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Craig .WenMorth 
Department of Transportation 
464 West 4th Street. 
San Bernardino, CA 92401 

RE: ORDER FOR TECHNICALLY-CONDITIONED CLEAN WATER ACT SECTION 401 
WATER QUALITY CERTIFICATION FOR DISCHARGE OF DREDGED ANDIOR 
FILL MATERIALS 

PROJECT: Colorado River Bridge Replacement Project 

APPLICANT: Department of Transportation 

ACTION: I. Order for Standard Certification 

Order for Technically-Conditiond Certification 

Order for Denial of GertMcation 

STANDARD GONDlTlONSe 

The following standard conditions apply to glj certification actions, except as noted above 
under Action 3 for denials, 

I. This certification action is subject to modification or revocation upon administrative or 
judiciai review, including review and amendment pursuant to section 13330 of the 
California Water Code and section 3867 of Title 23 of the California Code of Regulations 
(23 CCR). 

2. This cettification action is not intended and shall not be construed to appiy to any 
discharge from any activity involving a hydroelectric facility requiring a Federal Energy 
Reguiatory Comrnissian (FERC) license or an amendment to a FERC license unless the 
pertinent certification application was filed pursuant to 23 CCR section 3855(b) and the 
application specifically identified that a FERC license or amendment to a FERC license 
for a hydroele~tric facility was being sought, 

3. The validity of any non-denial certification action (Actions 1 and 2) shall be c:onditioned 
upon total payment of the full fee required under 23 CCR section 3833, unless; otherwise 
stated in writing by the certifying agency. 

CaIiJbrr~iu Erzvironmertbal Pruteca'wrt Agency 



Department of Transportation 
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4. In the event of any violation or threatened violation of the conditions of this ce:rkification, 
the violation or threatened violation shall be subject to any remedies, penalties, process, 
or sanctions as provided for under State law. For purposes of Clean Water Act (CWA) 
section 401 (d), "re applicability of any State law authorizing remedies, penaltiesl, process, 
or sahctions for the violation or threatened violation canstiiute.es a limitation necessary to 
assure compliance with the water quality standards and other pertinent requirements 
incorporated into this Water Quality Certification (WQC). 

a. In response to a suspected violation of any condition of this WQC, the Regional Water 
Quality Control Board (Regional Water Board) may require the holder of any permit or 
license subject to this certification to furnish, under penalty of perjury, any technical or 
monitoring reports the Regional Water Board deems appropriate, provided that the 
burden, including cost of the reports, shall be in reasonable relationship tcr the need 
for the reports and the benefits to be obtained from the reports. 

b. in response to any violation of the conditions of this WQC, the Regional Water Board 
may add to or modify the conditions of this certification as appropriate to ensure 
compliance. 

ADDITIONAL CONDITIONS: 

The following additional conditions apply tc this cedification: 

I. This WQC applies towards the proposed project as described in the 401 application 
received by the Regional Water Board on April 12, 2010. The Applicant shall provide the 
Regional Water Board and other interested agencies with written notification of any 
significant modifications made to the project prior to implementation of the modifications, 

2. This WQC does not convey any property rights of any sort or any exclusive privileges, nor 
does it authorize any injury to private property or any invasion of personal rights, nor any 
irifringement of federal, state, ar local laws or regulations, 

3. This WQC. does not authorize the Applicant or any associated party to trespass on any 
Land or property unless the applicant has obtained written authorization or acquired a 
special use authorization permit from the land or property owner. 

4. A copy of this WQC shall be provided to the appropriate onsite Supervisor for the Project. 
All personnel performing work on the proposed project shall be familiar with the content of 
this WQC, Copies of the WQC shall be readily available at the project site at all times 
during periods of active work and shall be presented to regulatary agency representatives 
upon request. 

5. The Applicant shall grant Regional Water Board staff, or an authorized rep~resentative, 
upon presentation of credentials and other documents as may be required by raw, to enter 
the project site at reasonable times, to ensure complian~e with the terms and conditions 
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of this WQC and/or to determine the impacts the project may have oh waters of the 
United States. 

6. The proposed projects shall not be enlarged or extend beyond the proposed project 
impact area. The Applicant shall delineate the project boundaries and staging areas with 
stakes, flags and/or temporary construction fencing. 

