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PUBLIC WORKS AGREEMENT 
 
This PUBLIC WORKS AGREEMENT (“Agreement”) is made and entered into as 
of DATE (the “Effective Date”), by and between the CITY OF TORRANCE, a 
municipal corporation (“CITY”), and CONTRACTOR NAME, TYPE OF ENTITY 
(“CONTRACTOR”). 
 
RECITALS: 
 
A. The CITY wishes to retain the services of an experienced and qualified 

CONTRACTOR to construct the PROJECT NAME & BID NUMBER; 
 
B. In order to obtain the desired services, The CITY has circulated a Notice 

Inviting Bids for the construction of the PROJECT NAME & BID NUMBER 
(the “NIB”); and 

 
C. CONTRACTOR has submitted a Bid (the “Bid”) in response to the NIB. 

CONTRACTOR represents that it is qualified to perform those services 
requested in the Plans and Specifications.  Based upon its review of all 
Bids submitted in response to the NIB, The CITY is willing to award the 
contract to CONTRACTOR. 

 
AGREEMENT: 
 
1. SERVICES TO BE PERFORMED BY CONTRACTOR 
 

CONTRACTOR will provide the services and install those materials listed 
in the Plans and Specifications, which are on file in the Public Works 
Department.  The NIB and the Plans and Specifications are made a part of 
this Agreement.  A copy of the Bid is attached as Exhibit A. 
 

2. TERM 
 

Unless earlier terminated in accordance with Paragraph 4 below, this 
Agreement will continue in full force and effect for two years from the 
Effective Date. 

 
3. COMPENSATION 
 

A. CONTRACTOR’s Fee. 
 
For services rendered pursuant to this Agreement, CONTRACTOR 
will be paid in accordance with CONTRACTOR’s Bid; provided, 
however, that in no event will the total amount of money paid the 
CONTRACTOR, for services initially contemplated by this 
Agreement, exceed the sum of $INSERT DOLLAR AMOUNT 
(“Agreement Sum”), plus a contingency of $INSERT DOLLAR 
AMOUNT, if first approved in writing by the CITY. 
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B. Schedule of Payment. 

Provided that the CONTRACTOR is not in default under the terms 
of this Agreement, upon presentation of an invoice, CONTRACTOR 
will be paid monthly, within 30 days after the date of the monthly 
invoice. 

 
4. TERMINATION OF AGREEMENT 
 

A. Termination by CITY for Convenience. 
 

1. CITY may, at any time, terminate the Agreement for CITY’s 
convenience and without cause. 

 
2. Upon receipt of written notice from CITY of such termination for 

CITY’s convenience, CONTRACTOR will: 
 

a) cease operations as directed by CITY in the notice; 
b) take actions necessary, or that CITY may direct, for the 

protection and preservation of the work; and 
c) except for work directed to be performed prior to the effective 

date of termination stated in the notice, terminate all existing 
subcontracts and purchase orders and enter into no further 
subcontracts and purchase orders. 

 
3. In case of such termination for CITY’s convenience, 

CONTRACTOR will be entitled to receive payment for work 
executed; and costs incurred by reason of such termination, along 
with reasonable overhead and profit on the work not executed. 

 
B. Termination for Cause. 

 
1. If either party fails to perform any term, covenant or condition in 

this Agreement and that failure continues for 15 calendar days 
after the nondefaulting party gives the defaulting party notice of 
the failure to perform, this Agreement may be terminated for 
cause; provided, however, that if during the notice period the 
defaulting party has promptly commenced and continues diligent 
efforts to remedy the default, the defaulting party will have such 
additional time as is reasonably necessary to remedy the default. 

 
2. In the event this Agreement is terminated for cause by the default 

of the CONTRACTOR, the CITY may, at the expense of the 
CONTRACTOR and its surety, complete this Agreement or cause 
it to be completed.  Any check or bond delivered to the CITY in 
connection with this Agreement, and the money payable thereon, 
will be forfeited to and remain the property of the CITY.  All 
moneys due the CONTRACTOR under the terms of this 
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Agreement will be retained by the CITY, but the retention will not 
release the CONTRACTOR and its surety from liability for the 
default.  Under these circumstances, however, the 
CONTRACTOR and its surety will be credited with the amount of 
money retained, toward any amount by which the cost of 
completion exceeds the Agreement Sum and any amount 
authorized for extra services. 

 
3. Termination for cause will not affect or terminate any of the rights 

of the CITY as against the CONTRACTOR or its surety then 
existing, or which may thereafter accrue because of the default; 
this provision is in addition to all other rights and remedies 
available to the CITY under law. 

 
C. Termination for Breach of Law. 

 
In the event the CONTRACTOR or any of its officers, directors, 
shareholders, employees, agents, subsidiaries or affiliates is 
convicted (i) of a criminal offense as an incident to obtaining or 
attempting to obtain a public or private contract or subcontract, or in 
the performance of a contract or subcontract; (ii) under state or 
federal statutes of embezzlement, theft, forgery, bribery, falsification 
or destruction of records, receiving stolen property, or any other 
offense indicating a lack of business integrity or business honesty 
which currently, seriously, and directly affects responsibility as a 
public consultant or contractor; (iii) under state or federal antitrust 
statutes arising out of the submission of bids or proposals; or (iv) of 
violation of Paragraph 19 of this Agreement; or for any other cause 
the CITY determines to be so serious and compelling as to affect 
CONTRACTOR’s responsibility as a public consultant or contractor, 
including but not limited to, debarment by another governmental 
agency, then the CITY reserves the unilateral right to terminate this 
Agreement or to impose such other sanctions (which may include 
financial sanctions, temporary suspensions or any other condition 
deemed appropriate short of termination) as it deems proper.  The 
CITY will not take action until CONTRACTOR has been given notice 
and an opportunity to present evidence in mitigation. 
 

5. FORCE MAJEURE 
 

  If any party fails to perform its obligations because of strikes, lockouts, 
labor disputes, embargoes, acts of God, inability to obtain labor or 
materials or reasonable substitutes for labor or materials, governmental 
restrictions, governmental regulations, governmental controls, judicial 
orders, enemy or hostile governmental action, civil commotion, fire or 
other casualty, or other causes beyond the reasonable control of the party 
obligated to perform, then that party’s performance shall be excused for a 
period equal to the period of such cause for failure to perform. 
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6. RETENTION OF FUNDS 
 

CONTRACTOR authorizes the CITY to deduct from any amount payable 
to CONTRACTOR (whether or not arising out of this Agreement) any 
amounts the payment of which may be in dispute or that are necessary to 
compensate the CITY for any losses, costs, liabilities, or damages 
suffered by the CITY, and all amounts for which the CITY may be liable to 
third parties, by reason of CONTRACTOR’s negligent acts or omissions or 
willful misconduct in performing or failing to perform CONTRACTOR’s 
obligations under this Agreement.  In the event that any claim is made by 
a third party, the amount or validity of which is disputed by 
CONTRACTOR, or any indebtedness exists that appears to be the basis 
for a claim of lien, the CITY may withhold from any payment due, without 
liability for interest because of the withholding, an amount sufficient to 
cover the claim.  The failure of the CITY to exercise the right to deduct or 
to withhold will not, however, affect the obligations of CONTRACTOR to 
insure, indemnify, and protect the CITY as elsewhere provided in this 
Agreement. 

 
7. THE CITY’S REPRESENTATIVE 
 

The Public Works Director is designated as the “City Representative,” 
authorized to act in its behalf with respect to the work and services 
specified in this Agreement and to make all decisions in connection with 
this Agreement.  Whenever approval, directions, or other actions are 
required by the CITY under this Agreement, those actions will be taken by 
the City Representative, unless otherwise stated.  The City Manager has 
the right to designate another City Representative at any time, by 
providing notice to CONTRACTOR. 

 
8. CONTRACTOR REPRESENTATIVE(S) 
 

The following principal(s) of CONTRACTOR are designated as being the 
principal(s) and representative(s) of CONTRACTOR authorized to act in 
its behalf with respect to the work specified in this Agreement and make 
all decisions in connection with this Agreement: 

 
    REPRESENTATIVE 1 
    REPRESENTATIVE 2  
 
9. INDEPENDENT CONTRACTOR 
 

The CONTRACTOR is, and at all times will remain as to the CITY, a 
wholly independent contractor.  Neither the CITY nor any of its agents will 
have control over the conduct of the CONTRACTOR or any of the 
CONTRACTOR’s employees, except as otherwise set forth in this 
Agreement.  The CONTRACTOR may not, at any time or in any manner, 
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represent that it or any of its agents or employees are in any manner 
agents or employees of the CITY. CITY has no duty, obligation, or 
responsibility to CONTRACTOR’s agents or employees under the 
Affordable Care Act.  CONTRACTOR is solely responsible for any tax 
penalties associated with the failure to offer affordable coverage to its 
agents and employees under the Affordable Care Act and any other 
liabilities, claims and obligations regarding compliance with the Affordable 
Care Act with respect to CONTRACTOR’s agents and employees.  CITY 
is not responsible and shall not be held liable for CONTRACTOR’s failure 
to comply with CONTRACTOR’s duties, obligations, and responsibilities 
under the Affordable Care Act.  CONTRACTOR agrees to defend, 
indemnify and hold CITY harmless for any and all taxes and penalties that 
may be assessed against CITY as a result of CONTRACTOR’s obligations 
under the Affordable Care Act relating to CONTRACTOR’s agents and 
employees. 
 

10. BUSINESS LICENSE 
 

The CONTRACTOR must obtain a City business license prior to the start 
of work under this Agreement, unless CONTRACTOR is qualified for an 
exemption. 
 

11. OTHER LICENSES AND PERMITS 
 

CONTRACTOR warrants that it has all professional, contracting and other 
permits and licenses required to undertake the work contemplated by this 
Agreement. 

 
12. FAMILIARITY WITH WORK 
 

By executing this Agreement, CONTRACTOR warrants that 
CONTRACTOR (a) has thoroughly investigated and considered the scope 
of services to be performed, (b) has carefully considered how the services 
should be performed, and (c) fully understands the facilities, difficulties 
and restrictions attending performance of the services under this 
Agreement.  If the services involve work upon any site, CONTRACTOR 
warrants that CONTRACTOR has or will investigate the site and is or will 
be fully acquainted with the conditions there existing, prior to 
commencement of services set forth in this Agreement.   
Should CONTRACTOR discover any latent or unknown conditions that will 
materially affect the performance of the services set forth in this 
Agreement, CONTRACTOR must immediately inform the CITY of that fact 
and may not proceed except at CONTRACTOR’s risk until written 
instructions are received from the CITY. 
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13. CARE OF WORK 
 
CONTRACTOR must adopt reasonable methods during the life of the 
Agreement to furnish continuous protection to the work, and the 
equipment, materials, papers, documents, plans, studies and other 
components to prevent losses or damages, and will be responsible for all 
damages, to persons or property, until acceptance of the work by the 
CITY, except those losses or damages as may be caused by the CITY’s 
own negligence. 

 
14. CONTRACTOR’S ACCOUNTING RECORDS; OTHER PROJECT 

RECORDS 
 

Records of the CONTRACTOR’s time pertaining to the project, and 
records of accounts between the CITY and the CONTRACTOR, will be 
kept on a generally recognized accounting basis.  CONTRACTOR will 
also maintain all other records, including without limitation specifications, 
drawings, progress reports and the like, relating to the project.  All records 
will be available to the CITY during normal working hours.  
CONTRACTOR will maintain these records for three years after final 
payment. 
 

15. PREVAILING WAGE 
 
All Services rendered pursuant to this agreement must be provided in 
accordance with all ordinances, resolutions, statutes, rules, regulations, 
and laws of City and any Federal, State, or local governmental agency of 
competent jurisdiction.  Contractor is aware of the requirements of 
California Labor Code Sections 1720, et seq., and 1770, et seq., as well 
as of California Code of Regulations, Title 8, Sections 1600, et seq., 
(collectively, the “Prevailing Wage Laws”), which require the payment of 
prevailing wage rates and the performance of other requirements on 
“Public works” and “Maintenance” projects.  If the Services are being 
performed as part of an applicable “Public works” or “Maintenance” 
project, as defined by the Prevailing Wage Laws, and if the total 
compensation is ONE THOUSAND DOLLARS ($1,000) or more, 
Contractor agrees to fully comply with the Prevailing Wage Laws 
including, but not limited to, requirements related to the maintenance of 
payroll records and the employment of apprentices.   
 
Pursuant to California Labor Code Section 1725.5, no contractor or 
subcontractor may be awarded a contract for public work on a “Public 
works” project unless registered with the California Department of 
Industrial Relations (“DIR”) at the time the contract is awarded.  If the 
Services are being performed as part of an applicable “Public works” or 
“Maintenance” project, as defined by the Prevailing Wage Laws, this 
project is subject to compliance monitoring and enforcement by the 
California Department of Industrial Relations (“DIR”).  Contractor will 
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maintain and will require all subcontractors to maintain valid and current 
DIR Public Works Contractor registration during the term of this 
Agreement.  Contractor must notify City in writing immediately, and in no 
case more than twenty-four (24) hours, after receiving any information that 
Contractor’s or any of its subcontractor’s DIR registration status has been 
suspended, revoked, expired, or otherwise changed.   
 
It is understood that it is the responsibility of Contractor to determine the 
correct salary scale.  Contractor will make copies of the prevailing rates of 
per diem wages for each craft, classification, or type of worker needed to 
execute the Services available to interested parties upon request, and 
post copies at Contractor’s principal place of business and at the project 
site, if any.  The statutory penalties for failure to pay prevailing wage or to 
comply with State wage and hour laws will be enforced.  Contractor must 
forfeit to City TWENTY FIVE DOLLARS ($25.00) per day for each worker 
who works in excess of the minimum working hours when Contractor does 
not pay overtime.  In accordance with the provisions of Labor Code 
Sections 1810 et seq., eight (8) hours is the legal working day.   
 
Contractor must also comply with State law requirements to maintain 
payroll records and must provide for certified records and inspection of 
records as required by California Labor Code Section 1770 et seq., 
including Section 1776.  Contractor will defend (with counsel selected by 
City), indemnify, and hold City, its elected officials, officers, employees, 
and agents free and harmless from any claim or liability arising out of any 
failure or alleged failure to comply with the Prevailing Wage Laws.  It is 
agreed by the parties that, in connection with performance of the Services, 
including, without limitation, any and all “Public works” (as defined by the 
Prevailing Wage Laws), Contractor will bear all risks of payment or non-
payment of prevailing wages under California law and/or the 
implementation of Labor Code Section 1781, as the same may be 
amended from time to time, and/or any other similar law.  Contractor 
acknowledges and agrees that it will be independently responsible for 
reviewing the applicable laws and regulations and effectuating compliance 
with those laws.  Contractor will require the same of all subcontractors. 
 

