and differing site soil conditions. 

• Provided contract review and cost to complete for a 900 unit military family housing project in 
Honolulu, HI. Project encountered with numerous changes that required renegotiation of unit 
prices, payment for acceleration and additional time related overhead. 

• Successfully negotiated a$ 6 million termination for convenience claim for a Superfund site. 
Developed an estimate of contractor costs and negotiated a fair and reasonable settlement while 
representing a state government entity. Project required negotiation of an acceleration claim for 
previous contractor, expert testimony at various court proceedings and presentations to media. 

• Prepared and negotiated a changed site conditions, acceleration, directed change, constructive 
change and defective and deficient contract docum~nt change order with the US Army Corps of 
Engineers for a slurry wall project. 

• Developed and negotiated large change orders for quantity increases and changes for 
design/build environmental remediation projects. 

• Developed claim document for high rise hotel in downtown Los Angeles involving directed 
changes, constructive changes, defective and deficient contract documents, acceleration and 
significant contractual issues. 

Construction Oriented Experience 
• Oversaw construction of large wastewater treatment plants, pump stations, earth-pressure 

balance and open road header tunnels and box sewers for Federal Government construction 
program in San Francisco. 12 foot diameter tunnel was 1 mile open face cut using road header and 
steel sets and wood lagging prior to permanent liner. Tunnel was constructed using Earth-pressure 
balance method with steel liner plate prior to permanent concrete liner was then cast. 



• 
• 
• 

• 

• 

• 
• 
• 
• 

• 

• 

• 

• 

• 

Designed and constructed micropile foundation system for elevated transit structure for BART . 
Designed and constructed a micropile supported foundation for Hotel Berry in Sacramento, CA . 
Constructed Administration, Switchyard and Electrical Control steel framed buildings 
consisting of about 50,000 square feet for a combined-cycle gas fired power plant. 
Designed/built a pre-engineered steel framed maintenance building for major northern 
California public utility at a wind energy facility. 
Designed and constructed a rnicropile foundation for a community college administration 
building in Alameda, CA. 
Designed and built a rnicropile project for a new state building in Sacramento . 
Designed and constructed rnicropile foundation system for elevated transit structure for BART . 
Designed and constructed a rnicropile supported foundation for Hotel Berry in Sacramento, CA . 
Designed and built a rnicropile slope stabilization project for the emergency support of a sewer ' 
main sliding into a creek in Thousand Oaks. 
Constructed slope stabilization for a hydro-electric powerhouse in the Sierra Nevada Mountains 
involving rock anchors, soil nails, drains and shotcrete. 
Constrµcted projects using ground anchors, tiebacks, compaction grouting, chemical grouting, 
jet grouting, soil mixing, shotcrete, rnicropiles, driven piles and sheet piles, often under 
design/build contracts. 
Constructed soil nail, soldier pile and wood lagged excavation support projects for building 
excavations and soil removal projects. 
Constructed numerous slurry wall projects for seepage control using soil-bentonite, soil-cernent
bentonite, soil-cernent-bentonite-fly ash and soil-attapulgite for groundwater control on civil and 
environmental projects. Size of barrier walls ranged from 100,000 sf to 350,000 sf. 
Constructed ADA upgrade and remodel for US Coast Guard Pacific Strike Force Facility in 
Novato. 

• Investigated, designed and oversaw abatement of asbestos affected state buildings after Lorna 
Prieta earthquake in 1989. 

• Managed lead abatement, asbestos abatement, structural repairs and painting for 1400 military 
housing units at Beale Air Force base. 

• Designed and managed asbestos abatement activities for 500,000 square feet of office space for 
TRW buildings in El Segundo. 

• Performed ground improvement projects involving dynamic compaction and vibro 
cornpaction/vibro-replacernent. 

Consulting Oriented Experience 
• On contract to provide soils investigation and consulting services to pool contractors in N. Calif. 
• Provide consulting and design services for residential and commercial structures affected by 

fire, wind, structural design deficiencies, impacts, earthquakes and other factors. 
• Planning and conceptual design for construction of a multi-waste stream processing center for 

an industrial waste recycling center in San Diego County, CA. 
• Developed geotechnical reports for new housing, including stick-built and manufactured 

housing throughout California. 
• Evaluation of AST's and treatment ponds at oil collection facility in Santa Maria, CA. 
• Performed forensic investigations for wastewater treatment plants, schools, commercial 

buildings and houses for water intrusion damage, expansive soils, presence of mold and 
construction defects. 

• Designed and oversaw abatement of numerous asbestos abatement projects in California. 
• Planned and permitted high tech chemical storage and fabrication facilities internationally. 
• Developed large scale Phase 1 property transfer program for major renovation of prime San 

Francisco real estate. 