7. The area of vegetation and soil disturbance shall be restricted to the smallest extent 
possible. 

8. Projects shall not discharge substances in concentratiotis toxic to human, plant, animal, 
or aquatic life or that produce detrimental physialogical responses. 

9. Projects shall not discharge waste classified as "ha;rardous" as defined in Title 22 CCR 
sedion 66261 and the California Water Code section 131 73. 

10. No oil, petroleum products, or rubbish shall be allowed to enter into or be placed where it 
may be washed by rainfali or runoff into waters of the United States. 

11. No equipment maintenance will be done within or near any stream channel whera 
petroleum products or other pollutants from the equipment may enter waters of the United 
States. 

12. Equipment refueling shall not occur within waters of the United States. 

2 3. Any oil or grease ieaks shall be immediately cleaned up, 

14. The Applicant shall ensure that all contaminated material and/or contaminated soil 
removed or excavated from the Project site is properly loaded, transported, anld disposed 
of in accordance with Federal, State, and local regulations. 

15. Staginglstarage areas for equipment and materials shall be located outside of waters of 
the United States, 

16. The Applicant shall ensure that all disturbed and Tilled areas are adequately stabilized 
and protected from erosion and siltation by implementing appropr~ate soil stabilization, 
sedimentation and silt control measures. 

17. Any flow diversion used during .construction shall be designed. in a manner to prevent 
pollution, minimize siltation, and shall provide flows to downstream reaches. Flows shall 
be maintained to support existing aquatic life and riparian wetlands and habitat that may 
be located upstream and downstream from any temporary diversion. 

18. The Applicant shall restore drainages, to the greatest extent possible, to the original bank 
configuration, stream bottom width, and channel gradient. 
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19. Ali temporary facilities and impacts shall be removed and restored to the preexisting 
conditions and contours to the extent practicable. 

20. Construction related materials and wastes shall be removed from the project site upon 
completion of the project, 

21. The Applicant shall submit Notice to the Regional Water Board within EiO-days of 
completion of the Project. The Notice shall include: 'I) a detailed summary of the 
mitigation and restoration activities implemented during the project and :2) provide 
photographic documentation that suppol-ts the information summarized in the Notice. 

22. The Regional Water Board reserves the right to suspend, cancel, or modify and reissue 
this WQC, after providing notice to the Applicant andlor responsible Site-Supe~disor, if the 
Regional Water Board determines that the project fails to comply with any of the terms or 
conditions of this WQC. 

23. The Applicant shall orally notify the Regional Water Board of any noncompliance that may 
impact the bendicial uses of waters of the United States, as soon as notification is 
possible and notification can be provided without substantially impeding measures 
necessary to address the noncompliance. 

REGIONAL WATER QUALXTY CONTROL BOARD CONTACT PERSON: 

If you have any questions, please contact Jay Mirpour, Water Resources Cc~ntral 
Engineer, at (780) 776-8981 or jmirpour@waterboards.ca.gov. 

C~aii$urndtr Environmental Protection Agency 

3 Recycled Paper 
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WATER QUALIN CERTIFIGATION: 

I hereby issue an order certifying that any discharge from the referenced project will comply 
with the applicablk provisions of sections 301 (Effluent Limitations), 302 (Water Quality 
Related Effluent Limitations), 303 (Water Quality Standards and Implementation Plans), 306 
(National Standards of Performance), and 307 (Toxic; and Pretreatment Effluent Standards) 
of the Clean Water Act, and with other applicable requirements of State law. 

