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Agreement between the City and County of San Francisco and 

URS Corporation 

This Agreement is made this 24th day of May, 2006, in the City and County of San Francisco, State of 
California, by and between: URS Corporation, 1333 Broadway, Suite 800, Oakland, California 94612, 
hereinafter referred to as "Contractor," and the City and County of San Francisco, a municipal 
corporation, hereinafter referred to as "City," acting by and through its Director of the Office of Contract 
Administration or the Director's designated agent, hereinafter referred to as "Purchasing." 

Recitals 

WHEREAS, the San Francisco Public Utilities Commission ("Department") wishes to retain the services 
of URS Corporation, 1333 Broadway, Suite 800, Oakland, California 94612, to provide Professional 
Engineering Services to the new Irvington Tunnel; and, 

WHEREAS, a Request for Proposal ("RFP") was issued on January 18, 2006, and City selected 
Contractor as the highest qualified scorer pursuant to the RFP; and 

WHEREAS, Contractor represents and warrants that it is qualified to perform the services required by 
City as set forth under this Contract; and, 

WHEREAS. approval for said Agreement was obtained from a Civil Service Commission Notice of 
Action for Contract Number 4055-05/06 on December 5, 2005; and 

WHEREAS, On May 9, 2006, per Resolution No. 06-0081, attached hereto, the San Francisco Public 
Utilities Commission approved the selection of URS Corporation and authorized the General Manager of 
the San Francisco Puhlic Utilities Commission to execute a written contract for CS-820 Engineering 
Services, The New Irvington Tunnel, to provide Engineering Services for an amount not to exceed 
$8,600,000 and with a duration of 84 months from the date of Controller certification. 

Now, THEREFORE, the parties agree as follows: 

1. Certification of Funds; Budget and Fiscal Provisions; Termination in the Event of Non
Appropriation 

This Agreement is subject to the budget and fiscal provisions of City's Charter. Charges will 
accrue only after prior written authorization certified by the Controller, and the amount of City's 
obligation hereunder shall not at any time exceed the amount certified for the purpose and period stated 
in such advance authorization. 
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This Agreement will terminate without penalty, liability or expense of any kind to City at the end 
of any fiscal year if funds are not appropriated for the next succeeding fiscal year, If funds are 
appropriated for a portion of the fiscal year, this Agreement will terminate, without penalty, liability or 
expense of any kind at the end of the term for which funds are appropriated. 

City has no obligation to make appropriations for this Agreement in lieu of appropriations for new 
or other agreements. City budget decisions are subject to the discretion of the Mayor and the Board of 
Supervisors. Contractor's assumption ofrisk of possible non-appropriation is part of the consideration 
for this Agreement. 

THIS SECTION CONTROLS AGAINST ANY AND ALL OTHER PROVISIONS OF THIS 
AGREEMENT. 

2. Term of the Agreement 

Subject to Section 1, the term of this Agreement shall be 84 months from the effective date as set 
forth in Section 3. 

3. Effective Date of Agreement 

This Agreement shall become effective when the Controller has certified to the availability of 
funds and Contractor has been notified in writing. 

4. Services Contractor Agrees to Perform 

The Contractor agrees to perform the services provided for in Appendix A, "Description of 
Services," attached hereto and incorporated by reference as though fully set forth herein. 

5. Compensation 

Compensation shall be made in monthly payments on or before the first day of each month for 
work, as set forth in Section 4 of this Agreement that the General Manager, in his or her sole discretion, 
concludes has been performed as of the last day of the immediately preceding month. In no event shall 
the amount of this Agreement exceed Eight Million Six Hundred Thousand Dollars ($8,600,000). The 
breakdown of costs associated with this Agreement appears in Appendix B, "Calculation of Charges," 
attached hereto and incorporated by reference as though fully set forth herein. 

As part of this contract Task Orders will be prepared in accordance with Appendix A. Task Orders 
will identify a detailed project scope, sub tasks, staffing plan, DBE utilization, schedule, deliverables, 
budget and costs to complete the task. A final task order scope will be negotiated between the SFPUC 
Project Manager and the Contractor and then submitted to Project Management Bureau Manager for 
approval. Each Task Order shall identify the entire amount to which the Contractor shall be entitled to 
fully perform and deliver to City all work identified in that Task Order. The task order request will be 
processed for Controller certification of funding, after which a Notice to Proceed will be issued. The 
Contractor is hereby notified that work cannot commence until the Contractor receives a \\Titten Notice 
to Proceed in accordance with Chapter 6 of the San Francisco Administrative Code. Any work performed 
without a Notice to Proceed will be at the Contractor's own commercial risk. The calculations of costs 
and methods of compensation for all task orders under this contract shall be in accordance with the 
negotiated master contract and billing rates set forth in Appendix B. However, as provided in the RFP, 
the budget identified for tasks in Appendix B is an estimate, and the City reserves the right to modify the 
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budget allocated to any task as more specific information concerning the task order scope becomes 
available. 

No charges shall be mcurred under this Agreement nor shall any payments become due to 

Contractor until reports, services, or both, required under this Agreement are received from Contractor 
and approved by the San Francisco Public Utilities Commission as being in accordance with this 
Agreement. City may withhold payment to Contractor in any instance in which Contractor has failed or 
refused to satisfy any material obligation provided for under this Agreement 

In no event shall City be liable for interest or late charges for any late payments. 

The Controller is not authorized to pay invoices submitted by Contractor prior to Contractor's 
submission ofHRC Form 7, "Prime Consultant/Joint Venture Partner(s) and Sub-consultant Participation 
Report." IfHRC Form 7 is not submitted with Contractor's invoice, the Controller will notify the 
department, tbe Director ofHRC and Contractor of the omission. If Contractor's failure to provide HRC 
Form 7 is not explained to tbe Controller's satisfaction, the Controller will withhold 20% of the payment 
due pursuant to that invoice until HRC Form 7 is provided. 

Following City's payment of an invoice, Contractor has ten days to file an affidavit using HRC 
Form 9, "Sub-Consultant Payment Affidavit," verifying that all subcontractors have been paid and 
specifying the amount. 

6. Guaranteed Maximum Costs 

a. City's obligation hereunder shall not at any time exceed the amount certified by the Controller 
for the purpose and period stated in such certification. 

b. Except as may be provided by laws governing emergency procedures, officers and employees 
of City are not authorized to request, and City is not required to reimburse the Contractor for, Commodities 
or Services beyond the agreed upon contract scope unless the changed scope is authorized by amendment 
and approved as required by law. 

c. Officers and employees of City are not authorized to offer or promise. nor is City required to 
honor, any offered or promised additional funding in excess of the maximum amount of funding for which 
the contract is certified without certification of the additional amount by the Controller. 

d. The Controller is not authorized to make payments on any contract for which funds have not 
been certified as available in the budget or by supplemental appropriation. 

7. Payment; Invoice Format 

Invoices furnished by Contractor under this Agreement must be in a form acceptable to the 
Controller, and must include the Contract Progress Payment Authorization number. All amounts paid by 
City to Contractor shall be subject to audit by City. 

City shall make payment to Contractor at the address specified in the section entitled "Notices to 
the Parties."' 
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8. Submitting False Claims; Monetary Penalties 

Pursuant to San Francisco Administrative Code §21.35. any Contractor, subcontractor or 
consultant who submits a false claim shall be liable to City for three times the amount of damages which 
City sustains because of the false claim. A Contractor, subcontractor or consultant who submits a false 
claim shall also be liable to City for the costs, including attorneys' fees, of a civil action brought to 
recover any of those penalties or damages, and may be liable to City for a civil penalty of up to $10,000 
for each false claim. A Contractor. subcontractor or consultant will be deemed to have submitted a false 
claim to City if the Contractor, subcontractor or consultant: (a) knowingly presents or causes to be 
presented to an officer or employee of City a false claim or request for payment or approval; (b) 
knowingly makes, uses, or causes to be made or used a false record or statement to get a false claim paid 
or approved by City; (c) conspires to defraud City by getting a false claim allowed or paid by City; (d) 
knowingly makes, uses, or causes to be made or used a false record or statement to conceal, avoid, or 
decrease an obligation to pay or transmit money or property to City; or ( e) is a beneficiary of an 
inadvertent submission of a false claim to City, subsequently discovers the falsity of the claim, and fails 
to disclose the false claim to City within a reasonable time after discovery of the false claim. 

9. Disallowance 

If Contractor claims or receives payment from City for a service, reimbursement for which is later 
disallowed by the State of California or United States Government, Contractor shall promptly refund the 
disallowed amount to City upon City's request. At its option, City may offset the amount disallowed 
from any payment due or to become due to Contractor under this Agreement or any other Agreement. 

By executing this Agreement, Contractor certifies that Contractor is not suspended, debarred or 
otherwise excluded from participation in federal assistance programs. Contractor acknowledges that this 
certification of eligibility to receive federal funds is a material term of the Agreement. 

10. Taxes 

a. Payment of any taxes, including possessory interest taxes and California sales and use taxes, 
levied upon or as a result of this Agreement, or the services delivered pursuant hereto, shall be the 
obligation of Contractor. 

b. Contractor recognizes and understands that this Agreement may create a "possessory 
interest" for property tax purposes. Generally, such a possessory interest is not created unless the 
Agreement entitles the Contractor to possession, occupancy. or use of City property for private gain. If 
such a possessory interest is created, then the following shall apply: 

(I) Contractor, on behalf of itself and any permitted successors and assigns, recognizes and 
understands that Contractor, and any permitted successors and assigns, may be subject to real property 
tax assessments on the possessory interest; 

(2) Contractor, on behalf of itself and any permitted successors and assigns, recognizes and 
understands that the creation, extension, renewal, or assignment of this A!,>reement may result in a 
"change in ownership" for purposes of real property taxes, and therefore may result in a revaluation of 
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any possessory interest created by this Agreement. Contractor accordingly agrees on behalf of itself and 
its permitted successors and assigns to report on behalf of City to the County Assessor the information 
required by Revenue and Taxation Code section 480.5, as amended from time to time, and any successor 
provision. 

(3) Contractor, on behalf of itself and any permitted successors and assigns to report any change 
in ownership to the County Assessor, the State Board of Equalization or other public agency as required 
bylaw. 

( 4) Contractor further agrees to provide such other information as may be requested by City to 
enable City to comply with any reporting requirements for possessory interests that are imposed by 
applicable law. 

11. Payment Does Not Imply Acceptance of Work 

The granting of any payment by City, or the receipt thereof by Contractor, shall in no way lessen 
the liability of Contractor to replace unsatisfactory work, equipment, or materials, although the 
unsatisfactory character of such work, equipment or materials may not have been apparent or detected at 
the time such payment was made. Materials, equipment, components, or workmanship that do not 
conform to the requirements of this Agreement may be rejected by City and in such case must be 
replaced by Contractor without delay. 

12. Qualified Personnel 

Work under this Agreement shall be performed only by competent personnel under the supervision 
of and in the employment of Contractor. Contractor will comply with City's reasonable requests 
regarding assignment of personnel, and Contractor must supervise all personnel, including those assigned 
at City's request. Contractor shall commit adequate resources to complete the project within the project 
schedule specified in this Agreement. 

13. Responsibility for Equipment 

City shall not be responsible for any damage to persons or property as a result of the use, misuse or 
failure of any equipment used by Contractor, or by any of its employees, even though such equipment be 
furnished, rented or loaned to Contractor by the City. 

14. Independent Contractor; Payment of Taxes and Other Expenses 

a. Independent Contractor. Contractor or any agent or employee of Contractor shall be 
deemed at all times to be an independent Contractor and is wholly responsible for the manner in which it 
performs the services and work requested by City under this Agreement. Contractor or any agent or 
employee of Contractor shall not have employee status with City, nor be entitled to participate in any 
plans, arrangements, or distributions by City pertaining to or in connection with any retirement, health or 
other benefits that City may offer its employees. Contractor or any agent or employee of Contractor is 
liable for the acts and omissions of itself, its employees and its agents. Contractor shall be responsible 
for all obligations and payments, whether imposed by federal, state or local law, including, but not 
limited to, FICA, income tax withholdings, unemployment compensation, insurance, and other similar 
responsibilities related to Contractor's performing services and work, or any agent or employee of 
Contractor providing same. Nothing in this Agreement shall be construed as creating an employment or 
agency relationship between City and Contractor or any agent or employee of Contractor. 
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Any terms in this Agreement referring to direction from City shall be construed as providing for 
direction as to policy and the result of Contractor's work only, and not as to the means by which such a 
result is obtained. City does not retain the right to control the means or the method by which Contractor 
performs work under this Agreement. 

b. Payment of Taxes and Other Expenses. Should City. in its discretion, or a relevant taxing 
authority such as the Internal Revenue Service or the State Employment Development Division, or both, 
determine that Contractor is an employee for purposes of collection of any employment taxes, the 
amounts payable under this Agreement shall be reduced by amounts equal to both the employee and 
employer portions of the tax due (and offsetting any credits for amounts already paid by Contractor 
which can be applied against this liahility). City shall then forward those amounts to the relevant taxing 
authority. 

Should a relevant taxing authority determine a liability for past services performed by Contractor 
for City, upon notification of such fact by City, Contractor shall promptly remit such amount due or 
arrange with City to have the amount due withheld from future payments to Contractor under this 
Agreement (again, offsetting any amounts already paid by Contractor which can be applied as a credit 
against such liability). 

A determination of employment status pursuant to the preceding two paragraphs shall be solely 
for the purposes of the particular tax in question, and for all other purposes of this Agreement, Contractor 
shall not be considered an employee of City. Notwithstanding the foregoing, should any court, arbitrator, 
or administrative authority determine that Contractor is an employee for any other purpose, then 
Contractor agrees to a reduction in City's financial liability so that City's total expenses under this 
Agreement are not greater than they would have been had the court, arbitrator, or administrative authority 
determined that Contractor was not an employee. 

15. Insurance 

a. Without in any way limiting Contractor's liability pursuant to the "Indemnification" section 
of this Agreement, Contractor must maintain in force, during the full term of the Agreement, insurance in 
the following amounts and coverages: 

(1) Workers' Compensation, in statutory amounts, with Employers' Liability Limits not less 
than $1,000,000 each accident; and 

(2) Commercial General Liability Insurance with limits not less than $3,000,000 each 
occurrence Combined Single Limit for Bodily Injury and Property Damage, including Contractual 
Liability, Personal Injury, Products and Completed Operations; and 

(3) Commercial Automobile Liability Insurance with limits not less than $1,000,000 each 
occurrence Combined Single Limit for Bodily Injury and Property Damage, including Owned, Non-
0\\11ed and Hired auto coverage, as applicahle. 

OCNP-500 (11-05) 
SFPUC/P-500 (01-06) Page 6 of28 CS-820 



(4) Professional liability insurance with limits not less than $4,000,000 each claim with respect 
to negligent acts, errors or omissions in connection with professional services to be provided under this 
Agreement and any deductible not to exceed $50,000 each claim. 

b. Commercial General Liability and Commercial Automobile Liability Insurance policies must 
provide the following: 

(1) Name as Additional Insured the City and County of San Francisco, its Officers, Agents, and 
Employees. 

(2) That such policies are primary insurance to any other insurance available to the Additional 
Insureds, with respect to any claims arising out of this Agreement, and that insurance applies separately 
to each insured against whom claim is made or suit is brought. 

c. All policies shall provide thirty days' advance wTitten notice to City of cancellation mailed 
to the following address: 

City And County of San Francisco 
San Francisco Public Utilities Commission 
Contract Administration Bureau 
1155 Market Street, 9th Floor 
San Francisco, CA 94103 

d. Should any of the required insurance be provided under a claims-made form, Contractor 
shall maintain such coverage continuously throughout the term of this Agreement and, without lapse, for 
a period of three years beyond the expiration of this Agreement, to the effect that, should occurrences 
during the contract term give rise to claims made after expiration of the Agreement, such claims shall be 
covered by such claims-made policies. 

e. Should any of the required insurance be provided under a form of coverage that includes a 
general annual aggregate limit or provides that claims investigation or legal defense costs be included in 
such general annual aggregate limit, such general annual aggregate limit shall be double the occurrence 
or claims limits specified above. 

f. Should any required insurance lapse during the term of this Agreement, requests for 
payments originating after such lapse shall not be processed until City receives satisfactory evidence of 
reinstated coverage as required by this Agreement, effective as of the lapse date. If insurance is not 
reinstated, City may, at its sole option, terminate this Agreement effective on the date of such lapse of 
1nsurance. 

g. Before commencing any operations under this Agreement, Contractor shall do the following: 
(a) furnish to City certificates of insurance; and additional insured policy endorsements with insurers 
with ratings comparable to A-, VIII or higher, that are authorized to do business in the State of California, 
and that are satisfactory to City, in form evidencing all coverages set forth above, and (b) furnish 
complete copies of policies promptly upon City request. Failure to maintain insurance shall constitute a 
material breach of this Agreement. 
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h. Approval of the insurance by City shall not relieve or decrease the liability of Contractor 
hereunder. 

16. Indemnification 

To the fullest extent permitted by Jaw, Contractor shall assume the defense of, indemnify and save 
harmless the City and its officers and employees (collectively "Indemnitees") from any claim, Joss, 
damage, injury (including, without limitation, injury to or death of an employee of the Contractor or its 
subcontractors) and liabilities of every kind, nature and description (including, without limitation, 
incidental and consequential damages, court costs, attorney's fees and costs of investigation) that arise 
directly or indirectly, in whole or in part, from (1) the services under this Agreement, or any part thereof, 
(2) any act or omission of the Contractor and subcontractor to the Contractor, anyone directly or 
indirectly employed by them, or anyone that they control (collectively "Liabilities"), even if such 
Liabilities are caused in part by the negligence of any lndemnitee, subject to the provisions set forth 
herein. 

To the extent, however, that the foregoing provision imposes an obligation on the Contractor which 
does not involve any negligence or other breach of obligation on the part of Contractor or its 
subcontractors, then, provided that Contractor is in compliance with its insurance obligations under 
Article 15 above, such obligations shall be limited to the extent to which it is covered by Contractor's 
insurance and that of its subcontractors. 

In no event, however, shall Contractor's liability or indemnification responsibilities be so limited 
in the event of negligence or other breach of obligation on the part of the Contractor or its subcontractors. 

The Contractor assumes no liability whatsoever for the sole negligence or willful misconduct of 
any Indemnitee or the Contractors of any Indemnittee. 

The Contractor's indemnification obligations of claims involving "Professional Liability" (claims 
involving acts, errors or omissions in the rendering of professional services) and "Economic Loss Only" 
(claims involving economic Joss which are not connected with bodily injury or physical damage to 
property) shall be limited to the extent of the Contractor's negligence or other breach of duty. 

Contractor shall also indemnify, defend and hold harmless all lndemnitees from all suits or claims 
for infringement of the patent rights, copyright, trade secret, trade name, trademark, service mark, or any 
other proprietary right of any person or persons in consequence of the use by the City, or any of its 
officers, employees, or agents, of articles or services to be supplied in then performance of Contractor's 
services under this Agreement. 

In addition to Contractor's obligation to indemnify City, Contractor specifically acknowledges and 
agrees that it has an immediate and independent obligation to defend City from any claim which actually 
or potentially falls within this indemnification provision, even if the allegations are or may be groundless, 
false or fraudulent, which obligation arises at the time such claim is tendered to Contractor by City and 
continues at all times thereafter. 

Contractor shall indemnify and hold City harmless from all loss and liability, including attorneys' 
fees, court costs and all other litigation expenses for any infringement of the patent rights, copyTight, 
trade secret or any other proprietary right or trademark, and all other intellectual property claims of any 
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person or persons in consequence of the use by City, or any of its officers or agents, of articles or 
services to be supplied in the performance of this Agreement. 

17. Incidental and Consequential Damages 

Contractor shall be responsible for incidental and consequential damages resulting in whole or in 
part from Contractor's acts or omissions. Nothing in this Agreement shall constitute a waiver or 
limitation of any tights that City may have under applicable law. 

18. Liability of City 

CITY'S PAYMENT OBLIGATIONS UNDER THIS AGREEMENT SHALL BE LIMITED TO 
THE PAYMENT OF THE COMPENSATION PROVIDED FOR IN SECTION 5 OF THIS 
AGREEMENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS AGREEMENT, IN NO 
EVENT SHALL CITY BE LIABLE, REGARDLESS OF WHETHER ANY CLAIM IS BASED ON 
CONTRACT OR TORT, FOR ANY SPECIAL, CONSEQUENTIAL, INDIRECT OR INCIDENTAL 
DAMAGES, INCLUDING, BUT NOT LIMITED TO, LOST PROFITS, ARISING OUT OF OR IN 
CONNECTION WITH THIS AGREEMENT OR THE SERVICES PERFORMED IN CONNECTION 
WITH THIS AGREEMENT. 

19. Liquidated Damages 

Left blank by agreement of the parties. 

20. Default; Remedies 

a. Each of the following shall constitute an event of default ("Event of Default") under this 
Agreement: 

( l) Contractor fails or refoses to perform or observe any term, covenant or condition contained 
in any of the following Sections of this Agreement: 8, 10, 15, 24, 30, 37, 53, 55, 57, or 58. 

(2) Contractor fails or refuses to perform or observe any other term, covenant or condition 
contained in this Agreement, and such default continues for a period of ten days after written notice 
thereof from City to Contractor. 

(3) Contractor (A) is generally not paying its debts as they become due, (B) files, or consents by 
answer or otherwise to the filing against it of, a petition for relief or reorganization or arrangement or any 
other petition in bankruptcy or for liquidation or to take advantage of any bankruptcy, insolvency or other 
debtors' relief law of any jurisdiction, (C) makes an assignment for the benefit of its creditors, (D) 
consents to the appointment of a custodian, receiver, ttustee or other officer with similar powers of 
Contractor or of any substantial part of Contractor's property or (E) takes action for the purpose of any of 
the foregoing. 

(4) A court or government authority enters an order (A) appointing a custodian, receiver, ttustee 
or other officer with similar powers with respect to Contractor or with respect to any substantial part of 
Contractor's property, (B) constituting an order for relief or approving a petition for relief or 
reorganization or arrangement or any other petition in bankruptcy or for liquidation or to take advantage 
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of any bankruptcy, insolvency or other debtors' relief law of any jurisdiction or (C) ordering the 
dissolution, winding-up or liquidation of Contractor. 

b. On and after any Event of Default, City shall have the right to exercise its legal and equitable 
remedies, including, without limitation, the right to terminate this Agreement or to seek specific 
performance of all or any part of this Agreement. In addition, City shall have the right (but no 
obligation) to cure (or cause to be cured} on behalf of Contractor any Event of Default; Contractor shall 
pay to City on demand all costs and expenses incurred by City in eftecting such cure, with interest 
thereon from the date of incurrence at the maximum rate then permitted by law. City shall have the right 
to offset from any amounts due to Contractor under this Agreement or any other agreement between City 
and Contractor all damages, losses, costs or expenses incurred by City as a result of such Event of 
Default and any liquidated damages due from Contractor pursuant to the terms of this Agreement or any 
other agreement. 

c. All remedies provided for in this Agreement may be exercised individually or in combination 
with any other remedy available hereunder or under applicable laws, mies and regulations. The exercise 
of any remedy shall not preclude or in any way be deemed to waive any other remedy. 

21. Termination for Convenience 

a. City shall have the option, in its sole discretion, to terminate this Agreement, at any time 
during the term hereof, for convenience and without cause. City shall exercise this option by giving 
Contractor \Hitten notice of termination. The notice shall specify the date on which termination shall 
become effective. 

b. Upon receipt of the notice, Contractor shall commence and perform, with diligence, all 
actions necessary on the part of Contractor to effect the termination of this Agreement on the date 
specified by City and to minimize the liability of Contractor and City to third parties as a result of 
termination. All such actions shall be subject to the prior approval of City. Such actions shall include, 
without limitation: 

(I) Halting the performance of all services and other work under this Agreement on the date( s) 
and in the manner specified by City. 

(2) Not placing any further orders or subcontracts for materials, services, equipment or other 
ite1ns. 

(3) Terminating all existing orders and subcontracts. 

(4) At City's direction, assigning to City any or all of Contractor's right, title, and interest under 
the orders and subcontracts terminated. Upon such assignment, City shall have the right, in its sole 
discretion, to settle or pay any or all claims arising out of the termination of such orders and subcontracts. 

(5) Subject to City's approval, settling all outstanding liabilities and all claims arising out of the 
termination of orders and subcontracts. 

(6) Completing performance of any services or work that City designates to be completed prior 
to the date of termination specified by City. 
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(7) Taking such action as may be necessary, or as City may direct, for tbe protection and 
preservation of any property related to this Agreement which is in the possession of Contractor and in 
which City has or may acquire an interest 

c. Within 30 days after the specified termination date. Contractor shall submit to City an 
invoice, which shall set forth each of the following as a separate line item: 

( 1) The reasonable cost to Contractor, without profit, for all services and other work City 
directed Contractor to perform prior to the specified termination date, for which services or work City 
has not already tendered payment. Reasonable costs may include a reasonable allowance for actual 
overhead, not to exceed a total of 10% of Contractor's direct costs for services or other work. Any 
overhead allowance shall be separately itemized. Contractor may also recover the reasonable cost of 
preparing the invoice. 

(2) A reasonable allowance for profit on the cost of the services and other work described in the 
immediately preceding subsection (I), provided that Contractor can establish, to the satisfaction of City, 
that Contractor would have made a profit had all services and other work under this Agreement been 
completed, and provided further, that the profit allowed shall in no event exceed 5% of such cost. 

(3) The reasonable cost to Contractor of handling material or equipment returned to the vendor, 
delivered to City or otherwise disposed of as directed by City. 

( 4) A deduction for the cost of materials to be retained by Contractor, amounts realized from the 
sale of materials and not otherwise recovered by or credited to City, and any other appropriate credits to 
City against the cost of the services or other work. 

d. In no event shall City be liable for costs incurred by Contractor or any of its subcontractors 
after the termination date specified by City, except for those costs specifically enumerated and described 
in the immediately preceding subsection ( c ). Such non-recoverable costs include, but are not limited to, 
anticipated profits on this Agreement, post-termination employee salaries, post-termination 
administrative expenses, post-termination overhead or unabsorbed overhead, attorneys' fees or other 
costs relating to the prosecution of a claim or lawsuit, prejudgment interest, or any other expense which 
is not reasonable or authorized under such subsection (c). 

e. In arriving at the amount due to Contractor under this Section, City may deduct: (I) all 
payments previously made by City for work or other services covered by Contractor's final invoice; (2) 
any claim which City may have against Contractor in connection with this Agreement; (3) any invoiced 
costs or expenses excluded pursuant to the immediately preceding subsection (d); and (4) in instances in 
which, in the opinion of City, the cost of any service or other work performed under this Agreement is 
excessively high due to costs incurred to remedy or replace defective or rejected services or other work, 
the difference between the invoiced amount and City's estimate of the reasonable cost of performing the 
invoiced services or other work in compliance with the requirements of this Agreement. 

f. City's payment obligation under this Section shall survive termination of this Agreement. 

22. Rights and Duties Upon Termination or Expiration 

a. This Section and the following Sections of this Agreement shall survive termination or 
expiration of this A!,'l'eement: 8 through l l, 13 through 18, 24, 26, 27, 28, 48 through 52, 56, and 57. 
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materials produced as a part of, or acquired in connection with the performance of this Agreement, and 
any completed or partially completed work which, if this Agreement had been completed, would have 
been required to be furnished to City. This subsection shall survive termination of this Agreement. 

23. Conflict of Interest 

Through its execution of this Agreement, Contractor acknowledges that it is familiar with the 
provision of Section 15. l 03 of City's Charter, Article Ill, Chapter 2 of City's Campaign and 
Governmental Conduct Code, and Section 87100 et seq. and Section 1090 et seq. of the Government 
Code of the State of California, and certifies that it does not know of any facts which constitutes a 
violation of said provisions and agrees that it will immediately notify the City if it becomes aware of any 
such fact during the term of this Agreement. 

24. Proprietary or Confidential Information of City 

Contractor understands and agrees that, in the performance of the work or services under this 
Agreement or in contemplation thereof, Contractor may have access to private or confidential information 
which may be owned or controlled by City and that such information may contain proprietary or 
confidential details, the disclosure of which to third parties may be damaging to City. Contractor agrees 
that all information disclosed by City to Contractor shall be held in confidence and used only in 
performance of the Agreement. Contractor shall exercise the same standard of care to protect such 
information as a reasonably prudent contractor would use to protect its own proprietary data. 

25. Notices to the Parties 

Unless otherwise indicated elsewhere in this Agreement, all written communications sent by the 
parties may be by U.S. mail, e-mail or by fax, and shall be addressed as follows: 

To City: Gilbert Tang 
Engineering Management Bureau 
San Francisco Public Utilities Commission 
1155 Market Street, 3rd Floor 
San Francisco, CA 94 l 03 
(Tel.) 415-551-4866 
(Fax) 415-551-4877 
Email: gtang@sfwater.org 

To Contractor: Noel C. Wong, P.E. 
Vice PresidentiProject Director 
URS Corporation 
1333 Broadway, Suite 800 
Oakland, CA 94612 
(Tel.) 510-893-3600 
(Fax) 510-874-3268 
Email: noel_wong@urscorp.com 

Any notice of default must be sent by registered mail. 
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Email: noel_ wong@urscorp.com 

Any notice of default must be sent by registered mail. 

26. Ownership of Resnlts 

Any interest of Contractor or its Subcontractors, in drawings. plans, specifications, blueprints, 
studies, reports, memoranda, computation sheets, computer files and media or other documents prepared 
by Contractor or its subcontractors in connection with services to be performed under this Agreement, 
shall become the property of and will be transmitted to City. However, Contractor may retain and use 
copies for reference and as documentation of its experience and capabilities. 

27. Works for Hire 

If, in connection with services performed under this Agreement, Contractor or its subcontractors 
create artwork, copy, posters, billboards, photographs, videotapes, audiotapes, systems designs, software, 
reports, diagrams, surveys, blueprints, source codes or any other original works of authorship, such 
works of authorship shall be works for hire as defined under Title 17 of the United States Code, and all 
copyTights in such works are the property of City. If it is ever determined that any works created by 
Contractor or its subcontractors under this Agreement are not works for hire under U.S. law, Contractor 
hereby assigns all copyrights to such works to City, and agrees to provide any material and execute any 
documents necessary to effectuate such assignment. With the approval of City, Contractor may retain 
and use copies of such works for reference and as documentation of its experience and capabilities. 

28. Audit and Records 

a. Audit and Inspection of Records 

Contractor agrees to maintain and make available to City, during regular business hours, accurate 
books and accounting records relating to its work under this Agreement. Contractor will permit 
City to audit, examine and make excerpts and transcripts from such books and records, and to make 
audits of all invoices, materials, payrolls, records or personnel and other data related to all other 
matters covered by this At,>reement, whether funded in whole or in part under this Agreement, 
except that the Contractor's billing rates are not subject to audit with respect to the makeup or 
composition of the rates but actual salaries must be verifiable by certified payroll records. 
Contractor shall maintain such data and records in an accessible location and condition for a period 
of not less than three years after final payment under this Agreement or until after final audit has 
been resolved, whichever is later. The State of California or any federal agency having an interest 
in the subject matter of this Agreement shall have the same rights conferred upon City by this 
Section. 

b. Duty to Cooperate 
Contractor agrees to assist and fully cooperate with City regarding any claims, disputes or litigation 
City may have with any third parties where Contractor has information and/or records arising from 
Contractor's participation in this Agreement. 
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29. Subcontracting 

Contractor is prohibited from subcontracting this Agreement or any part of it unless such 
subcontracting is first approved by City in \Vriting. Neither party shall, on the basis of this Agreement, 
contract on hehalf of or in the name of the other party. An agreement made in violation of this provision 
shall confer no rights on any party and shall be null and void. 