16. INDEMNIFICATION 
 

CONTRACTOR will indemnify, defend, and hold harmless CITY, the 
Successor Agency to the Former Redevelopment Agency of the City of 
Torrance,  the City Council, each member thereof, present and future, its 
officers, agents and employees from and against any and all liability, 
expenses, including defense costs and legal fees, and claims for damages 
whatsoever, including, but not limited to, those arising from breach of 
contract, bodily injury, death, personal injury, property damage, loss of 
use, or property loss however the same may be caused and regardless of 
the responsibility for negligence.  The obligation to indemnify, defend and 
hold harmless includes, but is not limited to, any liability or expense, 
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including defense costs and legal fees, arising from the negligent acts or 
omissions, or willful misconduct of CONTRACTOR, its officers, 
employees, agents, subcontractors or vendors.  It is further agreed, 
CONTRACTOR’s obligations to indemnify, defend and hold harmless will 
apply even in the event of concurrent negligence on the part of CITY, the 
City Council, each member thereof, present and future, or its officers, 
agents and employees, except for liability resulting solely from the 
negligence or willful misconduct of CITY, its officers, employees or agents.  
Payment by CITY is not a condition precedent to enforcement of this 
indemnity.  In the event of any dispute between CONTRACTOR and 
CITY, as to whether liability arises from the sole negligence of the CITY or 
its officers, employees, agents, subcontractors or vendors, 
CONTRACTOR will be obligated to pay for CITY’s defense until such time 
as a final judgment has been entered adjudicating the CITY as solely 
negligent. CONTRACTOR will not be entitled in the event of such a 
determination to any reimbursement of defense costs including but not 
limited to attorney’s fees, expert fees and costs of litigation. 

 
17. NON-LIABILITY OF THE CITY’S OFFICERS AND EMPLOYEES 
 

No officer or employee of the CITY will be personally liable to 
CONTRACTOR, in the event of any default or breach by the CITY or for 
any amount that may become due to CONTRACTOR. 
 

18. INSURANCE 
 

A. CONTRACTOR must maintain at its sole expense the following 
insurance, which will be full coverage not subject to self-insurance 
provisions: 

 
1. Automobile Liability, including owned, non-owned and hired 

vehicles, with at least the following limits of liability: 
 
a. Combined single limits of $2,000,000 per occurrence. 

 
2. General Liability including coverage for premises, products 

and completed operations, independent contractors, 
personal injury and contractual obligations with combined 
single limits of coverage of at least $3,000,000 per 
occurrence, with an annual aggregate of no less than 
$5,000,000. 

 
3. Workers’ Compensation with limits as required by the State 

of California and Employers Liability with limits of at least 
$1,000,000. 

 
B. The insurance provided by CONTRACTOR will be primary and 

non-contributory. 
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C. CITY, the Successor Agency to the Former Redevelopment Agency 

of the City of Torrance, the City Council and each member thereof, 
members of boards and commissions, every officer, agent, official, 
employee and volunteer must be named as additional insureds 
under the automobile and general liability policies. 

 
D. CONTRACTOR must provide certificates of insurance and/or 

endorsements to the City Clerk of the City of Torrance before the 
commencement of work. 

 
E. Each insurance policy required by this Paragraph must contain a 

provision that no termination, cancellation or change of coverage 
can be made without thirty days notice to the CITY. 

 
F. CONTRACTOR must include all subcontractors as insureds under 

its policies or must furnish separate certificates and endorsements 
for each subcontractor.  All coverage for subcontractors will be 
subject to all of the requirements of this Paragraph 17. 

 
19. SUFFICIENCY OF INSURERS 
 

Insurance required by this Agreement will be satisfactory only if issued by 
companies admitted to do business in California, rated “B+” or better in the 
most recent edition of Best’s Key Rating Guide, and only if they are of a 
financial category Class VII or better, unless these requirements are 
waived by the Risk Manager of the CITY (“Risk Manager”) due to unique 
circumstances.  In the event the Risk Manager determines that the work or 
services to be performed under this Agreement creates an increased or 
decreased risk of loss to the CITY, the CONTRACTOR agrees that the 
minimum limits of any insurance policies and/or the performance bond 
required by this Agreement may be changed accordingly upon receipt of 
written notice from the Risk Manager; provided that CONTRACTOR will 
have the right to appeal a determination of increased coverage by the Risk 
Manager to the City Council of the CITY within 10 days of receipt of notice 
from the Risk Manager. 
 

20. CONFLICT OF INTEREST 
 

A. No officer or employee of the CITY may have any financial interest, 
direct or indirect, in this Agreement, nor may any officer or 
employee participate in any decision relating to the Agreement that 
effects the officer or employee’s financial interest or the financial 
interest of any corporation, partnership or association in which the 
officer or employee is, directly or indirectly interested, in violation of 
any law, rule or regulation. 
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B. No person may offer, give, or agree to give any officer or employee 
or former officer or employee, nor may any officer or employee 
solicit, demand, accept, or agree to accept from another person, a 
gratuity or an offer of employment in connection with any decision, 
approval, disapproval, recommendation, preparation or any part of 
a program requirement or a purchase request, influencing the 
content of any specification or procurement standard, rendering of 
advice, investigation, auditing, or in any other advisory capacity in 
any way pertaining to any program requirement, contract or 
subcontract, or to any solicitation or proposal. 

 
21. NOTICE 
 

A. All notices, requests, demands, or other communications under this 
Agreement will be in writing.  Notice will be sufficiently given for all 
purposes as follows: 

 
1. Personal delivery.  When personally delivered to the 

recipient:  notice is effective on delivery. 
 
2. First Class mail.  When mailed first class to the last address 

of the recipient known to the party giving notice:  notice is 
effective three mail delivery days after deposit in an United 
States Postal Service office or mailbox. 

 
3. Certified mail.  When mailed certified mail, return receipt 

requested:  notice is effective on receipt, if delivery is 
confirmed by a return receipt. 

 
4. Overnight delivery.  When delivered by an overnight delivery 

service, charges prepaid or charged to the sender’s account:  
notice is effective on delivery, if delivery is confirmed by the 
delivery service. 

 
5. Facsimile transmission.  When sent by fax to the last fax 

number of the recipient known to the party giving notice:  
notice is effective on receipt.  Any notice given by fax will be 
deemed received on the next business day if it is received 
after 5:00 p.m. (recipient’s time) or on a non-business day. 

 
6. Addresses for purpose of giving notice are as follows: 

 
CONTRACTOR: CONTRACTOR’S NAME AND 

ADDRESS 
  
  
  
 Fax: INSERT FAX NUMBER 
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CITY: City Clerk 

City of Torrance 
3031 Torrance Boulevard 
Torrance, CA  90509-2970 
Fax:  (310) 618-2931 

 
with a copy to: 

 
Attn: PROJECT MANAGER'S 
NAME 
Public Works Department 
City of Torrance 
20500 Madrona Avenue 
Torrance, CA 90503 
Fax: (310) 781-6902 

 
B. Any correctly addressed notice that is refused, unclaimed, or 

undeliverable because of an act or omission of the party to be 
notified, will be deemed effective as of the first date the notice was 
refused, unclaimed or deemed undeliverable by the postal 
authorities, messenger or overnight delivery service. 

 
C. Either party may change its address or fax number by giving the 

other party notice of the change in any manner permitted by this 
Agreement. 

 
22. PROHIBITION AGAINST ASSIGNMENT AND SUBCONTRACTING 
 

This Agreement and all exhibits are binding on the heirs, successors, and 
assigns of the parties.  The Agreement may not be assigned or 
subcontracted by either the CITY or CONTRACTOR without the prior 
written consent of the other. 
 

23. INTEGRATION; AMENDMENT 
 

This Agreement represents the entire understanding of the CITY and 
CONTRACTOR as to those matters contained in it.  No prior oral or 
written understanding will be of any force or effect with respect to the 
terms of this Agreement.  The Agreement may not be modified or altered 
except in writing signed by both parties. 
 

24. INTERPRETATION 
 

The terms of this Agreement should be construed in accordance with the 
meaning of the language used and should not be construed for or against 
either party by reason of the authorship of this Agreement or any other 
rule of construction that might otherwise apply. 
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25. SEVERABILITY 
 

If any part of this Agreement is found to be in conflict with applicable laws, 
that part will be inoperative, null and void insofar as it is in conflict with any 
applicable laws, but the remainder of the Agreement will remain in full 
force and effect. 

 
26. TIME OF ESSENCE 
 

Time is of the essence in the performance of this Agreement. 
 

27. GOVERNING LAW; JURISDICTION 
 

This Agreement will be administered and interpreted under the laws of the 
State of California.  Jurisdiction of any litigation arising from the 
Agreement will be in Los Angeles County, California. 

 
28. COMPLIANCE WITH STATUTES AND REGULATIONS 
 

CONTRACTOR will be knowledgeable of and will comply with all 
applicable federal, state, county and city statutes, rules, regulations, 
ordinances and orders. 
 

29. WAIVER OF BREACH 
 

No delay or omission in the exercise of any right or remedy by a 
nondefaulting party on any default will impair the right or remedy or be 
construed as a waiver.  A party’s consent or approval of any act by the 
other party requiring the party’s consent or approval will not be deemed to 
waive or render unnecessary the other party’s consent to or approval of 
any subsequent act.  Any waiver by either party of any default must be in 
writing and will not be a waiver of any other default concerning the same 
or any other provision of this Agreement. 
 

30. ATTORNEY’S FEES 
 

Except as provided for in Paragraph 15, in any dispute, litigation, 
arbitration, or other proceeding by which one party either seeks to enforce 
its rights under this Agreement (whether in contract, tort or both) or seeks 
a declaration of any rights or obligations under this Agreement, the 
prevailing party will be awarded reasonable attorney’s fees, together with 
any costs and expenses, to resolve the dispute and to enforce any 
judgment. 

 
31. EXHIBITS 
 

All exhibits identified in this Agreement are incorporated into the 
Agreement by this reference. 
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32.      CONTRACTOR’S AUTHORITY TO EXECUTE 
 

The persons executing this Agreement on behalf of the CONTRACTOR 
warrant that (i) the CONTRACTOR is duly organized and existing; (ii) they 
are duly authorized to execute this Agreement on behalf of the 
CONTRACTOR; (iii) by so executing this Agreement, the CONTRACTOR 
is formally bound to the provisions of this Agreement; and (iv) the entering 
into this Agreement does not violate any provision of any other Agreement 
to which the CONTRACTOR is bound. 
 

City of Torrance, BUSINESS OR INDIVIDUAL NAME  
a municipal corporation TYPE OF ENTITY  
 
 
 
__________________________________ 

 
 
 
By: ______________________________ 

Patrick J. Furey, Mayor  SIGNER, TITLE 
 
ATTEST: 
 
 
 
___________________________________ 

 

Rebecca Poirier, MMC 
City Clerk 

 

 
APPROVED AS TO FORM: 
 
JOHN L. FELLOWS III 
City Attorney 
 
 
 
By: _______________________________ 

 

  
 
Attachment: Exhibit A:  Bid 
Revised: 11/17/15
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EXHIBIT A 
 

Bid 
 

 





 

 



 

 

  



 

 

 
 

 



 

 



 

 

This form can be printed from our website at http://www.torrnet.com/416.htm. 
 





















































































 

 

Building Permit Number:  ______________________ 
CITY OF TORRANCE 

      Construction & Demolition Waste Management Plan (WMP) 
THE REQUIREMENT IS TO REUSE OR RECYCLE AT LEAST 50% OF PROJECT WASTE                                          

AND 100% OF EXCAVATED SOIL AND LAND-CLEARING DEBRIS 

1) As part of your application, you must complete the front and back of this page and the "estimate" or left side of the 
table on the backside of this page to the best of your ability, indicating that you will recycle at least 50% of the waste 
from the project and 100% of excavated soil and land-clearing debris. 

2) As your project proceeds, collect and keep receipts of all waste disposed, recycled, reused or donated.  Receipts must 
show material type, weight of material, how the material was treated and the facility used. 

3) To final your project, you must then fill out the "actual" or right side of the table on the backside of this sheet, and 
submit it again with all the receipts to verify that at least 50% of the project's waste and 100% of excavated soil and 
land-clearing debris was diverted from the landfills.   

Please note, if you are contracting with a different company to haul your waste or using a roll off box from another 
company, that company must have a business license to operate in the City of Torrance. 

A COPY OF THIS WMP AND RECEIPTS (SHOWING MATERIAL TYPE, WEIGHT, TREATMENT AND FACILITY 

USED) FOR ALL RECYCLING AND DISPOSAL SHALL BE SUBMITTED BEFORE THE PROJECT WILL 

RECEIVE FINAL BUILDING APPROVAL.  (FOR DEMO PERMITS, THE RECEIPTS FOR THE DEMOLITION 

WASTE SHOULD BE PROVIDED BEFORE THE FIRST FOOTING INSPECTION AFTER THE BUILDING PERMIT HAS 

BEEN ISSUED.)   

Project Name:    

Location:    

Requesting Infeasibility Exemption:   Yes      No 

Contractor Name:       Contact Name:    

Address:       Contact Phone:    

Recycler:       Recycler Contact:    

Recycler Address:       Recycler Contact Phone:    

 
  
 

 
 

 
 
 
 
 
 

Submit this form and the attached Waste Management Plan Table to:    WMP Compliance Official 
Alison Sherman, Public Works 

asherman@TorranceCA.Gov 
                                                                                                                  Fax: 310-781-6902 

 

CITY USE ONLY 
 Application (Date) Final (Date) 
Approved   
Further explanation needed (see attached)   
Denied    

Infeasibility Exemption Approved   

Reviewed By   

For questions or for in-person visit (by 
appointment only), please call 310-781-6900 



 

 

CITY OF TORRANCE 
Construction & Demolition Waste Management Plan Table 

Project Name:             

Total Estimated Waste Generated by Project:    (in tons). 
(Ask your hauler, recycler or site cleanup vendor to assist you.  Use receipts from your previous jobs for estimates) 

Complete and return with Building Permit 
Application 

Complete and return with receipts prior to 
final building approval 

Material Type Estimated 
Reused/ 
Recycled 

Estimated 
Disposed/ 
Landfilled 

Actual 
Reused/ 
Recycled 

Actual 
Disposed/ 
Landfilled 

Vendor or Facility Used 
(Destination) 

 (In Tons) (In Tons) (In Tons) (In Tons)  

Asphalt & Concrete      

Bricks/Masonry/Tiles      

Building Materials (doors, 
windows, fixtures, etc.) 

     

Cardboard      

Excavated dirt and land-
clearing debris 

     

Dirt      

Landscape Debris (Plant & 
Tree Trimmings) 

     

Scrap Metal      

Unpainted Wood & Pallets      

Other (painted wood & 
drywall, roofing, etc.) 

     

Mixed C&D      

Trash/Garbage      

TOTAL      

If you are requesting an infeasibility exemption and the estimated amount reused/recycled is less 
than 50%, please explain why (attach additional sheets if necessary): 
  
  

________________________________________________ 
 
Prepared by (print):    Date:    
 
Signature:    Phone Number:_______________ 
Must be signed by Contractor or Owner.  Signatory accepts financial responsibility for penalties for 
non-compliance.   
                                                 
 Mixed C&D is defined as a mixture of three or more materials (e.g. wood, drywall, roofing, etc.) from construction or 
demolition sites that will be taken to a facility capable of recycling those commingled materials. 



 

 

 
 

Conversion Rates 
 
The following conversion rates are estimates to help complete the Waste Management 
Plan by converting materials into tonnage format.  The ranges vary widely, depending on 
how the materials are handled (compacted, loose, chipped, etc.).  Use the conversion 
factors and receipts from any previous projects to help you estimate the potential amount 
of materials and diversion.  Take into consideration the type and load of vehicles that will 
be used to haul the materials.  Ask your hauler or recycler to assist you in estimating these 
numbers. 
 