Except insofar as may be modified by any preceding conditions, all certification adions are 
contingent on (a) the discharge being limited and all proposed mitigation being completed in 
strict compliance with the applicants' project description and the attached Project Information 
Sheet, and (b) compliance with all applicable requirements of the Regional Water Quality 
Control Board's Water Quality Control Plan (Basin Plan), 

ROBERT PERDUE' 
Executive Officer 

cc: Marjorie Blains, U.S. Army Corps of Engineers, Tucson Project Office 
Bill Orme, SWRCB, Division of Water Quality, Water Quality Certification Unit 
David Smith, U.S. Ehvironmental Protection Agency, Region 9 
Thomas A. Vandenberg, Office of Chief Counsel, SWRCB 

File; 401 Certification for.the Department of Transportation - Colorado River Bridge 
Replacement Praject, WDlD No. 7B363023001 

Cniiforfik Etzuiuonmefit~l Protectiorr Agency 
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Mailing List: 

Marjorie Blaine 
Senior Project ManagerIBiologist 
U.S. Army Corps of Engineers 
Tucson Project. Office, Regulatory Division 
5205 E, Comanche Street 
Tucson, AZ 85707 

BiII Orme (") 
Water Quality Certification Unit 
Division of Water Quality 
State Waker Resources Control Board 
1001 1 Street 
Sacramento, CA 95814 

David Smith 
Wetlands Regulatory Ofice 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street 
San Francisco, CA 941 05 

Thomas A. Vandenberg .(*) 
Staff Counsel 
Office of Chief Counsel 
State Water Resources Control Board 
1001 1 Street 
Sacramento, CA 958 14 

Note: (*) will e-mail electronic copy 

Calgurnia Enviraaraz&~ta;l Protection Agency 

Recycled Paper 
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PROJECT INFORMATION 

Application Date: 
April 72, 2030 

Applicant! 
Department of Transportation 

Contact: 
Craig Wentworth, (909) 383-6836 

Applicant Representative: 
Department of Transportation 

Project Name: 
Colorado River Bridge Replacement Project 

Project Start and Completion: 
Start 411 61201 0 - Completion 4130/2015 

Project Description (purposelgoal); 
The proposed projed will replace the Colorado River Bridge (Br. No. 54-1 000) on State 
Route 62 (SR 62) in San Bernardino County, California and on State Route 95 (SR 95) in La 
Paz County, Arizona. The project will include the realignment and shoulder widening of 
existing SR62JSR95 from Parker Dam Road in Earp, California to I . I0  km east of 2nd Street 
in Parker, Arizona. The construction activity will accomplish the following objectives: 

Resolve the Colorado River Bridge's decreased structural integrity 
Maintain a continuous safe movement of vehicular traffic 
Improve people and goads movement in the region in both California and Arizona. 

The Colorado River Bridge has been identified as scour critical as a result of continual 
streambed degradation. Since'the original construction of the bridge, the existing river 
channel has dropped approximately 20 feet. This change in the channel grade has resulted 
in a loss of lateral support and embedment for the existing bridge foundation pilings. 
The proposed projects would resolve the scour issues and replace bridge fo~lndatiwns and 
pilings. The bridge foundation depths and pier design will account for potential degradation 
and localized pier scour. 

As part of the bridge replacement, cer"rain elements of the existing structure and SR-62 
roadway need to be updated to match the latest Highway Design Manual {HDM) Structures 
and the Americans with Disabilities Act (ADA) requirements, These items indude ~ihouider 
widths on the bridge and roadway approaches, and accessibility requirements (bridge 
sidewalk widths) per the ADA, To meet current ADA requirements and improve pedestrian 
mobility, the bridge sidewalk widths will b@ widened. A sidewalk will be constructed on the 
south side of the bridge to become consistent with ADA accessibility requirements. The 

Crclij50mirc E~vironmendab Protection Agency 
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proposed project is to construct a new structure to provide a structure foundation capable of 
sustaining nonstandard loads. 

Project Location: 
City or Area: Earp and Parker 
County: San Bernardino, California & La Paz, Arizona 
Longitude/Latitude: -1 14" 18' 59.99"/ +3dQ 09' 99.94" & -1 14" 28' 91 .I 8"1+34" 15'00.18", 
TownshipiRange: I N/25E & 9N/20W 

Receiving Water(s): 
Colorado River 

FEIIlExcavation Area (acres): 
N/A 

Dredge Voiume (cy): 
4352 cy 

Mitigation: 
The following avoidance and minimization are used throughout the, project: 

- The existing bridge will be removed or modified in a way that will not adversely impact the 
river. 

- A silt fence and Environmentally Sensitive Area (ESA) Fence (for visibility) will be placed 
around the wetland area. Construction equipment and people will not be able to enter the 
wetland, 

- Native seeds will be used as part .of erosion control and native plants will be ihstadled in the 
project area. 