30. Assignment 

The services to be performed by Contractor are personal in character and neither this Agreement 
nor any duties or obligations hereunder may be assigned or delegated by the Contractor unless first 
approved by City by written instrument executed and approved in the same manner as this Agreement. 

31. Non-Waiver of Rights 

The omission by either party at any time to enforce any default or right reserved to it, or to require 
performance of any of the terms, covenants, or provisions hereof by the other party at the time 
designated, shall not be a waiver of any such default or right to which the party is entitled, nor shall it in 
any way affect the right of the party to enforce such provisions thereafter. 

32. Earned Income Credit (EiC) Forms 

Administrative Code section 120 requires that employers provide their employees with IRS Form 
W-5 (The Earned Income Credit Advance Payment Certificate) and the IRS EIC Schedule, as set forth 
below. Employers can locate these forms at the IRS Office, on the Internet, or anywhere that Federal Tax 
Forms can be found. 

a. Contractor shall provide EiC Forms to each Eligible Employee at each of the following 
times: (i) within thirty days following the date on which this Agreement becomes effective (unless 
Contractor has already provided such EIC Forms at least once during the calendar year in which such 
effective date falls); (ii) promptly after any Eligible Employee is hired by Contractor; and (iii) annually 
between January 1 and January 31 of each calendar year during the term of this Agreement 

b. Failure to comply with any requirement contained in subparagraph (a) of this Section shall 
constitute a material breach by Contractor of the terms of this Agreement If, within thirty days after 
Contractor receives written notice of such a breach, Contractor fails to cure such breach or, if such 
breach cannot reasonably be cured within such period of thirty days, Contractor fails to commence 
efforts to cure within such period or thereafter fails to diligently pursue such cure to completion, City 
may pursue any rights or remedies available under this Agreement or under applicable law. 

c. Any Subcontract entered into by Contractor shall require the subcontractor to comply, as to 
the subcontractor's Eligible Employees, with each of the terms of this section. 

d. Capitalized terms used in this Section and not defined in this Agreement shall have the 
meanings assigned to such terms in Section 120 of the San Francisco Administrative Code. 
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33. Disadvantaged Business Enterprise Utilization; Liquidated Damages 

a. The DBE Ordinance 

Contractor, shall comply with all the requirements of the Disadvantaged Business Enterprise 
Ordinance set forth in Chapter 14A of the San Francisco Administrative Code as it now exists or as it 
may he amended in the future (collectively the "DBE Ordinance"), provided such amendments do not 
materially increase Contractor's obligations or liabilities, or materially diminish Contractor's rights, under 
this Agreement. Such provisions of the DBE Ordinance are incorporated by reference and made a part of 
this Agreement as though fully set forth in this section. Contractor's willful failure to comply with any 
applicable provision of the DBE Ordinance is a material breach of Contractor's obligations under this 
Agreement and shall entitle City, subject to any applicable notice and cure provisions set forth in this 
Agreement, to exercise any of the remedies provided for under this Agreement, under the DBE 
Ordinance or otherwise available at law or in equity, which remedies shall be cumulative unless this 
Agreement expressly provides that any remedy is exclusive. In addition, Contractor shall comply fully 
with all other applicable local, state and federal laws prohibiting discrimination and requiring equal 
opportunity in contracting, including subcontracting. 

b. Compliance and Enforcement 

l. Enforcement 

If Contractor willfully fails to comply with any of the provisions of the DBE Ordinance, the rules 
and regulations implementing the DBE Ordinance, or the provisions of this Agreement pertaining to DBE 
participation, Contractor shall be liable for liquidated damages in an amount equal to Contractor's net 
profit on this Agreement, or 10% of the total amount of this Agreement, or $1,000, whichever is greatest. 
The Director of City's Human Rights Commission or any other public official authorized to enforce the 
DBE Ordinance (separately and collectively, the "Director of HRC") may also impose other sanctions 
against Contractor authorized in the DBE Ordinance, including declaring the Contractor to be 
irresponsible and ineligible to contract with City for a period of up to five years or revocation of the 
Contractor's DBE certification. The Director of HRC will determine the sanctions to be imposed, 
including the amount of liquidated damages, after investigation pursuant to Administrative Code 
§14A.13(B). 

By entering into this Agreement, Contractor acknowledges and agrees that any liquidated damages 
assessed by the Director of the HRC shall be payable to City upon demand. Contractor further 
acknowledges and agrees that any liquidated damages assessed may be withheld from any monies due to 
Contractor on any contract with City. 

Contractor agrees to maintain records necessary for monitoring its compliance with the DBE 
Ordinance for a period of three years following termination or expiration of this Agreement, and shall 
make such records available for audit and inspection by the Director of HRC or the Controller upon 
request. 

2. Subcontracting Goals 

The DBE subcontracting participation goal for this contract is 6%. Contractor shall fulfill the 
subcontracting commitment made in its bid or proposal. Each invoice submitted to City for payment 
shall include the information required in HRC Form 7 and Form 9. Failure to provide HRC Form 7 and 
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Form 9 with each invoice submitted by Contractor shall entitle City to withhold 20% of the amount of 
that invoice until HRC Form 7 and Form 9 is provided by Contractor. 

Contractor shall not participate in any back contracting to the Contractor or lower-tier 
subcontractors, as defined in the DBE Ordinance, for any purpose inconsistent with the provisions of the 
DBE Ordinance, its implementing rules and regulations, or this Section. 

3. Subcontract Language Requirements 

Contractor shall incorporate the DBE Ordinance into each subcontract made in the fulfillment of 
Contractor's obligations under this Agreement and require each subcontractor to agree and comply with 
provisions of the ordinance applicable to subcontractors. 

Contractor shall include in all subcontracts with DBEs made in fulfillment of Contractor's 
obligations under this Agreement, a provision requiring Contractor to compensate any DBE 
subcontractor for damages for breach of contract or liquidated damages equal to 5% of the subcontract 
amount, whichever is greater, if Contractor does not fulfill its commitment to use the DBE subcontractor 
as specified in the bid or proposal, unless Contractor received advance approval from the Director of 
HRC and Purchasing to substitute subcontractors or to otherwise modify the commitments in the bid or 
proposal. Such provisions shall also state that it is enforceable in a court of competent jurisdiction. 

Subcontracts shaJI require the subcontractor to maintain records necessary for monitoring its 
compliance with the DBE Ordinance for a period of three years following termination of this contract 
and to make such records available for audit and inspection by the Director of HRC or the Controller 
upon request. 

4. Payment of Subcontractors 

Contractor shall pay its subcontractors within three working days after receiving payment from 
City unless Contractor notifies the Director of HRC in 'WTiting within ten working days prior to receiving 
payment from City that there is a bona fide dispute between Contractor and its subcontractor and the 
Director waives the three-day payment requirement, in which case Contractor may withhold the disputed 
amount but shall pay the undisputed amount. 

Contractor further agrees, within ten working days following receipt of payment from City, to file 
an affidavit (HRC Form 9) with the Controller, under penalty of perjury, that the Contractor has paid all 
subcontractors. The affidavit shall provide the names and addresses of aJI subcontractors and the amount 
paid to each. Failure to provide such affidavit may subject Contractor to enforcement procedure under 
Administrative Code §!4A.13. 

34. Nondiscrimination; Penalties 

a. Contractor Shall Not Discriminate 

In the performance of this Agreement, Contractor agrees not to discriminate against any 
employee, City and County employee working with such contractor or subcontractor, applicant for 
employment with such Contractor or subcontractor, or against any person seeking accommodations, 
advantages, facilities, privileges, services, or membership in all business, social, or other establishments 
or organizations, on the basis of the fact or perception of a person's race, color, creed, religion, national 
origin, ancestry, age, height, weight, sex, sexual orientation, gender identity, domestic partner status, 
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marital status, disability or Acquired Immune Deficiency Syndrome or HIV status (AIDS/HIV status), or 
association with members of such protected classes, or in retaliation for opposition to discrimination 
against such classes, 

b. Subcontracts 

Contractor shall incorporate by reference in all subcontracts the provisions of §§12B.2(a), 
12B.2(c)-(k), and 12C.3 of the San Francisco Administrative Code (copies of which are available from 
Purchasing) and shall require all subcontractors to comply with such provisions. Contractor's failure to 
comply with the obligations in this subsection shall constitute a material breach of this Agreement. 

c. Nondiscrimination in Benefits 

Contractor does not as of the date of this Agreement and will not during the term of this 
Agreement, in any of its operations in San Francisco, on real property owned by San Francisco, or where 
work is being performed for City elsewhere in the United States, discriminate in the provision of 
bereavement leave, family medical leave, health benefits, membership or membership discounts, moving 
expenses, pension and retirement benefits or travel benefits, as well as any benefits other than the 
benefits specified above, between employees with domestic partners and employees with spouses, and/or 
between the domestic partners and spouses of such employees, where the domestic partnership has been 
registered with a governmental entity pursuant to state or local law authorizing such registration, subject 
to the conditions set forth in§ 12B.2(b) of the San Francisco Administrative Code. 

d. Condition to Contract 

As a condition to this Agreement, Contractor shall execute the "Chapter 12B Declaration: 
Nondiscrimination in Contracts and Benefits" form (form HRC-l2B-10l) with supporting documentation 
and secure the approval of the form by the San Francisco Human Rights Commission. 

c. Incorporation of Administrative Code Provisions by Reference 

The provisions of Chapters 12B and 12C of the San Francisco Administrative Code are 
incorporated in this Section by reference and made a part of this Agreement as though fully set forth 
herein. Contractor shall comply fully with and be bound by all of the provisions that apply to this 
Agreement under such Chapters, including but not limited to the remedies provided in such Chapters. 
Without limiting the foregoing, Contractor understands that pursuant to § 12B.2(h) of the San Francisco 
Administrative Code, a penalty of $50 for each person for each calendar day during which such person 
was discriminated against in violation of the provisions of this Agreement may be assessed against 
Contractor and/or deducted from any payments due Contractor. 

35. MacBride Principles-Northern Ireland 

Pursuant to San Francisco Administrative Code § !2F.5, the City and County of San Francisco 
urges companies doing business in Northern Ireland to move towards resolving employment inequities, 
and encourages such companies to abide by the MacBride Principles. The City and County of San 
Francisco urges San Francisco companies to do business with corporations that abide by the MacBride 
Principles. By signing below, the person executing this agreement on behalf of Contractor acknowledges 
and agrees that he or she has read and understood this section. 
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36. Tropical Hardwood and Virgin Redwood Ban 

Pursuant to §804(b) of the San Francisco Environment Code, the City and County of San Francisco 
urges contractors not to import, purchase, obtain, or use for any purpose, any tropical hardwood, tropical 
hardwood wood product, virgin redwood or virgin redwood wood product 

37. Drug-Free Workplace Policy 

Contractor acknowledges that pursuant to the Federal Drug-Free Workplace Act of 1989, the 
unlawful manufacture, distribution, dispensation, possession, or use of a controlled substance is 
prohibited on City premises. Contractor agrees that any violation of this prohibition by Contractor, its 
employees, agents or assigns will be deemed a material breach of this Agreement 

38. Resource Couservatiou 

Chapter 5 of the San Francisco Environment Code ("Resource Conservation") is incorporated 
herein by reference. Failure by Contractor to comply with any of the applicable requirements of Chapter 
5 will be deemed a material breach of contract. 

39. Compliance with Americans with Disabilities Act 

Contractor acknowledges that, pursuant to the Americans with Disabilities Act (ADA), programs, 
services and other activities provided by a public entity to the public, whether directly or through a 
contractor, must be accessible to the disabled public. Contractor shall provide the services specified in 
this Agreement in a manner that complies with the ADA and any and all other applicable federal, state 
and local disability rights legislation. Contractor agrees not to discriminate against disabled persons in 
the provision of services, benefits or activities provided under this Agreement and further agrees that any 
violation of this prohibition on the part of Contractor, its employees, agents or assigns will constitute a 
material breach of this A;,>reement. 

40. Sunshine Ordinance 

In accordance with San Francisco Administrative Code §67.24(e), contracts, Contractors' bids, 
responses to solicitations and all other records of communications between City and persons or firms 
seeking contracts, shall be open to inspection immediately after a contract has been awarded. Nothing in 
this provision requires the disclosure of a private person or organization's net worth or other proprietary 
financial data submitted for qualification for a contract or other benefit until and unless that person or 
organization is awarded the contract or benefit Information provided which is covered by this paragraph 
will be made available to the public upon request. 

41. Public Access to Meetings and Records 

If the Contractor receives a cumulative total per year of at least $250,000 in City funds or City
administered funds and is a non-profit organization as defined in Chapter !2L of the San Francisco 
Administrative Code, Contractor shall comply with and be bound by all the applicable provisions of that 
Chapter. By executing this Agreement, the Contractor agrees to open its meetings and records to the 
public in the manner set forth in §§12L4 and 12L5 of the Administrative Code. Contractor further 
agrees to make-good faith efforts to promote community membership on its Board of Directors in the 
manner set forth in § l 2L6 of the Administrative Code. The Contractor acknowledges that its material 
failure to comply with any of tbe provisions of this paragraph shall constitute a material breach of this 
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At,,>reement. The Contractor further acknowledges that such material breach of the Agteement shall be 
gtounds for City to terminate and/or not renew the Agreement, partially or in its entirety. 

42. Limitations on Contribntions 

Through execution of this Agteement, Contractor acknowledges that it is familiar with section 
I. I 26 of City's Campaign and Governmental Conduct Code, which prohibits any person who contracts 
with City for the rendition of personal services or for the furnishing of any material. supplies or 
equipment to City, whenever such transaction would require approval by a City elective officer of the 
board on which that City elective officer serves, from making any campaign contribution to the officer at 
any time from the commencement of negotiations for the contract until the later of either (I) the 
termination of negotiations for such contract or (2) three months after the date the contract is approved 
by City elective officer or the board on which that City elective officer serves. 

43. Reqniring Minimum Compensation for Covered Employees 

Contractor agtees to comply fully with and be bound by all of the provisions of the Minimum 
Compensation Ordinance (MCO), as set forth in San Francisco Administrative Code Chapter 12P 
(Chapter 12P), including the remedies provided, and implementing guidelines and rules. The provisions 
of Chapter I 2P are incorporated herein by reference and made a part of this Agteement as though fully 
set forth. The text of the MCO is available on the web at http://www.sfgov.org/oca/lwlh.htrn. 
Capitalized terms used in this Section and not defined in this Agieement shall have the meanings 
assigned to such terms in Chapter 12P. Consistent with the requirements of the MCO, Contractor agtees 
to all of the following: 

a. For each hour worked by a Covered Employee during a Pay Period on work funded under the 
City contract during the term of this Agteement, Contractor shall provide to the Covered Employee no 
less than the Minimum Compensation, which includes a minimum hourly wage and compensated and 
uncompensated time off consistent with the requirements of the MCO. For the hourly gtoss 
compensation portion of the MCO, Contractor shall pay a minimum of$ I 0. 77 an hour beginning January 
I, 2005 and for the remainder of the term of this Agreement; provided, however, that Contractors that are 
Nonprofit Corporations or public entities shall pay a minimum of $9 an hour for the term of this 
Agteement. 

b. Contractor shall not discharge, reduce in compensation, or otherwise discriminate against 
any employee for complaining to City with regard to Contractor's compliance or anticipated compliance 
with the requirements of the MCO, for opposing any practice proscribed by the MCO, for participating in 
proceedings related to the MCO, or for seeking to assert or enforce any rights under the MCO by any 
lawful means. 

c. Contractor understands and agrees that the failure to comply with the requirements of the 
MCO shall constitute a material breach by Contractor of the terms of this Agteement. The City, acting 
through the Contracting Department, shall determine whether such a breach has occurred. 

d. lf, within 30 days after receiving written notice of a breach of this Agteement for violating 
the MCO, Contractor fails to cure such breach or, if such breach cannot reasonably be cured within such 
period of 30 days, Contractor fails to commence efforts to cure within such period, or thereafter fails 
diligently to pursue such cure to completion, City, acting through the Contracting Department, shall have 
the right to pursue the following rights or remedies and any rights or remedies available under applicable 

OCA/P-500 (11-05) 
SFPUC/P-500 (01-06) Page 19 of28 CS-820 



law: 

(I) The right to charge Contractor an amount equal to the difference between the 
Mimmum Compensation and any compensation actually provided to a Covered Employee, together 
with interest on such amount from the date payment was due at the maximum rate then permitted by 
Ja\v; 

(2) The right to set off all or any portion of the amount described in Subsection (d)(I) of 
this Section against amounts due to Contractor under this Agreement; 

(3) The right to terminate this Agreement in whole or in part; 

(4) In the event ofa breach by Contractor of the covenant referred to in Subsection (b) of 
this Section, the right to seek reinstatement of the employee or to obtain other appropriate equitable 
relief; and 

(5) The right to bar Contractor from entering into future contracts with City for three 
years. 

Each of the rights provided in this Subsection (d) shall be exercisable individually or in 
combination with any other rights or remedies available to City. Any amounts realized by City pursuant 
to this subsection shall be paid to the Covered Employee who failed to receive the required Minimum 
Compensation. 

e. Contractor represents and warrants that it is not an entity that was set up, or is being used, 
for the purpose of evading the intent of the MCO. 

f. Contractor shall keep itself informed of the current requirements of the MCO, including 
increases to the hourly gross compensation due Covered Employees under the MCO, and shall provide 
prompt written notice to all Covered Employees of any increases in compensation, as well as any written 
communications received by the Contractor from City, which communications are marked to indicate that 
they are to be distributed to Covered Employees. 

g. Contractor shall provide reports to City in accordance with any reporting standards 
promulgated by City under the MCO, including reports on subcontractors. 

h. The Contractor shall provide City with access to pertinent records at1er receiving a written 
request from City to do so and being provided at least five (5) business days to respond. 

1. The City may conduct random audits of Contractor. Random audits shall be (i) noticed in 
advance in writing; (ii) limited to ascertaining whether Covered Employees are paid at least the minimum 
compensation required by the MCO; (iii) accomplished through an examination of pertinent records at a 
mutually agreed upon time and location within ten days of the \VTitten notice; and (iv) limited to one 
audit of Contractor every two years for the duration of this Agreement. Nothing in this Agreement is 
intended to preclude City from investigating any report of an alleged violation of the MCO. 

J· Any subcontract entered into by Contractor shall require the subcontractor to comply with 
the requirements of the MCO and shall contain contractual obligations substantially the same as those set 
forth in this Section. A subcontract means an agreement between the Contractor and a third party which 
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requires the third party to perform all or a portion of the services covered by this Agreement. Contractor 
shall notify the Department of Administrative Services when it enters into such a subcontract and shall 
certify to the Department of Administrative Services that it has notified the subcontractor of the 
obligations under the MCO and has imposed the requirements of the MCO on the subcontractor through 
the provisions of the subcontract. It is Contractor's obligation to ensure that any subcontractors of any 
tier under this Agreement comply with the requirements of the MCO. If any subcontractor under this 
Agreement fails to comply, City may pursue any of the remedies set forth in this Section against 
Contractor. 

k. Each Covered Employee is a third-party beneficiary with respect to the requirements of 
subsections (a) and (b) of this Section, and may pursue the following remedies in the event of a breach by 
Contractor of subsections (a) and (b), but only after the Covered Employee has provided the notice, 
participated in the administrative review hearing, and waited the 21-day period required by the MCO. 
Contractor understands and agrees that if the Covered Employee prevails in such action, the Covered 
Employee may be awarded: ( 1) an amount equal to the difference between the Minimum Compensation 
and any compensation actually provided to the Covered Employee, together with interest on such amount 
from the date payment was due at the maximum rate then permitted by law; (2) in the event of a breach 
by Contractor of subsections (a) or (b), the right to seek reinstatement or to obtain other appropriate 
equitable relief; and (3) in the event that the Covered Employee is the prevailing party in any legal action 
or proceeding against Contractor arising from this Agreement, the right to obtain all costs and expenses, 
including reasonable attorney's fees and disbursements, incurred by the Covered Employee. Contractor 
also understands that the MCO provides that if Contractor prevails in any such action, Contractor may be 
awarded costs and expenses, including reasonable attorney's fees and disbursements, from the Covered 
Employee if the court determines that the Covered Employee's action was frivolous, vexatious or 
otherwise an act of bad faith. 

I. If Contractor is exempt from the MCO when this Agreement is executed because the 
cumulative amount of agreements with this department for the fiscal year is less than $25,000 ($50,000 
for nonprofits), but Contractor later enters into an agreement or agreements that cause contractor to 
exceed that amount in a fiscal year, Contractor shall thereafter be required to comply with the MCO 
under this Agreement. This obligation arises on the effective date of the agreement that causes the 
cumulative amount of agreements between the Contractor and this department to exceed $25,000 
($50,000 for nonprofits) in the fiscal year. 

44. Requiring Health Benefits for Covered Employees 

Unless exempt, Contractor agrees to comply fully with and be bound by all of the provisions of the 
Health Care Accountability Ordinance (HCAO), as set forth in San Francisco Administrative Code 
Chapter l 2Q, including the remedies provided, and implementing regulations, as the same may be 
amended from time to time. The provisions of Chapter 12Q are incorporated by reference and made a 
part of this Agreement as though fully set forth herein. The text of the HCAO is available on the web at 
http:iiwww.sfgov.org/oca/lwlh.htm. Capitalized terms used in this Section and not defined in this 
Agreement shall have the meanings assigned to such terms in Chapter 12Q. 

a. For each Covered Employee, Contractor shall provide the appropriate health benefit set forth 
in Section l2Q.3 of the HCAO. If Contractor chooses to offer the health plan option. such health plan 
shall meet the minimum standards set forth by the San Francisco Health Commission. 

b. Notwithstanding the above, if the Contractor is a small business as defined in Section 
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12Q.3(d) of the HCAO, it shall have no obligation to comply with part (a) above. 

c. Contractor's failure to comply with the HCAO shall constitute a material breach of this 
agreement. City shall notify Contractor if such a breach has occurred. If, within 30 days after receiving 
City's vffitten notice of a breach of this Agreement for violating the HCAO, Contractor fails to cure such 
breach or, if such hreach cannot reasonably be cured within such period of 30 days. Contractor fails to 
commence efforts to cure within such period, or thereafter fails diligently to pursue such cure to 
completion. City shall have the right to pursue the remedies set forth in 12Q.5(l)(l-5). Each of these 
remedies shall be exercisable individually or in combination with any other rights or remedies available 
to City. 

d. Any Subcontract entered into by Contractor shall require the Subcontractor to comply with 
the requirements of the HCAO and shall contain contractual obligations substantially the same as those 
set forth in this Section. Contractor shall notify City's Office of Contract Administration when it enters 
into such a Subcontract and shall certify to the Office of Contract Administration that it has notified the 
Subcontractor of the obligations under the HCAO and has imposed the requirements of the HCAO on 
Subcontractor through the Subcontract. Each Contractor shall be responsible for its Subcontractors' 
compliance with this Chapter. If a Subcontractor fails to comply, City may pursue the remedies set forth 
in this Section against Contractor based on the Subcontractor's failure to comply, provided that City has 
first provided Contractor with notice and an opportunity to obtain a cure of the violation. 

e. Contractor shall not discharge, reduce in compensation, or otherwise discriminate against 
any employee for notifying City with regard to Contractor's noncompliance or anticipated noncompliance 
with the requirements of the HCAO, for opposing any practice proscribed by the HCAO, for participating 
in proceedings related to the HCAO, or for seeking to assert or enforce any rights under the HCAO by 
any lawful means. 

f. Contractor represents and warrants that it is not an entity that was set up, or is being used, 
for the purpose of evading the intent of the HCAO. 

g. Contractor shall keep itself informed of the current requirements of the HCAO. 

h. Contractor shall provide reports to City in accordance with any reporting standards 
promulgated by City under the HCAO, including reports on Subcontractors and Subtenants, as 
applicable. 

1. Contractor shall provide City with access to records pertaining to compliance with HCAO 
after receiving a written request from City to do so and being provided at least five business days to 
respond. 

J. City may conduct random audits of Contractor to ascertain its compliance with HCAO. 
Contractor agrees to cooperate with City when it conducts such audits. 

k. If Contractor is exempt from the HCAO when this Agreement is executed because its amount 
is less than $25,000 ($50,000 for nonprofits), but Contractor later enters into an agreement or agreements 
that cause Contractor's aggregate amount of all agreements with City to reach $75,000. all the agreements 
shall be thereafter subject to the HCAO. This obligation arises on the effective date of the agreement 
that causes the cumulative amount of agreements between Contractor and City to be equal to or greater 
than $7 5 ,000 in the fiscal year. 
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45. First Source Hiring Program 

a. Incorporation of Administrative Code Provisions by Reference 

The provisions of Chapter 83 of the San Francisco Administrative Code are incorporated in this 
Section by reference and made a part of this Agreement as though fully set forth herein. Contractor shall 
comply fully with. and be bound by, all of the provisions that apply to this Agreement under such 
Chapter, including but not limited to the remedies provided therein. Capitalized terms used in this 
Section and not defined in this Agreement shall have the meanings assigned to such terms in Chapter 83. 

b. First Source Hiring Agreement. 

(I) Contractor will comply with First Source interviewing, recruitment and hiring 
requirements, which will provide the San Francisco Workforce Development System with the 
exclusive opportunity to initially provide Qualified Economically Disadvantaged Individuals for 
consideration for employment for Entry Level Positions. The duration of the First Source 
interviewing requirement shall be ten (I 0) days, unless business necessity requires a shorter period 
of time; 

(2) Contractor will comply with requirements for providing timely, appropriate 
notification of available Entry Level Positions to the San Francisco Workforce Development 
System so that the System may train and refer an adequate pool of Qualified Economically 
Disadvantaged Individuals to participating Employers; 

(3) Contractor agrees to use good faith efforts to comply with the First Source hiring 
requirements. A Contractor may establish its good faith efforts by filling: 1) its first available 
Entry Level Position with a job applicant referred through the First Source Program; and, 2) fifty 
percent (50%) of its subsequent available Entry Level Positions with job applicants referred 
through the San Francisco Workforce Development System. Failure to meet this target, while not 
imputing bad faith, may result in a review of the Contractor's employment records. 

c. Hiring Decisions. 

Contractor shall make the final determination of whether an Economically Disadvantaged 
Individual referred by the System is "qualified" for the position. 

d. Exceptions 

Upon application by Employer, the First Source Hiring Administration may grant an exception to 
any or all of the requirements of Chapter 83 in any situation where it concludes that compliance with this 
Chapter would cause economic hardship. 

e. Liquidated Damages 

Violation of the requirements of Chapter 83 is subject to an assessment of liquidated damages in 
the amount of $2,070 for every new hire for an Entry Level Position improperly withheld from the first 
source hiring process. The assessment of liquidated damages and the evaluation of any defenses or 
mitigating factors shall be made by the FSHA. 
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f. Subcontracts 

Any subcontract entered into by Contractor shall require the subcontractor to comply with the 
requirements of Chapter 83 and shall contain contractual obligations substantially the same as those set 
forth in this Section. 

46. Prohibition on Political Activity with City Funds 

In accordance with San Francisco Administrative Code Chapter 12.G, Contractor may not 
participate in, support, or attempt to influence any political campaign for a candidate or for a ballot 
measure (collectively, ''Political Activity") in the performance of the services provided under this 
Agreement. Contractor agrees to comply with San Francisco Administrative Code Chapter 12.G and any 
implementing rules and regulations promulgated by City's Controller. The terms and provisions of 
Chapter 12.G are incorporated herein by this reference. In the event Contractor violates the provisions of 
this section, City may, in addition to any other rights or remedies available hereunder, (i) terminate this 
Agreement, and (ii) prohibit Contractor from bidding on or receiving any new City contract for a period 
of two (2) years. The Controller will not consider Contractor's use of profit as a violation of this section. 

47. Preservative-treated Wood Containing Arsenic 

Contractor may not purchase preservative-treated wood products containing arsenic in the 
performance of this Agreement unless an exemption from the requirements of Chapter 13 of the San 
Francisco Environment Code is obtained from the Department of the Environment under Section 1304 of 
the Code. The term "preservative-treated wood containing arsenic" shall mean wood treated with a 
preservative that contains arsenic, elemental arsenic, or an arsenic copper combination, including, but not 
limited to, chromated copper arsenate preservative, ammoniacal copper zinc arsenate preservative, or 
ammoniacal copper arsenate preservative. Contractor may purchase preservative-treated wood products 
on the list of environmentally preferable alternatives prepared and adopted by the Department of the 
Environment. This provision does not preclude Contractor from purchasing preservative-treated wood 
containing arsenic for saltwater immersion. The term "saltwater immersion" shall mean a pressure
treated wood that is used for construction purposes or facilities that are partially or totally immersed in 
saltwater. 

48. Modification of Agreement 

This Agreement may not be modified, nor may compliance with any of its terms be waived, except 
by written instrument executed and approved in the same manner as this Agreement. Contractor shall 
cooperate with the Department to submit to the Director of HRC any amendment, modification, 
supplement or change order that would result in a cumulative increase of the original amount of this 
Agreement by more than 20%. 

49. Administrative Remedy for Agreement Interpretation 

Should any question arise as to the meaning and intent of this Agreement, the question shall, prior 
to any other action or resort to any other legal remedy, be referred to Purchasing who shall decide the 
true meaning and intent of the Agreement. 
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50. Agreement Made in California; Venne 

The formation, interpretation and performance of this Agreement shall be governed by the laws of 
the State of California. Venue for all litigation relative to the formation, interpretation and performance 
of this Agreement shall he in San Francisco. 

51. Constrnction 

All paragraph captions are for reforence only and shall not be considered in construing this 
Agreement. 

52. Entire Agreement 

This contract sets forth the entire Agreement between the parties, and supersedes all other oral or 
written provisions. This contract may be modified only as provided in Section 48. 

53. Compliance with Laws 

Contractor shall keep itself fully informed of City's Charter, codes, ordinances and regulations of 
City and of all state, and federal laws in any manner affecting the performance of this Agreement, and 
must at all times comply with such local codes, ordinances, and regulations and all applicable laws as 
they may be amended from time to time. 

54. Services Provided by Attorneys 

Any services to be provided by a law firm or attorney must be reviewed and approved in 'WTiting in 
advance by the City Attorney. No invoices for services provided by law firms or attorneys, including, 
without limitation, as subcontractors of Contractor, will be paid unless the provider received advance 
written approval from the City Attorney. 

55. Supervision of Minors 

Left blank by agreement of the parties. 

56. Severability 

Should the application of any provision of this Agreement to any particular facts or circumstances 
be found by a court of competent jurisdiction to be invalid or unenforceable, then (a) the validity of other 
provisions of this Agreement shall not be affected or impaired thereby, and (b) such provision shall be 
enforced to the maximum extent possible so as to effect the intent of the parties and shall be reformed 
without further action by the parties to the extent necessary to make such provision valid and 
enforceable. 