• Performed numerous Phase 1 Preliminary Site Assessments, Remedial Investigations, 
Feasibility Studies and Corrective Measures Studies using a variety of technologies. 

• Assistant author on document concerning repairs and lining UST' s. 
Remediation and Environmental Experience 
• Expert services related to evaluation and removal of UST and AST systems on California. 
• Developed a Remedial Investigation /Feasibility Study for the Purity Oil Sales Superfund site in 

Malaga, CA. Site was former oil processor that had filled onsite ponds and AST' s with 
construction debris containing oil, PCB, lead and asbestos that impacted soil, surface water and 
groundwater. RI/FS included on-site and off-site investigation, surface water sampling, 
development of remedial objectives and interim remedial measures. 

• Developed a Remedial Investigation/Feasibility Study/Remedial Design for the removal of 
PCB's and PAH's from a site in Norwalk, CA. Documents were submitted to LAFD and City of 
Norwalk for approval prior to initiatihg cleanup. Clean closure granted. 

• As part of a construction claim on a 4-story parking structure at San Francisco International 
Airport, evaluated an earthwork claim concerning the presence of hazardous waste, rock, trash 
and unsuitable materials and their effect on the project schedule. Further analysis of 
environmental requirements on illegal filling of wetlands in San Francisco Bay. 

• Completed the remediation of the Capri Pumping Services site in East Los Angeles, CA. Site 
was contaminated with lead, copper, cadmium, solvents and petroleum hydrocarbons. 
Remediation of this State Superfund site included preparation of a health risk assessment for 
lead exposure to the surrounding community. 

• Oversaw the remediation of the Jib boom Superfund Site in Sacramento, CA. Site was a former 
scrap yard that had impacted the area with lead, PCB, and hydrocarbons. Extensive air 
monitoring of the perimeter was performed to limit migration of contaminants. Later designed 
remediation of inside surfaces at remaining building involving PCB, lead and asbestos. 

• Site manager for the McColl Superfund site in Fullerton, CA. Involvement included site 
sampling of surface and subsurface runoff, construction of site facilities and management of 
remedial contractors. 

• Project manager for the Kyocera facility in Sorrento Valley, CA. Project involved leaking UST 
solvent tank that impacted groundwater and adjacent wetlands and ponds. Project included on
site and off-site investigation, development of remedial alternatives, permitting and monitoring. 

• Remediated a PCP impacted groundwater plume using funnel-gate technology at a wood 
treating facility. Project involved innovative concept using activated carbon in a passive 
treatment system. 

• Designed and remediated 2500 CY TCA impacted soil inside an existing manufacturing 
structure in Southern California. 

• Designed, permitted and remediated 70,000 CY of TPH impacted soil removal for the closure of 
the Lockheed C plant in Burbank, California. Clean closure granted. 

• Oversaw the design and construction of a groundwater treatment facility for pesticide 
contaminated soils in Fresno, California as well as excavation of 10,000 CY of pesticide 
impacted soils. 

• Remediated a TCE/TCA impacted groundwater plume using a Deep Soil Mix (DSM) wall that 
was 65 feet deep and had a surface area of 50,000 SF at an active rail yard. 

• Remediated so'il impacted with solvents using vapor extraction at the Xerox site in Santa Ana. 
California. Project included permitting, monitoring and maintenance. 

• Constructed a gasoline extraction trench using biopolymer slurry and an HDPE membrane at the 
port of Los Angeles. 

• Developed environmental analysis for portion of former Superfund site that would be removed 
from Superfund designation to assess impacts on new owners of that piece of property. 



Jalipa, Brent (BOS) 

Subject: FW: File 170851 

From: Ramon Romero [mailto:Ramon49r@aol.com] 
Sent: Thursday, September 07, 2017 2:38 PM 
To: Board of Supervisors, (BOS) <board.of.supervisors@sfgov.org> 
Cc: Ronen, Hillary <hillarv.ronen@sfgov.org> 
Subject: File 170851 

RAMONE. ROMERO 
66 Banks Street 

San Francisco, CA 94110 

September 7, 2016 

President London Breed & Members of the Board of Supervisors 
c/o Angela Calvillo, Clerk of the Board 
San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place 
City, Hall, Room 244 
San Francisco, CA 94102 

RE: Appeal of CEQA Mitigated Negative Declaration 
Planning Case No. 2013.12.16.4318 and 2-13.12.16.4322 
Building Permit Application Nos. 2013.12.16.4318 and 2-13.12.16.4322 
3516-3526 Folsom Street 

Dear President Breed and Members of the Board of Supervisors, 

I am the resident and homeowner of 66 Banks Street located near the above-referenced lots. I have 
resided at that address since May of 1994. I am also the owner of the vacant lot (Lot29) located directly behind 
my home and directly across from the lot designated as 3516 Folsom. I am writing to comment on the matters 
before you. 