- Caltrans shall wash all construction equipment and vehicles to reduce invasivfe species 
spreading from the proposed c:onstruction site. 

- A Starm Water Pollution Prevention Plan (SWPPP) will be prepared for the projecil area and 
implemented for all activities at the project site. It will include measures nec;essary to 
maintain water quality. Caltrans will require that  the Contractor follow Best Management 
Practices, including but not limited to the following: 

- Construction staginglstorage, fueling, and batch plant areas shall be located away from 
undisturbed areas, with minimal risk of discharge into drainages or other sensitive habitat 
Jypes. Only previously disturbed areas, such as turnouts may be used for these purposes. 
The Resident Engineer and district bbialagist shalf coordinate on such sites prior to their 
approvalluss. 
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- Raw cernenVconcrete or washings thereof, asphalt, paint or ofher coating material, oil or 
other petroleum products, or any other substances which could be hazardous to aquatic life, 
resulting from project related activities, shall be prevented from contaminating the soil andlor 
entering the waters of the state, which includes drainages. 

- No debris, soil, silt, sand, bark, slash, sawdust, rubbish, cement or concrete or washings 
thereof, oil or petroleum products or other organic or earthen material from any construction 
or associated activity of whatever nature shall be allowed to enter info or placed where it may 
be washed by rainfall or runoff into waters of the State, which includes drainages and 
cuiverts. Sandbags, straw wattles, or silt fences will be used. 

- No equipment maintenancelparking shall be dons within or near any stream or drainage 
where petroleum products or other pollutants from the equipment may enter these areas 
under any flow. 

-To the extent practicable, impacted sites will be returned to prelconstruction confou~rs. 

- Maintenance and monitoring activities will include regular and post-storm event inspections. 

Federal Permit($): 
U.S. Army Corps of ~ngineers section 404 Permit Nationwide Permit Numbers 15 (pending). 

Status of CEQA: 
A Mitigated Negative Declaration, dated May 19, 2008, was prepared for this projeci 
pursuant to the provisions of CEQA, and a Notice of Determination was filed with t h e  State 
Clearinghouse on July 15,2008, State Clearinghouse Number: 2008051 081. Lead Agency: 
Department of Transportation. 

Reference No.: 
401 Certification for the Department of Transportation - Colorado River Bridge Replacement 
Project, WDlD No. 78363023001 



REPLY TO 

ATENTION OF. 

DEPARTMENT OF THE ARMY 
LOS ANGELES DISTRICT, CORPS OF ENGINEERS 

ARIZONA-NEVADA AREA OFFICE 

3636 NORTH CENTRAL AVENUE, SUITE 900 

PHOENIX, ARIZONA 85012-1939 

June 4,2010 

Office of the Chief 
Regulatory Division 

Craig Wentworth, Senior Environmental Planner 
California Department of Transportation - District 8 
464 West 4th Street 
San Bernardino, California 92401 

SUBJECT: Nationwide Permit # 15 Verification (SPL-2004-01619-WHM) 

Dear Mr. Wentworth: 

I am responding to your application, dated 3 June 2010, concerning your 
proposal to replace the Colorado River Bridge (Br. No. 54-1000) on State Route 62 in San 
Bernardino County, California and on State Route 95 in La Paz County, Arizona. The 
proposed project would include temporary impacts totaling approximately 1.13 acres 
and 5,955 cubic yards of fill associated with using trestles and cofferdams during 
construction within waters of the U.S. determined to be jurisdictional under Section 404 
of the Clean Water Act (33 U.S.C. 1344). Additionally, the proposed project would 
include permanent impacts totaling approximately 0.011 acres and 477 cubic yards of 
fill associated with the new bridge piles. The project is located near the City of Earp, 
San Bernardino, California and the City of Parker, La Paz County, Arizona (Section 24, 
Township 1 North, Range 25 East). 

The Corps of Engineers has determined, under Section 404 of the Clean Water 
Act (33 U.S.C. 1344), that your proposed activity complies with the terms of Nationwide 
Permit No. 15, "U.S. Coast Guard Approved Bridges." You must comply with all terms 
and applicable conditions (regional, general, and 401 conditions) described in Enclosure 
1 and complete the compliance statement (Enclosure 2). 