57. Nondisclosure of Private Information 

As of March 5, 2005, Contractor agrees to comply fully with and be bound by all of the provisions 
of Chapter 12M of the San Francisco Administrative Code (the "Nondisclosure of Private Information 
Ordinance"), including the remedies provided. The provisions of the Nondisclosure of Private 
Information Ordinance are incorporated herein by reference and made a part of this Agreement as though 
fully set forth. Capitalized terms used in this section and not defined in this Agreement shall have the 
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meanings assigned to such terms in the Nondisclosure of Private Information Ordinance. Consistent with 
the requirements of the Nondisclosure of Private Information Ordinance, Contractor agrees to all of the 
following: 

(a) Neither Contractor nor any of its Subcontractors shall disclose Private Information obtained 
from City in the performance of this Agreement to any other Subcontractor, person, or other entity, 
unless one of the following is true: 

(i) The disclosure is authorized by this Agreement; 

(ii) The Contractor received advance written approval from the Contracting Department to 
disclose the information; or 

(iii) The disclosure is required by law or judicial order. 

(b) Any disclosure or use of Private Information authorized by this Agreement shall be in 
accordance with any conditions or restrictions stated in this Agreement. Any disclosure or use of Private 
Information authorized by a Contracting Department shall be in accordance with any conditions or 
restrictions stated in the approval. 

(c) Private Information shall mean any information that: (I) could be used to identify an individual, 
including without limitation, name, address, social security number, medical information, financial 
information, date and location of birth, and names of relatives; or (2) the law forbids any person from 
disclosing. 

(d) Any failure of Contractor to comply with the Nondisclosure of Private Information Ordinance 
shall be a material breach of this Agreement. In such an event, in addition to any other remedies 
available to it under equity or law, City may terminate this Agreement, debar Contractor, or bring a false 
claim action against Contractor. 

58. Graffiti Removal 

Graffiti is deh·imental to the health, safety and welfare of the community in that it promotes a 
perception in the community that the laws protecting public and private property can be disregarded with 
impunity. This perception fosters a sense of disrespect of the law that results in an increase in crime; 
degrades the community and leads to urban blight; is detrimental to property values, business 
opportunities and the enjoyment oflife; is inconsistent with City's property maintenance goals and 
aesthetic standards; and results in additional graffiti and in other properties becoming the target of 
graffiti unless it is quickly removed from public and private property. Graffiti results in visual pollution 
and is a public nuisance. Graffiti must be abated as quickly as possible to avoid detrimental impacts on 
the City and County and its residents, and to prevent the further spread of graffiti. 

Contractor shall remove all graffiti from any real property mmed or leased by Contractor in the City 
and County of San Francisco within forty eight (48) hours of the earlier of Contractor's (a) discovery or 
notification of the graffiti or (b) receipt of notification of the graffiti from the Department of Public 
Works. This section is not intended to require a Contractor to breach any lease or other agreement that it 
may have concerning its use of the real property. The term "graffiti" means any inscription, word, figure, 
marking or design that is affixed, marked, etched, scratched, dra\m or painted on any building, structure, 
fixture or other improvement, whether permanent or temporary, including by way of example only and 
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without limitation, signs, banners, billboards and fencing surrounding construction sites, whether public 
or private, without the consent of the owner of the property or the o\V11er's authorized agent, and which is 
visible from the public right-of-way. "Graffiti" shall not include: (I) any sign or banner that is authorized 
by, and in compliance with, the applicable requirements of the San Francisco Public Works Code, the 
San Francisco Planning Code or the San Francisco Building Code; or (2) any mural or other painting or 
marking on the property that is protected as a work of fine art under the California Art Preservation Act 
(California Civil Code Sections 987 et seq.) or as a work of visual art under the Federal Visual Artists 
Rights Act of 1990 (17 U.S.C. §§JOI et seq.). 

Any failure of Contractor to comply with this section of this Agreement shall constitute an Event of 
Default of this Agreement. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement on the day first mentioned 
above. 

CITY 

A~:/) 
/ / J 

~ 

Printed Name 

Approved as to Form: 

Dennis J. Herrera 
City Attorney 

By~~ 
Deputy City Attorney 

Approved: 

Naomi Little 

CONTRACTOR 

By signing this Agreement, I certify that I comply 
with the requirements of the Minimum 
Compensation Ordinance, which entitle Covered 
Employees to certain minimum hourly wages and 
compensated and uncompensated time off. 

I have read and understood paragraph 35, the 
City's statement urging companies doing business 
in Northern Ireland to move towards resolving 
employment inequities, encouraging compliance 
with the MacBride Principles, and urging San 
Francisco companies to do business with 
corporations that abide by Principles. 

Louis J. ArmstroIUL __ ····-
Printed Name 

Vice President 

Title 

URS Corporation 

Company Name 

1910301 
ce of Contract Administration/ 

Purchaser 
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Appendix A 
Services to be Provided by Contractor 

Contractor agrees to perform said services all in accordance with the terms of this Agreement. 

1. Description of Tasks to be Performed by Contractor 

Individuals listed in the Fee Schedule and whose resumes and qualifications have been submitted as part 
of the proposal to provide specific services are expected to work as part of the project team. Pursuant to 
the scope of services described in the RFP, the work plan, and the Fee Schedule submitted as part of 
Contractor's proposal, Contractor shall perform the following tasks: 

Task 1: Management and Coordination of Consultants Services 
Purpose and Objectives 

The purpose and objective of this task is to provide coordination for keeping project participants 
informed of progress, technical issues, and planned activities and events, and further, to verify 
that the Scope of Services outlined herein will be completed on time, within budget, and to the 
standards of quality required by SFPUC. 

Task-Specific Approach and Associated Work Elements 
Task I shall be carried out in a series of subtasks as follows: 
• Task 1.1 Develop Management Work Plan 

• 
• 

Task 1.2 

Task 1.3 

Prepare for and Attend Project Kick-off meeting 

Prepare for and Attend Bi-Weekly Progress Meetings 

• Task 1.4 Prepare for and Present Interim and Final (35%, 65%, and 95% Level) Design 
Submittals 

• Task 1.5 

• Task 1.6 

• Task 1.7 

• Task 1.8 

Prepare for and Facilitate Design Coordination Workshops 

Submit Monthly Progress Reports 

Maintain Project Files 

Coordinate Work Product Review Comments 

Details of the work to be completed and deliverables to be submitted as part of the effort 
associated with each of these Management subtasks are presented below. For scheduling of 
design phase activities we have included three weeks for SFPUC review of each Consultant 
deliverable, unless otherwise noted. 

Task 1.1 Develop Management Work Plan (M\VP) 
Purpose and Objectives 

The Management Work Plan (MWP) will serve as the roadmap for the Project Team in carrying 
out its work under the contract. The Work Plan is intended to lay the groundwork for efficient 
execution of contracted engineering services. 

Assumptions 
• The MWP will be developed and customized for this project, using existing Plans from other 

previous SFPUC projects for reference as applicable. 
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• Detailed change control procedures shall be initiated no later than the 35% design level to 
track cost impacts of significant changes during design development. 

Task-Specific Approach and Associated Work Elements 
The Consultant shall prepare a Draft Management Work Plan for review and acceptance by the 
SFPUC. The Final Management Work Plan shall be revised to incorporate all applicable SFPUC 
comments. 
The Plan will include the following information: 

1. Project Team organization and responsibility; 
2. Consultant's Contract administration procedures; 
3. Cost and schedule control procedures including detailed change control procedures to 

track and control construction cost changes during design development; 
4. List of tasks and corresponding staff and budget; 
5. Detailed Critical Path Method (CPM) design schedule; 
6. File management and coordination guidelines; 
7. Invoicing and progress reporting procedures; 
8. Report/memo/templates and CADD drafting standards (conforming with SFPUC 

standards); 
9. Technical reference lists; 
I 0. Communications distribution lists and procedures; 
11. QA/QC procedures; and 
12. Technology transfer procedures. 

The draft MWP shall be developed with input from the SFPUC, and once finalized shall be 
distributed to all key staff members of the CONSULTANT Team and the SFPUC. 

Dependencies On I Among Other Tasks 
None. The work under this subtask will be initiated immediately upon receipt ofNTP. 

Responsible Party 
The MWP will be developed under the direction of the Consultant Project Manager. 

Output I Deliverables 
• Draft MWP, 20 hard copies and one copy in digital format, within 2 weeks from NTP 

• Final MWP, I 0 hard copies and one copy in digital format, within 5 weeks from NTP 

Task 1.2 Prepare for and Attend Project Kick-off Meeting 
Purpose and Objectives 

The project kick-off meeting will help to orient the project team through discussions of the 
overall work plan, schedule, milestones, critical success factors and communications protocol. 

Assumptions 
• The meeting will be a half-day meeting in SFPUC's San Francisco Offices. 

• The Project Schedule will be updated following the discussions at the kick-off meeting. 

Task-Specific Approach and Associated \Vork Elements 
Prepare for and attend project kick-off meeting to review tasks, milestones, roles, communication 
and coordination processes, and MWP. Attendees at the meeting shall include the Project 
Manager, QA/QC Officer, Key Task Leaders, and key discipline leaders from Consultant and 
Subconsultants. 
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Dependencies On I Among Other Tasks 
None. 

Responsible Party 
The Consultant Project Manager will assist the SFPUC Project Engineer with assembling and 
distributing appropriate handouts to meeting attendees in advance of the meeting. In addition, 
Consultant Project Manager will be responsible for preparation of meeting minutes and for 
incorporation of comments to the draft minutes. The SFPUC Project Manager will conduct and 
coordinate the kick-off meeting. 

Output I Deliverables 
• Handouts in advance of the kick-off meeting 

• Meeting minutes for project meetings, one copy in digital format 

Task 1.3 Prepare for and Attend Coordination Bi-Weekly Progress Meetings 
Purpose aud Objectives 

The purpose of these meetings is to report on overall progress and status of the design effort, to 
develop solutions to project issues, and to achieve overall project coordination. 

Assumptions 
• 3 hours per meeting between SFPUC staff and 2 senior Consultant staff 

• Additional team members will attend meetings when needed. 

• Periodic coordination meetings with related project teams will be held in addition to bi
weekly progress meetings when needed. 

Task-Specific Approach and Associated Work Elements 
Prepare for and attend coordination bi-weekly progress meetings for the duration of the contract 
Report on progress and status, identify project issues, and discuss solutions to project issues. As 
part of this effort, the SFPUC Project Engineer will organize and lead periodic meetings as 
needed with the Alameda Siphon No. 4 and BDPL No. 5 design teams to coordinate design 
parameters and layouts, permitting issues, schedules, and deliverables between the 
interconnected projects. 

Dependencies On I Among Other Tasks 
None. 

Responsible Party 
The SFPUC Project Engineer will have overall responsibility for this Task. The SFPUC Project 
Engineer and Consultant Project Manager will jointly identify the appropriate personnel who 
should attend the meetings. 

Output I Deliverables 
• Handouts in advance of meetings 

• Meeting minutes for project meetings, one copy in digital format 

Task 1.4 Prepare for and Present Interim and Final (35%, 65%, and 95% Level) 
Design Submittals 

Purpose and Objectives 
The purpose of the design submittal meetings is to present the design snbmittals at key stages of 
design development and to respond to questions from SFPUC and the SFPUC's Technical 
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Advisory Panel regarding the scope and content of the technical specifications, drawings, cost 
and schedule, andior reports. 

Assumptions 
• A total of 3 full day Design Submittal Presentations will be convened. 

• Up to 5 Consultant Design Team members (full time equivalents) will participate at 
appropriate time periods. 

Task-Specific Approach and Associated Work Elements 
Prepare and make a presentation to the SFPUC of the design and cost estimate at the 35%, 65%, 
95% deliverable milestones. 

Dependencies On I Among Other Tasks 
The design submittal review meetings will be scheduled in consultation with the SFPUC. Design 
submittal review meetings will follow SFPUC review of the submittals. 

Responsible Party 
Consultant Project Manager will facilitate each of the Design Submittal Meetings with 
assistance, as appropriate, by each of the lead engineers and appropriate key discipline leaders. 

Output I Deliverables 
• Handouts in advance of each of the Design Submittal Meetings 

• Meeting minutes for project meetings and workshops, one copy in digital format. 

Task 1.5 Prepare for and Facilitate Design Coordination Workshops 
Purpose and Objectives 

The purpose of the Design Coordination Workshops is to review and discuss comments from the 
SFPUC on the 35%, 65%, and 95% design submittals. 

Assumptions 
• A total of3 half-day Design Coordination Workshops will be convened. 

• A total of up to 5 Design Team members (full-time equivalents) will participate at 
appropriate time periods throughout the meeting. 

• SFPUC will coordinate and determine if Alameda Siphon No. 4 and BDPL No. 5 Design 
Consultants need to be included as meeting participants. 

• Three weeks assumed for SFPUC review of each Consultant deliverable. 

Task-Specific Approach and Associated \Vork Elements 
Prepare for and participate in a minimum of 3 design coordination workshops. Each workshop 
shall be coordinated between the Consultant and SFPUC following the 35%, 65%, and 95% 
deliverable presentations. 
Comments resulting from SFPUC's review of each main design deliverable (35%, 65%, and 
95%) shall be addressed and settled on during the workshops before progressing further with the 
design. 

Dependencies On I Among Other Tasks 
The Design Coordination Workshops will generally be scheduled three weeks after each Task 1.4 
Design Submittal Review Meeting. 

Responsible Party 
Consultant Project Manager will facilitate each of the Design Coordination Workshops with 
assistance, as appropriate, by each of the lead engineers and appropriate key discipline leaders 
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Output I Deliverables 
• Meeting minutes for project meetings and workshops, one copy in digital fom1at. 

Task 1.6 Submit Monthly Progress Reports and Invoices 
Purpose and Objectives 

The purpose of this task is to keep the SFPUC fully apprised of the budget and schedule status of 
the project and any issues, scope/budget changes, or schedule changes that need to be resolved. 

Assumptions 
• None 

Task-Specific Approach and Associated \Vork Elements 
Submit monthly progress reports, with highlights of work achievements during the past month, 
and work planned and important milestones for the upcoming month. Also for each task provide: 
(1) suggested updates to schedule (for discussion); (2) estimate of actual (not based on budget) 
percent complete; and (3) summary of current expenditures (man hours, expenditure, and percent 
of task budget expended). The report shall identify any issues or potential or actual scope 
changes that may affect overall cost and/or schedule of design and/or construction. 
The progress reports will identify areas needing immediate action including identification and 
notification of technical conflicts and timing of needed decisions to address those conflicts. The 
reports will also address budget/schedule variances and recommendations for mitigating them. 
The reports shall be prepared in a forrnat acceptable to the SFPUC. 

Dependencies On I Among Other Tasks 
None. 

Responsible Party 
The Consultant Project Manager, with assistance from appropriate key discipline leaders. 

Output I Deliverables 
• Monthly Progress Reports, one copy in digital forrnat, within 5 calendar days after the end of 

each month. 

• Monthly invoices, three (3) hard copies, in accordance with City requirements. 

Task 1.7 Maintain Project Files 
Purpose and Objectives 

The purpose of this task is to maintain and organize central files containing all relevant 
correspondence, calculations, analyses, and reports pertaining to development of the design 
documents. 

Assumptions 
• The project file will be maintained in Consultant's Oakland office. 

Task-Specific Approach and Associated Work Elements 
Maintain project files including all plans, reports, correspondence, calculations, project 
references, drawings, correspondence, meeting minutes, progress reports and other documents 
pertaining to the design. Establish a hard-copy Project File and a web-based project data 
management system that can be accessed by the project team and SFPUC. A fully collated, 
organized, indexed set of copies shall be transferred to the SFPUC within 20 working days of the 
I 00% design completion, including copies of documents already passed to SFPUC during the 
assignment. All documents shall be fully checked and signed off in accordance with the Quality 
Assurance/Quality Control (QNQC) procedures established in Task 2. 
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Dependencies On I Among Other Tasks 
The project file will be updated on a continuous basis as the project proceeds. The filing system 
will be initiated following receipt ofSFPUC review comments on the scope and system that will 
be used to organize the file (to be included in the M\VP under Task I.I). 

Responsible Party 
The project file will be set up and maintained by Consultant administrative staff under the 
direction of the Consultant Project Manager. 

Output I Deliverables 
• Project correspondence, calculations, and other project records, one copy in digital or hard 

copy format within 20 working days of the 100% design completion. 

Task 1.8 Coordinate Work Product Review Comments 
Purpose and Objectives 

The purpose of this task is to coordinate review comments, and document/disseminate responses 
to review comments on contract deliverables and other contract work products. 

Assumptions 
Separate review comment logs will be developed for each work product. 

Task-Specific Approach and Associated Work Elements 
Coordinate review comments provided by others (SFPUC, outside agencies, Independent 
Reviewers, etc.) on reports, memoranda, contract documents, and other work products. Compile, 
maintain, and update review comment information including (date received, origin of comment, 
nature of comment, nature of response or action taken to respond to comments, date of response, 
etc.) in a separate log for each deliverable and/or work product. Document and disseminate 
responses to review comments. 

Dependencies On I Among Other Tasks 
The Work Product Review Comment log set up for each deliverable will be established and 
maintained and maintained throughout the development of the work product until it is finalized 
by the Project Team and approved as final by the SFPUC. All review comment response logs 
will be kept in a central file for real time retrieval by the project Team. 

Responsible Party 
The Work Product Review Comment log will be set up by CONSULTANT administrative staff 
and maintained by the CONSULTANT Project Manager with appropriate assistance by Lead 
Engineers, key discipline leaders, and other parties responsible for development of key Project 
Deliverables and work products. 

Output I Deliverables 
• Responses to review comments, one copy in digital format 

• Meeting minutes for project meetings and workshops, one copy in digital format 

• Updated logs of Work Product Review Comments with each successive revised draft of work 
products. 
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Task 2: Quality Assurance/Quality Control 
Purpose aud Objectives 

The purpose of this Task is to develop and implement a Quality Assurance and Control Plan that 
will be used by the Project Team throughout the design process to verify that the design work is 
in compliance with applicable codes and standards, industry practices, and SFPUC requirements. 

Assumptions 
• A Draft QNQC Plan will be submitted within 2 weeks following NTP, for review and 

acceptance by the SFPUC. 2 weeks are assumed for SFPUC review. 

• The Final QNQC Plan incorporating all applicable comments shall be submitted within 5 
weeks of the NTP. 

Task-Specific Approach and Associated Work Elements 
The project-specific QNQC Plan shall provide for alignment and consistency with the SFPUC 
QA/QC program, which also governs the work. The project QNQC Plan shall identify the 
Consultant's requirements and procedures for ongoing QNQC efforts, including, but not limited 
to: 
• Verifying that all design work is in compliance with applicable codes and standards and 

industry practices; 

• Procedures for reviewing, distributing, checking, tracking, controlling and documentation of 
all documents; and 

• Procedures for resolution of review comments; procedures for coordination with the SFPUC 
Project Team, and any independent Technical Advisory Panel. 

The Consultant shall implement QNQC procedures uniformly throughout the design process. 
Internal QNQC shall be conducted prior to presenting deliverables to the SFPUC. Established 
QA/QC procedures, to be employed by all designers, shall address the use of quality control 
review, calculation checking, design checking, AutoCAD interference and interface checking, 
constrnction and operation issues, and other measures necessary to maintain a consistent, 
complete, high quality, and compatible design. Consultant shall establish QNQC procedures for 
successfully interfacing the design with Subconsultants and SFPUC Design Team. 
The Consultant's QA Officer shall perform independent audits at periodic intervals to ensure that 
procedures specified in the QNQC Plan are being followed. In addition, the Consultant's 
Principal-In-Charge will seek periodic client feedback reports from the SFPUC Project Engineer 
and schedule regular meetings to evaluate the performance of the team and develop corrective 
measures, if required. 

Dependencies On I Among Other Tasks 
None. 

Responsible Party 
The QNQC Plan will be developed under the direction of the Consultant QA Officer, with 
assistance from Consultant Project Manager and key discipline leaders. The Consultant QA 
Officer will also conduct independent audits of project files to ensure compliance with the 
QA/QC Plan. 
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Output I Deliverables 
• Draft QA/QC Plan, 20 hard copies and one digital copy, within two (2) weeks from NIP. 

• Final QA/QC Plan, 10 hard copies and one digital copy, within five (5) weeks from NIP. 

Task 3: Review Background Information 
Purpose and Objectives 

The purpose of this Task is to review and document relevant background information for the 
project. The information includes drawings and reports relative to the design and construction of 
the existing tunnel and the information and reports associated with conceptual design of the new 
tunnel. The objective of this task will be to verify the feasibility of the proposed design concept 
before initiating final design work on the new Irvington Tunnel. 

Assumptions 
• The SFPUC will provide copies of all available construction records, surveying data, and 

other data including records from the 1966 and earlier inspections of the tunnel. 

• Alternative configurations forthe layout of the new tunnel, ifidentified during the course of 
this task, will be evaluated as part of the Task 8 Preliminary Design efforts, subject to the 
approval of the SFPUC. 

• Early coordination with the Alameda Siphon No. 4 and BDPL No. 5 Design Teams will be 
carried out to achieve a consistent approach with these adjacent projects in the feasibility 
verification efforts, and to verify that the proposed common manifold and connection points 
and construction plans for the adjacent facilities are compatible. 

• Site reconnaissance and verification of existing site conditions and existing facilities/utilities 
will be conducted under Task 5. 

Task-Specific Approach and Associated Work Elements 
This task shall include the review of relevant project documents. At a minimum, the Consultant 
shall review the following: 

I. Woodward-Clyde Conceptual Engineering Report, November 1991; 
2. Water System Improvement Program Report, February 2005; 
3. Water Infrastructure Partner Conceptual Engineering Report, September 2005; 
4. Water Infrastructure Partner Conceptual Engineering Report - Appendices, September 

2005; 
5. Existing Irvington Tunnel Construction Drawings and Records; and 
6. Existing Alameda East, Alameda West, and Irvington Portal Construction Drawings and 

Records. 
7. Irvington Tunnel Alternatives - Optioneering Phase 1 - Needs/Alternatives Identification 

and Screening, March 2002; 
8. Available Records from the 1966 and earlier inspections of the Existing Tunnel. 
9. Published and Unpublished Geologic/Geotechnical and Seismic Information. 

Additional materials to be reviewed if available include, but are not limited to, surveying data; 
aerial photos; topographic maps; right-of-way (ROW) maps; mitigation studies; design and as-
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built drawings related to the existing facilities; and information related to environmental studies, 
Alternative Analysis Report (AAR), and Conceptual Engineering Report (CER) for the southern 
alignment. 
In the reviews of existing documentation and reports, information relating to specific issues and 
topics will be observed and summarized including: 
• Geologic/Geotechnical Information, such as lithology/materials information, 

discontinuities/faults, groundwater regime, geochemistry, gas occurrence, durability 
information, geologic hazards, seismicity and seismic design information; 

• Construction (As-Built) Information from original tunnel, including squeezing ground 
behavior, ground stability issues, support requirements/issues, groundwater inflow 
(face/heading/portal), gas occurrence, excavation rate; 

• Tunnel Inspection Information, including Irvington Tunnel 1966 inspection records, records 
from earlier inspections, ENR articles at the time of tunnel construction; 

• Tunnel Grouting Information, including face grouting during excavation and any post 
excavation grouting; 

Hydrogeologic Effects Due to Tunnel Construction, including groundwater draw-down 
observations (and locations) and mitigation efforts. 

After completing review of the available information, the Consultant shall prepare a 
memorandum verifying the feasibility of the proposed design concept presented in the CER. The 
memorandum shall identify any data gaps that must be completed prior to the commencement of 
the design of the New Irvington Tunnel and related connections and facilities. The memorandum 
will also identify suggested alternatives or modifications to the proposed concept (subject to the 
approval of the SFPUC) and steps that need to be taken to evaluate them. The Consultant will 
coordinate closely with the Alameda Siphon No. 4 and BDPL No. 5 Design Teams in carrying 
out the concept feasibility verification process. 

Dependencies On I Among Other Tasks 
None. Data review and feasibility verification effort shall be initiated at the onset of the work 
following receipt of hard and/or electronic copies of applicable documents from SFPUC's files. 

Responsible Party 
The data review will be carried out by the key discipline leads, including Lead Geotechnical 
Engineer, Lead Tunnel Engineer, and additional technical staff as appropriate. 

Output I Deliverables 

• Draft and Final Technical memorandum verifying the adequacy and feasibility of the 
proposed design concept presented in the above documentation; identifying any data gaps 
that must be completed prior to the design of the tunnel; and presenting a schedule for 
recovery of the data gaps. 

Task 4: Establish Design Criteria 
Purpose and Objectives 

The objective of this task is to develop civil, hydraulic, seismic, geotechnical, structural and 
mechanical/ electrical criteria for design that are consistent with SFPUC criteria for the design
specific requirements of this project and the operational and serviceability requirements of the 
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system. The criteria shall include identification and definition of applicable codes and standards 
for the project, and facility-specific serviceability requirements, including applicable loads and 
pressure capacities of conduits, vaults, controls, interfaces with adjacent facilities, and 
geometrical configurations. 

Assumptions 
• SFPUC program design criteria, guidelines, general standards, requirements, and details shall 

form the basis of the general and specific design criteria developed for this project. 

• The SFPUC Design Team will provide essential criteria from systemwide hydraulic analysis. 

Task-Specific Approach and Associated Work Elements 
The Consultant shall establish and implement general and specific design requirements for the 
tunnel and associated facilities consistent with the SFPUC program design criteria and 
guidelines. Consultant shall: 
• Establish general design requirements and define applicable standards; and 

• Establish specific design criteria and parameters. 

The design criteria shall meet the overall SFPUC water transmission system hydraulic and 
serviceability requirements. The design criteria shall specify anticipated internal, external, and 
seismic loads; and shall address environmental criteria to be met during implementation and 
operation. The tunnel design shall be developed to meet the objective of continued operation of 
the tunnel facilities after a major seismic event. 
The design criteria shall be drafted following a Design Criteria Workshop to be conducted with 
the SFPUC Design Team members prior to preliminary design. The finalized design criteria shall 
be included in the 35% Design Report. 
Selective, specific seismic design criteria were presented in the CER for the proposed tunnel, but 
the RFP states that the Seismic Design Criteria shall conform to program-wide standards 
currently under development by the SFPUC. Specific hydraulic design criteria and tunnel flow 
rate performance requirements following an earthquake were also presented in the CER. As part 
of this task, all design criteria from the CER shall be reviewed and confirmed or updated as 
appropriate. A draft design criteria memorandum shall be developed by the Consultant in close 
cooperation with SFPUC during the early stages of the 35% design efforts as described above. 
Whenever possible, the memorandum shall provide justifications for the selected criteria. The 
memorandum shall also describe any assumptions made while establishing the design criteria. 
The design criteria sball be developed under the following general headings/sections: 
• General and Hydraulic Criteria 

Design life 
Redundancy and mode of operation (including the existing Irvington tunnel) 
Confirm final dian1eter (ID) 
Maximum flow through the tunnel 
Required flow through the tunnel following the design earthquake 
Conduit Invert Gradient 
Static and operating hydraulic grade lines 
Transient pressures and overflow elevation 
Horizontal alignment constraints including right-of-way limits 
Vertical alignment constraints 
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Pennanent access requirements 
Connections and manifolds 
System operation and controls 
Vaults and stmctures 
Roads and utilities 
Serviceability 
Inspection frequency; tunnel dewatering requirements 

• Geotechnical and Seismic Criteria 

Design earthquake/parameters consistent with SFPUC-established program criteria 
Fault offsets, shaking, and racking 
Portal/shaft locations 
Groundwater infiltration during construction 
Water handling, treatment, and disposal requirements 
Differential settlement criteria 
Muck disposal requirements 
Ground loads including squeezing ground 
Groundwater inflow/control 
Hydrogeological considerations; water table impact limitations 
Groundwater levels and effects 
Groundwater quality 
Slope stabilization 
TBM criteria 

• Structural Criteria 

Initial support and lining 
Final lining 
Types ofliner systems and materials 
Steel lining allowable stress 
Surge pressure 
Design external pressure 
Internal pressure (portal areas and low ground cover areas) 
Temperature stresses 
Poisson's stresses 
Steel lining handling requirements 
Infiltration through the final liner 
Blast/security resistance at portal structures 
Liner tolerances 
Corrosion protection 
Extent of steel lining 
Reinforced concrete lining 
Manifolds/connections 

• Electrical Criteria 

Remote operation of valves including but not limited to seismic sensors 
Control panel types, locations 
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SCADA system requirements 
Communication capabilities 
Access controls and alarms 
Permanent backup power criteria 
Constrnction power criteria 

• Mechanical Criteria 

Allowable maximum time to remove water from the tunnel for inspection 
Pump criteria 
Ventilation criteria 
Discharge receptors 
Discharge velocities 
Valves and control requirements 
Pipe material requirements 
Corrosion protection standards and design requirements 

Dependencies On I Among Other Tasks 
The development of the design criteria will be dependent on the following: 
• Input provided by the SFPUC (e.g., program-wide seismic design criteria) 

• Background information review (Task 3) 

• The geotechnical site investigations and reports (Tasks 6 and 7) 

• Input from the technical issues addressed during design (Task 8) 

• Input from the environmental review consultant and from adjacent project design teams 

Responsible Party 
The Lead Tunnel Engineer will be responsible for the design criteria, with support from the 
Project Manager and the key discipline leaders for each area of the design. 

Output I Deliverables 
• Draft and Final Technical memoranda summarizing recommended design criteria for the 

New Irvington Tunnel. The Draft Technical memorandum will be updated as required and 
included in the 35% Design Report. The Final Technical memorandum will be included in 
the Final Design Report. 

Task 5: Conduct Necessary Surveying, Mapping, and Underground Utility Search 
Purpose and Objectives 

The purpose of this task is to obtain and summarize available information on locations of 
existing and proposed utilities and facilities, as needed for preparation of background drawings 
for the entire length of the new tunnel alignment. Available underground critical utility 
information shall be recorded on a utility plan and on appropriate drawings, including 
requirements for additional research by the constrnction contractor, where needed. This task shall 
include development of a topographic plan and base map that includes existing site features and 
utilities along the tunnel alignment. This task also includes and development of alternative 
approaches for accommodating utilities conflicts, if any. 
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Assumptions 
• The existing topographic base maps and survey data utilized in preparation of the CER will 

be provided by SFPUC. Limited additional surveys will be needed to finalize portal and 
facility layouts. 

• SFPUC will facilitate communication with existing utility owners. 

• SFPUC will define the width of alignment corridor, datum. and scales and contour intervals. 

• /Ill 
• The SFPUC will provide design for any required relocation of SFPUC utilities or facilities. 

• Field surveys will be required to map and verify utility locations. The SFPUC will provide 
existing utility location information for the portal sites located on SFPUC property. Field 
surveys for utility locations will not be needed along most of the tunnel alignment because it 
is too deep to interfere with surface utilities. 

Task-Specific Approach aud Associated Work Elements 
Obtain information on locations of existing and proposed utilities and facilities, as needed for 
preparation of background drawings for the entire length of the new tunnel alignment. All 
underground critical utility information shall be recorded on a utility plan and on appropriate 
drawings, including requirements for additional research by the Contractor. The utility search and 
conflict resolution shall be coordinated with the applicable agencies through the SFPUC and 
shall generally be in accordance with American Society of Civil Engineers (ASCE) C-1 38-02, 
Standard Guidelines for tlte Collection and Depiction of Existing Subsurface Utility Data. 
Conduct supplemental surveying if required to finalize overflow shaft design, connections to 
existing facilities, earthwork quantities, and access road designs. Datum, scale and contour 
interval of plots of survey information shall be reviewed by SFPUC. Survey field notes and data 
shall be submitted to the SFPUC with the alignment and profile plots, if any. Field book entries 
shall be neat, legible, and sequential and include the names of crewmembers, date at the 
beginning of each day-entry, an index, and the serial number and type of instrument used. There 
shall be a maximum of one (1) horizontal setup per page. 
Coordinate with local agencies, municipalities, and Underground Service Alert through SFPUC 
representatives for surveying and utility location work. 
Obtain access or environmental permits, required to accomplish Task 5, by completing and 
processing pcm1it applications and by providing technical support to the SFPUC, as needed, to 
secure these permits. 
Fieldwork shall be perfonned in consideration of public safety, per industry standards, and in 
accordance with applicable permit and environmental regulations, traffic control guidelines, and 
guidelines outlined in the Watershed Land Protection Procedures in the Peninsula and Alameda 
Watershed Field Manual published by the SFPUC Land and Resource Management Section. 