 

Material Lbs/cy Tons/cy 

Asphalt 1,400 lbs/cy 0.7 tons/cy 

Brick 2,430 lbs/cy  1.21 tons/cy 

Cardboard 100 lbs/cy 0.05 tons/cy 

Concrete 2,600 lbs/cy 
(Sources range from 1,000 to 4,000) 

1.3 tons/cy 

Dirt/Soils 2,660 lbs/cy   1.33 tons/cy 

Drywall 700 lbs/cy 0.35 tons/cy 

Wood (chipped) 300 - 650 lbs/cy 0.15 – 0.3 tons/cy 

Mixed C&D 
Debris 

900 lbs/cy 0.45 tons/cy 

Mixed 
Waste/Trash 

100 - 350 lbs/cy 0.05 - 0.175 tons/cy 

 





 15.      Double Permit       Parent Permit Number   _______________________________________

Applicant's Reference Number / Utility Work Order Number   _______________________________________
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STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION

STANDARD ENCROACHMENT PERMIT APPLICATION
TR-0100  (REV. 07/2007)

Permission is requested to encroach on the State Highway right-of-way as follows:
(Complete all BOXES [write N/A if not applicable] Please print single sided)
This application is not complete until all requirements have been approved.

PERMIT NO.

DIST/CO/RTE/PM

FOR CALTRANS USE

EXCAVATION

PIPES

 17.  Completely describe work to be done within STATE highway right-of-way :
Attach 6 complete sets of plans (folded to 8.5" x 11"), and any applicable specifications, calculations, maps, etc.
All dimensions shall be in U.S. Customary (English) Units.

4. ADDRESS OR STREET NAME

8. WORK TO BE PERFORMED BY

7. PORTION OF RIGHT-OF-WAY

CONTRACTOR

MAX. DEPTH

 PRODUCT TYPE 14. CALTRANS' PROJECT CODE

SURFACE TYPE

 VOLTAGE / PSIG

3. POSTMILE2. ROUTE1. COUNTY

 AVG. DEPTH

9.  EST.  START  DATE

 DIAMETER

 AVG. WIDTH

10. EST.  COMPLETION  DATE

 LENGTH

OWN FORCES

6. CROSS STREET (Distance and direction from site)

5. CITY

12.  EST. COST IN STATE HIGHWAY RIGHT-OF-WAY

DATE OF SIMPLEX STAMP

SIMPLEX STAMP

 16.   Have your plans been reviewed by another Caltrans branch?       NO               YES  (If "YES")    Who?____________________

11.

13.

19. Will this project cause a substantial change in the significance of a historical resource (45 years or older), or cultural resource?

20. Is this project on an existing highway or street where the activity involves removal of a scenic resource including a significant tree or stand of trees, a

rock outcropping or a historic building?        YES         NO    (If "YES", provide a description)

 (If "YES", provide a description)

NO (If "NO", please check the category below which best describes the project, and complete page 4 of this application.)

YES (If "YES", check type of project and attach environmental documentation and conditions of approval. )

18. Is a city, county, or other agency involved in the approval of this project?

DRIVEWAY OR ROAD APPROACH, RECONSTRUCTION, MAINTENANCE, OR RESURFACING

PUBLIC UTILITY MODIFICATIONS, EXTENSIONS, HOOKUPS

FLAGS, SIGNS, BANNERS, DECORATIONS, PARADES AND CELEBRATIONS

ENVIRONMENTAL IMPACT REPORTNEGATIVE DECLARATIONCATEGORICALLY EXEMPT

21. Is work being done on applicant's property? (If "YES", attach site and grading plans.) YES             NO

FENCE

EROSION CONTROL

MAILBOX

OTHER ______________________________________________________________________________

OTHER _____________________________

GRADINGBUILDING COMMERCIAL DEVELOPMENT OTHER _______________________________________________________________

LANDSCAPING

YES         NO

ADA NOTICE: For individuals with sensory disabilities, this document is available in alternate formats. For information, call (916) 654–6410, TTY 711, or write to
Records and Forms Management, 1120 N Street, MS–89, Sacramento, CA 95814.

FEDERAL STATE              LOCAL            PRIVATE

FUNDING SOURCE(S)



STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION

STANDARD ENCROACHMENT PERMIT APPLICATION
TR-0100  (REV. 07/2007)

 ADDRESS of AUTHORIZED AGENT / ENGINEER (Include City and Zip Code)

27. SIGNATURE of APPLICANT or AUTHORIZED AGENT

26. NAME of AUTHORIZED AGENT / ENGINEER (Print or Type)

25. NAME of APPLICANT or ORGANIZATION    (Print or Type)

28. PRINT OR TYPE NAME

E-MAIL ADDRESS

29.TITLE 30. DATE

PLEASE READ THE FOLLOWING CLAUSES PRIOR TO SIGNING THIS ENCROACHMENT PERMIT APPLICATION.

The applicant, understands and herein agrees that an encroachment permit can be denied, and/or a bond required for non-
payment of prior or present encroachment permit fees.  Encroachment Permit fees may still be due when an application
is withdrawn or denied, and that a denial may be appealed, in accordance with the California Streets and Highways Code,
Section 671.5.  All work shall be done in accordance with Caltrans rules and regulations subject to inspection and approval.

The applicant, understands and herein agrees to the general provisions, special provisions and conditions of the
encroachment permit, and to indemnify and hold harmless the State, its officers, directors, agents, employees and each
of them (Indemnitees) from and against any and all claims, demands, causes of action, damages, costs, expenses, actual
attorneys’ fees, judgments, losses and liabilities of every kind and nature whatsoever  (Claims) arising out of or in connection
with the issuance and/or use of this encroachment permit and the placement and subsequent operation and maintenance
of said encroachment for: 1) bodily injury and/or death to persons including but not limited to the Applicant, the State and
its officers, directors, agents and employees, the Indemnities, and the public; and 2) damage to property of anyone.  Except
as provided by law, the indemnification provisions stated above shall apply regardless of the existence or degree of fault
of Indemnities.  The Applicant, however, shall not be obligated to indemnify Indemnities for Claims arising from the sole
negligence and willful misconduct of State, its officers, directors, agents or employees.

An encroachment permit is not a property right and does not transfer with the property to a new owner

DISCHARGES OF STORM WATER AND NON-STORM WATER: Work within State Highway right-of-way shall be conducted
in compliance with all applicable requirements of the National Pollutant Discharge Elimination System (NPDES) permit
issued to the Department of Transportation (Department), to govern the discharge of storm water and non-storm water from
its properties.  Work shall also be in compliance with all other applicable Federal, State and Local laws and regulations, and
with the Department’s Encroachment Permits Manual and encroachment permit. Compliance with the Departments
NPDES permit requires amongst other things, the preparation and submission of a Storm Water Pollution Protection Plan
(SWPPP), or a Water Pollution Control Program (WPCP), and the approval of same by the appropriate reviewing authority
prior to the start of any work. Information on the requirements may also be reviewed on the Department's Construction
Website at:

http://www.dot.ca.gov/hq/construc/stormwater

 PHONE NUMBER

 ADDRESS of APPLICANT or ORGANIZATION WHERE PERMIT IS TO BE MAILED    (Include City and Zip Code)

FAX NUMBER

E-MAIL ADDRESS

 PHONE NUMBER FAX NUMBER

IS LETTER OF AUTHORIZATION ATTACHED?

 YES  NO

PERMIT NO.

Page 2 of 4

22. Will this proposed project require the disturbance of soil? YES NO

If "YES", estimate the area within State Highway right-of-way in square feet AND acres: _____________________ (ft2) AND ______________________ (acres)

       estimate the area outside of State Highway right-of-way in square feet AND acres: ______________________ (ft2) AND _____________________ (acres)

23. Will this proposed project require dewatering? YES NO

If "YES", estimate total gallons AND gallons/month.__________________________ (gallons) AND __________________________ (gallons/month)

SOURCE*: STORM WATER NON-STORM WATER

(*See Caltrans SWMP for definitions of non-storm water discharge:  http://www.dot.ca.gov/hq/env/stormwater/index.htm )

24. How will any storm water or ground water be disposed of from within or near the limits of this proposed project?

Storm Drain System Combined Sewer / Storm System Storm Water Retention Basin

Other (explain): _______________________________________________________________________________________________________________________



FEE CALCULATION -- FOR CALTRANS USE

CASH CREDIT CARD

EXEMPT

CALCULATED BY (1) (2)

PROJECT CODE  __ __ __ __ __ __ DEFERRED BILLING (Utility)

REVIEW

1. _______ HOURS  @  $________ *

2. _______ HOURS  @  $________ *

INSPECTION

1. _______ HOURS  @  $________ *

2. _______ HOURS  @  $________ *

FIELD WORK

_________ HOURS  @  $________ *

1. FEE / DEPOSIT DATE DATE2. FEE / DEPOSIT TOTAL FEE / DEPOSIT

$______________

$______________ $______________

$______________

1. FEE / DEPOSIT DATE DATE2. FEE / DEPOSIT TOTAL FEE / DEPOSIT

$______________

$______________ $______________

$______________

$______________ $______________ $______________

CASH DEPOSIT IN LIEU OF BOND $______________ $______________ $______________

TOTAL COLLECTED

CASHIER'S INITIALS

$______________ $______________

 ______________  ______________ $______________

* The Standard Hourly Rate is set annually by HQ Encroachment Permits.  District Office staff do not have authority to modify this rate.

PERFORMANCE BOND

PAYMENT BOND

DATE

DATE

AMOUNT
$

AMOUNT

DEPOSITDEPOSIT DEPOSITDATE DATE
EQUIPMENT & MATERIALS

$______________$______________ $______________

LIABILITY INSURANCE REQUIRED?

$

AMOUNT
$       YES             NO

CHECK  NUMBER _________ NAME ON CHECK ___________________________ PHONE NUMBER _________________

NAME ON CARD ____________________________ PHONE NUMBER _________________

STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION

STANDARD ENCROACHMENT PERMIT APPLICATION
TR-0100  (REV. 07/2007)

PERMIT NO.

Page 3 of 4

WORK ORDER/REFERENCE NUMBER



STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION

STANDARD ENCROACHMENT PERMIT APPLICATION
TR-0100  (REV. 07/2007)

 1.   Will any existing vegetation and/or landscaping within the highway right-of-way be disturbed?

INSTRUCTIONS
for completing page 4

This page needs to be completed when the proposed project DOES NOT involve a City, County or other public agency.

Your answers to these questions will assist departmental staff in identifying any physical, biological, social or economic resources that may

be affected by your proposed project within the State highway right-of-way and to determine which type of environmental studies may be required

to approve your application for an encroachment permit.

It is the applicant's responsibility for the production of all required environmental documentation and supporting studies and in some cases

this may be costly and time-consuming.  If possible, attach photographs of the location of the proposed project.

Please answer these questions to the best of your ability. Provide a description of any "YES" answers (type, name, number, etc.)

 2.   Are there waterways (e.g. river, creek, pond, natural pool or dry streambed) adjacent to or within the limits of the

       project or highway right-of-way?

 3.   Is the proposed project located within five miles of the coast line?

 4.   Will the proposed project generate construction noise levels greater than 86 dBA (e.g. jack-hammering, pile driving)?

 5.   Will the proposed project incorporate land from a public park, recreation area or wildlife refuge open to the public?

 6.   Are there any recreational trails or paths within the limits of the proposed project or highway right-of-way?

 7.   Will the proposed project impact any structures, buildings, rail lines, or bridges within highway right-of-way?

 8.   Will the proposed project impact access to any businesses or residences?

 9.   Will the proposed project impact any existing public utilities or public services?

 10.   Will the proposed project impact existing pedestrian facilities, such as sidewalks, crosswalks, or overcrossings?

 11.   Will new lighting be constructed within or adjacent to highway right-of-way?

PERMIT NO.

Page 4 of 4
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LOS ANGELES COUNTY 
DEPARTMENT OF PUBLIC WORKS 

 

BENCHMARKS 
 

 
 
 

HAWTHORNE/TORRANCE QUAD 
 

2005 ADJUSTMENT 
2005 BASELINE 

NAVD 88 DATUM  FOOT/METER 
 
 
 



PREFACE 
 
The Department of Public Works level net is composed of more than 1,700 miles or 
2720 kilometers of levels supporting in excess of 9,000 benchmarks.  Previously when a 
major readjustment of the net was undertaken, to emphasize the complete break with 
previous elevations, the CY, CG, and CL, series benchmarks were re-labeled DY, DG, 
and DL, respectively.  Beginning in 1993 the Baseline readjustment year will be 
indicated on Baseline BM’s, as indicated below (*).  Henceforth all BM numbers will be 
labeled as a Y, G, or L series that will no longer indicate the major adjustment year. 
 
To facilitate the adjustment, indexing and distribution of the adjusted values of the net, 
the county territory was divided into 33 quads or areas.  For the identification purposes 
each quad was given a name (i.e. “Rosemead”,” La Mirada”, and “Santa Fe”…etc).  
When benchmarks and elevations in the quad are used, the name of the bench and 
quad must be stated in the description, i.e.: 
 
 
(*) BASELINE 90.057  L&BR IN CTR OF CB RET @ NE COR    Y 9191 
    (1990) 295.461 LA HABRA BLVD & VALLEY HOME AVE 
 
 

 
It is expected that this general adjustment will for the most part remain sound for 8 to 10 
years.  Updating constrained adjustments will continue in the future.  When a quad is 
readjusted, new elevations will be published and the date of readjustment will be noted 
in the benchmark description.  Two benchmarks with different adjustment dates will not 
normally agree with each other. 
 
The basic accuracy of the net is reflected by an indicated field probable error of ± 0.017 
feet per mile (4mm per kilometer) of leveling as determined from conditions of closure.  
However, many years of experience in vertical control in the greater Los Angeles basin 
and Antelope Valley indicates that because of varying degrees of subsidence and 
heaving, the true datum is recovered only by obtaining substantial agreement of a 
number of benchmarks. 
 
The users of this network of benchmarks are invited to assist in its maintenance by 
notifying this department of cases of obliteration, apparent mistakes in descriptions or 
elevations, and the disturbance of benchmarks. 
 
 
 

Datum: North American Vertical Datum of 1988 (NAVD88) 
Note: NAVD 1988 minus approximately 2.3 feet (70 cm) equals NGVD 1929 
Datum.  For more accurate equations at individual benchmarks refer to previous 
publications. 

 



Abbreviations used in Benchmark Descriptions 

Abbreviations Descriptions Abbreviations Descriptions 
ABUT Abutment LT Lead and Tack 
ALG Along LACE Los Angeles City Engineer 
ANG PT Angle Point LACS La County Engineer 
B/W Back of Walk LAFC La County Flood Control 
BCR Begin Curb Return L&BN Lead and Bench Nail 
BC Begin Curve L&BR Lead and Brad 
BLDG Building L&N Lead and Nail 
BM Benchmark L&SPK Lead and Spike 
BT SPK Boat or Bolt Spike L&T Lead and Tack 
BR CAP Brass Cap Monument MCR Middle Curb Return 
C B Catch Basin MKD Marked 
CTR Center MC Middle Curve 
C/L Centerline MON Monument 
C/L INT Centerline Intersection N/O North of 
C/L PROD Centerline Produced NR Near 
CONC Concrete OPP Opposite 
COR Corner PI Point of Intersection 
COE Corps of Engineers PK&W PK Nail and Washer 
CULV Culvert P/L Property Line 
CYN Canyon POST Point on Simi-Tangent 
CB Curb PP Power Pole 
CS MON Co. Eng. Monument PVMT Pavement 
CT SPK Cut Spike PROD Produced 
DPW Dept of Public Works RD Road 
DR Driveway RDBM Road Dept Benchmark 
E/O East of RDBM TAG Road Dept Benchmark Tag 
ECR End Curb Return RR Railroad 
EC End Curve R/W Right of Way 
ENT Entrance SDMH Storm Drain Manhole 
FL Flow line SMH Sewer Manhole 
FTG Footing SPK Spike 
FRWY Freeway ST&W Spike Tin and Washer 
F/W Front of Walk S/O South of 
GAR Garage TP Telephone Pole 
HDWL Head Wall USC&GS US Coast and Geodetic 

Survey 
HSE House USGS US Geological Survey 
HWY Highway WK Walk 
INT Intersection W/O West of 
IP Iron Pipe   
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EXECUTIVE SUMMARY 

 
The following is the summary of our Geotechnical Study Report with our findings, 
conclusions, and recommendations presented in the body of this report.  Please refer to 
the appropriate sections of this Geotechnical Study Report for more detailed discussion of 
our conclusions and recommendations.  In the event of a conflict between this executive 
summary and the report, or an omission in the summary, the report content shall prevail. 
 