Furthermore, you must comply with the following Special Condition(s): 

a. Water Oualitv Certification: The permittee shall comply with all 
requirements and conditions in the state water quality certification that the 
California Regional Water Quality Control Board signed on April 14, 2010, the 
Environmental Protection Agency's Modified Pre-Construction Notice issued 
on November 30, 2009 and the Arizona Water Quality Conditions associated 
with Nationwide Permit No. 15. These certifications demonstrate that the 
permittee has complied with Section 401(a) of the Clean Water Act. Copies of 



these letters are enclosed. 

b. Cultural Resources: Should cultural resources or archeological remains 
be encountered during construction/excavation, work shall immediately 
cease in the area of discovery. The permittee shall promptly notify the 
appropriate State Historic Preservation Office and the Corps at (602) 640- 
5385. 

c. Protection of Native Vegetation: The permittee shall not disturb native 
vegetation outside of the construction footprint. 

d. Stockpiled Materials: The permittee shall not stockpile material below 
the ordinary high water mark of the Colorado River. 

e. Site Clean-Up: The permittee shall remove all excess fill and/or 
construction debrislequipment from the site immediately upon completion of 
construction. 

f .  Contractor Notification: The permittee shall provide each contractor with 
written instructions to be reviewed by all on-site supervisory construction 
personnel on the protection of cultural and ecological resources, including all 
agrees-to environmental stipulations for the project and all conditions 
required by this permit. The instructions shall also address federal and state 
laws regarding antiquities, plants, and wildlife; including collection, removal, 
and the importance of these resources and the purpose and necessity of 
protecting them. A copy of this permit shall be posted on site at all times 
during construction. 

g. Mitigation: Prior to the onset of any construction activities within 
jurisdictional water of the U.S. the applicant shall submit an in-lieu mitigation 
fee of $8,000 to the La Paz County Endangered Species Fund, via the U.S. 
Army Corps of Engineers Arizona Regulatory Branch. 

This verification is valid until the nationwide permit(s) referenced above is 
modified, reissued, or revoked. All of the nationwide permits are scheduled to be 
modified, reissued, or revoked prior to March 18,2012. It is incumbent upon you to 
remain informed of changes to the nationwide permits. We will issue a public notice 
when the nationwide permits are reissued. Furthermore, if you commence or are under 
contract to commence the authorized activity before the date that the relevant 
nationwide permit(s) is modified, reissued or revoked you will have twelve (12) months 
from the date of the modification, reissuance, or revocation of the nationwide permits to 
complete the activity under the present terms and conditions of the nationwide permits. 



If you sell/transfer the property associated with this letter of verification you 
should work with the new owner to complete the enclosed Transfer Statement 
(Enclosure 3). This transfer is necessary to ensure that the new owner of the property is 
aware of all terms and conditions of this letter of this verification including any special 
conditions that will continue to be binding on the new owner. 

A nationwide permit does not grant any property rights or exclusive privileges. 
Also, it does not authorize any injury to the property or rights of others or authorize 
interference with any existing or proposed Federal project. Furthermore, it does not 
obviate the need to obtain other Federal, state, or local authorizations required by law. 

You are encouraged to comment on your experience by accessing the Corps web- 
based customer survey form at: http://per2.nwp.usace.arm~.mil/survev.html. Thank 
you for participating in our regulatory program. If you have questions, please contact 
William Miller at (602) 640-5385 x 221. 

Sincerely, 

Sallie McGuire 
Chief, Arizona Branch 
Regulatory Division 

Enclosures 
1. Nationwide Permit 
2. Certification of Compliance 
3. Transfer Statement 
4. CRWCB 401 Certification 
5. EPA MPCN 



LOS ANGELES DISTRICT 
U.S. ARMY CORPS OF ENGINEERS 

CERTIFICATION OF COMPLIANCE WITH 
DEPARTMENT OF THE ARMY NATIONWIDE PERMIT 

Permit Number: 

Date of Issuance: June 3,2010 

Name of Permittee: 
Craig Wentworth, Senior Environmental Planner 
California Department of Transportation - District 8 
464 West 4 t h  Street 
San Bernardino, California 92401 

Upon completion of the activity authorized by this permit, sign this certification and 
return it with an original signature to the following address: 

U.S. Army Corps of Engineers 
ATTENTION: Regulatory Division (SPL-2004-01619-WHM) 
3636 North Central Avenue, Suite 900 
Phoenix, Arizona 85012-1939 

Please note that your permitted activity is subject to a compliance inspection by a Corps 
of Engineers' representative. If you fail to comply with this Nationwide Permit you may be 
subject to permit suspension, modification, or revocation. 