President Breed may recall that I served with her on the San Francisco Redevelopment Commission 
which, of course, dealt extensively with real estate development projects both for residential and commercial 
purposes. I was appointed to the Redevelopment Commission in 1998 by Mayor Willie L. Brown, Jr. and 
reappointed by him in 2001. I was subsequently reappointed to the Commission in 2005 by Mayor Gavin 
Newsom. It was during my last appointment that I served on the Commission with President Breed. During my 
tenure, I was twice elected President of the Commission and had the honor of being the first Latino to serve in 
that capacity. My 11 Y, years of service on the Commission is described in detail in the resolution that was 
adopted at the time of my resignation. See Item 4(b) of the Commission meeting minutes at this 
link: http://sfocii.org/sites/default/files/FileCenter/Documents/332-a 102009MINS.pdf 

During 2015, I attended two meetings of the Bernal Heights East Slope Design Review Board at which 
Mr. Fabien Lannoye presented his and Mr. Fogarty' s plans for development at the two sites in question. I found 
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Mr. Lannoye to be congenial, cooperative, attentive, and understanding of the input provided 
by BernalHeights residents who were in attendance. He presented his building plans in writing for everyone to 
review and answered questions directly and without equivocation. His behavior was professional and friendly at 
all times without exception. This was all true in the face of sometimes hostile, emotional, and irrational attacks 
from a couple of the individuals in attendance. 

I should add that the development of the house that I reside in at 66 Banks, as well as the two houses 
next to mine, met hostile resistance from the neighbors when the homebuilder went through the planning 
process in the early-l 990's. My house and the two next to me were built on the same hillside field where Mr. 
Lannoye and Mr. Fogarty seek to build. Similarly, the developer, Mr. Aldo Stemberga, was required to build a 
street in order to build the houses he eventually completed. Even though I was totally unaware and uninvolved 
in Mr. Stemberga's development, I was met with hostility from some of the neighbors simply because I 
purchased and moved into my house. I was shocked to see that kind of a reaction from otherwise rational San 
Franciscans who live in a dense urban environment and should accept the fact that privately owned, vacant, 
buildable lots will ultimately be developed as our city grows. 

The appellants' objection concerning the gas pipeline is nothing more than a scare tactic. There is no gas leak in 
the pipeline on the slope in question. After careful study and review it has been determined that it is a stable 
pipeline. Its location is clearly marked by .a PG&E post stating that there is a pipeline below. Is this the only 
underground gas pipeline in San Francisco? Of course not and streets and houses have been constructed all over 
the city without blowing up the surrounding neighborhoods. Leaflets were passed out throughout our 
neighborhood warning that we were in the "blast zone." My house is among the closest to the pipeline in 
question. I refuse to be swayed by such terroristic tactics and the Board should not be either. 

I moved into my house in 1994 and purchased the lot directly behind my house in 1997. My desire was to keep 
open space behind me for as long as I could. I have succeeded in doing so for more than 20 years. However, I 
knew that because I did not buy all six lots behind my house that there might be development of the other five 
lots someday. These six lots sit on an attractive grassy hillside and it is understandable that residents in the area 
would want to keep it that way. I enhanced the beauty of my lot by planting a succulent garden. I intend to 
continue that use of my lot for the foreseeable future. The people who oppose this development want to keep all 
of these lots as open space, i.e., like a de-facto extension of Bernal Hill Park. Unfortunately, they do not have 
the right to do so and have conjured up any argument that they can think of to maintain this open space. 

It is my understanding that Mr. Lannoye has cooperated with Planning Agency staff and Department of Public 
Works staff in advancing his development plans. In particular, he has expressed to me his willingness to 
mitigate as much as possible any potential adverse effect on the two houses that are located at the bottom of the 
extension of Folsom Street that he intends to construct. 

All of the objections that have been stated by the appellants in previous Planning Commission meetings have 
been studied and dismissed by the Planning Commission. 

It is inevitable that you reach the same conclusion that I have, i.e., that Mr. Lannoye and Mr. Fogarty 
have the right to build on their lots. These lots are zoned for the purpose that they intend. They have cooperated 
with Planning Department and Department of Public Works staff in planning the houses and the street. Most 
importantly, they have attempted to cooperate with the residents in good faith. San Franciscans who live in a 
dense urban environment should accept the fact that privately owned, vacant, buildable lots will ultimately be 
developed as our city grows. 

The Board should deny the instant appeals without further delay. 
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Sent from my iPhone 

Very truly yours, 

Ramon E. Romero 
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