Dependencies On I Among Other Tasks 
Review of available background information (Task 3) will be finalized prior to initiating this 
task. 

Responsible Party 
The Lead Civil/Pipeline Engineer will be responsible for overall coordination of surveying, 
mapping, and utility research efforts, along with appropriate technical staff. 
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Output I Deliverables 
• Utility Drawings. Based upon available data, prepare and submit a utility plan identifying 

existing and abandoned utilities including horizontal locations and vertical depths. Submit 2 
bond full size sets, I unbound half size set, and 1 digital set in AutoCAD. 

• Draft and Final Technical Memoranda summarizing the results of utility and facility location 
work. The memorandum, and accompanying documents, shall document information on 
utilities and facilities that may conflict with the tunnel facilities. Specifically, the 
memorandum shall identify and record existing and abandoned utilities and facilities, utilities 
and facilities requiring relocation, and proposed utilities and facilities that would be impacted 
by construction of the tunnel and associated facilities. Submit one hard copy and one digital 
copy of the memorandum and accompanying documents. 

• Supplemental Survey Information. Submit digital and hard copies of survey field notes, 
data, and other backup information used in refining and/or supplementing the available 
topographic survey drawings and data provided by the SFPUC. 

Task 6: Perform Geotechnical Investigation and Site Characterization 
Purpose and Objectives 

The purpose of this task is to perform geotechnical investigations and site characterizations for 
the New Irvington Tunnel, including the tunnel alignment, the Alameda West Portal and the 
Irvington Portal. The primary objective of the geotechnical investigation program is to provide a 
detailed characterization of soil, rock, seismic and groundwater conditions along the project 
alignment to provide the necessary data for final design of the system. 

Discussion of Key Geotechnical Issues 
The proposed geotechnical iuvestigations for the New Irvington Tunnel will involve collecting 
sufficient data to identify the distribution of the various lithologies of the rock along the 
alignment and to obtain a range of material properties, including rock strength; abrasiveness and 
hardness; degree of rock mass weathering; and discontinuity spacings (i.e., joints, faults, shears, 
etc.), orientations, aperture widths, and infilling characteristics. The investigations proposed to 
collect this data include geologic mapping, aerial photo review, fault trenching, test pits, core 
hole drilling and down-hole testing, laboratory testing and groundwater monitoring and 
modeling. 
Key geologic issues that will be investigated and addressed during the investigation and 
characterization program include but are not limited to the following: 
• Geologic rock mass designation of the portals, shafts, and tunnel; 

• Potential squeezing ground condition along the tunnel alignment; 

• Potential for hazardous gases and soil materials; 

• Groundwater levels, water quality/chemistry (especially with respect to corrosivity), and 
monitoring, including seasonal variations; 

• Permeability of the various intact rock masses, fracture zones, fault zones, and other 
discontinuities along the tunnel alignment; 

OCA/P-500 (J 1-05) 
SFPUC/P-500 (0 l-06) PageA-14 CS-820 



• Requirements for ground/soil improvement (if needed) 

• Groundwater modeling using commercially available, three-dimensional anisotropic 
modeling tools, to establish base line conditions, impacts from tunnel construction, and 
groundwater inflows during tunnel construction; 

• Bedrock elevations; 

• Slope stability and landslide hazards; 

• Design parameters of necessary shoring, retaining walls, pipelines, pipe trenches, and valve 
vaults, and grading at the portals; 

• Base, sub-grade, and paving requirements for access road construction; 

• Corrosive properties of soil and groundwater; 

• Site specific seismic design response spectrum for maximum probable and credible 
earthquakes; 

• Coefficients of friction between concrete and soil or structural fill material; 

• Design parameters for deep foundations (if needed); and 

• Hazardous soil materials (if encountered). 

The Consultant shall develop and perform all geotechnical investigation and site characterization 
work necessary for the design of all project facilities including the Escobar Shaft. The 
investigation program shall provide necessary information to characterize the ground conditions 
and develop the GIR and GBR to support an effective design and to minimize construction risks. 
The exploratory drilling, boring, testing, and inspection program shall obtain site specific 
geotechnical and seismic information for design of the tunnel, portals, temporary shoring, 
realignment of roadways/access roads, retaining structures, hydraulic facilities, the Escobar shaft, 
vaults, together with the groundwater table elevation. Any potential hazardous material that the 
borings may encounter during the exploratory drilling program shall be reported. 
The proposed borings shall be appropriately spaced and located to allow characterization along 
the tunnel alignment and sufficient lateral and vertical coverage at all significant structures. 
Depths of borings shall be appropriate to the anticipated depth and zone of stress influence of the 
anticipated structures. Sampling, in-situ testing, and laboratory testing shall be appropriate to 
generally characterize the subsurface materials including index and engineering properties. 
Fieldwork shall be performed in consideration of public safety, per industry standards, and in 
accordance with applicable permit and environmental regulations, traffic control guidelines, and 
guidelines outlined in the Watershed Land Protection Procedures in the Peninsula and Alameda 
Watershed Field Manual published by the SFPUC Land and Resource Management Section. All 
boring locations, trench locations, and geophysical test locations (coordinates) and elevations 
shall be surveyed. 

Task-Specific Approach and Associated Work Elements 
Task 6 shall be carried out in a series of subtasks as follows: 
• Task 6.1 Develop Geotechnical Investigation and Site Characterization Work Plan 

• Task 6.2 Geologic Mapping and Well and Spring Survey 

• Task 6.3 Environmental Clearance and Reporting 
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• Task 6.4 Fault Trenching and Seismic Refraction Surveys 

• Task 6.5 Subsurface Investigations 

• Task 6.6 Seismic Criteria 

• Task 6.7 Groundwater Modeling 

Details of the work to be completed and deliverables to be submitted as part of the effort 
associated with each of these subtasks are presented below. 

Task 6. l Develop Gcotechnical Jnvcstigation and Site Characterization \Vork Plan 

Purpose and Objectives 
The purpose of this task is to define the planned scope for the geotechnical investigation and site 
characterization and the specific procedures and protocols that will be used to implement the 
plan. The work plan will be used in the permitting efforts under Task 6.3 to provide clear 
descriptions of the work to be performed and environmental mitigation and/or avoidance 
measures to be implemented. In addition, the work plan will provide a basis for negotiating 
rights-of-entry to private property, ifrequired. 

Assumptions 
• 2 weeks allowed for SFPUC review of draft work plan; Final work plan to be submitted 4 

weeks following submittal of draft. 

Task-Specific Approach aud Associated Work Elements 
Prepare draft and final Geotechnical Investigation and Site Characterization Work Plan to 
address the following topics: 
• Introduction, project team, background information and scope of geotechnical investigation; 

• Right-of-way and environmental requirements; 

• Objectives and key geotechnical issues for the project; 

• Scope of work and approach for investigating and characterizing the site conditions; and 

• Field procedures to be used during the investigations to insure required information is 
obtained in a consistent manner. 

Prepare a site specific Health and Safety Plan addressing health and safety issues and procedures 
for personnel completing field activities will be prepared. Develop a Storm Water Pollution and 
Prevention Plan (SWPPP) addressing Best Management Practices (BMP's) to be utilized for 
erosion and sediment control at all sites where ground disturbing activities take place. 
The Work Plan shall include a map identifying the location of the investigations (i.e. borings, test 
pits, fault trenches, geophysical surveys, geologic mapping, piezometers ), access routes to the 
investigation sites; purpose and estimated depths of borings, test pits, and trenches; in-situ and 
laboratory testing on rock and soil samples; exploration schedule and cost; and environmental 
considerations for the investigation. 
Applicable portions of the Plan shall provide sufficient detail for obtaining permits for fieldwork 
(Under Task 6.3) and for the public outreach staff to notify affected public in advance of 
fieldwork (Task 13). The exploration work shall only begin after SFPUC's review and 
acceptance of the Final Geotechnical Investigation and Site Characterization Work Plan 
submitted by the Consultant. The plan shall include a table that identifies the anticipated habitat 
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type (i.e., grassland, oak woodland, wetland, etc.) at each exploration site, along with the 
standard BMP's to he used at each site. 

Dependencies On I Among Other Tasks 
The results of the Task 3 (including aerial photographs, geologic maps, right-of-way maps, and 
the existing Irvington Tunnel records, reports, and other previously completed borings) will be 
used in the development of the Geotechnical Investigation Work Plan. The work plan will be 
used as an input to Task 6.3 and Task 13. 

Responsible Party 
The Work Plan as well as the SWPPP and Health and Safety Plan will be prepared under the 
direction the Lead Geotechnical Engineer and Lead Engineering Geologist, with assistance from 
other key team members. The Lead Tunnel Engineer will also provide input regarding the 
locations of the test horings and test pits, the depths and types of piezometers to be installed in 
the borings, and the number and type of in-situ and laboratory tests to be completed. 

Output I Deliverables 
• Draft and Final Geotechnical Investigation and Site Characterization Work Plan. Provide 10 

hard copies and one digital copy of each. 

• Draft and Final Health and Safety Plan. Provide I 0 hard copies and one digital copy of each. 

• Draft and Final Stormwater Pollution Prevention Plan (SWPPP). Provide 10 hard copies and 
one digital copy of each. 

Task 6.2 Geologic Mapping and Well and Spring Survey 
Purpose and Objectives 

The purpose of this task will be to document rock outcrops in the project area, as well as private 
use wells and springs that could be affected by planned construction. 

Assumptions 
• Geologic mapping and well and spring surveys will be limited to a corridor I 000 feet on each 

side of the existing Irvington Tunnel. 

• SFPUC will facilitate ohtaining right-of-entry to existing right-of-way and private property 
parcels as required. 

Task-Specific Approach and Associated Work Elements 
Develop a thorough understanding of the soil and rock conditions at the tunnel portals and along 
the tunnel alignment. Identify the limits of the various soil and rock units, the location and 
orientation of faults and other structural discontinuities, and the limits of landslides and other 
potential slope instability at the portals and adjacent pipeline connections. Prepare a geologic 
strip map with identification of springs and wells above and near the tunnel alignment. Mapping 
presented in the CER as well as previous geologic and landslide maps of the project area 
prepared by the U.S. Geological Survey and the California Geologic survey and construction 
records from the Irvington Tunnel No. I and the Mission Tunnel will be utilized as inputs for the 
preparation of the detailed geologic strip map. 
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Before the start of the field mapping, review aerial photography along the Tunnel corridor using 
existing high-resolution topographic data acquired by the City of Fremont, detailed aerial 
photographs taken in 1940 and 1957, and recent aerial photographs obtained by the SFPUC for 
the CER work. 
The geologic mapping under this task will be completed to confirm the mapping presented in the 
CER. Specific activities will include delineating surface geologic deposits including geologic 
contacts, recording orientations of bedding and joints, verification of fault-related features, and 
refining the mapped locations of secondary faults. Locations of springs, seeps, and wet areas will 
be identified, and discharge rates will be estimated for springs. Locations of water wells above 
and adjacent to the tunnel corridor as mapped in the CER, will be reviewed and confirmed. 
Available well information will be obtained including well depth, water levels, production rates, 
and groundwater quality, if available. As appropriate, landowners above the tunnel corridor will 
also be contacted to gain additional information on the locations, water levels, and production 
rates of wells and springs on their properties. Locations of the springs, wells, and wet areas will 
be plotted on the geologic strip map to form a preliminary groundwater resources map. Summary 
tables of the collected well and spring data will also be prepared. Records of groundwater 
impacts from the Irvington Tunnel No. 1 and Mission Tunnel construction as presented in the 
CER will be reviewed and included on the map as appropriate. 

Dependencies On I Among Other Tasks 
The results of the Task 3, including aerial photographs, geologic maps, right-of-way maps, and 
the existing Irvington and Mission Tunnel records and other previously completed borings will 
be used together with the results of the field mapping under this task in the development of the 
updated geologic strip map for the proposed new tunnel alignment. 

Responsible Party 
The geologic mapping will be led by the Consultant Team's lead engineering and seismic 
geologists. 

Output I Deliverables 
Deliverables from the Task 6.2 will include an updated geologic strip map and groundwater 
resources map and summary table to be presented in the Task 7 Geotechnical Data Report. 

Task 6.3 Environmental Clearance and Permitting 
Purpose and Objectives 

The proposed geotechnical investigation program for the New Irvington Tunnel will be 
conducted in or near a number of habitat types, including oak woodlands, chaparral, grasslands, 
and potentially other jurisdictional wetland areas. Listed species in the project area include the 
California red-legged frog, Alameda whipsnake, and tiger salamander and potentially a number 
of listed plant species. Work in these areas may fall under the jurisdiction of a number of 
regulatory agencies, and permits may need to be obtained prior to conducting the ground
disturbing geotechnical investigations. Government agencies that may be involved in various 
aspects of the permitting process would include Alameda County, the US Army Corps of 
Engineers (Corps), US Fish and Wildlife Service (USFWS), California Department of Fish and 
Ganie (CDFG), Regional Water Quality Control Board (RWQCB), and the State Historic 
Preservation Office (SHPO). 

Assumptions 
• SFPUC will facilitate CONSULT ANT access to the proposed exploration locations along 

the tunnel alignment as needed for environmental clearance. 
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• No fomrnl surveys or delineations of wetlands or waters are required. If present, wetlands and 
other waters or special status species will be evaluated based on visual assessment of the 
proposed investigation sites. 

• The SFPUC will conduct CEQA review as needed for the geotechnical exploration progran1. 

• Consultation with the USFWS can be completed infom1ally and will not require a habitat 
conservation plan under Section 10 or formal Section 7 consultation as defined by the Federal 
Endangered Species Act. 

• Avoidance measures can be developed that will avoid take of federal or state listed species. 

• The SFPUC will be responsible for any permit application fees, other than the Alameda 
County Boring pennits. 

• The ACOE will authorize the proposed geotechnical investigation sites under Nationwide 
Permit #6 for Survey Activities with no additional Section 106 compliance for cultural 
resources. 

• One round ofSFPUC review for each deliverable/permit application. 

• If needed, a conceptual mitigation/avoidance plan will be developed to address 
mitigation/avoidance requirements of the ACOE, the RWQCB, CDFG, and the USFWS 
associated with the geotechnical exploration program. Development of a detailed mitigation 
and monitoring plan will not be necessary. 

• Specialized Field monitoring of the geotechnical investigation work to comply with the terms 
and conditions of the environmental permits (if any) will not be required. 

• Maximum of one archeological site identified and recorded. Site evaluation (testing) will not 
be required. 

Task-Specific Approach and Associated Work Elements 
The Consultant shall obtain the necessary environmental clearances and/or permits from 
regulatory agencies to carry out the proposed field investigation work which has the potential to 
impact both biological and cultural resources. The Consultant shall meet with the environmental 
representative in the field as needed to discuss the field investigation procedures, stake 
exploration locations and make adjustments to exploration locations as required. 
To initiate the environmental clearance and permitting process, a CONSULTANT biologist and 
pennitting expert along with the Lead Geotechnical Engineer and Lead Engineering Geologist 
will conduct a site reconnaissance of the boring locations to determine unique characteristics of 
each. The proposed locations will be staked and recorded using GPS. During the reconnaissance, 
the biologist will review the areas for potential presence of habitat for listed plant and animal 
species. The site reconnaissance will aid in developing information on the permitting options and 
avoidance and impact minimization measures to be presented in the permit applications. The site 
reconnaissance, discussions with regulatory agencies, and preparation of permit applications 
would be initiated immediately upon authorization to proceed from the SFPUC. 
The locations for ground-disturbing exploration (e.g., roads, borings, test pits) will be selected to 
minimize impact by avoiding sensitive habitats and avoiding take of listed species to the extent 
possible, while still providing the critical data needed for tunnel design. However, we assume 
that even with this approach, certain permits will still be required. 

OCAIP-500 (11-05) 
SFPUC/P-500 (01-06) Page A-19 CS-820 



The proposed geotechnical investigation work sites will require different levels of environmental 
compliance depending on the potential level of impact. The environmental compliance 
requirements are: 
• Minimal Impact. Sites with no potential for significant environmental impacts; 

• Potentially Significant Impact. Sites that may require mitigation to avoid potentially 
significant environmental impacts. This group can be further divided into two subgroups: 

• CEQA Review Only. Sites that only require CEQA review and do not require other resource 
agency permits or formal review, and 

• CEQA Review and Resource Agency Permitting. Sites that will require CEQA review and 
also require permits or other review prior to initiating ground-disturbing work. 

Consultant will implement the following steps to facilitate the environmental review and 
clearance process: 
• Perform a field review of the proposed geotechnical investigation sites to determine whether 

the work would potentially affect historic or prehistoric cultural resources, special status 
species, sensitive natural communities, wetlands, non-wetland aquatic habitats regulated 
under the Clean Water Act, or bed and bank areas regulated under the California Fish and 
Game Code. Sites that require CEQA review and additional permitting will be identified 
during the field review and avoided if possible by relocating the boring and/or access route. 

• Transmit data to support the CEQA-review process. Provide the results of the field review to 
the SFPUC to support CEQA review, where required. 

• Coordinate with SFPUC and agency staff to facilitate the application reviews and implement 
mitigation/avoidance measures required by the CEQA document and final permits from the 
resource agencies (if any). 

If permit applications to regulatory agencies are required, Consultant will prepare the permit 
applications with input from SFPUC. SFPUC will review and approve each application prior to 
the Consultant submitting it to the proper agency, unless otherwise directed. The following 
permitting activities are anticipated for the geotechnical investigation effort: 
• Section 404 Permit - US Army Corps of Engineers. Borings and fault trenches may occur 

within habitats regulated under the Clean Water Act (Section 404) within the jurisdiction of 
the Corps. The work is expected to qualify under the Corps Nationwide Permit #6 for 
surveying activities. This nationwide permit also covers clearance under Section 10 of the 
Rivers and Harbors Act. All General Conditions of this nationwide permit must be met, 
including complying with endangered species regulations. Although this is considered a 
"non-reporting" permit, Consultant will prepare a single pre-construction notification to the 
Corps for all horing locations. 

• Section I 06 - State Historic Preservation Office. Consultant will assess potential Section 
106 compliance requirements. A record search of the project area including a 1/2 -mile 
radius will be conducted at the Northwest Information Center of the California Historical 
Resources Infonnation System at CSU Sonoma. The California Native American Heritage 
Commission (NAHC) will be contacted for a review of its Sacred Lands File as well as to 
obtain a list of Native American individuals or groups who might have knowledge or specific 
concerns related to the project area. Consultant will prepare a letter for these NAHC contacts. 
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Consultant archaeologists will develop an Area of Potential Effects (APE) map for the 
project and conduct a pedestrian survey of the accessible terrestrial portions of the project 
APE. Following completion of the survey Consultant will prepare a technical memorandum 
of findings for submittal to the Corps for their use for consultation with the SHPO. 

• The work will also include development of a Cultural Resources Letter Report to meet 
California Environmental Quality Act (CEQA) and National Environmental Policy Act 
(NEPA)/National Historic Preservation Act (NHPA) requirements for reporting. The 
confidential letter report will include a summary of the archival and background literature 
review conducted to provide input to the Field Investigation Work Plan. The report will also 
summarize the results of any field surveys conducted in advance of the field investigations, 
including recommendations for avoidance or other mitigation measures necessary to 
complete the field investigation program. Any cultural resources observed during the surveys 
will be recorded (or updated as appropriate) on California Department of Park and Recreation 
(DPR) 523 fonns (at a minimum DPR 523 Primary Fonns will be prepared) which will be 
included with the report. The report will also summarize the results of any agency 
coordination conducted as part of this effort. 

• Water Quality Certification/Section 401 - Regional \Vater Quality Control Board. 
Compliance with Section 401 of the Clean Water Act will be a condition of the Nationwide 
Pennit #6 described above. The State Water Resources Control Board has "pre-certified" a 
number of the nationwide Pennits, including #6. Compliance with Section 401 requires that 
notification be sent to the RWQCB at least 30 days prior to the start of work. Consultant will 
prepare the needed notification and will work with RWQCB staff as needed to expedite the 
certification process. 

• California Department of Fish and Game. Any work within the bed and bank of significant 
drainages as well as riparian areas would likely require pennits from the CDFG under Section 
1600 of the Fish and Game Code. However, based on preliminary reconnaissance, all such 
areas along the tunnel alignment can be avoided. We have therefore assumed that a CDFG 
stream bed alteration agreement will not be needed for the tunnel exploration program. 

Dependencies On I Among Other Tasks 
The results of the Task 3, including right-of-way maps and the aerial photo review as well as the 
Task 6.1 Work Plan will be used in the environmental clearance and pennitting effort. 

Responsible Party 
The CONSULT ANT environmental pennitting specialist will lead the environmental clearance 
and pennitting efforts, with assistance from key discipline leaders and SFPUC staff, as required. 

Output I Deliverables 
• Draft Field Review Technical Memorandum to summarize field observations and proposed 

measures to avoid or minimize potentially significant impacts identified during the field 
review. 

• Final Field Review Technical Memorandum to incorporate changes to the draft report based 
on one round of review by the client. 

• Draft and final technical memoranda summarizing findings of the cultural resources survey. 

• United States Anny Corps of Engineers (USACE) Nationwide Program Number 6 pennit for 
Drilling Activities. 
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• Regional Water Quality Control Board (RWQCB) 401 Certification. 

• USACE Nationwide Pem1it Notification which includes information required for the 
applicable Nationwide Permit. 

• RWQCB Section 401 Water Quality Certification/Waiver application. 

• USFWS consultation documentation complete including conversation records that document 
informal consultation with USFWS staff. 

• Cultural Resources Letter Report meeting the requirements of CEQA, NEPA and NHP A for 
reporting. 

Task 6.4 Fault Trenching and Seismic Refraction Surveys 
Purpose and Objectives 

The purpose of this task will be to evaluate and define fault characteristics along the Tunnel 
alignment. Information on the location, width, and amount of expected deformation along the 
Sinbad fault is critical for developing detailed engineering designs for the Alameda West Portal 
and adjacent parts of the Irvington Tunnel. In addition, the locations and characteristics of 
secondary faults along the alignment may have important implications for design of the tunnel to 
remain in service following the design earthquake. 

Assumptions 
• SFPUC will negotiate and facilitate obtaining right-of-access to the right-of-way and private 

property parcels along the tunnel alignment. 

• Seismic refraction surveys will be limited to a single line at the Alameda West Portal area. 

• Fault trenching will be limited to a length of200 feet and 10 to 12 feet in depth at the Sinbad 
Fault. 

Task-Specific Approach and Associated Work Elements 
Information on the location, width, and amount of expected deformation along the Sinbad fault is 
critical for developing detailed engineering designs for the Alameda West Portal aud adjacent 
parts of the proposed Irvington Tunnel No. 2. Also, evaluating the locations and characteristics of 
secondary faults to be crossed by the Tunnel is important for anticipating conditions that will be 
encountered during construction (i.e., areas of intensely fractured or sqneezing ground coincident 
with clay-rich fault zones). Specific activities for each are presented below. 
• Sinbad Fault, Task 6.4 will focus on assessing the location of the Sinbad fault at the 

proposed New Tunnel alignment through analysis of existing and proposed geotechnical 
borehole data, field reconnaissance mapping, geophysical surveying, and limited exploratory 
trenching. Initial non-invasive efforts using a seismic refraction survey line will assess the 
presence or absence oflithologic or elevation changes in bedrock that might provide 
information on fault location. Following analysis of the seismic refraction survey, 
approximately 200 lineal feet of trenching will constrain the fault location and help estimate 
the characteristics of the fault The proposed trench will be located south of the existing 
siphons to cross the fault trace, yet avoid utilities and possible important hahitat. Depending 
on the depth of artificial fill located directly south of the existing siphons and within the 
SFPUC right-of-way, the trench will need to be about 10 to 12 ft deep. The exposed trench 
walls will be shored for safety and then logged and documented. If the field reconnaissance 
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and seismic refraction survey indicates the presence of thick artificial fill present directly 
south of the Alameda West Portal, an alternative trench location exists south of Pirate Creek. 
The investigation will include trench review with SFPUC personnel to discuss preliminary 
findings. 

• Secondary Fa nits Within East Bay Hills. Previous mapping demonstrates the presence of at 
least three secondary faults crossing the proposed tunnel alignment, including the Sheridan 
Creek fault, an unnamed fault, and the Mill Creek fault. The characteristics of these faults 
will be further documented by additional mapping along the tunnel alignment corridor, by 
review of exploratory borings drilled in the faulted zones, and by review of the records from 
the original tunnel construction. 

Dependencies On I Among Other Tasks 
The results of the Task 3 Data Review, including aerial photographs, geologic maps, right-of
way maps, and the existing Irvington and Mission Tunnel records and other previously 
completed borings will be used in the planning and execution of the fault investigation program. 
The Work Plan, Health and Safety Plan and SWPPP as described in Task 6.1 will also be used in 
the planning and performance of Task 6.4. 

Responsible Party 
The fault trenching effort will be the primary responsibility of Consultant geologists with 
assistance from other key staff for the seismic refraction survey, permitting and environmental 
clearance. 

Output I Deliverables 
Deliverables from the Task 6.4 will include a Technical Memorandum that documents the factual 
data from the surface rupture hazard characterization, including geologic maps and the trench 
logs. Surface and subsurface geologic conditions along the tunnel alignment will be presented in 
the Task 7 Geotechnical Data Report and Geotechnical Interpretive Report. 

Task 6.5 Subsurface Investigations 
Purpose and Objectives 

The purpose of the subsurface investigation program is to characterize the range of soil, rock and 
groundwater conditions that can be expected along the tunnel corridor. The key objective is to 
aid in the design of the project and to limit geotechnical risks associated with tunnel construction. 
The objective of the test pits and core drilling program is to obtain representative samples of the 
major rock types that will be encountered in the tunnel excavation, along with discontinuity 
orientation data and fault characteristics at tunnel depth and infom1ation regarding groundwater 
conditions. The data from this task will be used to define the stratigraphy and structure of rock 
expected at the portals and along the tunnel alignment. An additional objective of this work is to 
collect representative rock core samples for engineering testing and evaluation, so that key 
aspects of the rock mass and its behavior can be characterized. 

Assumptions 
• SFPUC will negotiate and facilitate obtaining right-of-access to the right-of-way and private 

property parcels. 

• Borings and test pits can be located to minimize requirements for environmental mitigation. 

• Two test pits each will be excavated to depths of 8 to 15 feet at the A WP and Irvington 
Portals. 
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• A total of I 7 core borings will be drilled along the tunnel alignment and at the portals. 

• Alameda County drilling and well permits will be obtained as required. 