 The North Torrance Wellfield Project consists of the following elements: 

1. Well No. 10 within the 1.5 acre parcel west of Yukon Elementary School. 

2. Booster Pump Station and Utility building within the 1.5 acre parcel west of Yukon 
Elementary School. 

3. One three-million-gallon storage tank within the 1.5 acre parcel west of Yukon 
Elementary School. 

4. Well No. 11 planned southeast of Yukon Elementary School within an 
approximately 40-foot-wide strip of level land at the top of a 3- to 8-foot-high 
descending slope. 

5. New water pipelines to connect existing Well No. 9 at McMaster Park and planned 
Well No. 11 with the proposed storage tank site west of Yukon Elementary School. 

6. New drain pipeline installed below the Caltrans Right-of-Way (Interstate 405) for 
connection from the storage tank pipeline easement to the existing storm drain 
system located near the intersection of Yukon Avenue and W. 182nd Street. 

 Our subsurface exploration was performed with the aid of truck-mounted hollow-
stem auger borings drilled between depths of approximately 16.5 to 31.5 feet below 
existing grades. 

 In general, soils below the well sites and planned pipeline alignments consist of 
relatively firm to stiff clay, based on soil type classification and sampling blow-count 
correlation.  Undocumented fill soils ranging in depth from approximately 6.5 to 11.5 
feet were encountered in the area of the proposed storage tank and booster 
pump/utility building.  Remedial grading will be needed for foundation support. 

 Groundwater levels monitored since 1949 have been recorded at depths of 75 feet 
or deeper from the ground surface. Groundwater was not encountered in the borings 
drilled to depths of up to 31.5 feet below grade. In general, groundwater is 
anticipated to fluctuate with seasonal variations but is not anticipated during 
construction of the planned improvements. 

 The upper five (5) feet of native site soils sampled and tested have a medium 
expansion potential, and the upper five (5) feet of undocumented fill soils sampled and 
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tested have a very low expansion potential.  Expansive soil mitigation measures for 
improvements supported on future fill soils derived from on-site and imported sources 
are recommended. 

 Site soils (undocumented fill and native) have concentrations of water soluble sulfates 
considered non-corrosive to concrete. 

 Laboratory testing indicates that site soils (undocumented fill and native) are 
considered potentially corrosive to ferrous metals. 

 The fine-grained soils (undocumented fill and native) below the area of the planned 
storage tank and booster pump/utility building were tested for collapse/consolidation, 
with the test results indicating a moderate potential for consolidation under saturated 
conditions. 

 The site is not located within a mapped Seismic Hazard Zone for either liquefaction 
or slope instability. 

 There are no known active faults projecting toward or extending across the proposed 
site.  The site is not situated within a currently designated Earthquake Fault Zone for 
ground rupture hazard. 

 Although clear of geologic hazards associated with fault ground rupture, liquefaction, 
and slope instability, the site is located within a seismically active area and will be 
subject to intense ground motion during a significant seismic event.  Site-specific 
parameters have been calculated in general accordance with the 2010 California 
Building Code. 

 The planned at-grade structures for well equipment, storage tank and booster 
pump/utility building can be supported on shallow footings or slab-on-grade bearing 
on compacted fill. Buildings can be supported on shallow footings bearing on future 
compacted fill. 

 Site preparation for well structures will require over-excavation on the order of 2 feet 
from existing grade for support of concrete pads. The remedial grading should extend 
at least 2 feet beyond the well foundation slab. 

 Site preparation for proposed storage reservoir tank and booster pump/utility building 
will require over-excavation and placement of compacted fill for support of concrete 
pads and foundations.  Over-excavation for reservoir should be at least 8 feet below 
existing grade, or to the depth of fill, whichever is deeper.  Over-excavation for 
building should be at least 12 feet below existing grade, or to the depth of fill, 
whichever is deeper. 

 It is expected that the near-surface site soils can be excavated with conventional 
heavy-duty earth-moving equipment in good working condition.  Shoring or sloped 
excavations should be anticipated for excavations deeper than approximately 5 feet.  
Excavated site soils free of organic matter and demolition debris are considered 
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suitable for placement as compacted fill after proper processing.  Such processing may 
include moisture conditioning and mixing, and removal/screening of oversized debris. 

 
Results of our study indicate that the areas of planned site improvements are suitable for 
the proposed development from a geotechnical standpoint, provided that the 
recommendations contained in this report (including over-excavation) are incorporated into 
the design and construction of the various projects discussed herein. 
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1.0 INTRODUCTION 
 
This report contains the findings and recommendations of our geotechnical study 
performed for the proposed North Torrance Wellfield Project located in Torrance, 
California, as illustrated on Drawing No. 1, Site Location Map. 
 
The purpose of this Geotechnical Study Report is to provide the results of our 
background review, subsurface exploration, laboratory testing, and geotechnical 
analyses, and to present geologic and geotechnical design parameters for use by the 
project design team. 
 
This report is written for the major project elements described herein, illustrated on 
Drawing Nos. 2a through 2e, Approximate Location of Borings, and listed on Table No. 1, 
Summary of North Torrance Wellfield Project. 
 
The findings and recommendations of this Geotechnical Study Report are intended for use 
solely by AECOM and the project design team.  This report should not be used as a 
bidding document but may be made available to the potential contractors for information 
on factual data only.  For bidding purposes, the contractors should be responsible for 
making their own interpretation of the data contained in this report. 
 
2.0 PROJECT AND SITE DESCRIPTIONS 
 
The main area of the proposed North Torrance Wellfield Project is located on a 
triangular shaped, 1.5 acre parcel of undeveloped land located adjacent to and west of 
Yukon Elementary School.  The parcel is bound by to the north by a Southern California 
Edison (SCE) transmission line easement and to the southwest and south by a Caltrans 
right-of-way for Interstate 405.  Existing site topography is relatively flat. 
 
A summary of the various elements of the planned North Torrance Wellfield Project are 
listed on the following table: 
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Table No. 1, Summary of North Torrance Wellfield Project 

Project Component Component Location Site Description 

Well No. 10 
1.5 acre parcel west of Yukon 

Elementary School 
Relatively flat vacant parcel 

Booster Pump Station/ Utility 
Building 

1.5 acre parcel west of Yukon 
Elementary School 

Relatively flat vacant parcel 

Three-million-gallon storage tank 
1.5 acre parcel west of Yukon 

Elementary School 
Relatively flat vacant parcel 

Well No. 11 
Approx. 40-foot-wide strip of 

land located southeast of Yukon 
Elementary School 

Approx. 40-foot-wide level grass 
area situated at the top of a 3- to 
8-foot-high descending slope 

New water pipelines to connect 
existing Well No. 9 at McMaster 
Park and planned Well No. 11 
with the proposed storage tank 
site 

Alignment planned from the 
southeast corner of McMaster 

Park (Well No. 9 location) 
southward toward area of 
planned Well No. 11, then 

extending westerly toward .5 
acre parcel west of Yukon 

Elementary School 

Relatively level roadway (Yukon 
Avenue) and relatively flat 
vacant parcel 

New drain pipeline 

Extending southward from the 
southeast end of the easement 

for the proposed storage tank, to 
the existing storm drain system 
located on Yukon Avenue at W. 

182nd Street.  

Extending below the Caltrans 
Right-of-Way (Interstate 405) to 
the residential neighborhood 
located along the west side of 
Yukon Avenue, north of W. 182nd 
Street. 

 
3.0 SITE COORDINATES 
 
The coordinates representative of the three-million gallon storage tank were used to 
calculate earthquake ground motions with the United States Geological Survey 
computer program, Seismic Hazards Curves, Response Parameters and Design 
Parameters, Version 5.0.9a. These coordinates are north latitude 33.8689 degrees, 
west longitude 118.3378 degrees.  Earthquake ground motions calculated from these 
coordinates are considered representative for all components of the planned North 
Torrance Wellfield Project. 
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4.0 SCOPE OF WORK 
 
Our scope of work has consisted of the following tasks: 
 
4.1 Task I: Project Set-up 
 
Converse obtained an excavation permit from the City of Torrance Community 
Development Department prior to initiating the subsurface exploration.  Coordination and 
preparation of traffic control plans were also performed by Converse as a part of the permit 
acquisition. 
 
After obtaining the City permit, a Converse representative visited the site to mark the 
boring locations for utility clearance.  Eight (8) boring locations (BH-1 through BH-8) were 
marked within the proposed project areas.  Underground Service Alert of Southern 
California (USA) was notified of our proposed drilling locations 48 hours prior to initiation of 
the subsurface field work. 
 
4.2 Task II: Field Investigation 
 
Subsurface exploration and soil sampling was performed to evaluate the soil conditions 
in the areas of planned North Torrance Wellfield Project improvements.  The number 
and locations of the borings were based in part on the Request for Proposal (RFP) to 
Provide Preliminary Design Services for the North Torrance Wellfield Project issued by 
the City of Torrance on April 28, 2010. The planned project has been modified since 
issuance of the RFP, therefore number and locations of the exploratory borings outlined 
in our May 17, 2010 proposal were also modified to better serve the needs of the 
project. 
 
Our field exploration consisted of drilling, logging, and sampling eight (8) hollow-stem 
auger borings (BH-1 through BH-8) on July 7 and 8, 2011.  The borings were drilled 
using truck mounted drilling equipment to depths of 16.5 to 31.5 feet below the existing 
ground surface (bgs). The boring locations are shown on Drawing Nos. 2a through 2e, 
Approximate Location of Borings. 
 
The borings were visually logged by our staff and sampled at regular intervals and at 
changes in subsurface soils conditions.  California Modified Sampler (Ring samples), 
Standard Penetration Test samples, and bulk soil samples were obtained for laboratory 
testing.  The borings were backfilled with soil cuttings and 1-sack slurry cement following 
the completion of drilling.  Paved surface areas were patched with asphalt concrete. 
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4.3 Task III: Laboratory Testing 
 
Representative samples of the site soils were tested in our laboratory and the laboratory of 
Environmental Geotechnology Laboratory, Inc. of Arcadia to aid in the classification and to 
evaluate relevant engineering properties. The tests performed included: 
 
 In situ moisture contents and dry densities (ASTM Standard D2216)  
 Grain Size Distribution (ASTM Standard C136) 
 Maximum Dry Density and Optimum-Moisture Content (ASTM Standard D1557) 
 Direct Shear (ASTM Standard D3080) 
 Consolidation and Collapse (ASTM Standard D2435) 
 Expansion Index (ASTM Standard D4829) 
 Soil Corrosivity (Caltrans 643, 422, 417, and 532) 
 R-Value (Cal Standard Method 301-G) 
 
For a description of the laboratory test methods and test results, see Appendix B, 
Laboratory Testing Program. For in-situ moisture and dry densities, see the Logs of 
Borings in Appendix A, Field Exploration. 
 
4.4 Task IV: Geotechnical Evaluation and Report Preparation 
 
Our geotechnical and engineering analyses included interpretation of the field data and 
laboratory data, consideration of the background data, and formulation of appropriate 
seismic coefficients for the site location.  This data was integrated into our analysis for 
lateral earth pressures, shoring parameters and foundation design parameters.  
 
Data obtained from the background review, exploratory borings, and laboratory testing 
program were analyzed and evaluated.  This report was prepared to provide the findings, 
conclusions and recommendations developed during our study and evaluation. 
 
5.0 GEOLOGY AND SUBSURFACE CONDITIONS 
 
5.1 Regional Geologic Setting 
 
The regional geologic setting consists of a broad sediment filled basin, known as the Los 
Angeles Basin, located at the convergence of the Transverse Ranges and Peninsular 
Ranges geomorphic provinces of California. The project site is located within the coastal 
portion of the Los Angeles Basin, locally referred to as the Torrance Plain.  Sedimentary 
deposits within the Torrance Plain consist of older alluvial soils overlain to the west by 
older sandy sediments deposited in an eolian environment (dune sand), as mapped and 
described in the Seismic Hazard Zone Report for the Torrance Quadrangle (CDMG, 
1998). 
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Drawing No. 3, Regional Geologic Map, based on the Geologic Map of the Long Beach 
30’ x 60’ Quadrangle (CGS, 2003), has been prepared to show the location of the North 
Torrance Wellfield Project with respect to the regional geology. 
 
5.2 Geology and Subsurface Profile of Project Site 
 
Undocumented fill soils ranging in depth from 2 to 11.5 feet were encountered in the 
borings drilled within the project areas.  The fill consists of primarily clay soils, underlain 
by older alluvial soils.  Native older alluvium generally consists of clay soils.  Sampling 
blow counts for both fill and native soils correlate with firm to stiff conditions. 
 
Logs of the subsurface conditions as encountered in the test borings and 
pump/observation wells were recorded at the time of drilling and are presented on the 
boring logs included in Appendix A, Field Exploration, along with our field exploration 
and soil sampling procedures. The following table summarizes the subsurface 
information gathered along the project alignment: 
 
Table No. 2, Summary of Soil Profile at Boring Locations 

Boring Locations / 
(Project Component) 

Geologic Profile Descriptions  

BH-1, BH-2 and BH-3 
 

(New pipelines to connect 
existing Well No. 9 and 

planned Well No. 11 with 
the proposed storage tank 

site) 

Fill: encountered up to 6.5 feet 
below road surface at BH-2 and 
BH-3 

Clay with Sand (CL)  

Older Alluvium: below the 
roadway pavement at BH-1 and 
below the fill at BH-2 and BH-3, 
to the maximum depth explored 
of 16.5 feet 

Clay (CL), Clay with Sand (CL) and 
Clayey Silt (ML) 

BH-4 
 

(Well No. 11) 

Fill: encountered up to 2 feet 
below the ground surface 

Sandy Clay (CL) 

Older Alluvium: below the fill, to 
the maximum depth explored of 
16.5 feet 

Clay (CL) 
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BH-5 
 

(New drain pipeline) 

Fill: encountered up to 3 feet 
below road surface 

Clay with Sand (CL) 

Older Alluvium: below the fill, to 
the maximum depth explored of 
16.5 feet 

Clay (CL), Clay with Sand (CL) and 
Clayey Silt with Sand (ML) 

BH-6 
 

(Well No. 10) 

Fill: encountered up to 2 feet 
below the ground surface 

Sandy Clay (CL) 

Older Alluvium: below the fill, to 
the maximum depth explored of 
31.5 feet 

Clay (CL) to a depth of 25 feet, Silty 
Sand (SM) below 25 feet 

BH-7 and BH-8 
 

(Three-million-gallon 
storage tank, and Booster 

Pump Station/ Utility 
building) 

Fill: encountered up to 11.5 feet 
deep at BH-7 and 6.5 feet deep 
at BH-8 

Silty Sand (SM), Clay (CL) and Sandy 
Clay (CL) 

Older Alluvium: below the fill at 
BH-7 and BH-8, to the maximum 
depth explored of 31.5 feet 

Clay (CL) to depths of 20- 25 feet, 
Sandy to Clayey Silt (ML) below 20 - 
25 feet 

 
5.3 Groundwater 
 
Review of readily available water well data from the Los Angeles County Department of 
Public Works – Ground Water Wells Website (http://gis.dpw.lacounty.gov/wells) 
indicates groundwater levels at depths of 75 feet or deeper from the ground surface 
since 1949.  Groundwater was not encountered in the borings drilled to the maximum 
depth explored of 31.5 feet bgs.  In general, groundwater levels fluctuate with the 
seasons and local zones of perched groundwater may be present due to local 
conditions or during rainy seasons.  Groundwater conditions below any given site vary 
depending on numerous factors including seasonal rainfall, local irrigation, and 
groundwater pumping, among other factors.  Based on our review of available 
groundwater data, groundwater is not anticipated to be encountered during the planned 
construction. 
 