Task-Specific Approach and Associated Work Elements 
The proposed subsurface exploration program will be detailed in the Geotechnical Investigation 
Work Plan prepared in Task 6. I. The plan will include boring and test pit designations, 
approximate tunnel station location, depth, inclination of the boring from horizontal, anticipated 
formation that will be encountered, access conditions, the goal of each boring or test pit and in
situ testing and type ofpiezometer that will be completed. 
The proposed subsurface investigations will be performed in general accordance with industry 
standards and with due consideration of public safety. The investigations will not start before 
applicable environmental regulations have been satisfied and required permits and rights-of-entry 
have been obtained. If required, traffic control will be provided using the latest Caltrans 
standards and in accordance with Alameda County regulations. The guidelines in the Watershed 
Land Protection Procedures in the Peninsula and Alameda Watershed Field Manual, published by 
the SFPUC Land and Resource Management Section will also be followed. The following 
paragraphs detail the proposed work elements that comprise the geotechnical subsurface 
investigation program. 
Test Pits. Test pits will be completed to investigate the near-surface soil conditions at the A WP 
and Irvington Portal. At the A WP, two test pits (TP-1 and TP-2) are planned to investigate the 
limits and depth of the suspected landslide. These will likely need to be excavated using a track
mounted backhoe or small excavator due to the steep terrain. One to two additional test pits may 
also be excavated to supplement information from the core boring planned near the eastern limit 
of the AWP and to obtain soil samples for corrosion testing and to verify the depth to bedrock. 
These would only be completed if the planned fault trench to investigate the Sinbad fault is 
relocated to the south near Pirate Creek, otherwise the fault trench will provide the required 
information. Two test pits are also planned to investigate the subsurface conditions at the 
Irvington Portal and for a new access road to the portal. The test pits will be excavated to depths 
ranging from 8 to 15 feet and logged in accordance with standard Consultant procedures, which 
will be outlined in the Work Plan prepared in Task 6.1. 
Core Drilling. A total of 17 diamond core borings are proposed. The core borings will be drilled 
to investigate each of the major rock types along the tunnel corridor, to cross the mapped fanlts 
near tunnel depth, and to investigate the nature of major formational contacts. Several of the 
borings will be inclined with the intention of intercepting bedding and faults. Borings will also be 
drilled to investigate soil and rock conditions for the A WP and Irvington Portal, the snspected 
landslide near the A WP, the new surge shaft at the A WP and the low-cover area and the Escobar 
shaft near the I-680 crossing. 
The core borings will be drilled using HQ-3 size wire-line coring methods, which provides a 2.5-
inch diameter core and a 4-inch hole. All recovered core will be logged under the supervision of 
an engineering geologist or geotechnical engineer in accordance with procedures in the Work 
Plan, photographed, and placed in wooden core boxes. Core subject to deterioration due to air 
slaking will be immediately placed in plastic tubing and sealed to preserve the natural moisture 
content. Borings that encounter thick alluvium, such as those near the Escobar Shaft or at the 
suspected A WP landslide, will be sampled using an SPT or modified California split spoon 
sampler until bedrock is encountered. Jn order to prevent drilling muds from plugging the natural 
fractures in the rock mass, which could result in erroneous packer test results, only chlorine 
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degradable polymer drilling mud will be used. At the completion of drilling, the locations of all 
borings, test pits, and the fault trench will be staked and surveyed. 
The final core boring locations will be selected based on access and right-of·entr; considerations, 
environmental considerations and geologic considerations. The boring locations will be reviewed 
with the SFPUC before the start of the permitting and environmental clearance under Task 6.3. 
Where possible, the borings will be located along or adjacent to existing paved or dirt roads, 
some of which may need improvement. For those borings not near a road or situated in steep 
topography (assumed to include up to four borings), a helicopter will be used to lift the drill rig 
and equipment to the site if necessary. In general, the core boring locations with deep 
piezometers will be offset from the proposed tunnel alignment by about 40 feet to avoid 
destroying the installed piezometers during future tunnel excavation. All core borings will extend 
to a depth of at least 20 below the lowest tunnel invert given potential vertical alignment 
alternatives under consideration. To avoid the possibility of intercepting the existing nearby 
tunnel during drilling due to drift on the deeper core borings, downhole alignment surveys will be 
completed in selected borings during drilling. 
During drilling, gas monitoring equipment will be onsite at all times to check for the presence of 
methane and/or hydrogen sulfide gas at the borehole collar. If possible, gas bubbles detected in 
the drill fluids will be collected and tested. Additional screening-level tests for hazardous 
substances will be performed on water samples from the standpipe piezometers. Suspected soil 
or groundwater contamination found during the drilling will also be screened and tested. Drill 
cuttings and fluids will be contained at each drill site and pumped into 55-gallon drums for 
subsequent removal and disposal at a site designated in the Work Plan. We assume this will be at 
a disposal pit excavated in the staging area near the A WP or some other nearby location specified 
by the SFPUC. If any suspected hazardous soil or groundwater is encountered, it will be placed 
in 55-gallon drums, tested, and disposed of at a licensed facility. 
Packer Testing. Hydraulic conductivity (packer) testing will be completed in all of the core 
borings with the exception of the shallow core borings at the portals and in the A WP suspected 
landslide. The packer testing will provide data to help characterize the overall rock mass 
permeability and potential impacts to surface groundwater resources. 
Because of the generally soft rock conditions found along the tunnel alignment and the potential 
for these rocks to easily erode during the drilling process, the packer testing will be "down
staged," meaning packer testing will be performed in intervals as the boring is drilled. Packer 
testing will start below the weathered rock interface and will be completed in 30 to 50 foot 
intervals until the boring is within 60 to 80 feet of the proposed tunnel crown. Packer testing will 
then be completed at 20-foot intervals as the boring is advanced until the target depth of20 feet 
below the proposed tunnel invert is reached. A pressure transducer mounted in the test zone will 
be used to accurately measure test water pressures. 
Televiewer Logging. Downhole oriented acoustic televiewer logging will be carried out in a 
majority of the borings (as summarized in the table) to obtain rock discontinuity data as well as 
providing a survey of the hole deviation. If the groundwater or fluid level in the borehole is more 
than JOO to 200 feet below ground surface during the televiewer logging, then an optical 
televiewer system may be used in that upper portion of the hole. The depth and borehole 
deviation data will be used to recover true strike and dip of discontinuities such as bedding and 
joints, along with discontinuity aperture widths, a plot of the borehole wall, and a stereonct of all 
features analyzed. Prior to performing the tcleviewer logging, a caliper log of the borehole will 
be made to detect any zones of washout or constrictions in the borehole. Any constriction zones 
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encountered will be closely compared with the geologic logs and drilling conditions (i.e., binding 
drill rods) to characterize possible squeezing ground conditions, especially within fault or shear 
zones. The televiewer logging will be completed after the boring is drilled and packer tested, but 
before the installation of piezometers. 
Piezometer Installation and Monitoring. Piezometers will be installed in all of the borings 
except for the shallow borings at the portals. Both standpipe and vibrating wire piezometers 
(VWP) will be used, as shown in the summary table. The standpipe piezometers will consist of 
1.5 inch PVC flush-mount threaded pipe with 0.020-inch slotted screens installed in a sand pack. 
The upper 20 feet (minimum) of each piezometer borehole will be grouted with cement to 
provide a reliable seal. Locking steel monuments will be installed at each piezometer installation. 
The standpipe piezometers will be installed in selected borings that are vertical or inclined at an 
angle of 70 degrees or steeper. The standpipes will extend to depths of up to 200 feet to allow for 
long term monitoring of the groundwater levels before and during tunnel construction and to 
allow groundwater samples to be obtained with a bailer for chemical and corrosivity testing. 
In addition to the standpipe piezometers, VWP's will be installed in a majority of the borings as 
indicated in the summary table. The VWP's will typically be installed near tunnel depth and will 
be grouted in-place. All piezometer installations will be made under permit with Alameda 
County. 
Long term monitoring of the open standpipe piezometers will be performed on a monthly basis 
for at least one year following installation. Automated data recorders will be installed at all 
VWP' s and the data will be downloaded, reduced, and plotted twice a year during the course of 
the contract. 
Erosion Control and Site Restoration. At the completion of drilling, packer testing, and 
piezometer installation in the borings, and after completion of the test pits and fault trenching, 
the exploration sites will be regraded and restored. Erosion control measures outlined in the 
SWPPP will be implemented during drilling, such as silt fences, straw wattles, and jute netting. 
After backfill of the test pits and trenches and removal of the drilling equipment from the drill 
sites, all refuse will be removed, any damage from drill water runoff will be repaired and erosion 
control measures will be installed. If new roads are required to access the drill sites, they will 
also be regraded and protected from erosion as required. 
Laboratory Testing. The laboratory testing program will include tests on rock core and soil 
samples retrieved from the borings and test pits, as well as tests on groundwater samples 
obtained from the piezometers. The geotechnical team will coordinate closely with the tunnel 
design team in the selection of samples for testing. The rock testing will focus on strength, 
abrasivity, and mineralogy of the various rock types. In addition, representative core samples 
from each of the formations that occur along the tunnel alignment will be sampled for TBM 
performance testing by the Earth Mechanics Institute at the Colorado School of Mines. These 
specialized tests provide estimates of TBM penetration rates and cutter wear. 
Point load index testing will be completed on the harder rock samples to provide a preliminary 
field characterization of the rock strength. Slake-durability tests will be performed on siltstone 
and shale samples for the various formations. Corrosion testing will be performed on soil, soft 
rock, and groundwater samples. Details of the proposed testing will be included in the 
Geotechnical Investigation Work Plan prepared in Task 6.1. The final numbers of tests will be 
determined once the samples are obtained during the investigations. 
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Dependencies On I Among Other Tasks 
The Task 6.5 Subsurface Investigation Program is dependent on several of the other tasks, 
including Task 2 - QAJQC for the review of core samples and for laboratorj testing, Task 3 -
Data Review, including aerial photographs, geologic maps, right-of-way maps, and other 
previously completed borings, and Task 5 - Surveying. The Work Plan, Health and Safety Plan 
and SWPPP as described in Task 6.1 will also be used in the planning and performance of Task 
6.5 as well as the results of the geologic mapping performed in Task 6.2, the permitting and 
environmental clearance in Task 6.3, and the fault investigations in Task 6.4. 

Responsible Party 
The subsurface investigation effort will be the primary responsibility of the Consultant Lead 
Geotechnical Engineer with assistance from the Lead Engineering Geologist and other team 
members. 

Output I Deliverables 
Deliverables from the Task 6.5 will include drilling and well permits, test pit logs, boring logs, 
groundwater level monitoring results, down hole geophysical results and interpretations, packer 
test results and laboratory test results. This information will be presented in the Geotechnical 
Data Report prepared in Task 7. 

Task 6.6 Seismic Criteria 
Purpose and Objectives 

The purpose and objective of this task is to develop site-specific design response spectra for the 
Maximum Probable Earthquake (MPE) and Maximum Credible Earthquake (MCE) for the 
project facilities. 

Assumptions 
• If available, SFPUC will provide WSIP seismic design criteria and guidelines for use on this 

project Otherwise, Consultant will recommend appropriate criteria for use. 

• The new attenuation relationships from the ongoing PEER Center's NGA Project will be 
utilized if available in time for use in developing the design spectra. If not, currently available 
attenuation relationships will be used. 

Task-Specific Approach and Associated Work Elements 
• Evaluate orientation, geometry, rupture dimensions, rupture process, and recurrence of 

significant seismic sources in the project area (i.e. Hayward, Calaveras, and San Andreas 
Faults). 

• Calculate MPE and MCE magnitudes for significant seismic sources based on state-of-the-art 
empirical relationships between rupture dimensions and magnitude and recurrence of events 
on the faults. Where applicable, verify and use the MCE values developed for the nearby 
faults as part of the ongoing studies for Calaveras Dam 

• Calculate controlling MPE and MCE design ground motion parameters including design 
response spectra, using empirical attenuation relationships and numerical models. Include 
near field effects on the response spectra as appropriate. 

Dependencies On I Among Other Tasks 
The seismic analyses described herein will require that the geologic and subsurface information 
collected under Task 6.5 be substantially complete. 
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Responsible Party 
Consultant's Earthquake Engineering specialist will be responsible for leading this task, with 
assistance from key technical staff. 

Output I Deliverables 
Draft and Final Technical Memoranda will be prepared summarizing the results of the analyses. 
This information will also be presented in the Task 7 Geotechnical Interpretive Report (GIR). 

Task 6.7 Groundwater Modeling 
Purpose and Objectives 

The purpose of this task will be to establish baseline conditions, impacts from tunnel 
construction, and expected groundwater inflows during tunnel construction. The analysis will 
help predict the effects of planned construction on groundwater resources in the project area, 
including springs, riparian habitat, and privately developed wells. The analyses will be used to 
help determine final lining requirements for the tunnel. The analyses will be include short-term 
construction conditions and long-term conditions following construction. 

Assumptions 
• Boundary conditions for the analyses can be adequately represented by the data collected in 

previous tasks. 

• Modeling will require a 3D analysis utilizing either discrete element or finite element 
computer models; these models are commercially available and readily used and accessible. 

Task-Specific Approach and Associated Work Elements 
Regional ground water flow and associated impacts to springs and private wells from 
construction of the New Irvington Tunnel is a complex problem. Flows will be substantially 
influenced by construction methods, including details of the tunnel boring machine and 
installation of tunnel linings. In addition, and as importantly, flows will be influenced by 
geologic conditions; groundwater levels and their variations with time; sources of recharge to the 
project area; permeability of subsurface materials; rock structure, including interconnected joints, 
shear zones, and/or faults; and external boundary conditions. 
Historical impacts from construction of the Irvington Tunnel No. I has on ground water 
resources in the area will be used in calibrating the analysis model. 
The numerical modeling under this task will be carried out using a commercially available three
dimensional anisotropic groundwater model acceptable to the SFPUC. Initial efforts at 
calibration and parametric studies will be based on 2D analyses. Once model calibration and 
sensitivity have been evaluated, a 3D model will be developed, so that effects on ground water 
resources can be assessed both for short term conditions and over the long term following 
construction. 

Dependencies On I Among Other Tasks 
Development of a suitable 3D model to evaluate groundwater flows during construction will 
require input from the tunnel design team and important decisions on construction methods and 
linings developed under Task 8.1. In addition, before the model can be developed, the geologic 
and subsurface information collected under Task 6.5 must be substantially complete. 

Responsible Party 
The Lead Geotechnical Engineer will be responsible for this task, with support from experienced 
groundwater hydrogeology and modeling staff. 

OCA/P-500 (11-05) 
SFPUC/P-500 (01-06) Page A-28 CS-820 



Output I Deliverables 
Draft and Final Technical Memoranda will be prepared summarizing the results of the analyses. 
This infomntion will also be presented in the Task 7, Geotechnical Interpretive Report (GIR). 

Task 7: Prepare Geotechnical Reports 
Purpose and Objectives 

The purpose and objectives of this task are to prepare geotechnical reports summarizing the 
geotechnical conditions along the alignment of the tunnel and in the portal areas and to provide 
recommendations and baselines for design and construction. 
Based on the results of Task 6, the Consultant shall prepare reports summarizing the information 
obtained, interpreting geologic and geotechnical conditions, and providing recommendations for 
design. 
The Geotechnical Reports shall encompass three separate reports: 
• Draft and Final Geotechnical Data Report (GDR). The report will provide factual data and 

information obtained from the geotechnical investigation efforts. The report will include, 
geologic maps, information from borings, test pits and groundwater well completion logs, 
results of geophysical surveys, results from borability study, and results from in-situ and 
laboratory test results. 

• Draft and Final Geotechnical Interpretive Report (GIR). This report will provide 
interpretation of factual data derived from field investigations. The purpose of the report is to 
document interpretations used in design and in preparation of the GBR. This report is not 
intended for inclusion in the construction contract documents. 

• Draft and Final Geotechnical Baseline Report (GBR). This report will provide baselines for 
geotechnical conditions to be anticipated to be encountered during underground and sub
surface construction. The GBR will be included in the construction contract documents. The 
report will be prepared in general accordance with the guidelines presented in the latest 
version of the ASCE publication "Geotechnical Baseline Reports for Underground 
Constmction." 

Task-Specific Approach and Associated Work Elements 
Task 7 shall be carried out under the following subtasks: 
• Task 7.1 Draft and Final Geotechnical Data Report (GDR) 

• Task 7.2 Draft and Final Geotechnical Interpretive Report (GIR) 

• Task 7.3 Draft and Final Geotechnical Baseline Report (GBR) 

Details of the work to be completed and deliverables to be submitted as part of the effort 
associated with each of these subtasks are presented below. 

Task 7.1 Draft and Final Geotechnical Data Report (GDR) 
Purpose and Objectives 

The purpose of this task will be to summarize and document all factual site and subsurface data 
collected under Task 6. The GDR will organize the factual data in a manner that is logical, clear, 
concise, and which can be used by prospective contractors to develop their bids and plan their 
work on the project. 
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Assumptions 
• GDR will be incorporated into the Contract Documents for the project. 

• GDR will be limited to factual information. 

Task-Specific Approach and Associated Work Elements 
A GDR will be prepared to present the factual geologic and geotechnical data and information 
resulting principally from tbe activities of Task 6. The report will include an overview of the 
geologic setting, plus a summary of the site exploration program and the results of surface 
geologic mapping. The GDR will discuss geotechnical test procedures and standards, borehole 
logging standards, and the approach to selecting the number, location, and depth of borings. Data 
will include borehole logs, eore photos, fault trench logs, and field and laboratory test results 
including the borehole packer tests. Other geotechnical data, obtained from the fault trench, test 
pits, piezometer monitoring, and results of geophysical surveys will also be presented. 
In addition to the collection and generation of site-specific investigation data, existing data 
obtained during tbe background review of Task 3 will be summarized and included where 
appropriate to verify and augment the new data. In particular, existing data will be utilized from 
the various Preliminary Engineering and Conceptual Engineering Reports prepared by 
Woodward-Clyde, the Water System Improvement Program, and the Water Infrastructure 
Partnership. The more recent CER for the southern tunnel alignment may also provide an 
additional geotechnical database. 

Dependencies On I Among Other Tasks 
The GDR will present all results from the geotechnical investigation and site characterization 
activities that were performed in Task 6. Existing data obtained from the Task 3 review will also 
be included. The data in the GDR will form the basis for geotechnical related design criteria 
outlined in Task 4. 

Responsible Party 
The GDR will be the responsibility of the Lead Engineering Geologist and Lead Geotechnical 
Engineer, with inputs provided by other members of the project team. 

Output I Deliverables 
A draft GDR will be prepared following the initial site exploration phase and provided with the 
35% submittal. The GDR will be completed following the final site and laboratory investigations 
and a final GDR will be provided with the 65% submittal. Fifteen (15) hard copies and one (1) 
digital copy of the Draft GDR, and thirty (30) hard copies and one (1) copy in digital fom1at of 
the Final GDR will be submitted. 

Task 7.2 Draft and Final Geotechnical Interpretive Report (GIR) 
Purpose and Objectives 

The purpose of the geotechnical interpretive report will be to develop interpretations of ground 
conditions for internal use by the project team in designing the tunnel, portals, and shafts. In 
addition, the report will document ground characterizations, engineering properties and behavior 
of the rock mass, slope stability analyses, the Sinbad fault characterization, and the ground water 
inflow analyses. 

Assumptions 
• GIR will be an internal design team document that is not part of the contract documents. 
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Task-Specific Approach and Associated Work Elements 
The GIR will be prepared to provide interpretations of the factual data derived from field 
in,lestigations. 
Using the GDR iuformation, such as borehole logs, laboratory tests on material properties, soil 
and rock classification methods, and the geologic surface mapping, a geologic profile (vertical 
alignment section) will be developed showing formation contacts. Using this information, the 
tunnel will be divided into reaches with each reach having similar geologic characteristics. This 
task will aid in estimating the extent of each type of ground conditions, including possible 
squeezing, swelling and raveling conditions. 
Groundwater inflows to the tunnel will be estimated using a combination of existing construction 
data, engineering judgment, standard empirical methods, and applicable numerical models. The 
actual inflows will also depend on the contractor's means of water control, whether a tunnel 
shield is being used, whether gasketed segments are being used to line the tunnel, and if pre
excavation grouting is being undertaken. Groundwater inflow estimates, including modeling, will 
be performed under Task 6. 7 in order to assess the maximum inflows expected from the entire 
tunnel for the duration of tunneling as well as the potential maximum that could be encountered 
at the tunnel heading. 
The GIR will also include a section entitled "Hazardous Materials Assessment". This section will 
provide estimated locations, any soils and groundwater encountered containing hazardous 
constituents. Possible constituents of concern would include hydrocarbons and asbestos. The GIR 
will also provide information for developing methods and locating sites for handling, treatment, 
storage, and disposal of excavated materials. The report will be used for planning and design of 
materials management on the project, including preparation of contract specifications regarding 
testing of excavated materials during construction and handling and disposal of clean and 
contaminated soils and groundwater. 
The potential for explosive gas such as methane and toxic gas such as hydrogen sulphide will 
also be evaluated in the GIR. In addition to the existing Irvington Tunnel records and other 
existing construction records, information on the local site geology and regional geology will aid 
in determining the gas potential. This evaluation will form the basis for the GBR baseline on gas. 
In summary, the GJR will include: 
• A geologic map and profile along the tunnel based on the geologic evaluation (Task 6) and 

taking into account criteria for vertical and horizontal alignment (from Task 4) and in 
addition to results of survey and utility information (Task 5). 

• Interpretation of the location and activity of the Sinbad fault and if active, the expected fault 
displacement during a large earthquake. 

• Descriptions of the materials, characteristics, and initial support requirements for the ground 
expected to be encountered during construction of the tunnel, portals, shafts, and vaults. 

• A TBM boreability report to be appended to the GJR. 

• Groundwater evaluation and modeling for shafts and tunnels with the documentation of 
results of the modeling and the anticipated groundwater occurrence. 

• Assessment of possible soil, rock, and groundwater contaminants and methods for the 
treatment and disposal of any contaminated/hazardous materials. 
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• Discussion of parameters for analysis and mitigation measures for slope stability and 
liquefaction, as appropriate. 

• Further design parameter inputs to the development of seismic design criteria (Task 4). 

Dependencies On I Among Other Tasks 
The major input to the GIR will come from the GDR (Task 6). The GIR will provide direct input 
to the GBR (Task 7) and to the further development of the project design criteria (Task 4). 

Responsible Party 
The GIR will be the responsibility of the Lead Geotechnical Engineer and Lead Tunnel Engineer, 
with inputs provided by other key members of the design team. 

Output I Deliverables 
A draft GIR will be prepared following the initial site investigation phase and will be provided 
with the 35% submittal. The GIR will be completed following the end of the site investigations 
and a final GIR will be provided with the 65% submittal. Fifteen (15) hard copies and one (I) 
digital copy of the Draft GIR, and fifteen (15) hard copies and one (I) copy in digital format of 
the Final GIR will be submitted. 

Task 7.3 Draft and Final Geotechnical Baseline Report (GBR) 
Purpose and Objectives 

The purpose of the geotechnical baseline report (GBR) is to provide a contractual statement of 
the anticipated geotechnical conditions that prospective contractors can rely on in preparing their 
bids and planning the work. The GBR will include development of representative baseline 
quantities and statements to assure that all bidders have a common basis for their bids and a basis 
for quantifying any future changes during construction. Also, the baselines will be used in the 
evaluation of differing site conditions claims that may arise during construction. 

Assumptions 
• GBR will be incorporated into the Construction Contract Documents for the project. 

• SFPUC will provide key input on risk tolerance for establishing the appropriate baseline. 

Task-Specific Approach and Associated Work Elements 
The GBR will be based on an assessment of the variability in the expected geologic conditions, 
the selected construction means and methods, and the project team's approach to risk allocation. 
The report will rely on input and data produced by the Geotechnical Investigation and Site 
Characterization Task 6, as presented in the GDR. The GBR will also build on the results of the 
geologic data analyses presented in the GIR. Permeability test data from the GDR will be used to 
model and predict groundwater inflows as reported in the GIR, and the final determination of 
maximum inflows that will impact construction means and methods will be stated in the GBR. 
Boreability data for mechanical machine selection will be compiled from the GDR and from the 
results of a boreability report done for the GIR. The existing construction records from the 
original Irvington Tunnel will also constitute an important input to the GBR. 
The GBR will provide baselines for geotechnical conditions anticipated to be encountered during 
underground and sub-surface construction. Baselines that will be defined for the New Irvington 
Tunnel project include: 
• Designation of tunnel reaches giving the anticipated composition, extent, and location of 

expected geologic materials 
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• Expected locations and characteristics of geologic discontinuities such as joints and faults 

• Presence of toxic and hazardous gas 

• Anticipated type and extent of difficult ground behavior during construction including: 
raveling, running, flowing, and squeezing conditions 

• Strength of intact and rockmass material 

• Boreability parameters (based on GIR report) 

• Corrosion potential of soil and water 

• The anticipated amount and duration of groundwater inflows to be encountered during 
construction 

• Tunnel excavation and support requirements 

• Support requirements for the stabilization of the tunnel portal excavations 

Dependencies On I Among Other Tasks 
The primary input for the GBR will come from the GIR, which contains the results of analyses. 
The Task 3 review of as-builts for existing construction project and information on design and 
construction methods will provide important inpnt. 

Responsible Party 
The GBR will be the responsibility of the Lead Tunnel Engineer and Lead Geotechnical Engineer 
with inputs provided by other members of the team. 

Output I Deliverables 
The Draft GBR shall be provided as part of the 65 percent plans and specifications submittal. 
The submittal shall consist of fifteen (15) hard copies and one (1) digital copy. The final GBR 
submittal shall consist of thirty (30) hard copies and one (1) digital copy. 

Task 8: Design and Prepare the New Irvington Tunnel Construction 
Contract Documents 

Purpose and Objectives 
The purposes of this task are to carry out appropriate engineering analyses, develop detailed 
design drawings, technical specifications, and supporting documentation, and assemble contract 
bid documents for construction of the New Irvington Tunnel, portals and appurtenant facilities. 

Task-Specific Approach and Associated Work Elements 
The Consultant will provide engineering analysis and design services to prepare a complete and 
detailed design package for the new tunnel, portals, and associated facilities. During the design 
development phase, the Consultant will complete engineering evaluations/studies, which will be 
used as a basis for preparing the contract documents. The specific work to be completed under 
Task 8 shall include: 
• Development of design calculations and design reports; 

• Development of design drawings; 

• Development of technical specifications; 
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• Assistance to SFPUC staff for the preparation of Division 0 and 1 of the project 
specifications, including, but not limited to, providing project specific requirements and 
constraints, and limitations on noise, vibration, and vvork hours, 

• Development of construction cost estimate and CPM schedule; 

• QNQC, and constructability reviews; and 

• Value engineering and peer review of design (by others). The Consultant will make an 
overview presentation of the project to the Value Engineering Workshop. 

The work completed under Task 8 will be carried out in a series of five (5) subtasks as follows: 
• Task 8.1 Design Development 

• Task 8.2 Preliminary Design (35%) 

• Task 8.3 65% Design 

• Task 8.4 95% Design 

• Task 8.5 100% (Bid Ready) Design 

Task 8.1 Design Development 
Purpose and Objectives 

The purpose of this task is to carry out comprehensive engineering studies and analyses for use as 
a basis for development of the final design of the project. 

Task Specific Approach and Associated Work Elements 
The Task 8.1 Design Development evaluation/study effort will be divided into a series of studies 
as indicated below. The evaluations/studies will focus on specific aspects of the project and will 
be summarized in a series of technical memoranda (TM). The timing and completion of the TMs 
will be a function of available information and coordination with the other project tasks. The 
TMs will serve to document the analysis/study effort and will be carried forward to develop the 
final design. The TMs are as follows: 
• TM8-0l Tunnel analysis and design 

• TMS-02 

• TM8-03 

• TMS-04 

• TMS-05 

• TMS-06 

• TMS-07 

• TMS-08 

• TM8-09 

• TMS-10 

• TMS-11 

Tunnel borability study to determine method of construction 

Acceptance Criteria for Water Inflow and Excavation Tolerances 

Design modifications to existing Irvington tunnel portals 

Design of Escobar Shaft 

New tunnel portals analysis and design at A WP and Irvington Portal 

Grouting program and/or other groundwater infiltration control measures 

Construction power requirements 

Ventilation requirements 

Noise and vibration control 

Muck disposal and construction access 
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• TM8-12 

• TM8-13 

• TM8-14 

Construction staging layout 

Design of preliminary and final tunnel liner 

Design of overflow shaft 

• TM8-15 Design of tunnel connections (temporary and permanent) to Alameda 
Siphons and to BDPLs including manifold, piping, valve vaults, valves, 
actuators and associated electrical work 

• TM8-16 Design of settling basins, water treatment system, and appurtenant facilities 
to treat and discharge tunnel construction water 

TMS-01 Tunnel Analysis and Design 
Purpose and Objectives 

The purpose of this TM is to finalize the layout and configuration of the new tunnel facilities and 
define serviceability, tunnel support, and lining requirements. 

Assumptions 
• Geotechnical investigations and ground characterization are proceeding concurrently 

• The CER concept generally reflects the SFPUC's objectives 

Task-Specific Approach and Associated Work Elements 
Careful attention will be given to several inter-related design considerations in finalizing the 
layout and configuration of the new tunnel and in assessing its excavation and support 
requirements. These considerations include serviceability requirements, constructability, 
construction methods and equipment, geologic and geotechnical characteristics, topography, site 
access, environmental considerations, regulatory restrictions, and schedule requirements. The 
Consultant will address the following elements of the tunnel design: 
• Tunnel alignment geometry 

• Hydraulics and serviceability requirements 

• Rock mass characteristics 

• Rock material characteristics 

• Groundwater regime/characteristics/control requirements 

• Feasible excavation methods/equipment 

• Tunnel length and access 

• Primary ground support requirements 

• Final lining requirements 

Evaluations and analyses will be made of each of these design aspects. Geologic/geotechnical 
parameters from the site characterization efforts will provide important information needed to 
define support and lining requirements, construction methods and anticipated rates of 
construction. The Consultant will also include the information collected from the construction 
records of the existing tunnel and previously completed boring data .. 
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Close attention will be given to providing reliability of the new facilities following the design 
earthquake. In particular, attention will be given to the splays of either the Hayward or Calaveras 
faults that have been identified along the tunnel alignment, and in developing lining systems that 
will accommodate movements across these splays. In this regard, the final lining in the tunnel 
will be designed to minimize damage to the facilities/components as a result of a "design 
magnitude" seismic event, and to minimize time required to restore service in the tunnel 
following such an event. In areas along the alignment outside the influence of the fault crossings, 
the tunnel opening and tunnel lining will move with the ground during an earthquake and will be 
relatively safe from the types of damage commonly experienced by above ground structures 
during major earthquake events. The main mechanisms impacting the tunnel during an 
earthquake will be addressed. 

Tuunel Alignment Geometry 
The CER report presents a design concept placing the new tunnel within the right-of-way 
obtained for construction of the existing tunnel in the late 1920's. The exact location of the 
horizontal alignment of the new tunnel (within the existing right-of-way) will be verified. The 
Consultant will consider potential improvements in the layout and configuration of the new 
tunnel as it relates to Siphon No. 4 and Pipeline #5. The Consultant will identify and discuss 
changes in the layout and configuration of the manifolds connecting the siphons and pipelines in 
the respective portal areas, and pending any needs for changes of the vertical alignment to reduce 
construction costs and schedule. The Consultant will also look at ways to obtain adequate 
clearance between the new tunnel excavation and the existing tunnel to minimize the potential 
for damage to the existing tunnel during construction of the new tunnel. Similarly, adequate 
clearance must be provided between the new tunnel and the boundary of the existing right-of
way, to the extent practicable. 
For the New Irvington Tunnel, a tentative vertical alignment was presented in the CER. This 
alignment, and any needed adjustments, will be evaluated based on several important 
considerations including: 
• Hydraulics requirements for reliable operation 

• Access for construction, muck disposal, and groundwater control/handling requirements 

• Environmental considerations related to the proximity of local residences 

• Topographic and geotechnical conditions affecting the selection of vertical alignment, where 
critical 

• Location of tunnel portals and connections to existing and new pipelines and siphons 

• Space requirements for new and existing manifolds/connections in the portal areas 

• Requirements for tunnel maintenance unwatering and access by workers for future O&M 
work 

• Requirements for control valves/vaults and future access for these 

• Approaches to making connections to existing facilities to minimize disruptions. 

• Separation distance from the existing tunnel to avoid unacceptable impacts 

• Need for increased terrorist-threat security of new facilities 
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Careful consideration will be given to the ground conditions along the alignment of the new 
tunnel in establishing its horizontal and vertical alignment. Of particular concern is the highly 
fractured ground and potentially large inflows of water in the low cover area where the tunnel 
crosses under Interstate I-680. The rock cover is low at this location and soil and/or difficult 
mixed face tunneling conditions could be encountered. These conditions represent significant 
potential tunneling risks and risk of damage to I-680. Opportunities for lowering the vertical 
alignment in the vicinity of I-680 will be explored to minimize or eliminate these risks. In 
addition, alignment alternatives to minimize impacts construction impacts and improve long term 
access to at the Irvington Portal will also be explored. Depending on construction sequencing, 
the Consultant will look at the feasibility of independently excavating a portion of the tunnel 
from the west end. 
Appropriate tunnel construction methods will be identified considering cost, schedule, and 
environmental risk-related issues. The final alignments and configurations of the portal area 
manifolds and connections will be examined. 
The width of the existing right-of-way will have a significant influence on the final horizontal 
alignment. Within this right-of-way, the Consultant will look to separate the two tunnels as 
much as possible to avoid impacting the existing tunnel. 

Hydraulics and Serviceability Requirements 
In parallel with the effort to define the horizontal and vertical alignments, effort will be made to 
define the dimensions of the completed pipelines and siphons, and the layout and configuration 
of necessary connections and appurtenances. This work will be performed considering operation 
of either or both tunnels. The Consultant will review the previous analyses that have already 
been made of these operational scenarios. Additional work will be limited to review and 
verification of the previous results, as appropriate. Potential changes in the alignment and 
configuration of the Alameda Creek Siphons and connections to be made at both portals may 
result in needs for adjustment of some system design parameters. 

TM8-02 Tunnel Borability Study to Determine Construction Method 
Purpose and Objectives 

The purpose of this TM is to evaluate the applicable tunnel excavation methods and determine 
the feasible methods. The Consultant will determine TBM requirements for cutterhead design 
and penetration rates in the prevailing rock conditions; to evaluate requirements/feasibility for 
use of a TBM in squeezing/flowing ground conditions. Other methods which will be considered 
include drill-and-blast and roadheader methods. 

Assumptions 
• Specialized Rock Mechanics Testing at Colorado School of Mine is complete 

• Substantial completion of field investigations 

Task-Specific Approach and Associated Work Elements 
Representative samples of the rock materials encountered in the exploratory borings will be 
selected for laboratory testing to obtain parameters applied in borability evaluations. These tests 
include unconfined compressive strength, tensile strength, and a variety of abrasivity tests to 
evaluate wear of mechanical cutters/bits used in tunnel boring machines (TBM) and roadheader 
machines used for excavation oflower strength rock materials. In addition Petrography Tests 
(thin sections) will be performed to evaluate presence of minerals affecting abrasiveness of the 
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rock materials. Borability evaluations will also include consideration of the prevailing 
discontinuities (bedding, joints, and shearing) in the rock mass. 
A comprehensive borability evaluation of the rock materials (for both TBM and roadheader 
methods) along the proposed tunnel will be performed using the results from the laboratory tests. 
These evaluations will be made by Dr. Levent Ozdimir of Colorado School of Mines and 
presented in a report, following completion of the site exploration work. 
The existing tunnel was excavated using drill-and-blast methods. Considerations in the use of 
drill-and-blast methods include limitations needed to protect the existing tunnel from damage, 
the potential for community complaints/opposition, and safety issues will be addressed. 