5.4 Subsurface Variations 
 
Based on results of the subsurface exploration and our experience, variations in the 
continuity and nature of subsurface conditions within the project site should be 
anticipated, especially for the undocumented fill soils.  Because of the uncertainties 
involved in the nature and depositional characteristics of the earth material at the site, 
care should be exercised in interpolating or extrapolating subsurface conditions 
between or beyond the boring locations. If, during construction, subsurface conditions 
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differ significantly from those presented in this report, this office should be notified 
immediately so that recommendations can be modified, if necessary. 
 
6.0 FAULTING AND SEISMIC HAZARDS 
 
6.1 Seismic Setting 
 
The subject site is situated within a seismically active region.  As is the case for most 
areas of Southern California, ground-shaking resulting from earthquakes associated 
with nearby and more distant faults may occur at the project site.  During the life of the 
project, seismic activity associated with active faults can be expected to generate 
moderate to strong ground shaking at the site. 
 
There are a number of nearby fault systems which could produce ground shaking at the 
site during a major earthquake. The approximate locations of regional capable faults with 
respect to the project site are shown (excluding blind thrust faults) on Drawing No. 4, 
Southern California Regional Fault Map.  Table No. 3, Summary of Regional Faults, 
summarizes selected data of known faults capable of seismic activity within 40 kilometers 
of the site.  The data presented on Table No. 3, Summary of Regional Faults, was 
calculated using UBCSEIS Version 1.03 and EQFAULT Version 3.0 with updated fault 
data from “The Revised 2002 California Probabilistic Seismic Hazard Maps (Cao et al., 
2003)”, Appendix A, and other published geologic data. 
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Table No. 3, Summary of Regional Faults 

Fault Name and Section 
Approximate * 

Distance to Site 
(kilometers) 

Max. Moment 
Magnitude 

(Mmax) 

Slip Rate 
(mm/yr) 

Palos Verdes 5.3 7.3 3.00 

Newport-Inglewood (L.A. Basin) 7.7 7.1 1.00 

Puente Hills Blind Thrust** 20.0 7.1 0.70 

Santa Monica 23.8 6.6 1.00 

Hollywood 24.6 6.4 1.00 

Malibu Coast 25.4 6.7 0.30 

Raymond 30.1 6.5 1.50 

Elsinore-Whittier 32.3 6.8 2.50 

Verdugo/Eagle Rock 33.4 6.9 0.50 

Anacapa-Dume 35.4 7.5 3.00 

Sierra Madre (Central) 40.6 7.2 2.00 

* Distance from the site (1.5 acre parcel) to the surface projection as computed by the computer program     
UBCSEIS, and per review of published geologic data and mapping. 
** Distance from the site to nearest subsurface projection, per data in Appendix A of the 2002 California  
    Fault Parameters Report (Cao et al.,2003). 
 
The project site is not located within a currently designated State of California Earthquake 
Fault Zone (Alquist-Priolo Special Studies Zones) for surface fault rupture.  No surface 
faults are known to project through or towards the site.  The closest known faults to the 
project site with mappable surface expressions are the Palos Verdes fault located 
approximately 5.3 kilometers to the south and the onshore segments of the Newport 
Inglewood Fault, located approximately 7.7 kilometers to the east. 
 
Palos Verdes Fault 
The mapped trace of the Palos Verdes Fault is located about 5 kilometers south of the 
project site along the northern margin of the Palos Verdes Hills.  The major component of 
uplift and tectonic deformation of the Palos Verdes Peninsula is attributed to movement 
along this fault.  The Palos Verdes Fault is considered capable of producing a maximum 
moment magnitude (Mw) 7.3 earthquake. 
 
Newport Inglewood Fault 
The Newport Inglewood fault zone is located approximately 8 kilometers east of the project 
site.  The Newport Inglewood fault system is about 66 km long on shore and extends 
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northwest from Huntington Beach through Long Beach to Culver City and the Cheviot 
Hills.  The Newport Inglewood fault continues offshore to the southeast of Huntington 
Beach and makes landfall in La Jolla as the Rose Canyon fault.  The Newport Inglewood 
fault is characterized by a series of uplifts and anticlines including Newport Mesa, 
Huntington Beach Mesa, Bolsa Chica Mesa, Alamitos Heights and Landing Hill, Signal Hill 
and Reservoir Hill, Dominguez Hills and Baldwin Hills. 
 
Several earthquakes have occurred along the fault zone including the March 10, 1933 
“Long Beach” earthquake of MW 6.4, with its epicenter off Newport Beach, and smaller 
earthquakes at Inglewood on June 20, 1920 (M 4.9) and May 17, 2009 (M 4.7), Torrance 
on October 21, 1941 (ML 4.8), Gardena on November 14, 1941 (ML 4.8), and Newport 
Beach on April 7, 1989 (ML 4.7). 
 
The Newport Inglewood fault is considered active and capable of producing a maximum 
moment magnitude (MW) 7.1 earthquake.   The slip rate is approximately 1.0 mm/year but 
may range up to 2 to 3 mm/year along isolated segments (Cao et al., 2003). 
 
Puente Hills Blind Thrust Fault 
The potential for damage from earthquakes along a zone of north-dipping blind thrust 
faults in the northern Los Angeles Basin was illustrated by the ML 5.9 Whittier 
earthquake event on October 1, 1987.  Smaller earthquakes experienced north/northeast 
of downtown Los Angeles on September 3, 1905 (est. M 5.3) and July 16, 1920 (est. M 
5.0) are further indications of active faulting in the area. 
 
Blind thrust faults are low angle reverse faults which generally have no surface trace. 
Conventional fault finding trenches, boreholes and paleoseismic dating methods used at 
the surface have limited use for investigation of these deeply buried thrust fault 
structures.  The geometry and location of the blind thrust fault structures and thrust 
ramps are based on interpretation of oil well data, seismic and strong motion data 
solutions, high resolution geophysical data, paleoseismic studies and structural model 
analyses (Yeats, R.S. 2004; Dolan, J.F. et al., 2003). Examples of blind thrust fault 
landforms include folding and uplift of areas such as the Elysian, Repetto, Montebello 
and Puente Hills. 
 
The nearest subsurface projection/interpretation of the Puente Hills Blind Thrust Fault is 
located approximately 20 kilometers east/northeast of the project site (Shaw et al., 
2002).  The Puente Hills Blind Thrust has been interpreted to include three segments 
with a combined length of approximately 42 kilometers and a depth range of 3 km to 13 
km below ground surface, ramping down toward the east/northeast (Dolan, J.F., et al., 
2003).  Studies of the Puente Hills Blind Thrust have indicated the occurrence of at least 
four large (moment-magnitude 7.2 to 7.5) earthquakes for this fault system during the 
past 11,000 years (Dolan, J.F. et al., 2003). 
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Seismic hazard fault models for the Los Angeles Basin and vicinity will continue to be 
refined as new information and technology develops and becomes available through 
time. 
 
6.2 Seismic History 
 

An analysis of the seismic history of the site was conducted using the computer 
program EQSEARCH, (Blake, 2000) from the most recent earthquake database 
available, and attenuation relationships proposed by Boore et al. (1997) for alluvium soil 
conditions. Based on the analysis of seismic history, the number of earthquakes and 
aftershocks with a moment magnitude of 5.0 or greater occurring within a distance of 
100 kilometers was 140, since the Year 1800. Based on the analysis, the largest 
earthquake induced ground acceleration affecting the site since the year 1800 was 
approximately 0.13g, generated from the MW 6.7 Northridge Earthquake in 1994. 
 
6.3 Seismic Hazards 
 
As is the case for most areas of Southern California, seismic hazards resulting from 
earthquakes need to be considered in the design and construction of new projects. In 
addition to strong ground motion, such hazards include ground rupture, slope instability 
and liquefaction. As previously reported, the subject site is not located within a State of 
California Earthquake Fault Zone (formerly Alquist-Priolo Special Studies Zones) for 
surface fault rupture. 
 
The State of California Seismic Hazard Zone Map for the Torrance Quadrangle (March 
25, 1999) shows that the project site is not located within an area of potential 
liquefaction and is not located within a mapped area of potential earthquake-induced 
landslides due to the relatively flat condition of the site topography.   
 
6.4 Potential Effects of Seismic Activity and Geologic Hazards 
 
Other effects of seismic activity (strong ground motion), besides surface fault rupture, soil 
liquefaction, and landslide, include lateral spreading, earthquake-induced flooding, 
tsunamis, and seiches. Other geologic hazards to be considered in California include 
volcanic eruption hazard.  Site-specific potential for each of these other seismic and 
geologic hazards is discussed in the following sections. 
 
Surface Fault Rupture: The site is not located within a currently designated State of 
California Earthquake Fault Zone.  Based on a review of existing geologic information, no 
known active surface fault zone crosses or projects toward the site.  The potential for 
surface rupture resulting from the movement of the nearby major faults is considered 
remote. 
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Liquefaction/Seismic Settlement: Liquefaction is defined as the phenomenon where a 
saturated soil mass exhibits a substantial reduction in its shear strength.  This strength 
reduction is due to the development of excess pore pressure in a saturated soil mass 
caused by earthquake induced ground motions.   
 
Groundwater was not encountered during our subsurface exploration to depths of 31.5 
and review of groundwater levels since 1949 indicate the depth to groundwater is greater 
than 75 feet below existing ground surface.  Based on firm to stiff nature of the older 
alluvial soils encountered at the site, and the deep groundwater level, the potential for 
liquefaction is very low and dynamic settlement is considered negligible. 
 
Lateral Spreading: Seismically induced lateral spreading involves primarily lateral 
movement of earth materials due to ground shaking.  It differs from the slope failure in that 
complete ground failure involving large movement does not occur due to the relatively 
smaller gradient of the initial ground surface.  Lateral spreading is demonstrated by near-
vertical cracks with predominantly horizontal movement of the soil mass involved. The 
topography at the project site and in the immediate vicinity of the site is relatively flat, with 
no nearby unsupported slopes or embankments below the site.  Under these 
circumstances, the potential for lateral spreading at the subject site is considered 
negligible. 
 
Earthquake-Induced Flooding:  This is flooding caused by failure of dams or other 
water-retaining structures as a result of earthquakes.  The potential of earthquake induced 
flooding of the subject site is considered to be remote because of regional flood control 
structures. 
 
Tsunamis:  Tsunamis are tidal waves generated by fault displacement or major ground 
movement.  Based on the surface elevation and location of the site from the ocean 
(approximately 3.75 miles west of the site), tsunamis do not pose a hazard. 
 
Seiches:  Seiches are large waves generated in enclosed bodies of water in response to 
ground shaking.  Based on site location, away from lakes and reservoirs, seiches do not 
pose a hazard. 
 
Volcanic Eruption Hazard:  Volcanic eruption hazards are not present at the site or 
nearby.  According to Jennings (1994), the nearest Holocene-epoch volcanic eruption 
area is the Amboy Crater area located in the Mojave Desert approximately 130 miles 
east/northeast of the site.   
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7.0 SEISMIC ANALYSIS 
 
7.1 CBC Seismic Design Parameters 
 

Seismic parameters based on the 2010 California Building Code, calculated with the 
United States Geological Survey computer program Seismic Hazards Curves, 
Response Parameters and Design Parameters, Version 5.1.0., and the site coordinates 
33.8689 degrees North Latitude, 118.3378 degrees West Longitude are provided on the 
following table: 
 
Table No. 4, CBC Seismic Parameters 

Seismic Parameters 
Site Class D  

Mapped Short period (0.2-sec) Spectral Response Acceleration, SS 1.508g 

Mapped 1-second Spectral Response Acceleration, S1 0.605g 

Site Coefficient, Fa 1.0 

Site Coefficient, Fv 1.5 

MCE 0.2-sec period Spectral Response Acceleration, SMS 1.508g 

MCE 1-second period Spectral Response Acceleration, SM1 0.907g 

Design Spectral Response Acceleration for short period, SDS 1.005g 

Design Spectral Response Acceleration for 1-second period, SD1 0.605g 

 
7.2 Design Response Spectra 
 
A site-specific response spectra was developed for the project for a Maximum 
Considered Earthquake (MCE) ground motion, defined as a horizontal peak ground 
acceleration that has a 2 percent probability of being exceeded in 50 years (return 
period of approximately 2,475 years). 
 
In accordance with ASCE 7-05, Section 21.2 and Code Application Notice (CAN 2-
1802A.6.2) the site-specific response spectra can be taken as the lesser of the 
probabilistic maximum rotated component of MCE ground motion and the 84th  
percentile of deterministic maximum rotated component of MCE ground motion   
response spectra.  The design response spectra can be taken as 2/3 of the site-specific 
MCE response spectra, but should not be lower than 80 percent of CBC general 
response spectra. 
 
A site specific response analysis, using available fault data within 100 kilometers of the 
site, was developed using the computer program EZ-FRISK by Risk Engineering (v. 
7.62) and the 2008 USGS Statewide Fault Model. Attenuation relationships proposed by 
Boore and Atkinson (2008), Campbell and Bozorgnia (2008), Chiou and Youngs (2008) 
were used in the analysis. These attenuation relationships are based on Next 
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Generation Attenuation (NGA) project model.  An average shear wave velocity for the 
upper 30 meters of soil profile (Vs30) of 270 meters per second was used, based upon 
our site-specific exploration. Shear wave velocities of 1,000 meters per second at 150 
meters below grade, and 2,500 meters per second at 3,000 meters below grade were 
also selected for our EZ-Frisk Analysis.  Maximum rotated components were 
determined using Huang (2008) method. 
 
Applicable response spectra data are presented in a Table below and on Drawing No. 
5, Site-Specific Design Response Spectra.  These curves correspond to response 
values obtained from above attenuation relations for horizontal elastic single-degree-of-
freedom systems with equivalent viscous damping of 5 percent of critical damping. 
 
Table No. 5, Site-Specific Design Response Spectra Data 

Period 
(sec) 

Maximum 
Rotated 

Probabilistic 
MCE 

Spectra, (g) 

84th 
Percentile of 

Maximum 
Rotated 

Deterministic 
MCE 

Response 
Spectra, (g) 

Determin
istic CBC 

Lower 
Level, (g) 

Site Specific 
MCE, (g) 

Design 
Response 
Spectra, 
(5% of 

Damping ) 
(g) 

General 
Response 

Spectra Lower 
Limit, (g) 

0.03 0.786 0.881 1.50 0.786 0.524 0.442 

0.05 0.891 0.979 1.50 0.891 0.594 0.522 

0.10 1.232 1.289 1.50 1.232 0.821 0.723 

0.20 1.579 1.668 1.50 1.579 1.053 0.804 

0.30 1.734 1.800 1.50 1.734 1.156 0.804 

0.40 1.641 1.805 1.50 1.641 1.094 0.804 

0.50 1.550 1.755 1.50 1.550 1.033 0.804 

0.75 1.278 1.511 1.50 1.278 0.852 0.645 

1.00 1.052 1.224 0.90 1.052 0.701 0.484 

2.00 0.620 0.965 0.45 0.620 0.413 0.242 

3.00 0.433 0.832 0.30 0.433 0.288 0.161 

4.00 0.335 0.733 0.23 0.335 0.223 0.121 

 
Vertical acceleration at the site may be calculated in accordance with ASCE 7-05, 
Section 12.4. 
 
The site-specific design response parameters are provided in the following table.  These 
parameters were determined from Design Response Spectra presented in the table 
above, and following guidelines of ASCE Section 21.4.  
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Table No. 6, Site-Specific Seismic Design Parameters 
 Design Parameters  

(5% Damping) 
Lower Limit, 80% of CBC 

Design Spectra 

Site Specific 0.2-sec period Spectral Response 
Acceleration, SMS 

1.579 1.206 

Site Specific1-second period Spectral Response 
Acceleration, SM1 

1.240 0.726 

Site Specific Design Spectral Response 
Acceleration for short period SDS 

1.053 0.804 

Site Specific Design Spectral Response 
Acceleration for 1-second period, SD1 

0.827 0.484 

 
8.0 LABORATORY TESTING 
 
Representative samples of the site soils were tested in our laboratory and the laboratory of 
Environmental Geotechnology Laboratory, Inc. of Arcadia to aid in the classification and to 
evaluate relevant engineering properties.  Results of the various laboratory tests are 
summarized discussed below.  For a more detailed description of the laboratory test 
methods and test results, see Appendix B, Laboratory Testing Program. 
 
 In-situ Moisture and Dry Density:  Results of in-situ moisture and dry density tests 

are presented on the Log of Borings in Appendix A, Field Exploration.  

 Grain Size Analysis:  Three (3) representative samples were tested to evaluate the 
relative grain size distribution of clay samples with sand.  Results are presented in 
Appendix B, Laboratory Testing Program, and indicate the samples tested are 
predominately clay with 6 to 16 percent sand. 

 Maximum Dry Density and Optimum Moisture Content:  The moisture-density 
relationship of two (2) representative soil samples is presented in Appendix B, 
Laboratory Testing Program.  The test results indicate that the laboratory maximum 
dry density for representative samples of the upper five feet of soil range from 111.2 
pounds per cubic foot (pcf) to 117.4 pcf at 15.2 and 14.4 percent moisture content, 
respectively. 

 Direct Shear:  Two (2) direct shear test was performed on representative sample in-
situ samples, and one (1) direct shear test was performed on a sample remolded to 
90 percent relative compaction.  Result of the direct shear tests is presented in 
Appendix B, Laboratory Testing Program. 

 Consolidation Test:  Five (5) consolidation tests were performed on representative 
samples of the soils encountered within the areas of the planned storage tank, water 
wells and Booster Pump Station/Utility building.  The results of the test are presented 
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in Appendix B, Laboratory Testing Program. Based on the results of these tests, the 
compressibility of the site native soils is considered moderate. 

 Expansion Index:  Two (2) representative samples of the site soils (one sand and 
one clay) were tested to evaluate Expansion Index (EI).  Test results are included in 
Appendix B, Laboratory Testing Program.  The test results indicate that the native 
clay site soils have a medium expansion potential (EI 51 to 90) and the sandy fill 
soils in the vicinity of BH-7 have a very low expansion potential (EI 0 to 20). 

 Soil Corrosivity:  Two (2) representative samples of the site soils were tested to 
evaluate soil corrosivity with respect to common construction materials such as 
concrete and steel.  The test results are presented in Appendix B, Laboratory 
Testing Program.  Test results are also discussed in Section 12.8, Soil Corrosivity 
Evaluation. 

 R-Value:  Two (2) representative bulk soil samples were tested for resistance value 
(R-value) in accordance with State of California Standard Method 301-G.  This test 
is designed to provide a relative measure of soil strength for use in pavement 
design. The test results are presented in Appendix B, Laboratory Testing Program. 

 
For additional information on the subsurface conditions, see the Logs of Borings in 
Appendix A, Field Exploration. 
 
9.0 GEOTECHNICAL EVALUATION AND CONCLUSIONS 
 
Based on the results of our background review, subsurface exploration, laboratory testing, 
geotechnical analyses, and understanding of the planned construction, the project site 
consists of the following geotechnical conditions: 
 

 Relatively shallow depths of undocumented fill soils (clay) over firm older alluvial 
soils (clay) in the areas of planned water pipelines, well sites, and drain pipelines. 

 Undocumented fill soils (silty sand) ranging from approximately 6.5 to 11.5 feet deep 
in the areas of the planned storage tank and booster pump/utility building. Based on 
our laboratory test results, the undocumented fill soils are compressible and require 
mitigation for foundation and slab support.  The fill soils are underlain by firm older 
alluvial soils. 

 Onsite clayey soils have a “medium” expansive potential, and require mitigation for 
foundation and slab support. 

 

Due to compressible undocumented fill and expansive soils conditions, we recommend 
the planned areas of the wells, storage tank and booster pump/utility building be supported 
on compacted fill soils achieved through over-excavation and re-compaction. Depths of 
grading for remedial earthwork are anticipated to be 2 feet for the well locations. Over-
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excavation for reservoir should be at least 8 feet below existing grade, or to the depth of 
fill, whichever is deeper.  Over-excavation for building should be at least 12 feet below 
existing grade, or to the depth of fill, whichever is deeper. Over-excavation for pipelines is 
not needed. 
 
Based on our understanding of the project, trenchless techniques may be utilized for 
installation of the drain pipeline planned below the Caltrans right-of-way (Interstate 405).  
The results of our subsurface exploration indicate relatively firm clay soils and a deep 
groundwater condition for this area. Therefore, it is our opinion that trenchless 
construction for the drain pipeline can be accomplished by an experienced contractor 
using pipe jacking/micro-tunneling equipment. 
  
10.0 EARTHWORK AND SITE GRADING RECOMMENDATIONS 
 
Based on our field exploration, laboratory testing, and analyses of subsurface conditions 
at the site, remedial grading will be required to prepare the planned areas of the wells, 
storage tank and booster pump/utility building for slab and foundation support.  Vertical 
excavations greater than 5 feet at the site will require either shoring or sloped 
excavation.  To reduce differential settlement of future at-grade improvements, the 
variations in the soil type, degree of compaction, and thickness of the compacted fill 
placed underneath future improvements should be kept uniform. 
 
Site grading recommendations provided below are based on our experience with similar 
projects in the area and our evaluation of this study. 
 
10.1 Excavatability 
 
Based on our field exploration, the site soils should be excavatable with conventional 
heavy-duty earth-moving and trenching equipments. Temporary sloped excavation is 
feasible if performed in accordance with the slope ratios provided in Section 12.2, 
Temporary Excavations.  If temporary sloped excavation is not feasible due to space 
limitations, temporary shoring is required.  Existing utilities should be accurately located 
and either protected or removed as required. 
 
10.2 Over-excavation/Removal 
 
Existing soils below planned wells should be over-excavated to a depth of approximately 
2 feet, moisture-conditioned if needed, and replaced as compacted fill.  The remedial 
grading should extend at least 2 feet beyond the well foundation slab. 
 
Due to compressible undocumented fill and expansive soils conditions, we recommend 
the planned areas of the wells, storage tank and booster pump/utility building be 
supported on compacted fill soils achieved through over-excavation and re-compaction. 
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Depths of grading for remedial earthwork are anticipated to be 2 feet for the well 
locations.  Over-excavation for reservoir should be at least 8 feet below existing grade, 
or to the depth of fill, whichever is deeper.  Over-excavation for building should be at 
least 12 feet below existing grade, or to the depth of fill, whichever is deeper.  The 
extent and depth of over-excavation shall be verified and approved by a geotechnical 
consultant during grading operations.  The remedial grading should extend laterally to a 
distance equal to the depth of removal, or at least 5 feet beyond the foundation/slab, 
whichever is greater.  Over-excavation for pipelines is not needed.   
 
For new pavement areas we recommend an over-excavation of at least two (2) feet 
below existing grades. The remedial grading should extent horizontally a distance equal 
to the depth of over-excavation. 
 
10.3 Structural Fill 
 
The bottom of the excavations should be scarified to a depth of at least six (6) inches and 
compacted to at least 90 percent of relative compaction, to establish a firm and unyielding 
surface for receiving compacted structural fill.   
 
Prior to compaction, fill materials should be thoroughly mixed and moisture conditioned 
within two (2) percent of optimum moisture content for granular soils or at about three 
(3) percent above optimum moisture content for fine-grained soils.   
 
Excavated site soils, free of deleterious materials and rocks greater than three (3) 
inches in the largest dimension, are suitable for placement as compacted fill.  Any 
import fill should be tested and approved by a geotechnical consultant.  All import fill 
should have an expansion potential less than 20. 
 
To mitigate the expansive soils, we recommend at least 24 inches thick crushed 
aggregate base (CAB), i.e. Caltrans Class 2 aggregate base, be placed beneath 
reservoir foundations and slab.  For pump station/utility building, at least 24 inches thick 
sandy soils (EI less than 20) or CAB shall be placed beneath foundations and slab. 
 
All fill, if not specified otherwise elsewhere in this report, should be compacted to at 
least 90 percent of the laboratory dry density in accordance with the ASTM Standard 
D1557 test method.  Crushed aggregate base beneath foundation and slab and the 
upper twelve (12) inches of fill underlying pavements should be compacted to at least 
95 percent of the laboratory maximum dry density. 
 
Moisture conditioning of excavated soils may be necessary prior to the material being 
placed as compacted fill.  The amount of processing required for proper moisture 
conditioning at the site will depend on the seasonal variations in the in-situ moisture 
conditions, the depth of cut, the equipment, and the processing method. 
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10.4 Subterranean Structure Wall Backfill 
 
Compaction of backfill adjacent to structural walls can produce excessive lateral 
pressures.  Improper types and locations of compaction equipment and/or compaction 
techniques may damage the walls.  The use of heavy compaction equipment should not 
be permitted within a horizontal distance of five (5) feet from the wall.  Backfill behind 
any structural walls within the recommended 5-foot zone should be compacted using 
lightweight construction equipment such as handheld compactors to avoid overstressing 
the walls.  
  
Excavated site soils, free of deleterious materials and rocks larger than three (3) inches in 
the largest dimension should be suitable for placement as compacted backfill.  Care 
should be taken to avoid placing expansive, on-site fine-grained material within three (3) 
feet of structural walls.  Any import fill should be tested for soil classification and expansion 
index (less than 20) and approved by a geotechnical consultant prior to delivery to the site. 
 
As an alternative to compacted fill, Controlled Low-Strength Material (CLSM) can be 
used for backfill.  CLSM is a low strength- and high slump- self compacted, cementitious 
material used primarily as backfill in lieu of compacted fill. CLSM shall be a mixture of 
Portland cement, fly ash or other approved materials, aggregates, water and admixtures 
proportioned to provide a non-segregating, self-consolidating, free-flowing and 
excavatable material, which will result in a hardened, dense, non-settling fill.  CLSM 
used for backfill should have a cast density of 120 pcf minimum and a compressive 
strength at 28 days of 200 psi minimum and proportion to be a flowable, non-
segregating, self-consolidating low shrink slurry.  
 
10.5 Pipe Backfill Recommendations 
 
It is anticipated that the natural soils will provide a firm foundation for planned water 
pipelines and drain pipelines.  Any soft and/or unsuitable material encountered at the 
pipe invert should be removed and replaced with an adequate bedding material. 
 
10.5.1 Pipe Subgrade Preparation  
 
The pipe subgrade should be level, firm, uniform, free of loose materials and properly 
graded to provide uniform bearing and support to the entire section of the pipe placed 
on bedding material.  Subgrade soil surfaces for pipeline should be scarified to a depth 
of at least six (6) inches and be compacted to a minimum of 90 percent relative 
compaction.  Protruding oversize particles larger than two (2) inches in the largest 
dimension, if any, should be removed from the trench bottom and replaced with 
compacted materials.  If yielding soft subgrade is encountered, we recommend over-
excavate at least 18 inches, place geofabric (Mirafi HP570 or equivalent) at bottom of 
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excavation to receive 18 inches compacted base materials (CMB or equivalent).  Base 
material should be compacted to at least 90 percent of relative compaction. 
 
During the digging of depressions for proper sealing of the pipe joints, the pipe should 
rest on a prepared bottom for as near its full length as is practicable. 
 
10.5.2 Pipe Bedding  
 
Bedding is defined as the material supporting and surrounding the pipe to 12 inches 
above the pipe.  To provide uniform and firm support for the pipe, compacted granular 
materials such as clean sand, gravel or ¾-inch crushed aggregate or crushed rock may 
be used as pipe bedding material.  The type and thickness of the granular bedding 
placed underneath and around the pipe, if any, should be selected by the pipe designer. 
The load on the rigid pipes and deflection of flexible pipes and, hence, the pipe design, 
depends on the type and the amount of bedding placed underneath and around the 
pipe.  Care should be taken to densify the bedding material below the springline of the 
pipe.   
 
Pipe design generally requires a granular material with a sand equivalent (SE) greater 
than 30.  Bedding material for the pipes should be free from oversized particles (greater 
than 1-inch).  Therefore, on-site native materials and undocumented fill soils are not 
suitable to be used for pipe bedding. 
 
Migration of fines from the surrounding native and/or fill soils must be considered in 
selecting the gradation of any imported bedding material.  We recommend that the pipe 
bedding material should satisfy the following criteria: 
 

D15 < 2.5 mm and D50 < 19.0 mm 
 

Where D15 and D50 represent particle sizes of the bedding material corresponding to 15 
percent and 50 percent passing by weight, respectively.   
 
10.5.3 Trench Zone Backfill  
 
The trench zone is defined as the portion of the trench above the pipe bedding 
extending up to the final grade level of the trench surface. 
 
The following specifications are recommended to provide a basis for quality control during 
the placement of trench backfill. 
 
Trench excavations to receive backfill shall be free of trash, debris or other 
unsatisfactory materials at the time of backfill placement.  Excavated on-site soils free of 
oversize particles, defined as larger than one (1) inch in maximum dimension in the 
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upper 12 inches of subgrade soils and larger than three (3) inches in the largest 
dimension in the trench backfill below, and deleterious matter after proper processing 
may be used to backfill the trench zone.  Imported trench backfill, if used, should be 
approved by the project geotechnical consultant prior to delivery at the site. 
 