TMS-03 Acceptance Criteria for Water Inflow and Excavation Tolerances 
Purpose and Objectives 

The purpose of this TM is to establish certain tunnel construction acceptance criteria, including a 
threshold on leakage through final liner and the tolerance for alignment and profile deviations. 
The anticipated groundwater inflows during construction and alternatives for controlling 
groundwater inflows to the tunnel will be addressed in TMS-07. The excavation alignment and 
profile tolerances will be defined considering serviceable right-of-way, constructability, and 
support requirements. 

Assumptions 
• Characterization of Groundwater Regime will be developed under Tasks 6 and 7 

• Hydrogeologic Modeling will be conducted under Task 6.7. 

Task-Specific Approach and Associated Work Elements 
Water Inflow 

The reported water inflows experienced during excavation of the existing tunnel will be 
thoroughly studied from the construction records to fully understand the nature and details of the 
reported inflows for design planning and construction purposes. Estimates of anticipated water 
inflow during excavation of the new tunnel will be developed based on results ofhydrogeologic 
modeling of the groundwater system using the results of borehole permeability tests, and 
groundwater inflow data from construction of the existing tunnel. 
Important criteria that will be considered for acceptable inflow rates during excavation of the 
new tunnel include: 
• Impacts of Tunneling on Groundwater Levels. Potential effects on the existing groundwater 

regime along the tunnel alignment will be evaluated using groundwater modeling based on 
available parameters. Acceptable effects on the groundwater regime will be limited within 
certain boundaries to be determined during the work. It is desirable to minimize effects on the 
groundwater regime, but construction costs and effects of mitigation on construction progress 
make it necessary to optimize these efforts. No firm criteria on acceptable limits of inflow 
considering draw-down of the water table can be provided prior to the exploratory work. 

• <;:_Q_ntrol of Groundwater Inflows During Construction. The use of a shielded TBM, along 
with gasketed, precast concrete, segmental lining for primary ground support will be 
important tools that will be considered for controlling groundwater inflows and minimizing 
impacts to the groundwater regime. Precast concrete segmental linings with gaskets have 
been used successfully on projects with groundwater heads of up to 900 feet. The weakest 
link under these conditions is the TBM and its ability to control of groundwater inflows 
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through the TBM cutterhead. This has been attempted using a variety of approaches, but most 
successfully using pre-excavation grouting methods (injection of grout into the rock) in 
advance of the TBM, however, with substantial downtime and consequent reduction in tunnel 
advance rates. The primary ground support method selected for the tunnel can also influence 
the need to control groundwater inflows during tunnel excavation. 

• Permitting Requirements. The maximum allowable inflow rate into the new tunnel during 
excavation (one or two headings) may be limited by permitting agencies in an effort to 
minimize impacts to the groundwater regime and sensitive habitats. Such limits may be set 
based on the results of the hydrogeologic analysis, incorporating possible mitigation during 
excavation. 

In addition to defining maximum anticipated inflow rate based on the above considerations, the 
Consultant will use the estimated flow rates for determining the required capacity of the water 
treatment facilities, and to identify potential options for the disposal of the treated groundwater. 
The Consultant will also look at the tunnel final lining system to control leakage. Our approach 
will be to evaluate acceptable leakage magnitudes considering O&M requirements, water 
treatment and disposal, and potential environmental impacts and use this evaluation for design of 
the final tunnel lining. 

Excavation Tolerances 
The Consultant will look at alignment tolerances. We will take into account and discuss: 
• Modern surveying equipment, and in particular currently available control systems for 

TBM's. 

• Provisions for acceptable rates of correction (inches per linear foot of tunnel) to return to 
theoretical alignment locations with considerations of both the primary support system and 
the final lining. 

• The maximum allowable horizontal deviation from the theoretical alignment will be 
considered in selecting the theoretical horizontal alignment. The closest right-of-way 
boundary should not be violated by deviations of the excavation, or installation of any 
stabilizing measures such as rock bolts or grouting efforts beyond the right-of-way boundary. 

TMS-04 Design Modifications to Existing Irvington Tunnel Portal 
Purpose and Objectives 

The purpose of this TM is to define requirements for modification to the existing Irvington 
Tunnel portals and connections to new conduits/portals. 

Assumptions 
• Configuration of New Irvington Tunnel and Portal have been estahlished 

• New tunnel/siphon interface has been defined 

Task-Specific Approach and Associated Work Elements 
Construction of new manifolds connecting the existing and proposed pipelines to the two tunnels 
is required. For example, to facilitate construction of the new connections, a modification of the 
existing Irvington Tunnel Portal will be required. As presently envisioned after the new tunnel is 
in service, the existing portal bulkhead will have to be moved about 65 feet to the east of its 
current location to accommodate the proposed new manifold connecting both tunnels with all 
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five BDPLs. This work will inclnde demolition of the existing tunnel portal structures, and open 
cut construction to accommodate construction of a new tunnel portal structure and bulkhead for 
future access to the tunnel. The constrnction work for these modifications c<n1 only be perfom1ed 
once the New Irvington Tunnel is completed and in operation. 
A portion of the new manifold at the New Irvington Tunnel Portal will have to be completed 
with the new tunnel to allow for construction of temporary connections to the BDPL' s so the new 
tunnel can supply water to the BDPL's while the existing tunnel portal modifications are 
constructed. The remaining portions of the new manifold would be constructed as part of the 
modifications to the existing tunnel portal. Construction in the congested Irvington Tunnel Portal 
Area will involve requirements for installation of temporary bridging to protect the BDPL's from 
damage due to construction. The Consultant will consider a number of factors in determining the 
optimal layout of the various conduit connections in the two portal areas. These include: 
• Need for close coordination between our Team and the Siphon No. 4 and BDPL No. 5 

Design Teams to establish the optimal alignment of this facility, and appropriate sequencing 
of the work. 

• Determining if there is a second, western fault trace of the Calaveras Fault (Sinbad Fault) 
adjacent to the A WP portal 

• Evaluating the presence of any particular slope stability issues in the A WP area 

• Assessing the condition and structural adequacy of individual existing components 
potentially integrated into the new systems 

• Establishing the needs of the SFPUC operations considerations for facility operations 
including, maintenance and repairs approaches, redundancy requirements, operational 
approach for operation of both the new and existing tunnels, access to the inside of the 
conduits, isolation of the various conduits, and plans for major repairs/upgrade of the existing 
tunnel 

• Assessment of risk to existing facilities given their present location with respect to the 
proposed construction 

• Access and space available for construction of the new tunnel and the connections to all four 
siphons (A WP) and five BDPL pipelines (Irvington Portal) 

• Environmental and regulatory constraints for construction of the facilities 

TMS-05 Design of Escobar Shaft 
Purpose and Objectives 

The purpose of this TM is to define location and configuration of the New Escobar Shaft and 
define serviceability requirements for the new shaft. 

Assumptions 
• Completion of configuration of new Irvington Tunnel 

Task-Specific Approach and Associated \Vork Elements 
The existing Irvington Tunnel includes a small diameter, shallow shaft with a pump to supply 
water to several residences near the east end of the tunnel. The need for this water supply facility 
was estahlished following completion of the existing tunnel, and will remain during operation of 
the new tunnel. The need for a new, similar facility at the new tunnel to maintain this localized 
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water supply service will be most urgent during any shutdown of the existing tunnel, e.g., for a 
major repair and upgrade following completion of the new tunnel facilities, and depending on a 
future decision of operating mode for the two tunnels during nonnal operations. 
The Consultant will evaluate the new Escobar Shaft connection and establish an appropriate 
location along the new tunnel, preferably close to the existing shaft. The TM will address 
excavation methods, linings, size of the shaft, submersible pump size, power supply 
requirements, discharge conduit sizes, and space required for maintenance and operation of the 
facilities. 

TM8-06 New Tunnel Portals Analysis and Design at A \VP and Irvington Portals 
Purpose and Objectives 

The purpose of this TM is to develop configurations and details of the new portals and 
connections. 

Assumptions 
• Access routes to sites have been defined 

• Geotechnical Investigations of the sites have been completed 

• Connections to existing facilities have been defined. 

Task-Specific Approach and Associated Work Elements 
The design of each of the new tunnel portals will depend on a number of site-specific factors. 
The Consultant will analysis the portals and connections considering the following: 
• Geologic/geotechnical conditions in each portal area, including topographic conditions, slope 

conditions, rock mass characteristics, and the presence of any active fault traces. 

• Determination of the horizontal and vertical alignment of the tunnel. 

• The specific space requirements for the permanent connections and conduits in each portal 
area. 

• Construction staging area and construction assess requirements (for trucks and heavy 
equipment). Larger space requirements apply if a specific portal area is designated as a 
working portal for construction of the tunnel. 

• Space required during construction of the tunnel for temporary ventilation, power supply, 
water disposal, worker access, and installation of the tunnel lining is an important factor for 
entry and exit portals for construction. 

• Depending on a number of factors, including steepness and depth of the cut slope, type and 
extent of overburden soils, strength of rock materials, and characteristics and trends of rock 
mass discontinuities, the portal cuts require thorough analysis of slope stability and design of 
required support methods. Soil and rock parameters obtained from the site exploration efforts 
will be utilized in these analyses. 

• Slope stability analyses will include consideration of seismic loading, particularly for the 
design of pem1anent slope support systems. 

• The final aesthetics of a tunnel portal, and any needs for permanent slope support also need to 
be considered in design of the temporary configuration and pemrnnent stabilization of the 
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portal area. The site restoration work following completion of underground construction may 
involve placement of fills and stabilization of these. 

• Provisions for adequate future access to operate and maintain the permanent portal area 
structures are necessary. 

• The environmental setting of a portal area, including topographic relief and proximity to 
residences, affects the layout of a portal area, any restrictions on work, and the needs for 
environmental mitigation efforts. 

TMS-07 Grouting Program and/or Other Gronndwater Infiltration Control Measures 
Purpose and Objectives 

The purpose of this TM is to define design components/procedures to control groundwater 
infiltration during tunnel construction to facilitate excavation and support operations and to 
manage effects on the groundwater regime. 

Assumptions 
• Geotechnical investigations have been completed 

• Review of existing information from construction of existing Irvington Tunnel has been 
completed 

• Feasibility of tunneling methods has been established 

Task-Specific Approach and Associated Work Elements 
Groundwater inflows will have to be controlled to allow efficient tunnel excavation activities and 
to minimize the impacts of tunneling. Appropriate control methods depend on the tunnel 
excavation and lining methods that will be used. If it is determined that it is feasible to excavate 
the proposed tunnel by a TBM, it will likely be made using gasketed, precast concrete segmental 
lining for primary rock support. A watertight lining like this is a significant component of the 
groundwater control measures utilized during excavation of the tunnel. Once this watertight 
lining system is installed, very little ongoing drawdown of the groundwater table would be 
anticipated to occur behind the tunnel face area. 
For this approach, the weak link in groundwater control is at the tunnel face. Water inflow 
through the face during excavation may be controlled, at least for lower heads of water, perhaps 
up to 300 feet, by utilizing a TBM provided with a pressurized face, i.e., provisions for earth 
pressure balance or slurry pressure modes of operation. An alternative would be to continuously 
probe ahead of the advancing tunnel by probe holes, and to control significant groundwater rates 
by pre-excavation grouting ahead of the advancing face. 
Based on records from construction of the existing tunnel, and from records from litigation 
following construction, localized effects on the groundwater regime were noticeable and in some 
cases significant enough to require mitigation .. Mitigation efforts also included some localized 
grouting from the tunnel following completion of tunnel construction. 
The Consultant will evaluate and develop an optimal system of groundwater control to utilize on 
this project. The system will be developed during the course of design, and depending on the 
findings of the geotechnical characterization program, and the need for control of groundwater 
inflow in addition to what will be provided by the initial lining. The latter will result from 
modeling analyses of the groundwater regime, and from study of reported occurrences of water 
inflow indicated in the records from construction of the existing tunnel. 
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The groundwater level is generally higher than the static hydraulic grade line of operation of the 
tunnel. There is consequently a long-term potential for infiltration of water into the new tunnel if 
the final lining for the tunnel is not watertight. Independent of the selection a final lining system, 
the final lining will be designed to add to the control of groundwater infiltration and mitigate 
effects on the groundwater regime in the long-term. 

TMS-08 Construction Power Requirements 
Purpose and Objectives 

The purpose of this TM is to define electric power and backup power demand during 
construction regular maintenance and to define availability of adequate power supply from 
nearby transmission lines. 

Assumptions 
• Feasible tunneling methods have been established. 

• The adjacent power transmission line capacities have been determined. 

Task-Specific Approach and Associated Work Elements 
Construction of tunnels, and particularly when mechanical rock excavation methods (such as a 
TBM) are employed, are relatively demanding in terms of electric power. Adequate ventilation of 
a longer tunnel by electric fans, pumps to remove groundwater, and the potential use of 
conveyors to transport the tunnel spoils to the portals are other major sources of electric power 
consumption. 
Both the A WP and the Irvington portals will require electric power supply for the construction 
operations. The A WP portal will likely be the main construction staging area requiring the most 
substantial supply of electric power. The Consultant will identify available power supply and 
anticipated power demand will be evaluated. These evaluations will also be carried out 
considering the long-term needs for power during operations following construction. 

TMS-09 Ventilation Requirements 
Purpose and Objectives 

The purpose of this TM is to define ventilation requirements for all phases of construction and 
regular maintenance of the tunnel and to include appropriate provisions in the contract document 

Assumptions 
• Ventilation requirements will depend on presence of gas in the ground and the Cal/OSHA 

classification 

• Ventilation requirements will depend on size and type ofTBM 

• Ventilation requirements will depend on methods for underground haulage and transportation 

Task-Specific Approach and Associated Work Elements 
Adequate requirements for ventilation of the tunnel headings will be required from the 
Contractor at all times, locations, and phases of construction. The governing regulations for safe 
construction of tunnels in California are the California Code of Regulations, and the Federal 
OSHA Regulations and standards for Underground Construction. Cal/OSHA will classify the 
tunnel in terms of the potential for occurrence of gasses, which will substantially affect required 
rates of ventilation, types of electrical and tunnel construction equipment used, and general safety 
procedures of construction. Considering that methane and hydrogen sulfide gas have been 
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encountered in the existing tunnel, a classification of at least "Potentially Gassy" and possibly 
even "Gassy" must be anticipated. 
The Consultant will evaluate the ventilation requirements for the tunnel and consider a number of 
factors including: 
• Size and number of diesel-powered equipment pieces used underground 

• Length of the tunnel heading 

• Number of workers in the tunnel 

• Type of construction activities in progress 

• Potential for presence of noxious and/or explosive gases (Cal/OSHA classification) 

• Ventilation system configuration (i.e., reversible-type system) 

The most noticeable ventilation fan required during construction of a tunnel is located adjacent to 
the construction portal or shaft. These fans can be noisy and a variety of mitigation measures will 
be evaluated to reduce the noise, depending on the proximity to buildings and residences and 
applicable local regulations. 

TMS-10 Noise and Vibration Control 
Purpose and Objectives 

The purpose of this TM is to define anticipated levels of noise and vibrations due to blasting, use 
ofTBMs, ventilator fans, materials handling, and use of heavy equipment in the portal areas 
during construction. Applicable limitation regulations and required mitigation measures will be 
defined and included in the specifications. 

Assumptions 
• Feasible tunneling methods have been established 

• Construction portal site or sites are identified 

• Access road locations have been defined. 

Task-Specific Approach and Associated Work Elements 
Noise and vibrations resulting from the construction activities will have to be controlled within 
limits established by local regulations and in accordance with the project permits and EIR. 
Limitations on noise and vibrations are also likely going to be tied to specific hours of the day. 
There may consequently be restrictions on hours of permissible truck traffic, traffic consisting of 
smaller vehicles, and limitations on hours allowing for blasting. In regard to vibrations, limits 
will likely be applicable for certain locations along the tunnel, including the portal areas, while 
other locations will not have these restrictions due to their distance relationships to points of 
activities in the tunnel. Consequently, limits on both noise and vibrations are usually related to 
specific boundaries, such as property limits or some distance from a particular structure, and in 
some cases, to reference points related to specific dwellings. 
Mostly well-developed theory is available for control of vibrations and noise. For example, for 
blasting design well developed theory based on weight of explosives set off at any particular 
instance, and at any particular distance from a structure can be predicted to result in specific 
vibration characteristics. Other theories apply to design of muffling and noise isolation systems 
applicable for management of noise potentially emitted from a portal area. The resulting 
mitigation system may involve construction of noise barriers of certain types and heights, and 
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sound insulation (or mufflers) for a ventilation fan. The Consultant will investigate work hours 
limitations and specific control strategies, as discussed above, to determine a recommended 
preliminary design approach for satisfying E!R mitigation measures and local ordinances with 
respect to noise and vibration control. 

TM8-11 Muck Disposal and Construction Access 
Purpose and Objectives 

The purpose of this TM is to identify and evaluate alternative muck disposal sites, recommend a 
preferred site for disposal of excess soil and rock materials, and to define and develop 
preliminary designs for construction access routes and the disposal area. 

Assumptions 
• SFPUC owns adjacent sites suitable for muck disposal and disposal of excavated materials. 

• Access roads should not expose existing facilities to damage. 

• The existing bridge across Alameda Creek is load rated for HS-20-44 loads. As part of this 
task, the potential need for temporary strengthening of the bridge to handle heavy 
construction loads will be considered. The design of any required temporary strengthening 
will be the Contractor's responsibility. 

Task-Specific Approach and Associated Work Elements 
Approaches to muck disposal vary from project to project requiring thorough evaluations to 
identify optimal methods of disposal. Potentially feasible disposal sites, and resources for 
disposal of surplus soil and rock materials, resulting from excavation activities should be located 
within shortest possible distance from the excavation site or tunnel portal or shaft. The 
Consultant will evaluate the sites identified in the CER. The initial efforts at identifying muck 
disposal alternatives may be directed toward beneficial and/or commercial use of the materials. 
Examples of such approaches would be to identify any abandoned or active quarries where the 
spoils could be used as fill or regrading materials, or as commercial resources for production of 
aggregate road base. Other approaches may be to attempt to find temporary disposal sites where 
the spoils may be stored for use for some identified future project. Special permits may be 
required to dispose tunnel muck and excess materials from excavations for structures and 
pipelines. 
Additional sites for possible disposal of surplus soil and rock materials were identified in the 
CER for the proposed alignment. The feasibility of using these will also be evaluated. Additional 
search for suitable disposal approaches will be investigated. We will also look in to the 
feasibility of transferring the responsibility for disposal of the spoils to the contractor. 
The design of pennanent access roads will be made by SFPUC. Depending on timing relative to 
design of the tunnel, close coordination with these efforts and the design efforts for Siphon No 4 
and the BDPL No. 5 projects are required to ensure compatibility. Access to the portal sites, and 
other points where construction will occur, will be evaluated to assure that necessary roads, and 
associated rights-of-way, are indeed present for construction. Access also includes assessing and 
defining any limitations present, e.g., limitations on bridges, and developing general 
recommendations for upgrades required for the access roads and bridge, including improvements 
required to ensure appropriate traffic control mitigation. 
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TMS-12 Construction Staging Layout 
Purpose and Objectives 

The purpose of this TM is to define space requirements and locations of sites for Contractor's 
Laydown and Staging needs. The most significant area needs to be located close to the A WP, and 
a smaller space needs to be made available at the Irvington portal. 

Assumptions 
• Sufficient and feasible areas are available adjacent to the Alameda West Portal and Irvington 

Portal. 

Task-Specific Approach and Associated Work Elements 
It is critical to determine sufficient construction staging areas adjacent to the tunnel portals to 
support tunnel construction. These areas must be clearly identified in the Contract Documents. If 
restrictions apply, these need to be identified as well. If additional off-site staging areas are made 
available by the O\Vner these need to also be identified. 
The desired minimum size of a staging area adjacent to a portal is in the order of two to three 
acres with availability of additional space within a mile or two from the site. Slightly smaller 
areas are still feasible. These areas need to be reasonably level and connected to acceptable 
access roads. Desirable characteristics also include adequate separation (distance) from 
residences and businesses, and locations level with or above urban developments to minimized 
needs for noise control and work restrictions. The areas need to include space for development of 
a groundwater treatment facility, and allow for construction of a conduit to a suitable drainage 
course for disposal of the treated water. 
TMS-13 Design of Preliminary and Final Tunnel Liner 

Purpose and Objectives 
The purpose of this TM is to define optional primary support system compatible with the chosen 
excavation methods and equipment, and to design a final liner, which provides the required 
reliability following the design earthquake. 

Assumptions 
• Completion of the geoteclmical characterization 

• Completion of the hydrogeologic modeling 

• Feasible tunneling methods have been identified 

Task-Specific Approach and Associated Work Elements 
If it is verified that excavation of the new tunnel using a TBM is feasible, the excavation would 
likely require use of a gasketed precast concrete segmental lining as primary support and primary 
lining of the tunnel. Because of the operating HGL being generally below the groundwater level 
(GWT), exfiltration from the tunnel is not expected to be an issue except in the portal areas and 
perhaps also at the I-680 crossing. Where the GWT is above the HGL, potential infiltration (or 
leakage) into the tunnel during design life operation of the facility will be a necessary design 
consideration for reasons of potential effects on the groundwater regime, and for reasons of water 
quality if groundwater is mixed into the stream of transported water. 

Casketed Precast Concrete Segmental Liner 
The segmental liner, installed from within the tail shield of the TBM, will be designed 
considering numerous functions and combinations ofloading conditions including: 
• Axial loading from thrust forces applied to advance the TBM 
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• Groundwater loads from a restored GWT behind the excavation face 

• Ground loads from the varying ground conditions 

• Ground loads from ground squeezing/swelling ground 

• Moments in the individual segments due to deformation of the segment ring due to ground 
loads 

• Stress concentrations in the lining segments due to high interface loads on the gaskets and 
segment contact surfaces 

• Seismic loading on the segment rings, with and without the final lining system 

Tunnel Final Lining 
A nominally reinforced concrete lining including both hoop and longitudinal reinforcing steel 
would include relatively limited amounts ofreinforcing steel except in selective areas where 
more substantial reinforcing would be installed due to specific ground conditions. At the other 
extreme, too much reinforcing steel could be detrimental to the quality of the completed cast-in
place concrete lining in that it makes quality concrete placement difficult. A nominal 
reinforcement of the concrete lining results in distribution of shrinkage cracks during hydration 
of the concrete, and provide ductility due to earthquake loads reducing widths of cracks from 
developing in the lining. Smaller widths of cracks in the concrete results in reduced permeability 
of the lining (less inflow of groundwater in this case), and improves the efficiency of 
consolidation grouting, ifrequired following an earthquake. The improvement of ductility would 
also mean distribution of cracks, as opposed to formation of fewer, wider cracks due to shaking 
or raking during an earthquake. In the extreme, this would mean improved resistance to localized 
fallout oflarger blocks of concrete lining, and improved reliability of the system following an 
earthquake. 
Areas requiring more substantial reinforcing include areas with squeezing ground, areas of weak, 
fractured rock, and areas of flowing ground, and at the ends of steel linings. All of these 
characteristics were reported to have occurred locally during excavation of the existing tunnel. 
As a minimum, the new tunnel requires watertight final lining in the areas near the portals where 
the GWT is above the HGL. Depending on rock mass permeability, and characteristics governing 
stability of the rock slopes in the portal areas, the minimum length of steel lining in these areas 
may need to be extended some additional distance along the tunnel. This watertight lining will 
likely be constructed from steel plate or spiral welded steel pipe. The design of the steel lining 
will include numerous important considerations: 
• The analysis of the steel lining will include evaluation of lining plate thickness based on 

internal and external pressures, handling and constmction loads, and seismic loading. 

• Depending on the configuration of the tunnel portal and connections to the near surface 
conduits, the steel linings are required to be provided with anchor rings to ensure axial 
stability of the lining in the portal area. 

• The points of termination of the steel lining in the portal areas will require one or several 
seepage rings and grout seals to prevent leakage into the rock mass outside the steel lining. 

Another option is to design a one-pass precast concrete segmental lining for both primary support 
and as the final lining. Higher quality gaskets will have to be specified that will not deteriorate 
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with time and special hoop reinforcement used to transfer of forces and moments across the 
joints during an earthquake. 
The general location of the GWT above the operating range of the transmission system HGL 
along the Irvington Tunnel results in a gradient towards the tunnel, and a potential for leakage of 
groundwater into the tunnel through the final ling, depending on the type of the final lining. 
There appears to be no compelling reason to provide the tunnel with an expensive, watertight 
lining to completely prevent infiltration of water, but rather to control such inflow for reasons of 
minimizing long-term effects on the groundwater regime. 
The design of the appurtenances associated with the final lining system in the portal areas 
requires thorough consideration of numerous aspects of facility operations and maintenance, as 
well as hydraulic efficiency and security of the facilities. 
The most significant requirements for the final lining design for the proposed Irvington Tunnel 
include the following considerations: 
• Ability to control groundwater infiltration to acceptable levels for the design life of the 

facility. 

• Support the head from the GWT. 

• Support ground loads, including pressures from squeezing and swelling rock. 

• Adequately support ground and water loads under applicable design seismic events. 

• Exhibit an appropriate amount of ductility controlling potential damage to the lining due to 
the design seismic event. 

• A final lining that is repairable with relative ease, e.g., a cast-in-place concrete lining can be 
repaired using shotcrete, or portions of a concrete lining may be partially removed and 
quickly replaced with new cast in place concrete. 

• Well defined provisions for reentry and access into the tunnel will be required to facilitate 
future inspections and access to inside of the tunnel for maintenance and repair work. 

TMS-14 Design of Overflow Shaft 
Purpose and Objectives 

The purpose of this TM is to define, configure, and design the New Overflow Shaft located in the 
AWP area. 

Assumptious 
• The New Overflow Shaft will have characteristic essentially identical to the Existing 

Overflow Shaft on Irvington Tunnel No. 1. 

• All system hydraulic analysis has been completed. 

• Geotechnical investigations have been completed. 

• Existing Overflow Discharge Conduit will be extended and used. 

Task-Specific Approach and Associated ·work Elements 
It is essential that the modified tunnel transmission system incorporating the new tunnel provides 
operating characteristics nearly equal to those of the existing system. The modified system needs 
to have the capability of operating interchangeably, or in parallel, with the existing facilities to 
provide full redundancy and improved reliability. 
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The most fundamental aspect of design of the new overflow shaft is the elevation at which 
overflow occur. This elevation determines the maximum HGL for the new tunnel, and the 
downstream pipelines, when the new tunnel is operating separately. The required overflow 
elevation is necessarily identical to the current overflow elevation for operation of both conduits 
in parallel. 
The exact location of the overflow shaft depends on a number of factors, including the horizontal 
alignment of the tunnel, the topography at the location, and the possibilities for routing of the 
overflow discharge channel/pipeline. The size and configuration of any surge tank may also 
effect the exact location. The size of the overflow shaft conduit will be evaluated based on 
transient flow analysis considering the characteristics of the modified transmission system. 

TM8-15 Design of Connections to the Alameda Siphons and the BDPLs 
Purpose and Objectives 

The purpose of this TM is to define and design all temporary and permanent connections, 
conduits, valves, vaults, and controls required ensuring reliable operation of either or both of the 
tunnels. 

Assumptions 
• Connections to existing facility may not be made until the New Irvington Tunnel and 

Alameda Siphon No. 4 have been completed. 

• Shutdown of the existing transmission system to finalize connections would need long and 
thorough planning and would be required to be shortest possible in duration. 

• Hetch Hetchy water is considered to be treated water and connections would require 
disinfection of all new conduits. 

• If available and applicable, SFPUC standard vault designs will be utilized. 

• 8 new valve vaults will be required for valves IT-1, IT-2, Tl T2, IT2-1, E-9 and E-10, A-9, B-
9, C-9, D-9 

• Sketches SK-1 and SK-2, of the RFP identify the limits of the consultant's responsibility for 
design of connections 

Task-Specific Approach and Associated Work Elements 
The connections to the existing facilities, and to the new BDPL No 5 and Siphon No4 in 
respective portal area, will involve construction of several vaults constructed from cast-in-place 
concrete to house flow control and isolation valves and other mechanical devices. Additionally 
there will be vaults housing the removable bulkheads providing for future access to the tunnels. 
These vaults will be provided with electrical power for operation of the valves, and ventilation 
and light provisions, and likely SCADA systems for remote operation of valves. Additional 
provisions may include considerations of drainage of the vaults, e.g., a sump and pump. 
Furthermore, depending on the timing of construction of the separate Siphon No 4 and BDPL No 
5 projects, the new tunnel portal areas may be quite congested requiring special consideration in 
design. The design will likely also include provisions for adequate access to the structures and 
conduits for future work, including surface-level access for large equipment such as a crane 
adjacent to the vaults. 
These vaults require provisions for safe access for workers for maintenance and inspection. The 
access provisions also need to include consideration of either horizontal or vertical access such 
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that a mobile crane may be used for removal and installation of the heavy valves, and for 
insertion of heavy equipment for possible future use in inspection or maintenance in the tunnels. 
The design of these vaults need to be made considering important aspects of safe entry such that 
workers may enter the vaults to work without the need for operation under "Confined Space" 
regulations. 
The Consultant will evaluate and design the portal area connections to the existing facilities and 
will include the following considerations: 
• Locations and termination points of the horizontal alignments of the proposed new BDPL No 

5, the new Alameda Siphon No 4 and the new Irvington Tunnel will affect the geometry of 
the near surface connections. Close coordination with the concurrent, separate teams 
designing BDPL No 5 and Alameda Siphon No 4 will be required during design of the new 
Irvington Tunnel to optimize all system component alignments, interfaces, needs for system 
components, and system controls. 

• Sequence of design and construction of the different system components may affect the 
requirements of the modified system 

• The vertical alignment of the new Irvington Tunnel will affect access requirements for 
construction, and construction methods for both the tunnel and connections 

• The results of the geotechnical characterization efforts, including slope stability evaluations, 
presence of any active fault adjacent to either portal, topographic conditions, and 
characteristics of the geologic materials 

• Operational and serviceability requirements for both new and existing facilities 

• Requirements for future access into the conduits 

• Adequacy of existing facilities, and feasibility of incorporating individual components 

• Needs for, and locations of, temporary conduit systems during construction of the new 
facilities 

• Risks for differential settlements between new and existing facilities/structures 

• Short-term operating requirements during connection of the new facilities 

• Seismic design considerations 

• Facility Security Considerations 

The manifolds connecting all conduits in each tunnel portal area, and associated needs for thrust 
blocks and vaults to house flow control and isolation valves, flow meters, bulkheads for future 
access into the conduits, required electrical supply system components, vehicle access and 
parking requirements, and other important components will require substantial, permanent rights
of-way in each portal area. Additionally, right-of-way will be required for adequate access roads 
to these areas. The portal areas will also require adequate fences and gates, and be restored and 
graded to assure appropriate and stable slopes, and be esthetically pleasing for the public. 
35% Design of Tunnel Connections to Alameda Siphons and BDPLs will include the following: 
• Definition ofthc facility sufficiently to identify all major elements required, and the 

verification of feasibility of the design; and a list of permit requirements; 
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• Definition of agreed construction sequence and outages based upon the Conceptual 
Engineering Report 

• Definition of construction contract packaging, if required; 

• Preliminary horizontal (plans) and vertical alignments (sections) of the elements being 
designed; 

• Coordination with SFPUC Design Team to establish location of near-surface and surface 
facilities associated with the elements being designed; 

• Summary of design approach, and identification of design issues; outline of specifications; 
and; long lead item list, major equipment list, reference other studies or reports as 
appropriate, draft list of potential bidders; drawing list; and 

• Update of project interfaces with other construction packages 

• Drawings, in conformance with SFPUC standards 

65% Design of Tunnel Connections to Alameda Siphons and BDPLs will include the following: 
• Documents shall incorporate those agreed upon comments from SFPUC and project team 

from 35% submittal; 

• Integration of drawings and specifications with those produced by SFPUC Design Team, 
including appropriate drawing numbers, match lines, and cross referencing on all drawings; 

• A preliminary list of pre-purchased materials and equipment; 

• Updated technical specifications; contract plans/drawings; and bid item descriptions 
including method of payment to integrate with SFPUC standard descriptions. 