Trench backfill shall be compacted to 90 percent of the laboratory maximum dry density 
as per ASTM Standard D1557 test method.  At least the upper twelve (12) inches of 
trench underlying pavements should be compacted to at least 95 percent of the 
laboratory maximum dry density. 
 
Trench backfill shall be compacted by mechanical methods, such as sheepsfoot, 
vibrating or pneumatic rollers, or mechanical tampers, to achieve the density specified 
herein.  The thickness of soil lifts/layers prior to compaction should not exceed eight (8) 
inches.  Each layer shall be evenly spread, moistened or dried as necessary, and then 
tamped or rolled until the specified density has been achieved. 
 
As an alternative to compacted fill for trench backfill, controlled low-strength material 
may be used.  Please refer to report section 10.4 for specifications. 
 
The contractor shall select the equipment and processes to be used to achieve the 
specified density without damage to adjacent ground and completed work.  The field 
density of the compacted soil shall be measured by the ASTM Standard D1556 or 
ASTM Standard D2922 test methods or equivalent.  Observation and field tests should 
be performed by Geotechnical Consultant during construction to confirm that the 
required degree of compaction has been obtained.  Where compaction is less than that 
specified, additional effort shall be made with adjustment of the moisture content as 
necessary, until the specified compaction is obtained.  It should be the responsibility of 
the contractor to maintain safe conditions during cut and/or fill operations.  Trench 
backfill shall not be placed, spread or rolled during unfavorable weather conditions.  
When the work is interrupted by heavy rain, fill operations shall not be resumed until 
field tests by the project's geotechnical consultant indicate that the moisture content and 
density of the fill are as previously specified. 
 
10.5.4 Flexible Pipe Joints  
 
We recommend flexible joints should be installed to compensate possible differential 
settlements where the buried pipes interface with structures and for joints between the 
structures.  
 
10.6 Expansive Soil Mitigation 
 
The native soils at the site have a “medium” expansion potential.  The onsite soil materials 
will be mixed during the grading and the expansion potential might change. Therefore, the 
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expansion potential of site soils should be verified after the grading.  Slabs, foundations 
and pavement placed directly on expansive subgrade soil will likely crack over time. 
 
The soil materials with expansion index higher than 20 should be mitigated.  We 
recommend at least 24 inches thick crushed aggregate base (CAB), i.e. Caltrans Class 
2 aggregate base, shall be placed beneath foundations and slab-on-grade to mitigate 
the expansive soils. 
 
10.7 Shrinkage and Subsidence 
 
For the remedial grading, the shrinkage and/or bulking of soils will depend on, among 
other factors, the depth of cut and/or fill, and the grading method and equipment 
utilized.  For preliminary estimation, utilizing our current exploration information, bulking 
and shrinkage factors for various units of earth material at the site may be taken as 
presented below: 
 
 The approximate shrinkage factor for native and undocumented fill soils is estimated 

to range from ten (10) to fifteen (15) percent. 

 Subsidence would depend on the construction methods including type of equipment 
utilized. For estimation purposes, ground subsidence may be taken as 0.15 feet. 

 
Although these values are only approximate, they represent our best estimates of the 
factors to be used to calculate lost volume that may occur during grading.  If more 
accurate shrinkage and subsidence factors are needed, it is recommended that field-
testing using the actual equipment and grading techniques be conducted.   
 
10.8 Site Drainage 
 
Adequate positive drainage should be provided away from building pad/excavation areas 
to prevent ponding and to reduce percolation of water into the foundation soils.  Building 
pads should have a drainage gradient of at least two (2) percent towards drainage 
facilities. 
 
A desirable drainage gradient is one (1) percent for paved areas and two (2) percent in 
landscaped areas. 
 
Surface drainage should be directed to suitable non-erosive devices.  Slope drainage 
should be constructed in accordance with the California Building Code (2010). 
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11.0 DESIGN RECOMMENDATIONS 
 
The proposed well slabs, storage tank and booster pump/utility building should be 
supported on compacted fill soils.  The subject site is located within an area underlain 
by variable depths of undocumented fill soils. 
 
11.1 Shallow Foundation Design 
 
The well slabs, storage tank and booster pump/utility building can be supported on 
slabs and shallow footings bearing on future compacted fill provided the following 
recommendations incorporated into design and construction. 
 
11.1.1 Vertical Capacity  
 
Footings should be founded at least 18 inches below lowest adjacent final grade on 
compacted fill.  Footings should be at least 12 inches wide for continuous footings and 
24 inches wide for isolated footings.  The allowable dead plus live load bearing value is 
2,000 psf for footings supported on 24-inch-thick compacted soil fill, and 3,000 psf for 
footings supported on 24-inch-thick compacted CAB. The allowable bearing pressure 
can be increased by 600 psf for each additional foot of excavation depth and by 300 psf 
for each additional foot of excavation width up to a maximum value of 4,500 psf. 
 
The net allowable bearing values indicated above are for the dead loads and frequently 
applied live loads and are obtained by applying a factor of safety of 3.0 to the net 
ultimate bearing capacity.  
 
11.1.2 Lateral Capacity  
 
Resistance to lateral loads can be provided by friction acting at the base of the 
foundation and by passive earth pressure.  A coefficient of friction of 0.3 may be 
assumed with normal dead load forces.  An allowable passive earth pressure of 300 psf 
per foot of depth up to a maximum of 3,000 psf may be used for footings poured against 
compacted fill or native soil.  The values of coefficient of friction and allowable passive 
earth pressure include a factor of safety of 1.5. 
 
11.1.3 Settlement  
 
The static settlement of structures supported on continuous and/or spread footings 
founded on competent native soils will depend on the actual footing dimensions and the 
imposed vertical loads.  Most of the footing settlement at the project site is expected to 
occur immediately after the application of the load.  Based on the maximum allowable 
net bearing pressures presented above, static settlement is anticipated to be less than  
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0.75 inch.  Differential settlement is not expected to exceed one-half of the total 
settlement over a 50-foot span. 
 
11.1.4 Dynamic Increases  
 
Bearing values indicated above are for total dead load and frequently applied live loads. 
The above vertical bearing may be increased by 33% for short durations of loading 
which will include the effect of wind or seismic forces.  The allowable passive pressure 
may be increased by 33% for lateral loading due to wind or seismic forces. 
 
11.2 Slabs-on-grade 
 
The design of the slab-on-grade will depend on, among other factors, the expansion 
potential of the pad soils.  Based on the expansion index test performed during this 
evaluation, the expansion potential of the native site soils at a shallow depth is medium 
(EI 51 to 90).  Slabs-on-grade supported directly on expansive soils should be designed 
accordingly. Mitigation of expansive soil is recommended in Section 10.6. 
 
Slabs-on-grade should be supported on properly compacted fill.  Compacted fill used to 
support slabs-on-grade should be placed and compacted in accordance with report 
section 10.0 Recommendations – Earthwork and Site Grading, and the general 
recommendations given in Appendix C, Earthwork Specifications. 
 
Slabs-on-grade should have a minimum thickness of four (4) inches nominal for support 
of normal ground-floor live loads.  Minimum reinforcement for slabs-on-grade should be 
No. 4 reinforcing bars, spaced at 24 inches on-center each way.  The thickness and 
reinforcement of more heavily-loaded slabs will be dependent upon the anticipated 
loads and should be designed by a structural engineer.  A static modulus of subgrade 
reaction equal to 150 pounds per square inch per inch may be used in structural design 
of concrete slabs-on-grade. 
 
It is critical that the exposed subgrade soils should not be allowed to desiccate prior to 
the slab pour. Care should be taken during concrete placement to avoid slab curling. 
Slabs should be designed and constructed as promulgated by the ACI and Portland 
Cement Association (PCA).  Prior to the slab pour, all utility trenches should be properly 
backfilled and compacted. 
 
11.3 Modulus of Subgrade Reaction 
 
Design of the structures supported on subgrade prepared in accordance with the 
recommendations provided in this report may be based on a soil modulus of subgrade 
reaction of (ks) of 150 pounds per square inch per inch. 
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11.4 Retaining Wall Design 
 
The following recommendations should be followed in the design and construction for any 
planned retaining structures.  The earth pressure behind any buried wall depends primarily 
on the allowable wall movement, type of backfill materials, backfill slopes, wall inclination, 
surcharges, and any hydrostatic pressure. The following equivalent fluid pressures are 
recommended for vertical walls with no surcharge, and level backfill. 
 
Table No. 7, Earth Pressures for Retaining Wall Design 

Retaining Wall Types Earth Pressure (Equivalent Fluid pressure) 

Cantilever Wall (Active pressure) 45 pcf (triangular distribution) 

Restrained Wall (At-rest pressure) 60 pcf (triangular distribution) 

 
The recommended lateral pressures assume that the walls are fully back-drained to 
prevent build-up of hydrostatic pressure.  Adequate drainage could be provided by 
means of permeable drainage materials wrapped in filter fabric installed behind the 
walls.  The drainage system should consist of perforated pipe surrounded by one cubic 
foot of free draining, uniformly graded, ¾ -inch washed, crushed aggregate, and 
wrapped in filter fabric such as Mirafi 140N or equivalent, placed at bottom of wall.  The 
filter fabric should overlap approximately 12 inches or more at the joints.  The subdrain 
pipe should consist of perforated, four-inch diameter, rigid ABS (SDR-35) or PVC A-
2000, or equivalent, with perforations placed down.  Alternatively, a prefabricated 
drainage composite system such as the Miradrain G100N or equivalent can be used.  
The subdrain should be connected to a sump pump. 
 
Design recommendations presented above are based on the assumption that retaining 
walls will retain either on-site soils or imported non-expansive soils that have been 
properly compacted.  All backfill should be compacted to at least 90 percent relative 
compaction, with the comparative maximum density evaluated through laboratory 
testing in accordance with ASTM D 1557.  Large equipment surcharge adjacent to 
newly constructed concrete walls should be avoided until the curing concrete reaches 
design strength.  Backfill operations should be performed as specified in report section 
10. 
 
Surcharge pressures from other on-grade structures should be added to the above 
earth pressures for surcharges within a horizontal distance less than or equal to the wall 
height.  Surcharge coefficients of 45% of any uniform vertical surcharge should be 
added as a horizontal wall pressure for walls retaining level backfill. 
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11.5 Structural Pavement Recommendations 
 

The flexible pavement structural section design recommendations were performed using 
R-value of 5 for the subgrade soil in accordance with the CALTRANS Highway Design 
Manual, Chapter 630 without a factor of safety.  No specific traffic study was performed to 
determine the Traffic Index (TI) for the proposed project.  Pavement sections are provided 
for the Traffic Indices (TIs) ranging from 4 to 9.  The recommended flexible pavement 
structural sections for various TI conditions are presented in the following table: 
 

Table No. 8, Flexible Pavement Structural Sections 

Design 
R-value Design TI 

Asphalt Concrete (AC) Over Aggregate Base (AB) 
Structural Sections 

Full AC 
Structural Section 

AC (inches) AB (inches) AC (inches) 

5 

4 3 6.0 5.5 

5 4 7.5 7.0 

6 5 9.5 9.0 

7 6 11.5 10.5 

8 7 13.5 12.0 

9 8 15.0 13.5 

 

Actual traffic index and traffic load should be determined by either Civil Engineer or 
Traffic Engineer.  The above pavement sections are recommended as a guideline for 
basic usage of the indicated TI values, and may not be sufficient for actual traffic 
loading. 
 
Base material shall conform to requirements for a Class 2 Aggregate Base (AB) or 
equivalent (such as crushed miscellaneous base - CMB) and should be placed in 
accordance with the requirements of the Standard Specifications for Public Works 
Construction (SSPWC, latest Edition). 
 
Asphaltic materials should conform to Section 203-1, "Paving Asphalt," of the Standard 
Specifications for Public Works Construction (SSPWC, latest Edition) and should be 
placed in accordance with Section 302-5, "Asphalt Concrete Pavement," of the SSPWC, 
2009 edition. 
 
11.6 Soil Corrosivity Evaluation 
 
Converse retained the services of Environmental Geotechnical Laboratory, Inc., located 
in Arcadia, California, to test two (2) bulk soil samples taken in the general area of the 
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proposed improvements.  The tests included minimum resistivity, pH, soluble sulfates, 
and chloride content, with the results summarized on the following table:   
 
Table No. 9, Corrosivity Test Results 

Boring No. 
Sample 
Depth 
(feet) 

pH 
(Caltrans 643) 

Soluble 
Chlorides 

(Caltrans 422) 
ppm 

Soluble 
Sulfate 

(Caltrans 417) 
ppm 

Saturated 
Resistivity 

(Caltrans 643) 
Ohm-cm 

BH-1 1-5 8.30 105 360 970 

BH-7 0-5 7.48 230 10 1,500 

 
The pH value and chloride content of soil samples tested are in the non-corrosive range 
to ferrous metal. The saturated resistivity is in the potentially corrosive range to ferrous 
metal. The soluble sulfate concentrations tested are in the non-corrosive range to 
concrete according to the California Department of Transportation Corrosion Guidelines, 
dated September 2003. 
 
If imported soils are used during construction, additional testing and evaluation of the 
as-graded soils is recommended.  A corrosion engineer may be consulted for 
appropriate mitigation procedures and construction design, if needed.  Conventional 
corrosion mitigation measures may include the following: 
 
 Steel and wire concrete reinforcement should have at least three inches of concrete 

cover where cast against soil, unformed. 
 
 Below-grade ferrous metals should be given a high-quality protective coating, such 

as 18-mil plastic tape, extruded polyethylene, coal-tar enamel, or Portland cement 
mortar. 

 
 Below-grade metals should be electrically insulated (isolated) from above-grade 

metals by means of dielectric fittings in ferrous utilities and/or exposed metal 
structures breaking grade. 

 
11.7 Site Drainage 
 
Adequate positive drainage should be provided away from the structures to prevent 
ponding and to reduce percolation of water into structural backfill.  A desirable slope for 
surface drainage is two (2) percent in landscaped areas and one (1) percent in paved 
areas. 
 
Planters and landscaped areas adjacent to the building perimeter should be designed to 
minimize water infiltration into the subgrade soils.  Gutters and downspouts should be 
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installed on the roof, and runoff should be directed to the storm drain through non-
erosive devices.  Lower level walkways and open patio areas may require special 
drainage provisions and sump pumps to provide suitable drainage. 
 
11.8 Soil Parameters for Pipe Design 
 
Structural design of pipeline requires proper evaluation of all possible loads acting on 
the walls, including dead and live or transient loads.  The stresses and strains induced 
on the walls depend on many factors, including the type of soil density, bearing 
pressure, angle of internal friction, coefficient of passive earth pressure, and coefficient 
of friction at the interface between the backfill and native soils. 
 
The recommended values of the various soil parameters for the pipe design are provided 
below: 
 
 Average compacted fill unit weigh  =125 pcf 

 Angle of internal friction of soils            = 30º  

 Soil cohesion         c = 0 psf 

 Coefficient of friction between backfill and native soils            fs = 0.30 

 Bearing pressure against alluvial soils or compacted fill         1,500 psf 

 Coefficient of passive earth pressure  Kp = 3.0 
 
11.9 Bearing Pressure for Anchor and Thrust Blocks 
 
Allowable net bearing pressure of 1,500 pounds per square foot may be used for anchor 
and thrust block design against existing fill and alluvium. Such thrust blocks should be 
at least 24 inches wide. 
 
Resistance to lateral forces can be assumed provided by friction at the base of thrust 
blocks and by passive earth pressure.  Frictional and passive resistance can be 
combined for the design of anchors and thrust blocks. 
 