• 65% drawing package. 

95% Design of Tunnel Connections to Alameda Siphons and BDPLs will include the following: 
• Documents shall incorporate agreed upon comments from SFPUC and project team from 

65% submittal; 

• Incorporation of design interfaces and coordination issues relevant to designs performed by 
the SFPUC; 

• Completion of construction documents and packages for integration with contract 
plans/drawings and specifications produced by the SFPUC Design Team. The package shall 
be ready for stamping and signatures by the Engineer of Record and for review by SF PUC 
Contract Preparation staff. 

100% Design of Tunnel Connections to Alameda Siphons and BDPLs will include the following: 
• Finalized, signed and wet stamped plans and specifications inclusive of all comments, agreed 

to be incorporated, generated by SFPUC Contract Preparation staff, reflecting SFPUC and 
Project Team comments on 95% design documents, and final QNQC audit; 

• All final signed and wet stamped analysis results, design calculations, and design report. 
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TMS-16 Design of Construction Water Handling and Treatment Systems 
Purpose and Objectives 

The purpose of this TM is to define requirements, capacity, and type of water treatment plants 
required in both Irvington and A WP portals to treat water encountered in the tunnel. Additional 
installations are required for erosion control and sediment removal associated with surface runoff 
from surface construction. 

Assumptions 
• Completion of surface grading and permanent drainage design. 

• Suitable receptor stream for discharge of treated water is required. 

Task-Specific Approach and Associated Work Elements 
The A WP portal area is designated the main construction portal for access and support of 
construction of the new Irvington Tunnel. The area is located on the western edge of Sunol 
Valley and will involve surface construction on the valley slope as well as construction on 
gentler sloping and relatively flat terrain. A treatment plant for tunnel construction water is 
anticipated to be required in this portal area. This treatment plant will be sized to handle 
groundwater inflows in consideration of the type of primary tunnel employed (i.e., watertight or 
not) and the groundwater inflow mitigation measures required (such as pre-excavation grouting). 
Such a treatment plant will likely include construction of a water treatment plant structure 
housing pH adjustment and flocculation facilities, and use of multi-stage sedimentation ponds. It 
is anticipated that relatively large concentrations of silt and clay size particle will be suspended in 
the tunnel construction water during excavation due to the shale rock present These particles are 
removed by the flocculation treatment. Extensive use of cement and concrete materials will be 
used during grouting, primary lining installation, and during construction of a cast-in-place 
concrete lining. Construction water handled and treated during these phases of construction will 
require treatment to adjust the pH value of the discharged water as well. Specified treatment 
levels will be in accordance with NPDES permit requirements. It is anticipated that treated water 
can be discharged into Alameda Creek adjacent to the portal area. An alternative approach to a 
discharge stream is to utilize an adjacent, abandoned, water filled quarry as a receptor for the 
treated water, if feasible. 
The Irvington portal area involves, as a minimum, construction of extensive near-surface 
facilities including tunnel portal development, and excavation of deep and wide trenches for the 
manifolds and associated valve vaults. Additional earthwork is associated with providing 
adequate access roads, and construction laydown and worker parking areas. This area is located 
in sloping terrain and is currently not considered a major construction portal requiring support of 
extensive underground construction. The anticipated major emphasis for water treatment in this 
area is surface runoff during the rainy season. 
Both portal areas will require application of best practices management of erosion control, 
surface drainage provisions, and treatment and discharge of surface waters during construction. 
Both portal areas will consequently require installation of erosion control measures, collection 
trenches and pipelines for surface water runoff, and construction of sedimentation ponds and/or 
use of portable water treatment plants (e.g., Baker Tanks) for treatment of water prior to 
discharge into an acceptable receptor stream. A common objective of the treatment of water prior 
to discharge is to provide treatment to the quality level of the water in the receptor stream. 

Dependencies On I Among Other Tasks 
• Task 3 - Review of Existing Information 
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• Task 4 ~Design Criteria 

• Task 6 - Geoteehnical Investigation 

• Task 7 Geotechnical Reports 

Responsible Party 
Responsible task leader is Lead Tunnel Design Engineer with assistance from appropriate staff 
members, under the overall direction of the Consultant Project Manager. 

Output I Deliverables 
The deliverables under Task 8.1 will include a series ofTMs as described above. Each TM must 
be approved by SFPUC before detailed design can start on the applicable element of the project. 
The results of this work will be included in the 35% Design Report, GBR, Specifications, and 
Drawings. 

Task 8.2 Preliminary Design (35% Level) 
Purpose and Objectives 

The purpose of this task is to define and finalize all components of the New Irvington Tunnel 
facilities, including horizontal and vertical alignment connections, shafts and controls, and to 
evaluate constructability of the facilities. Complete outlines of technical specifications and 
development of drawing lists will be prepared. 

Assumptions 
• Acceptance and verification of the design concepts 

• System hydraulic analyses complete and available from the SFPUC 

• Programmatic design criteria complete and available from SFPUC 

• Close coordination with Siphon No. 4 and BDPL No. 5 design teams 

Task-Specific Approach and Associated Work Elements 
The design will be completed in steps with the first design effort completed to the 35% level. The 
design effort will incorporate the results of the TM's from Task 8.1, and will include preparation 
of the following: 
• Design calculations and design reports 

• Design drawings 

• Technical Specifications 

• Assistance to SFPUC in preparation of Division 0 and I Specifications 

• Construction cost estimates and CPM schedules 

• Constructability Reviews 

• Value engineering and peer review of design. 

Design Calculations and Design Reports 
Design analysis will be perfom1ed incorporating appropriate seismic loading in analysis and 
design of all major facility components as applicable for Zone 4. Design and analysis will also 
account for applicable differential settlement considerations, and the presence and need for 
preservation of existing, adjacent facilities and structures. 
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The design efforts will result in production of Technical Memoranda, design reports, and 
volumes of design calculations covering a wide variety of specialized topics, objectives and 
levels of design development. Each of these are identified and discussed under a separate heading 
below. 
The production of design memoranda and design reports will be as initially a Draft version for 
review and comments, to be followed by a Final version incorporating all review comments. 
Both versions of the documents will be completed incorporating all applicable QA/QC efforts 
and documentation. Design calculations will only be provided in the final version at completion 
of detailed design and construction documents. All final versions of design documents will be 
sealed and signed by appropriately registered professional engineers and geologists. 

Design Drawings 
The development of design drawings will proceed in an organized manner by developing a 
drawing list, conforming to SFPUC's standard organization of construction drawings, including 
the following categories of drawings: 
• General 

• Civil 

• Structural 

• Mechanical 

• Electrical 

• Instrumentation 

• Corrosion Protection, and any other category required 

A drawing list identifying the anticipated drawing, with assigned drawing numbers will be 
developed during the pre] iminary design effort. SFPUC standard drawings applicable for the 
design package will also be identified and integrated in the project drawing list. Any needs for 
integration of any SFPUC drawings produced in-house specifically for this project, or drawings 
produced by other consultants for adjacent water transmission system components, will also be 
incorporated. 

Technical Specifications 
Contract Specifications to describe the \York required will be developed in accordance with 
SFPUC guidelines using the Construction Specifications Institute (CSI) format. The general 
format consists of 17 divisions or categories of work. The first two of these divisions are 
generally considered "non-technical" and include the contractual aspects of the Work, and are 
generally called Special Provisions and General Provisions. 
The 15 divisions of technical specifications, Divisions 2 through 16, describes the contract 
provisions for all aspects of the construction work included in the contract based on a standard 
CSI approach dividing the work into specific categories assigned to each division, ranging from 
Earthwork in Division 2 to Electrical Work in Division 16. Each division includes: Part I -
General - a description of the work, related work, reference codes and standards, qualifications 
requirements and submittals requirements; Part 2 - Materials - applicable design criteria, 
performance criteria, and other requirements for the details and components included work; and 
Part 3 - Execution Includes requirements for construction, testing, and quality control of the 
construction work. 
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Consultant Assistance to SFPUC in Preparation of Division 0 and 1 Specifications 
Tunnel construction contracts require specific and special provisions to manage inherent risks of 
construction, often related to the changed geotechnical conditions, or other potential disputes. It 
is anticipated that Special Provisions governing the tunnel construction contract will be 
developed and merged with applicable standard SFPUC General Provisions to provide the 
necessary contractual framework. The tunnel design consultant will provide the necessary 
assistance to accomplish this. 

Construction Cost Estimates and CPM Schedules 
Construction schedules will be developed at each of the stages of development of the design of 
the project. These schedules will be utilized as a basis for estimates of construction costs. 
The need for contingency allowances to account for unknown or undefined factors is very 
important; these will be identified for each level of design. The Request for Proposal for the 
project provided the following targets for necessary cost estimating accuracy at each stage of 
design: 
• 35 % design level - ± 30 % 

• 65 % design level - ± 20 % 

• 95 % design level - ± 10 % 

• 100 % (Engineer's Cost Estimate)- ± 10 % 

Constructability Review 
Due to limited access for construction work, often through one or two portals or shafts, 
underground tunnel construction work is required to proceed linearly, and sequentially. These 
characteristics affect all construction activities, and are clearly reflected in schedules and costs. 
Due to the linearity of tunnel construction, thorough evaluations of feasibility of approaches, 
durations, and costs are required to be integrated in all design work. These considerations range 
over a wide spectrum and include consideration of excavation dimensions and methods, 
clearance requirements, ventilation and power requirements, transportation methods, 
construction tolerance requirements, safety considerations, and availability and costs of skilled 
personnel. 

Value Engineering and Peer Review of Design 
A Value Engineering effort to evaluate the design concept may be chosen by the SFPUC. The 
Consultant will provide all the technical support required for such an effort, following 
agreements on an additional task and budget to perform this work. 
Reviews of work products will be performed by SFPUC with consultation from a Technical 
Advisory Panel comprised of independent experts and/or Consultants. The Consultant fully 
supports this commonly applied, effective approach. 
In addition, the Consultant design review panel consisting of recognized tunnel design experts 
will periodically review progress of the design, and perform reviews of selected design products 
at appropriate milestones. 

Design Process and Deliverables 
The design process will consist of two major phases of design work; Preliminary (35 % level) 
Design Phase, and Detailed (65 %, 95 %, and 100 % levels) Design Phase. Each of these phases 
of work will include specific work efforts culminating in specific deliverables for review and use 
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in use for the subsequent levels of design development Most of the design efforts are 
interdependent on the results of other efforts. 
The main design efforts and deliverables are briefly discussed below. 
Preliminary (35 %) Design. The 35% Design Phase involves initiation of numerous design 
efforts. Some of these efforts will be completed prior to proceeding with the detailed design 
phase. while others will be ongoing and completed later. The majority of the deliverables of 
technical nature will be produced in an initial Draft version, and eventually completed as a Final 
version after review and incorporation of comments. 
The 35% design phase will include numerous, extensive efforts of technical nature, which will 
not involve separate submittals, but will immediately be incorporated into other work after 
appropriate internal QA/QC efforts. Such work includes: 
• All phases of surveying efforts, including utility search information and surveying of 

geotechnical exploration efforts 

• Geotechnical exploration will proceed during the 35% design phase, and information will be 
incorporated in the design as it becomes available. Significant work will be expanded in 
developing draft logs from the borings, and then proceed with work on the final documents in 
parallel with QC efforts for these documents. Development of geologic plans and profiles 
using existing information, and information from surface mapping and subsurface 
exploration efforts, will proceed in parallel with work on final logs and civil and structural 
design efforts. 

• Evaluations of construction traffic and needs for Traffic Control 

• The URS design team will identify permitting requirements for construction, including 
NP DES pennitting for tunnel construction water and spoils disposal. The Permitting Process 
will begin during this phase, and following completion of the geotechnical characterization, 
an application to Cal/OSHA for determination of classification status in regards to occurrence 
of gas will be made. 

• Various technical support efforts for SFPUC in the pursuit of Environmental Impact 
clearance and Community Outreach efforts handled by the SFPUC employees and other 
consultants are anticipated in this phase when the definition of the project and associated 
parameters/issues are finalized. 

The technical deliverables during this phase of the design will consist of a combination of 
technical memoranda, including a comprehensive 35% Design Report, 35% level Design 
Drawings, Outline of the Construction Specifications, and the Geotechnical Data (GDR) and 
Interpretive (GIR) reports. The 35% Design Report will outline the scope of work and approach 
to completing Detailed Design, including preparation of plans, specifications, and construction 
CPM schedules and cost estimates. The 35% design drawings will include final plans and 
profiles of surveyed alignments of the tunnel, portals, connections to the BDPL's and the A WP 
Siphons. 
The 35% Design Report will include comprehensive description of the project facilities. The 
report will also include the final versions of most of the TM's as Appendices. The report will 
include the final version of TM No 4- Design Criteria, which will include all seismic design 
criteria applicable for design of all project components. The seismic design criteria will address 
any crossings of active faults and associated design requirements, and criteria for analysis of the 
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tunnel and other conduits in regard to shaking and racking during an earthquake. TM No 4 will 
also present the lining support loads accounting for squeezing ground conditions in certain 
reaches of the tunnel alignment. The 35% Design Outline of the Construction Specifications and 
the 35% Design Drawings will be submitted as separately bound appendices. 
A topic of particular consideration in Constrnctability Evaluations will be the evaluation of 
potential issues associated with use of a TBM in combination with gasketed segmental lining in a 
tunnel with anticipated, intermittent occurrences of squeezing ground. Specific approaches to 
deal with such conditions need to be defined and evaluated. The constructability evaluation will 
also include construction packaging issues and identification and definition of separate 
construction packages, if applicable. 
The 35% Design Report will include the final concepts of treatment and disposal of groundwater, 
muck disposal approach, and conclusive discussions of Contractor's laydown and staging 
requirements and associated approaches. The report will identify all permits required for 
construction. The report will also discuss use of blasting, and the presence of any significant 
environmental mitigation issues. 
The 35% Design Drawings will be completed to a level that identifies the alignments of the 
tunnel and all pipeline connections. The drawings will also identify all access roads, any bridges, 
all structures including vaults, and all major civil design details, such as earthwork, deep cuts and 
fills, grading and drainage provisions, and the special excavation and stabilization efforts 
required for the tunnel portal developments. Substantial plans and profiles of all conduits and 
roads will be developed. 
The 35% Design Report will include an appropriately detailed construction schedule. The report 
will also include an initial, contractor's-type construction estimate incorporating a substantial 
amount of project specific assumptions relating to the level of design development, including 
i,>round conditions, excavation size, support type and lining details, and other site conditions for 
constrnction of the facilities. 
Detailed Design. The Detailed Design phase is divided into three sub-phases of increasingly 
detailed development of the design; 65 % Design, 95 % Design, and JOO % Design. The levels of 
the design represent major milestones of progress of the project design, and each includes 
extensive submittals for review. These submittals will include increasingly detailed and complete 
sets of contract documents consisting of drawings, specifications, and reports as briefly discussed 
under the following subheadings. 

Dependencies On I Among Other Tasks 
• Task 3 ~·Review of existing information 

• Task 4 ·-Design Criteria 

• Task 5 - Surveying 

• Task 6 - Geotechnical Investigations 

• Task 7 - Geoteclmical Reports 

Responsible Party 
This task will be carried out under the direction of the Lead Tunnel Design Engineer, with 
assistance from appropriate staff members, under the overall direction of the Project Manager. 

Output I Deliverables 
• 35% Design Report including Constrnction Schedule and Cost Estimates 

OCA!P-500 (11-05) 
SFPUC/P-500 (01-06) Page A-57 CS-820 



• 35% Design Drawings 

• Outline of Specifications 

Task 8.3 Detailed Design (65% Level) 
Purpose and Objectives 

The purpose of this task is to perfonn design analyses and develop design drawings and 
specifications to the highest possible level of development for each component. Provide draft of 
all technical specifications, and details of all facilities. 

Assumptions 
• Geotechnical investigations and interpretations are complete. 

• SFPUC provides Division 0 and Division 1 specifications for review and modification. 

Task-Specific Approach and Associated Work Elements 
The 65% design work perfonned during this level of design development includes: 
• Design documents shall incorporate resolutions of the comments from the 35 % design level. 

A fonnal, separate response to all comments will also be provided. 

• Develop civil, structural, mechanical, and electrical drawings from the general layouts, 
geometry and dimensions of all facilities, roads, earth support, parking, drainage, tunnel, and 
connections. 

• Finalizing hydraulic analysis, including completion of assessments of complete integration of 
the new facilities with existing and other planned new facilities. 

• Perfonn Corrosion Engineering evaluations and design. 

• Perfonn analysis for portal slope stability, and detailed design of slope support. 

• Perfonn structural, mechanical, and electrical analysis and design for all surface piping, 
connections, vaults, and appurtenances. 

• All structural and mechanical design, and design oflarger electrical components and systems, 
will include analysis for shaking due to an earthquake per project specific seismic design 
criteria or Building code requirements for Seismic Zone 4. 

• The analysis and design of the tunnel lining system will, in addition to analyses for shaking, 
also be analyzed for racking, i.e., transverse deforn1ations. 

• The analysis and design of the tunnel final lining system will also include loads accounting 
for squeezing ground, as applicable. 

• Development of construction specifications will continue throughout the 65 % design level 
efforts, including both technical and non-technical specifications. It is anticipated that several 
Divisions of the technical specifications will be nearly complete at the end of this phase of 
design. 

• In the Division 0 and Division I specifications, detailed Bid Items will be defined and 
described, and approaches to the contractual framework and Methods of Payment will be 
made incorporating SFPUC standard descriptions, as applicable. 
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This level of design development will also involve evaluation of needs for and advantages of any 
pre-purchase of equipment and/or construction materials. Consultant will develop a list of any 
recommended pre-purchased equipment. 

Dependencies On I Among Other Tasks 
• Task 6 - Geotechnical Investigations 

• Task 7 - Geotechnical Reports 

Responsible Party 
This task will be carried out under the direction of the Lead Tunnel Design Engineer, with 
assistance from appropriate staff members, under the overall direction of the Project Manager. 

Output I Deliverables 
Provide plans, specifications, and cost estimates at 65 percent of design completion. Plans and 
specifications shall be prepared in compliance with standard SFPUC format. 

Task 8.4 Detailed Design (95% Level) 
Purpose and Objectives 

The purpose of this task is to complete all design analysis, complete drawings and specifications, 
the GBR and the Draft Final Design Report. 

Assumptions 
• All supplemental geotechnical investigations have been completed. 

• No permitting issues causing delays or project changes remain. 

Task-Specific Approach and Associated Work Elements 
The 95% design work performed during this level of design development ineludes: 
• Design documents shall incorporate resolutions of the comments from the 65 % design level. 

A formal, separate response to all comments will also be provided. 

• Complete incorporation of applicable design interfaces with work designed by SFPUC design 
Team and other consultants, as applicable. 

• Completion of all civil, structural, mechanical, corrosion engineering, and electrical drawings 

• Completion of all technical construction specifications, and all Division 0 and Division 1 
General, and Special Provisions specifications 

• Development of a Draft Final Design Report including most of the design calculations 

• Updates of the Construction Schedule and the Construction Cost Estimate 

Dependencies On I Among Other Tasks 
• Task 6 - Geotechnical Investigations 

• Task 7 - Geotechnical Reports 

Responsible Party 
This task will be carried out under the direction of our Lead Tunnel Design Engineer, with 
assistance from appropriate staff members, under the overall direction of the Project Manager. 

Output I Deliverables 
• Provide plans, specifications, and cost estimates at 95 percent of design completion. Plans 

and specifications shall be prepared in compliance with standard SFPUC format. 
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• Draft Final Design Report 

Task 8.5 Bid Ready Design (100 % Level) 
Purpose and Objectives 

The purpose of this task is to finalize all design drawings and specifications, the GBR, the Final 
Design Report with Design Calculations, the Construction Schedule, and the Engineer's Cost 
Estimate, accounting for comments from the SFPUC Legal and Construction Contract 
Preparation Department. All design documents will be sealed and signed. 

Assumptions 
• No major changes result from reviews by the SFPUC Legal and Construction Contract 

Department. 

• The Construction Contract will proceed directly from Design to Advertising for Bids. 

Task-Specific Approach and Associated Work Elements 
On completion of legal and contract procurement reviews, and incorporation of any 
changes/comments from the reviews of the 95% submittal, and final QA/QC audit, these 
documents will be designated as I 00% Design Drawings, sealed and signed by the Engineer of 
Record, and "Bid Ready" for authorization by the City Government, advertising for bids and 
subsequent construction. The 100% design submittal will also include the Final Design Report 
A Bid Ready level construction schedule will be completed by updating the 95% level schedule. 
Similarly, the Engineer's Cost Estimate will be produced from a final update of the 95% design 
cost estimate. Both schedule and estimate will include considerations of all recent developments 
of costs, including predicted trends, and consideration of late changes to the construction contract 
provisions. 

Dependencies On I Among Other Tasks 
None 

Responsible Party 
This task will be carried out under the direction of our Lead Tunnel Design Engineer, with 
assistance from appropriate staff members, under the overall direction of the Project Manager. 

Output I Deliverables 
• Provide plans, specifications, GBR, and cost estimates at 100 percent (bid ready) of design 

completion. Plans and specifications shall be prepared in compliance with standard SFPUC 
format. This final submittal of design documents shall encompass I bound copy and 1 
unbound copy of reports; I reproducible master set of the construction documents; a vellum 
set; and a digital copy of the drawings in AutoCAD, and all other documents 

• Final Design Report 

Task 9: Provide Engineering Support Services for Environmental Assessment 

Purpose and Objectives 
The purpose of this Task will be to provide engineering input as needed during development of 
environmental studies related to construction staging and access, portal development, tunnel and 
shaft construction, muck disposal, and other potential impacts of tunnel construction. 
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Assumptions 
• For budgeting purposes and the preparation of the Fee Schedule, an allowance has been 

provided for this task. 

Task-Specific Approach and Associated Work Elements 
Provide engineering support services for the tunnel and associated facilities during the 
environmental documentation phase as follows: 
• Review the potential area of effect related to groundwater, streams, wells, springs and 

biological resources and provide comment to the CEQA Team as to adequacy and potential 
impacts during construction and operation. 

• Review the groundwater, streams, wells, springs and biological resources inventory report 
and provide comments to the CEQA Team. 

• Provide as-needed technical support to SFPUC engineering and environmental efforts for 
local agency permit, environmental permitting process, and negotiation of ROW agreements 
and easements. These services may include attending public meetings, responding to 
questions from environmental agencies, providing information supporting environmental 
impact assessments, etc. 

Dependencies On I Among Other Tasks 
None. 

Responsible Party 
The Consultant Project Manager will be responsible for coordinating this task with support from 
the key discipline leads as needed. Responsibility for specific aspects of the work will be 
delegated according to the needs of the CEQA Team. 

Output I Deliverables 
• Technical memoranda summarizing relevant environmental issues and their potential effects 

on construction; approaches to mitigation of environmental issues. 

• Review comments on groundwater resources and biological resources inventories prepared 
by CEQA team. 

• Responses to questions from environmental agencies including additional information as 
required in support of the environmental documentation phase of the project. 

Task 10: Provide Engineering Support Services During Bid and Award 
Purpose and Objectives 

The purpose of this Task is to provide engineering support services to the SFPUC project team 
during the Bid and Award period for the New Irvington Tunnel Project. 

Assumptions 
• For budgeting purposes and the preparation of the Fee Schedule, an allowance has been 

provided for this task. 

Task-Specific Approach and Associated Work Elements 
Provide engineering support services during the bidding period for the New Irvington Tunnel 
Project including: attending a site visit and a pre-bid conference with prospective bidders, 
responding to questions as directed by SFPUC, assisting SFPUC on any Contractor's Pre
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qualification, taking notes on questions that may arise, providing written responses to bidder 
inquiries, preparing addenda to contract documents, assisting SFPUC in the analysis and 
evaluation of bids, and reviewing product substitutions. 
As part of this task, the Consultant and SFPUC shall assess the feasibility of using the Interactive 
Bidding Process (IBP) on the New Irvington Tunnel Project. If IBP is used, prospective pre
qualified Bidders will be invited to review a draft of the Contract Documents at the 65-80% 
Completion Level and to provide feedback on the documents before the design is completed. 
Consultant shall also organize a one-day contractor workshop to discuss the project and receive 
contractor review comments; collate and synthesize contractor comments; review collated 
comments with the SFPUC; and incorporate agreed-upon comments into the final Contract 
Documents. 

Dependencies On I Among Other Tasks 
The Task 8 Design Documents must be complete or nearly complete before the Bid and Award 
Process can be completed. As indicated above, if the SFPUC opts to use the IBP, pre
qualification of bidders should be initiated early in the Final Design Process. 

Responsible Party 
Engineering support during Bid and Award will be provided under the direction of Consultant 
Project Manager, with assistance from Lead Engineers and appropriate technical staff. 

Output I Deliverables 
• Responses to bidders' questions on "construction contract document" related questions; 

• Addenda to contract drawings and specifications, as required; 

• Analysis and evaluation of bids submitted. 

• In addition, if the IBP process is nsed, Consultant shall provide a collated and synthesized set 
of Contractor review comments on the draft Contract Documents for incorporation in the 
final design documents. 

Task 11: Provide Engineering Support Services During Construction 
Purpose and Objectives 

To evaluate and confirm compliance of Contractor's work with the requirements specified in the 
Contract Documents, to provide appropriate design review and develop any needed design 
changes, to assist with inspection, testing and start-up, to provide design engineering support to 
the separate CM team, and to verify critical geotechnical and other design assumptions. 

Assumptions 
• It is SFPUC's intent to engage, under separate contract, a CM team including experienced 

tunneling construction site superintendent and inspector(s) to manage/oversee the tunneling 
construction and relevant activities. The Consultant services under this task will not include 
the activities to be performed by the CM team. 

• For budgeting purposes and the preparation of the Fee Schedule, an allowance has been 
provided for this task. 
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Task-Specific Approach and Associated \Vork Elements 
Under this task, Consultant shall provide engineering support services during the construction 
phase of the New Irvington Tunnel Project, including but not necessarily limited to the following 
areas of work, in support of the CM team: 
• Review and respond to shop drawings, submittals, and requests for substitution from the 

contractor. 

• Respond to design-related Requests for Clarification (RFCs) and Requests for Information 
(RF!s). 

• Prepare scope of ConsultantiSFPUC proposed change orders. 

• Perform analysis of contractor proposed change orders. 

• Evaluate merits of Contractor claims regarding Differing Site Conditions. 

• Provide technical input and assist in facilitation of Disputes Review Board (DRB) meetings. 

• Update contract drawings to reflect as-built information provided by construction contractor. 

• Attend project progress meetings at construction site and issue-specific meetings at job sites 
and SFPUC offices. 

• Identify construction phase items requiring presence of engineer in the field, and coordinate 
with construction management team on scheduling related site visits. 

• Identify elements or structures requiring monitoring by the construction management team, 
and coordinate to provide instructions or training to construction management personnel for 
proper monitoring and documentation. 

• Prepare tunnel inspection procedures for construction acceptance and for future maintenance 
of the existing and new Irvington tunnels. Construction acceptance criteria will include 
inflow and excavation alignment/profile criteria developed in TM8-03. 

• Provide technical assistance during testing and startup. 

• Provide technical opinion to facilitate resolution of design-related contract disputes. 

• Provide observation and analysis of geotechnical instrumentation and well data collected 
during construction. 

• Collect geologic data at the tunnel face, if feasible, and assemble geologic tunnel map 
documenting conditions encountered during excavation of the tunnel. 

Dependencies On I Among Other Tasks 
None. Work in this phase will be initiated after Contract Award and NTP is given to Irvington 
Tunnel Contractor 

Responsible Party 
The responsible task leader will be the Lead Tunnel Engineer, with input and support from the 
Lead Geotechnical Engineer and appropriate technical staff as needed, under direction of the 
Consultant Project Manager. 

Output I Deliverables 
• Responseireview comments, within scope of Consultant's design work, to applicable 

submittals, shop drawings, substitution requests, RF!s, proposed change orders, and claims. 
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• Draft and final inspection procedures for construction acceptance and for future maintenance 
of the existing and new Irvington tunnels. 

• Recommendations and drafts of field monitoring, testing and startup procedures, for 
inclusion in the Operations Manual. 

• Draft and final reports on the methods used and results generated in support of field 
monitoring, testing, and startup. 

• Field logs and notes of observations made on geologic conditions encountered during 
tunneling operations, and observations made from installed instrumentation and monitoring 
wells. 

• Updated, as-built drawings based on information provided by the construction contractor. 

• Tunnel geologic condition report documenting geology, water inflow, excavation advance 
rates, and any significant excavation/support issues encountered during tunnel construction. 

Task 12: Provide Technology Transfer I Cross-Training 
Purpose and Objectives 

The purpose of this task is to conduct training sessions in areas related to the scope of services 
for design of the New Irvington Tunnel project, with the objective of transferring technical 
design knowledge and skills to SFPUC staff. 

Assumptious 
• Parts of the documents developed under other tasks can be used as some of the training 

material. 

• For budgeting purposes, assume 150 hours for this task, including time required to prepare 
the training sessions and produce training material. 

• For budgeting purposes and the preparation of the Fee Schedule, an allowance has been 
provided for this task. 

• In-office training sessions will take place at the SFPUC Headquarters. 

Task-Specific Approach and Associated Work Elements 
Services to be provided under this task include preparing, coordinating, and providing training 
sessions, both in the field and in the office. These training sessions (field visits and in-office 
seminars) shall be independent of other workshops held for this project and other services 
provided for other tasks. It is however assumed that parts of the documents developed under 
other tasks can be used as some of the training material. In-office training sessions will take place 
at the SFPUC Headquarters. 
Training topics will be determined jointly with SFPUC during the Design Phase. The training 
session formats will be established in consultation with the SFPUC. 

None. 
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Responsible Party 
The training sessions will be coordinated and scheduled by SFPUC. The Consultant Project 
Manager will organize the technical content of the sessions, with assistance from the Lead 
Tunnel Engineer, the Lead Geotechnical Engineer, and additional technical staff. 

Output I Deliverables 
• 50 copies of material/handouts for each training session in hard copy and I copy in digital 

format. 

Task 13: Communication and Public Outreach (Optional) 
Purpose and Objectives 

The purpose of this Task is to provide assistance to SFPUC staff in development and 
implementation of public outreach and public participation activities. The objective of public 
outreach is to inform potentially interested parties in the planning and progress of the work. 
Public Outreach support will likely be needed at the onset of the project before geotechnical 
investigations are started and following submittal of key milestone deliverables as the project 
evolves. Additionally, construction related impacts and their mitigation will continue to be a 
"hot" topic for the public and related agencies in the project areas, particularly considering that 
SFPUC will have a number projects occurring in the area during the same period of time. As 
design and construction planning progress, Consultant will provide the SFPUC with sufficient 
and up-to-date information to evaluate potential impacts and develop necessary mitigation plans. 
A proactive approach in working with the public on such "hot" topics will help to advance and 
implement the project on schedule. 

Assumptions 
• For budgeting purposes and preparation of the Fee Schedule, an allowance has heen provided 

for this task. 

• Consultant will meet with SFPUC at the onset of the project to determine specific assistance 
needs and key contact people. 

Task-Specific Approach and Associated Work Elements 
This task will include assistance in implementation of public participation and public outreach 
activities in support of the detailed design of the New Irvington Tunnel Project. These might 
include, but are not limited to the following types of activities: 
• Public Meeting Logistics 

• Creation of illustrative displays, collateral material for distribution and other support for 
meetings related to the design work being performed. Note taking during the meeting and 
production of meeting follow-up documents. 

• Support of SFPUC Speakers 

• Assist SFPUC staff in speaking about the New Irvington Tunnel Project at local 
neighborhood, community, and merchant association meetings. 

• Other outreach services as needed. 
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Dependencies On I Among Other Tasks 
The key tasks that will likely initiate the need for public outreach include the Task 1, Project 
Management (Project Schedule details), Task 6, Geotechnical Investigations (Investigations 
scope and schedule), and the Task 8 Milestone deliverables (35%, 65%, and 95%-level design 
submittals). 

Responsible Party 
Consultant Project Manager will have overall responsibility for coordinating with the SFPUC to 
assess the scope and timing of its needs; developing scope, schedules and budgets for the needed 
services; and directing staff efforts to complete the agreed-upon services. 

Output I Deliverables 
• Illustrative displays, collateral material for distribution, and other support materials needed 

for public meetings related to the project 

• Minutes of meetings and follow-up documents. 

Task 14: As-Needed Design and Inspection Services (Optional) 
Purpose aud Objectives 

The purpose of this Task is to provide staff and resources on an as-needed basis to assist the 
SFPUC in completing necessary work associated with the design of the New Irvington Tunnel 
that is not specifically identified elsewhere in the Scope of Work. 

Assumptions 
• For budgeting purposes and the preparation of the Fee Schedule an allowance has been 

provided for this task. 

Task-Specific Approach aud Associated Work Elements 
The intent of this task is to provide the SFPUC with the means to complete additional required 
design work not already covered elsewhere under the Scope of Services. The work to be included 
in this task will generally be of an unanticipated nature, based on developments or discoveries 
during the course of design. 
Several potential work subtasks are described below. Additional subtasks will be added as 
ueeded at the discretion of the SFPUC. 
• Provide as-needed design services related to the design of chemical injection systems needed 

to address potential water quality issues associated with the operation procedures for the new 
and existing Irvington tunnels. Note that the design limits at Alameda West Portal for this 
activity may extend eastward beyond the limits of work identified in Appendix L of the RFP. 

• Procure as-needed services of a geologist to review relevant reports and perform geological 
assessment of the Escobar and Telles properties including mapping of underground springs 
and existing facilities constructed on the Telles and Escobar properties per the 1949 
agreement connecting to the existing Irvington Tunnel. 

• Provide additional as-needed design services related to connection of new and existing 
Alameda Siphous to new and existing tunnel, including coordinatiou of construction 
contracts. 

Dependencies On I Among Other Tasks 
None. However, Consultant shall confer with the SFPUC early on in the project to assess the 
timing and extent ofSFPUC's needs and resources. 
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Responsible Party 
The Consultant Project Manager will have overall responsibility for coordinating with the 
SFPUC to assess the scope and timing of its needs; developing scope, schedules and budgets for 
the needed services; and directing staff efforts to complete the agreed-upon services. 

Output I Deliverables 
Design deliverables, reports, and/or other documents, as required; to be defined as part of the 
scoping process for each work subtask required by the SFPUC. 

2. Additional Services 

Contractor may also be asked to provide the following services: 

• Presentations to the SFPUC, the Board of Supervisors, and neighborhood or community 
meetings; 

• Professional consultations and peer review; 

• Field inspections and field or crisis management at project sites. Confined space entry 
may be required; 

• Ability and willingness to obtain unusual or specific expertise on short notice; 

• Emergency response; and 

• Other services, in addition to the above, which will be negotiated between the SFPUC and 
Contractor as part of the scope of work of that task. 

3. Reports 

Contractor shall submit written reports as requested by the SFPUC Project Manager. Reports shall 
be thorough, competent and professional. Draft reports submitted for review shall be analyzed for 
technical content. Clarity, language or technical content shall be grounds for resubmission as referred to 
in Contract Item 11 describing "Acceptance of Work". The SFPUC Project Manager shall determine the 
format for the content of such reports. Submission of all reports shall be in accordance with the schedule 
set forth in individual task orders. The reports, including any copies, shall be submitted on recycled 
paper and printed on double-sided pages to the maximum extent possible. 

4. Performance of Services 

Perforrnance of engineering services for Agreement No. CS-820, Engineering Services, The New 
Irvington Tunnel, will be executed according to a task order process. The SFPUC Project Manager will 
initially identify tasks and request the contractor to prepare a work scope, sub tasks, staffing plan, DBE 
utilization, schedule, deliverables, budget and costs to complete the tasks in accordance with this 
Af,'Teement and the Consultant's proposal. A final task order scope will be negotiated between the 
SFPUC Project Manager and the Contractor and then submitted to Project Management Bureau Manager 
for approval. Labor rates, overhead rates and certain other unit costs or prices, including profit will be in 
accordance with Appendix B. However, as provided in the RFP, the budget identified for tasks in 
Appendix B is an estimate, and the City reserves the right to modify the budget allocated to any task as 
more specific information concerning the task order scope becomes available. 
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The task order request will be processed for Controller certification of funding, after which a Notice to 
Proceed \Nill be issued. The Contractor is hereby notified that \Vork cannot commence until the Contractor 
receives a \Vritten Notice to Proceed in accordance \vith Chapter 6 of the San Francisco Administrative 
Code, Any work performed without a Notice to Proceed will be at the Contractor's own commercial 
risk. The calculations of costs and methods of compensation for all task orders under this contract shall be 
in accordance with the negotiated master contract and billing rates set forth in Appendix B. 

5. Department Liaison 

In performing the services provided for in this Agreement, Contractor's liaison with the SFPUC will be 
the Project Manager, Gilbert Tang. 

6. Performance Evaluation 

Performance evaluations support the SFPUC's objective of continuously improving the quality of 
Contractor services. The SFPUC may or may not, at its sole discretion, conduct evaluation(s) of 
Contractor's performance. Ratings are ultimately the decision of the SFPUC and are not subject to 
negotiation with the Contractor. Contractor may provide comments on a performance evaluation form if 
an evaluation is performed. In the event that the SFPUC conducts performance evaluation(s) of 
Contractor, such performance evaluation(s) shall not confer any express or implied rights upon 
Contractor, nor shall they shift any liability to the SFPUC for Contractor's performance of the contract. 

7. Anticipated Task Schedule 

! Task ! 
~Jl/o~ . .l 

1 

I.I 

1.2 

l.4 

I Orig ; Early Early --c-Labor I 
............... :r~~n~;.7e_--~--~~_l__!);r .1-~~t~:~:~-..c..~F~~~n~:~=h._,~Hours ~ 

I ... . ... . . ... ...... . . rnons 115106 7 /5/06 . ! 
Notice to Proceed 0 mons Wed Wed 

Management and Coordination of 
Consultants Services 

Develop Management Work Plan (MWP) 

Draft Management Work Plan 

Final Management Plan 

Prepare for and Attend Project 
Meeting 

i\1eeting Minutes from Kick-off meeting 

26 
mons 
1.25 

rnons 
0 mons 

0 mons 

0 mans 

0 n1ons 

Prepare, Present Interim and Final Design 9.15 
Submirtals mons 

,_ ---- --- ~---

Present 35°/o Design 0 mons 

7 /5/06 715106 
Wed Tue 

715106 711108 
Wed Tue 

715106 818106 
Wed Wed 

7/19/06 7119/06 
Wed Wed 

8/9/06 819/06 
Thu Thu 

7/13/06 7/13/06 
Mon Mon 

7/17106 7/17106 
Wed 

8/15107 
Wed 

8/15/07 

Fri 
4/25/08 

Wed 
8/15/07 

Present 65o/o Design 0 mons Wed Wed 
12/19/07 12/19/07 

4256 
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Task Orig Early Early Labor 
No. Task Name Dur Start Finish Hours 

Present 95°l0 Design 0 rnons Fri Fri 
4!25108 4!25108 

1. 7 Maintain Project Files 26 Wed Tue 
mons 7!5106 711/08 

Records Turnover 0 mons Tue Tue 
711108 7/l/08 

1.8 Coordinate \Vork Product Revie\v Connnents 0 mons Wed Wed 
7/5106 7/5/06 

Response to Review Conunents for 35 % 0 mons Wed Wed 
Design 915107 915107 

Response to Review Comments for 65 o/o 0 rnons Tue Tue 
Design 1/8/08 118/08 

Response to Review Conunents for 95 % Omons Fri Fri 
Design 519108 5/9/08 

2 Quality Assurance/Quality Control Wed Tue 1564 
7/5/06 7/1/08 

2.1 Quality Assurance/Quality Control 
mons 

Draft QA/QC Plan Omons 
7/19106 7/19/06 

Final QA/QC Plan 0 mons Wed Wed 
8/9/06 819106 

3 Revie\v Background Information 5.4 Fri Tue 826 
mons 7/14/06 12/12/06 

3.1 Review Background Information 5.4 Fri Tue 
mans 7114/06 12/12/06 

Draft T cchnical N1emorandum 0 mons Tue Tue 
11121106 11/21/06 

Final 'fechnical Memorandum 0 mans Tue Tue 
12112/06 . 12!12/06 

4 Establish Design Criteria 2.5 Wed Wed 1296 
mons 10/4/06 12/13/06 

4.1 Establish Design Criteria 2.5 Wed Wed 
mons 10/4/06 12113106 

Draft Design Criteria Technical Memorandum 0 rnons Tue Tue 
11/21/06 11/21106 

Final Design Criteria -1'echnical N1emorandum 0 n1ons Tue "fue 
12112/06 12/12106 

5 Conduct Necessary Surveying, I\tlapping, and 3 Fri Thu 1044 
Underground Utility Search mons 7/14106 10/5106 

5.1 Conduct Necessary Surveying, Mapping, and 3 mons Fri Thu 
Underground Utility Search 7/14!06 10/5/06 

Utility Drawings 0 mons Thu Thu 
917106 9!7/06 

Draft 1'echnical Memorandum 0 rnons Thu Thu 
9f7!06 9!7!06 

Final Technical Memorandum in 3 Months from 0 mons Thu Thu 
NTP 10/5106 1015106 

6 Perform Geotcchnical Investigation and Site 9.05 Fri Fri 6324 
Characterization mons 7/14/06 3/23107 
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Task 
No. Task Name 
6.l Develop Geotechnical Investigation and Site 1.75 Wed Tue 

Characterization Work Plan rnons 7/26/06 9112106 
Draft Work Plan 0 mons Tue Tue 

8/22/06 8122106 
Final Work Plan Omons Wed Wed 

9/13/06 
6.2 Geologic Mapping and Well and Spring Survey 1.05 Wed Wed 

mons 9113/06 10/11/06 

6.3 Environmental Clearance and Reporting 6mons Fri 

6.4 Fault Tracing and Seismic Refraction Surveys l mon 

6.5 Subsurface Investigations and Lab Testing 5 mons Mon Fri 
11/6/06 3/23/07 

7 Prepare Geotechnical Reports 15.6 Thu Fri 3050 
moos 2/8/07 4/18/08 

7.1 Prepare Draft and Final Geotechnical Data 4.6 Thu Fri 
Report (GDR) mons 2/8/07 6115107 

Draft GDR in 10 Months from NTP 0 mons Fri Fri 
514107 5/4/07 

Final GDR 0 mons Fri Fri 
6/15/07 6/15/07 

7.2 Prepare Draft and Final Geotechnical 5.25 Mon Fri 
Interpretive Report (GIR) . mans 6/18/07 11/9/07 

Draft GIR Omons Wed Wed 
8/8/07 8/8/07 

Final GIR Omons Mon Mon 
12110/07 12110/07 

7.3 Prepare Draft and Final Geotechnical Baseline 6.85 Thu Fri 
Rep011 (GBR) mons 9/6/07 3/14/08 

Draft GBR Omons Mon Mon 
12/10/07 12/10107 

Final GBR 0 rnons Fri Fri 
4/18/08 4/18/08 

8 Design and Prepare the Construction 19.55 Wed Wed 24690 
Contract Documents n1ons 12/13/06 6/11/08 

8.1 Design Development 12.5 Wed Tue 
12/13/06 11/27/07 

8.2 Preliminary Design (35% Level) Fri Wed 
219107 8/8/07 

35 % Design Report Wed Wed 
8/8/07 8/8/07 
Wed Wed 

8/8/07 
8.3 Detailed Design (65% Level) 3.4 Thu 

mons 916!07 
65 o/o Design Docun1ents Omons Mon Mon 

12110/07 12110107 
8.4 Detailed Design (95% Level) 3 mons Mon Fri 

1128/08 4118/08 
95% Design Documents Omons Fri Fri 

4/18/08 4118/08 
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Task 
No. 
8.5 Bid Ready Design (100% Level) 

Bid Ready Construction Documents in 24 
Months from NTP 

9 Provide Engineering Support Services for 
Environmental Assessment 

IO Provide Engineering Support Services 
DuringBidand.Award 

II Provide Engineering Support Services 
During Cons.truction 

12 Provide Technology Transfer I Cross-
.. Training 

13 Communication and Public Outreach 
(Optional) 

14 As-Needed Design and Inspection Services 
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Orig 
Dur 

1 mon 

0 nlons 

80.9 
mons 
6.95 

lllOllS 

46.2 
mons 
80.9 

mons 
80.9 

moos 
0.05 

Early Labor 
Finish Hours 

Thu Wed 
5/15/08 6/11/08 

Wed Wed 
6/11/08 611 l/08 

Wed Fri 124 
715106 9114112 
Wed Mon 279 

8120/08 3/2/09 
Tue Fri 3078 

3/3/09 9/14/12 
Wed Fri 146 

7/5/06 9/14/12 
Wed Fri 146 

7/5/06 9/14/12 
Wed Wed 2321 

7/5/06 

CS-820 



Appendix B 
Calculation of Charges 

As part of Contractor's proposal, dated February 28, 2006, Contractor submitted, in detail, proposed costs 
and fees for requested task(s) in a Fee Schedule, attached hereto as part of Appendix B-L However, as 
provided in the RFP, the budget identified for tasks in Appendix B is an estimate, and the City reserves 
the right to modify the budget allocated to any task as more specific infonnation concerning the task order 
scope becomes available. 

Contractor, with the assistance of the SFPUC, will be required to define the detailed scope for tasks under 
this Agreement All costs associated with the development of the scope of work shall be borne by 
Contractor. 

Eligibility of project costs, direct and overhead, will be determined per the Code of Federal Acquisition 
Regulations (FAR)--Title 48, Volume l, Parts l-51 and other appropriate financial standards. 

Pursuant to San Francisco Administrative Code §2 I .35, any Contractor, subcontractor or contractor who 
submits a false claim shall be liable to the City for three times the amount of damages which the City 
sustains because of the false claim. A Contractor, subcontractor or contractor who submits a false claim 
shall also be liable to the City for the costs, including attorneys' fees, of a civil action brought to recover 
any of those penalties or damages, and may be liable to the City for a civil penalty of up to $10,000 for 
each false claim, A contractor, subcontractor or contractor will be deemed to have submitted a false claim 
to the City ifthe contractor, subcontractor or contractor: (a) knowingly presents or causes to be presented 
to an officer or employee of the City a false claim or request for payment or approval; (b) knowingly 
makes, uses, or causes to be made or used a false record or statement to get a false claim paid or approved 
by the City; (c) conspires to defraud the City by getting a false claim allowed or paid by the City; (d) 
knowingly makes, uses, or causes to be made or used a false record or statement to conceal, avoid, or 
decrease an obligation to pay or transmit money or property to the City; or (e) is a beneficiary of an 
inadvertent submission of a false claim to the City, subsequently discovers the falsity of the claim, and 
fails to disclose the false claim to the City within a reasonable time after discovery of the false claim. 

L Billing Rate & Effective Project Multiplier: 

Contractor's billing rates provided in the Fee Schedule, attached hereto as Appendix B-1 will be the 
billing rate for the listed individuals, Contractor will be allowed to escalate its 2006 billing rates based 
only on the annual percentage change of the Consumer Price Index (CPI) for the San Francisco Bay Area 
for Urban Wage Earners and Clerical Workers. The Effective Project Multiplier will apply to the billing=· 
rate of substitute and unnamed staff and subcontractors assigned later. The Effective Project Multiplier 
will apply to all contract Amendments. Contractor's billing rates are not subject to audit with respect to 
the makeup or composition of the rates but actual salary must be verifiable by certified payroll records. 

The billing rate for each listed individual may not exceed the lowest rate charged to any other 
governmental entity. Additionally, billing rates shall not exceed Federal Acquisition Regulations (FAR) 
or Generally Accepted Accounting Principles (GAAP) rate, whichever is applicable, if both, whichever is 
lowest 

• Direct Labor is limited to actual salaries of project personnel 
• Fffective Project Multiplier: 2,77 

2. Staff Changes: The SFPUC Project Manager/Bureau Manager must approve the assignment of 
staff prior to beginning a task order as well as any staff changes proposed by Contractor. The SFPUC 
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2. Staff Changes: The SFPUC Project Manager/Bureau Manager must approve the assignment of 
staff pnor to begmning a task order as well as any staff changes proposed by Contractor. The SFPUC 
Project Manager must also approve in writing any personnel changes proposed by Contractor after 
Notice to Proceed has been issued. The City will only approve project staff substitutions where that 
change in personnel is requested by the City and/or beyond the control of the Contractor. Individuals 
listed in the Fee Schedule and for whom resumes and qualifications have been submitted as part of the 
proposal are expected to be provided to the project team. Hourly billing rates for substituted staff and 
staff assif,'lled later shall be calculated by multiplying the actual hourly salary of an employee by 
Contractor's Effective Project Multiplier. The Effective Project Multiplier includes direct rate, overhead 
(including other direct and miscellaneous costs), salary burden, fringe henefits and profit. 

3. Additional Subcontractors: Second-tier and pass-through subcontracting is prohibited. However, 
m the event that the prime Contractor and its approved subcontractors lack the necessary skills or 
expertise to perform requested services that are within the scope of the contract, additional 
subcontractors may be added to the Contractor team after obtaining pre-authorization by the SFPUC 
Project Manager and Bureau/Division Manager. 

4. Other Direct Costs (ODC): Most indirect costs are expected to be included in the firm's fringe 
and overhead categories. Costs that are not attributable to direct labor or otherwise not captured through 
overhead rates are classified as ODC's and subject to pre-approval in 'WTiting by the SFPUC Project 
Manager and Bureau/Division Manager. 

Clerical and administrative costs shall be included as part of the overhead rate. The only exception to 
this provision shall be clerical and administrative time utilized in the production of a specific 
deliverables. ODC's shall not include any labor charges or pass-throughs. Meals including refreshments 
and working lunches with SFPUC staff will not be reimbursed. Invoice preparation will not be allowed. 
All ODC's will be reimbursed at actual cost and no mark up shall be included. 

The following ODC's will be eligible for reimbursement. All other ODC's must be pre-approved in 
writing with supporting documentation. 

A) Travel and Relocation. In accordance with guidance and policies established by the Office of the 
Controller and the applicable Federal Agencies, will be reimbursed at cost or applicable Continental 
U.S. travel per diem Allowances (CONUS) rates whichever is lower, and with proper documentation: 

• Travel expenses outside the nine Bay Area counties, for travel per Federal Travel 
Regulations (htlpJiwW\V.JL'ill~'.'c), to include: transportation, lodging, meals and 
incidentals such as bridge tolls, except for relocation and long term assigned staff 
working more than six months; 

• Travel expenses inside the nine Bay Area counties to include: 1) mileage, when 
privately owned vehicles (POV) are used from the home office to SFPUC facilities; 2) 
rental car reimbursement per Federal Travel Regulations (http:L~'i\c~\VJ\i'1LQY) and 
with prior approval; 3) local travel (bus, taxi, rail, POV) from home office to SFPUC 
facilities: and 

• Relocation Costs: During the project, if staff assigned short term (less than six months) 
with special skills is needed for specific tasks and those skills are not available from 
Contractor staff in the San Francisco Bay Area, travel and temporary housing costs 
may be charged to the contract if those charges are pre-approved by the SFPUC. Any 
travel and temporary housing costs will be reimbursed at cost or the Federal 
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Government's CONUS standards. whichever is lower. The SFPlJC will not pay 
relocation costs for Contractor staff assigned to the contract on a full-time or on-going 
basis more than six months 

B) Communications!Mail/Reprographics, in accordance with the guidance and policies established by 
the Office of the Controller and the applicable Federal Agencies, and with proper documentation: 

• Overnight/priority mail related to a specific deliverable identified in the task order; 
• Long distance/toll telephone calls and facsimiles from remote locations (not 

Contractor's home office); and 
• Reprographics and printing at remote locations (not Contractor's home office) and/or 

for special requirements. 

C) Equipment/Computers/lltilities/Facilities, in accordance with the guidance and policies established 
by the Office of the Controller and the applicable Federal Agencies, and with proper documentation: 

• Use of specialty computer hardware, software and project equipment not provided by 
the SFPlJC and identified in Contractor's proposal and approved by PM/Bureau 
Manager on the task order; 

• Telecommunications lines/lltility hook ups to remote locations when required and 
identified in Contractor's proposal and approved by PM on the task order; and 

• Conference Rooms required for briefings/presentations at remote locations identified 
in Contractor's proposal. 

D) Other, in accordance with the guidance and policies established by the Office of the Controller 
and the applicable Federal Agencies: 

• Laboratory tests supporting a deliverable and identified in the task order; and 
• Permits, as required by Federal, State, and local governments. 

5. Subconsultant Fees: 

• Subject to above restrictions; 
• Shall be subject to written pre-approval by the SFPUC Project Manager: and 
• Subcontractor administration markup is limited to actual cost not to exceed 5% 

6. Direct Labor Rates: Direct labor payroll rates can be adjusted annually limited to a maximum of 
the CPI (San Francisco Bay Area for llrban Wage Earners and Clerical Workers) for the previous 
year. Adjustments for individual Contractor employees may exceed the maximum provided that 
the total adjustment dollars for Contractor employees dedicated to this contract do not exceed the 
maximum dollars based on the total direct salary paid on the contract for the previous year plus 
the CPL 

7. Retention: Five percent (5%) of each invoice payment will be withheld for each task order. 
When the work for the task order or defined critical milestones has been completed to the 
satisfaction of the SFPUC Project Manager and all work products have been received and 
approved by the SFPUC Project Manager, Contractor may request that the retention be released. 
In lieu of money retention, an irrevocable letter of credit acceptable to the City will be accepted. 

8. Invoice Requirements: Contractor shall submit one original invoice package with the 
appropriate HRC reporting forms and supporting documentation to substantiate the time. mileage 
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and ODCs for the prime and subcontractors. A standard invoice format shall be developed by 
Contractor anticipating project complexity and used thereafter. Each invoice must be with an 
HRC Form No. 7 to identity the pamcipation and amount payable to subcontractors. Timesheets, 
cards or logs must include a brief description memorializing, on a daily basis, when and what 
work was performed. Mileage logs must include the beginning and ending mileage to 

substantiate the variable portal-to-portal distance and local driving required while performing the 
work. Any "Other Direct Costs" must be substantiated with receipts including a brief description 
for each receipt memorializing the purpose. Complete invoice packages should be sent directly to 
the SFPUC Project Manager. 

HRC Form No. 9 must be sent to the Project Manager within ten (JO) days of receiving payment 
for each invoice to document the subcontractor's payment by the prime Contractor. 

HRC Form No. 8 must be sent to the Project Manager with the final invoice for each task order 
to authenticate the total subcontractor participation and close out the Purchase Order Release. 

9. Audited financial Statements: Within ninety (90) days after the end of Contractor's fiscal year, 
Contractor shall submit to client year-end financial statements and an unqualified audit report 
certified by an independent Certified Public Accountant (CPA). This report shall stale that the 
audit was conducted in accordance with auditing standards generally accepted in the United 
States of America and the standards applicable to financial audits contained in Government 
Auditing Standards, issued by the comptroller General of the United States. Contractor shall also 
provide schedules of indirect cost rates and accompanying audit report by its independent 
Certified Public Accountant. This report shall also state that the audit was conducted in 
accordance with auditing standards generally accepted in the United States of America and the 
standards applicable to financial audits contained in Government Auditing Standards, issued by 
the Comptroller General of the United States, and that the schedule of indirect cost rates were 
prepared on the basis of accounting practices prescribed by Chapter !, Part 31, of the Federal 
Acquisition Regulation (FAR) and other applicable federal and state regulations. Contractor 
shall pay for the cost of the foregoing audit. 

10. Audit: All costs submitted for payment by Contractor are subject to audit as stipulated in Section 
28 (a) Audit and Inspection of Records. Contractor's billing rates are not subject to audit with 
respect to the makeup or composition of the rates but actual salary must be verifiable by certified 
payroll records. 
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CS-820: Engineering Services for the New Irvington Tunnel 
URS Corporation 

Task 

No Task Summary 
Staff 

Classification 

FEE SCHEDULE APPENDIX B-1 

Name of 
Proposed 

Staff Person 

Consultant 

Name 

WLA 
WCA 
WLA 
MWH 
TASK 3 TOTAL 

Estimated 
Number 

of Hours 

"" 

Base Base 

Hourly labor 
Rate Cost($) 

'"'{F)'{G) 

Billing 

Rate 

($/hour) 

Actual 
Labor 

Cost($) 

"'(F)"{!) 

'""'1~r--,-~,,,J,,;U, ___ """=lill 

$10$00 
$114 82 



CS·820: Engineering Services for the New Irvington Tunnel 

URS Corporation 

Task 

No. 

A 

Task Summary 

B 

Staff 

Classification 

Pw•cqa! Eng1noer 

Eng"wer iii 

FEE SCHEDULE APPENDIX B-1 

Name of Estimated 

Proposed Consultant Number 

Staff Person Name of Hours 

c.~£'....~'!~J.1 _________ ....JL--'""'-"'---LC"---..C,""-~-·t---

Sh:ibhna Upadhyaya URS 120 
S0garan Logeswarnn URS 60 

Kyle Wtifo URS 640 
Rqieiio TarJ)'J URS 60 

Senior CADD Designer NBdine Hulkm URS 60 
CADD Tech<\\rn:m Sa:vador Gathnez URS mo 

Base Base 

Hourly Labor 

Rate Cost($) 

($/hour) =(F)'(G) 

G 

$26 63 
$34 48 
$25 32 S2.532 

BU!lng 

Rate 

($!hour) 

$H5 50 
$67 79 
$80 74 
$87 23 
$71 40 

Actual 

Labor 

Cost($) 

"'(F)'(!) 

$14 ~iW, 
$1'.'f_OBO 

$7 00\l 
$1_440 
$1.260 

000 
$12.Q(J() 
% ((;) 

$~ 130 
$43187 
$0.4S9 
$'/.J{'J 

$'/.140 



CS-820: Engineering Services for the New Irvington Tunnel 
URS Corporation 

Task 

No Task Summary 
SU.ff 

C!as&ification 

FEE SCHEDULE APPENDIX B·1 

Name of Estimated 

Proposed Consultant Number 
Staff Person Name of Hour& 

Bmse Ba$e 
Hourly Labor 

Rate Cost($) 
($/hour) ={F)'{G) 

G 

Bm!ng 
Rate 

($/hour) 

I 

Actual 

Labor 

Cost($) 

"'(f)"(l) 

w 
I 0 

I J 



CS*820: Engineering Services for the New Irvington Tunnel 

URS Corporation 

Task 

No. Task Summa1y 
Staff 

C!assitlcatJon 

FEE SCHEDULE APPENDIX B·1 

Nam11of 
Proposed 

Staff Person 

John B>~choff 
Tad Fa!dsher 

BitiMw1111 

Lha Jackoon 
Ornna Sourikova 

Consultant 

Name 

URS 
URS 
URS 
TASK9TOTAL 

Estimated 

Number 

of Hours 

45 
'2 
s 

'" 

Bas11 

Hourly 

Rate 

($/hour) 

G 

$4tiBB 
$3() $6 

$19 72 

Bas11 

Labor 
Cost($) 

={f)'{G) 

$2,()8) 

$3.&7 

$11! 

$5.S&tl 

Bllllng 
Ra ta 

($/hour) 

Actual 

Labor 

Cost($) 

"(F)"{!) 

% 
$1 ()34 

S50Q 
$1$,992 



CSw820: Engineering Services for the New Irvington Tunnel 

URS Corporation 

Task 
No. 

LA 
I\\ 

Task Summary 

B 
ms1.it:':!:,1lLbiill!.0.L~f;lfYlE&.%.J!Y!i.'l\JJli\Li!!J>{_Awm\j 

Staff 
Classification 

FEE SCHEDULE APPENDIX B·1 

Name of Estimated 

Proposed Consultant Number 

Staff Person Name of Hours 

Base 

Hourly 

Rate 
($/hour) 

G 

Base 

Labor 

Cost{$) 
=(F)'(G) 

Bil!lng 

Rate 

($/hour) 

Actual 

labor 

Cost{$) 

"' \F~'(I) 



CS~820; Engineering Services for the New Irvington Tunnel 

URS Corporation 

Task 

Nu 

A 

Task Summary 

a 

Other Direct Costs (QOCs) 

... 

fJming1,,,., 

)hoc I lf'llfl s,rnn<1'1s t'nN>%~ li>"!W'.W !'i•nt~' 

TOTAL OTHER OIRECT COSTS 

Staff 

Classification 

Cost 

$600.000 

$1B.OOO 

"" u 

sn 1>oo 
$1'.l,000 

m.o 

so 
$40 0(\0 

$40.GOO 

$61) 000 

$4 000 

S2 

""OM 

,,_ 

$977,500 

FEE SCHEDULE APPENDIX B-1 

Name of 

Proposed 

Staff Person 

Bakarn Kharnenchpodr 
Mikk() Vaikonen 
MennMCh;m 

Irene Liu 

Consultant 

Name 

E 

URS 
URS 
0RS 
URS 
URS 
URS 
URS 
MWH 
~WH 

MWH 
AGS 
AGS 
TEC 
TEC 

TASK 14 TOTAL 

PROJECT TOTA 

Estimated 
Number 

of Hours 

w 

'° 40 

'° 2,321 

49,144 

Base Base Actual 

Hourly Labor Billing Labor 

Raia Cost($) Rate Cost($) 

($/hour) "'{F)'(G) ($fhour) (Ff(!) 

G JA 

$6600 $1 320 $192 72 
$3S 50 $1.420 $103 $() 

$45 [!O $1,8[!0 $1.)2 l5 
$25 89 $1,(140 $16 67 

$105,83(} 

$2,394,765 

Effective Project Multiplier',_.__._.._ __ _._,_2 ..... n._ ________ • 
("-Total Actual Labor Cost I Total Ba:;:.e Labor C(.ht} 

Mallimum Allowable Effective Project Multiplier"' 3.20 

TOTAL PROJECT COST BREAKDOWN 

Total Actual 
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