An ultimate value of coefficient of friction of 0.3 may be used between the thrust block 
and the supporting natural soil or compacted fill. A passive earth pressure of 300 psf per 
foot of depth may be used for the sides of thrust blocks or anchors poured against 
undisturbed or compacted fill. The value of the passive lateral earth pressure should be 
limited to 1,500 psf. 
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If normal code requirements are applied for design, the above recommended bearing 
capacity and passive resistances may be increased by 33 percent for short duration 
loading such as seismic or wind loading. 
 
11.10 Modulus of Soil Reaction (E’) 
 
Deflection control in flexible pipe installation involves assessment of the deflection 
occurring during installation as well as that occurring due to the service loads (i.e. soils 
and superimposed loading). The modulus of Soil Reaction presented in the following 
table is determined using U.S. Bureau of Reclamation method. The pipe should be 
designed based on a composite modulus of soil reaction which depends on a modulus 
of soil reaction of native soils, pipe embedment material and a ratio of trench width to 
pipe diameter. 
 
Table No. 10, Modulus of Soil Reaction 

Material E’, psi 

Native Soils or Compacted Fill 1,000 

Pipe embedment per gravel 2,000 

Composite Modulus for the minimum ratio of 
trench width to pipe diameter of 2 

1,400 

 
12.0 CONSTRUCTION RECOMMENDATIONS 
 
12.1 General 
 
Site soils should be excavatable using conventional heavy-duty excavating equipment. 
Temporary sloped excavation is feasible if performed in accordance with the slope ratios 
provided in Section 12.2, Temporary Excavations.  Existing utilities should be accurately 
located and either protected or removed as required.  
 
12.2 Temporary Excavations 
 
Based on the materials encountered in the exploratory borings, sloped temporary 
excavations may be constructed according to the slope ratios presented in Table No. 11, 
Slope Ratios for Temporary Excavation.  Any loose utility trench backfill or other fill 
encountered in excavations will be less stable than the native soils.  Temporary cuts 
encountering loose fill or loose dry sand should be constructed at a flatter gradient than 
presented in the following table:  
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Table No. 11, Slope Ratios for Temporary Excavation 
Maximum Depth of Cut 

(feet) 
Maximum Slope Ratio* 

(horizontal: vertical) 

0 – 5 vertical 

5 – 9 1:1 

9+ 1.5:1 

 *Slope ratio assumed to be uniform from top to toe of slope. 
 
Surfaces exposed in slope excavations should be kept moist but not saturated to minimize 
raveling and sloughing during construction.  Adequate provisions should be made to 
protect the slopes from erosion during periods of rainfall.  Surcharge loads, including 
construction, should not be placed within five (5) feet of the unsupported trench edge. The 
above maximum slopes are based on a maximum height of six (6) feet of stockpiled soils 
placed at least five (5) feet from the trench edge. 
 
All applicable requirements of the California Construction and General Industry Safety 
Orders, the Occupational Safety and Health Act of 1987 and current amendments, and the 
Construction Safety Act should be met.  The soils exposed in cuts should be observed 
during excavation by the project's geotechnical consultant.  If potentially unstable soil 
conditions are encountered, modifications of slope ratios for temporary cuts may be 
required. 
 
12.3 Special Consideration for Excavation Adjacent to Existing Structures  
 
Various utility lines and existing structure foundations may be within the excavation 
limits for the proposed project.  The depths and locations of the existing facilities may 
require special construction considerations during excavation to protect these facilities 
(if necessary) during excavation. 
 
Temporary excavations for the proposed improvements should not extend below a 1:1 
(horizontal: vertical) plane extending beyond and down from the bottom of the existing 
utility lines or foundations.  The remedial grading excavations should not cause loss of 
bearing and/or lateral support for adjacent off-site utilities or structures. 
 
If remedial grading excavations extend below a 1:1 horizontal:vertical (H:V) plane 
extending beyond and down from the bottom of adjacent off-site utility lines or structure 
foundations, shoring shall be employed.  Backfill should be accomplished in the shortest 
period of time possible and in alternating sections. 
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12.4 Temporary Shoring 
 
Due to site constraints (such as roadway pavement), sloped and/or stepped 
excavations may not always be feasible, thus requiring the need for shoring during 
construction.   Shoring may consist of the use of a trench box (where feasible), and/or 
sheet piles.  The shoring for pipeline excavations and trenchless construction 
jacking/receiving pits may be cantilevered or may be laterally supported by whalers and 
cross bracing.  The shoring system should be designed to limit a maximum wall 
deflection of ½ inch. 
 
Earth materials encountered in our borings within the anticipated construction zone 
consist of predominately clay soils.  In consideration of the predominately clayey nature 
of the site soils, caving is not anticipated. 
 
12.4.1  Cantilevered Shoring 
 
Cantilevered shoring systems may include sheet piles to maintain temporary support of 
vertical wall excavations.  Shoring design must consider the support of adjacent 
underground utilities and/or structures, and should consider the effects of shoring 
deflection on supported improvements.   
 
Temporary cantilevered shoring should be designed to resist a lateral earth pressure 
equivalent to a fluid density of 30 pounds per cubic foot (pcf) for non-surcharged 
condition above groundwater level.  
 

Surcharge pressures from the existing structures should be added to the above earth 
pressures for surcharges within a horizontal distance less than or equal to the wall 
height.  Surcharge coefficients of 45% of any uniform vertical surcharge should be 
added as a horizontal earth pressure for shoring design. 
 

Surcharge pressures due to miscellaneous loads, such as vehicular traffic, soil 
stockpiles or construction equipments located adjacent to the shoring, should be 
included in the upper 10 feet of the shoring to account for normal vehicular and 
construction traffic within 10 feet of the excavation.  Regular traffic surcharge can be 
considered as 100 psf for the upper 10 fee of shoring excavation.  Construction 
surcharge of 500 psf should be considered for the heavy construction 
vehicle/equipment.  All shoring should be designed and installed in accordance with 
state and federal safety regulations.  
 

Lateral resistance for sheet piles can be provided by passive pressure below the bottom 
of excavations.  The allowable passive pressure for soldier piles can be taken as an 
equivalent fluid pressure of 300 psf on the pile per foot of depth, measured below the 
bottom of excavation.  The allowable maximum passive resistance should not exceed 
3,000 psf. 
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All shoring system should be designed by experienced California licensed Civil 
Engineer and installed by experienced contractors.  Shoring design should also be 
reviewed by Geotechnical Consultant to verify the soil parameters used in the design 
conformance with geotechnical report. 
 
All applicable requirements of the California Construction and General Industry Safety 
Orders, the Occupational Safety and Health Act of 1987 and current amendments, and the 
Construction Safety Act should be met.  The soils exposed in cuts should be observed 
during excavation by a competent person employed by the contractor.  If potentially 
unstable soil conditions are encountered, modifications of slope ratios for temporary cuts 
may be required. 
 
It is recommended that Converse review plans and specifications for proposed shoring 
and that a Converse representative observes the installation of shoring.  A licensed 
surveyor should be retained to establish monuments on shoring and the surrounding 
ground prior to excavation.  Such monuments should be monitored for horizontal and 
vertical movement during construction.  Results of the monitoring program should be 
provided immediately to the project Structural (shoring) Engineer and Converse for 
review and evaluation.  Adjacent building elements should be photo-documented prior 
to construction. 
 
12.5 Trenchless Construction 
 
Based on our understanding of the project, trenchless techniques may be utilized for the 
drain pipeline planned below the Caltrans right-of-way.  The results of our subsurface 
exploration indicate relatively firm clay soils and deep groundwater for this area.  It is 
our opinion that trenchless construction at this location can be accomplished by an 
experienced contractor using pipe jacking/micro-tunneling equipment.  
 
Pipe jacking and micro-tunneling operations involve the initial construction of a 
jacking/tunneling pit and a receiving pit at each end of the pipe segment to be jacked.  
Micro-tunneling occupies a position at the heavy end of trenchless technology, and can 
be regarded as an extension of pipe jacking where a new pipe is pushed through a hole 
excavated ahead of the advancing pipe string.  Whereas traditional pipe jacking 
requires a team of workers at the face, micro-tunneling replaces this manual work with a 
small tunnel boring machine (TBM). 
 
The working/access shafts are utilized to remove the spoil and to transport the 
construction materials and personnel for a tunnel project.  The vertical face of the 
working shaft should be supported with shoring. Frequent contact grouting may be 
necessary to backpack the shoring during construction to minimize settlement. 
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Grouting through the pipe casing after jacking is recommended to fill any possible voids 
created by the jacking operation.  Jacking operations and tunneling operations should 
be performed in accordance with the Standard Specifications for Public Works 
Construction, Sections 306-2 and 306-3 to the latest edition.  
 
Consideration should be given to performing a pre-condition survey of improvements in 
the area prior to construction, to document any current existing distress.  Settlement 
points should be considered to monitor any settlement of adjacent facilities during 
construction. 
 
Excavation and shoring systems should be properly designed and installed to minimize 
the effect of settlement during construction.  The preparation of plans for the excavation 
and shoring is normally the responsibility of the contractor.  Such plans should be 
submitted to the engineer for review prior to construction.  Consideration should be 
given to characterize the material during the excavation of tunnel and based on the 
behavior of the soil the support system and method of trenchless may be altered 
accordingly. 
 
It is the contractor’s responsibility to design and select the appropriate tunnel 
construction method, support system and to follow the requirements of the health and 
safety rules of the State of California pertaining to micro-tunnel construction and permit 
requirement of local agencies. 
 
12.6 Geotechnical Services During Construction  
 
This report has been prepared to aid in the site preparation and site grading plans and 
specifications, and to assist the architect, civil and structural engineers in the design of the 
proposed structures. It is recommended that this office be provided an opportunity to 
review final design drawings and specifications to verify that the recommendations of 
this report have been properly implemented. 
 
Recommendations presented herein are based upon the assumption that adequate 
earthwork monitoring will be provided by a geotechnical consultant. Excavation bottoms 
should be observed by a Converse representative prior to the placement of compacted fill.  
Structural fill and backfill should be placed and compacted during continuous observation 
and testing by a geotechnical consultant.  Footing excavations should be observed by a 
geotechnical consultant prior to placement of steel and concrete so that footings are 
founded on satisfactory materials and excavations are free of loose and disturbed 
materials. 
 
During construction, the geotechnical engineer and/or their authorized representatives 
should be present at the site to provide a source of advice to the client regarding the 
geotechnical aspects of the project and to observe and test the earthwork performed. 
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Their presence should not be construed as an acceptance of responsibility for the 
performance of the completed work, since it is the sole responsibility of the contractor 
performing the work to ensure that it complies with all applicable plans, specifications, 
ordinances, etc. 
 
This firm does not practice or consult in the field of safety engineering.  We do not direct 
the contractor’s operations, and cannot be responsible for other than our own personnel 
on the site; therefore, the safety of others is the responsibility of the contractor.   
 
13.0 CLOSURE 
 
The findings and recommendations of this report were prepared in accordance with 
generally accepted professional engineering and engineering geologic principles and 
practice. We make no other warranty, either expressed or implied.  Our conclusions and 
recommendations are based on the results of the background review, field and 
laboratory studies, combined with an interpolation and extrapolation of soil conditions 
between and beyond boring locations.  If conditions encountered during construction 
appear to be different from those shown by the borings, this office should be notified. 
 
Design recommendations given in this report are based on the assumption that the 
earthwork and site grading recommendations contained in this report are implemented. 
Additional consultation may be prudent to interpret Converse's findings for contractors, or 
to possibly refine these recommendations based upon the review of the final site grading 
and actual site conditions encountered during construction.  If the scope of the project 
changes, if project completion is to be delayed, or if the report is to be used for another 
purpose, this office should be consulted. 
 
This geotechnical report was prepared for AECOM to aid in the design and construction of 
the project elements described herein.  Converse is not responsible for technical 
interpretations made by others of our exploratory information.  Specific questions or 
interpretations concerning the findings and conclusions presented herein may require a 
written clarification to avoid any misunderstandings. 
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	Torrance Pro Forma Public Works Agreement 11-17-2015 Revision 00079115

	Text1: Los Angeles
	Text2: 405
	Text3: 16
	Text4: Yukon Avenue
	Text5: Torrance
	Text6: 500 feet north of 182nd Street
	Text7: Below grade
	Check Box8: Off
	Check Box9: Yes
	Text10: June 2015
	Text11: September 2015
	Text12: 10 feet
	Text13: 3.5 feet
	Text14: 36 inches
	Text15: 180 feet
	Text16: Concrete Pavement
	Text17: $205,000
	Check Box18: Off
	Check Box19: Off
	Check Box20: Yes
	Check Box21: Off
	Text22: Stormwater
	Text23: 30 inches
	Text24: N/A
	Text25: N/A
	Check Box26: Yes
	Text27: 
	Text28: 
	Check Box29: Yes
	Check Box30: Off
	Text31: 
	Text33: The proposed work includes jack and bore operations to place a 30" HDPE storm drain, with a 48" casing, below the freeway right-of-way and installation of an 18" HDPE water main within Yukon Avenue.  An existing 4'x2' RCB and a 24" RCP currently outlet into180th Place.  The outlet structure associated with the 4'x2' RCB will be modified to discharge directly into a proposed catch basin and the flows from the 24" RCP will also be collected in the proposed catch basin (located on the edge of Caltrans right-of-way).  The 18" HDPE water main will be installed using the standard cut and cover method.  The existing PCC pavement along the water line alignment will be saw cut, removed, and replaced with PCC pavement.
	Check Box34: Yes
	Check Box35: Off
	Check Box36: Off
	Check Box37: Off
	Check Box38: Yes
	Text39: Utility and storm drain installation
	Check Box40: Off
	Check Box41: Off
	Check Box42: Off
	Check Box43: Off
	Text44: 
	Check Box45: Off
	Check Box46: Off
	Check Box47: Off
	Check Box48: Off
	Check Box49: Off
	Check Box50: Off
	Check Box51: Off
	Check Box52: Off
	Text53: 
	Check Box54: Off
	Check Box55: Off
	Check Box56: Yes
	Text57: 
	Check Box58: Off
	Check Box59: Yes
	Text60: 
	Check Box61: Yes
	Check Box62: Off
	Check Box63: Yes
	Check Box65: Off
	Text66: 1,405
	Text67: 0.032
	Text68: 8,880
	Text69: 0.2
	Check Box70: Off
	Check Box71: Yes
	Text72: 
	Text73: 
	Check Box74: Off
	Check Box75: Off
	Check Box76: Yes
	Check Box77: Off
	Check Box78: Off
	Check Box79: Off
	Text80: 
	Text81: City of Torrance
	Text82: EMartin@TorranceCA.gov
	Text83: 20500 Madrona Avenue, Torrance, CA 90503
	Text84: (310) 618-3059
	Text85: N/A
	Text86: William Young
	Check Box87: Yes
	Check Box88: Off
	Text89: WYoung@cwecorp.com
	Text90: 1561 E. Orangethorpe Avenue, Suite 240, Fullerton, California 92831
	Text91: (714) 526-7500 ext. 103
	Text92: (714) 526-7004
	Text93: William Young
	Text94: Director of Engineering
	Text95: 09/16/2014
	Text96: 
	Text97: 
	Text118: 
	Text119: 
	Text120: 
	Text121: 
	Text122: 
	Text123: 
	Text124: 
	Text125: 
	Text126: 
	Text127: 