I hereby certify that the work authorized by the above referenced Nationwide Permit 
has been completed in accordance with the terms and conditions of said permit. 

Signature of Permittee Date 

Enclosure 2 



NATIONWIDE P E W I T  NUMBER 15 

U S. COAST G UARD APPRO VED US Army Corps of Engineers 
Los Angeles District 

Reaulatorv DivisionlArizona Branch 

Pursuant to Section 404 of the Clean Water Act (33 U.S.C 1344) and/or Sectlon 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 401 et 
seq) the U.S. Army Corps of Engineers published the "Reissuance of Nationwide Permits" in the Federal Re~ister (72 FR 11092) on March 
12, 2007. This Nationwide Permit is effectwe from March 19,2007 to March 18,2012 unless modified, relssued or revoked before that 
tlme. It IS Incumbent upon the permittee to remain informed of changes to the nationwide permits. 

1-3. U.S. Coast Guard Approved Bridges. Discharges of dredged or fill material incidental to the construction of 
bridges across navigable waters of the United States, including cofferdams, abutments, foundation seals, piers, and 
temporary construction and access fills, provided such discharges have been authorized by the U.S. Coast Guard as 
part of the bridge permit. Causeways and approach fills are not included in this NWP and will require a separate 
section 404 permit. (Section 404) 

401 Certification 

303[d]-impaired waters (see Water Quality Definitions): For projects on a waterbody with an impaired reach, if the project 
impacts the listed waterbody w i t h  800 meters (or ?4 mile) downstream of an impaired reach to within 1600 meters (or 1 mile) 
upstream of an impaired reach: Individual Certification required. 

Tributaries to 303[d]-impaired waters: For projects on a tributary to a waterbody listed as impaired, if the tributary mouth is 
on an impaired reach and the project impacts the tributary within 1600 meters (or 1 mile) of its mouth: Individual Certification 
required. 

Outstanding Arizona Waters (aka .  "unique Waters") (see Water Quality Definitions): For projects on a designated 
Outstanding Arizona Water, if the project impacts the designated waterbody within 800 meters (or % mile) downstream of a 
designated reach to within 1600 meters (or 1 mile) upstream of a designated reach: Individual Certification required. 

Tributaries to Outstanding Arizona Waters: For projects on a tributary to a designated Outstanding Arizona Water, if the 
tributary mouth is on a designated reach and the project impacts the tributary within 1600 meters (or 1 mile) of its mouth: 
Individual Certification required. 

Lake (see Water Quality Definitions): Individual Certification required. 

Other waters: Conditionally certified (all applicable general 40 1 conditions below). Note: Conditzonal certzjkatzon only 
applies when none of the other 401 certfication categories apply. 

Tribal Waters: Hualapai Tribe - Individual Certification required 
Navajo Nation - Individual Certification required 
White Mountain Apache Tribe - Individual Certification required 
All other reservations - Contact EPA Region IX 

State of Arizona 401 Water Quality Conditions 

Except as noted, the following 401 General Conditions apply to all waters of the U.S. (WJS) and all applicable NWP: 

1. Any discharge (including runoff or seepage) occurring as a result of activities certified for the subject project shall not 
cause a violation of surface water quality standards for any WUS. Applicability of this condition is as defmed in A.A.C. 
R18-11-102. 

2. This certification does not authorize the discharge of process water, material processing residues, wastewater or other 
residual material to any WUS. 

3. Activities herein certified shall be performed during periods of low flow (baseflow or less) in any watercourse or other 
WUS, or no flow in the case of ephemeral and intermittent waterbodies. 

4. If activities are likely to create an erosion or sedimentation problem, operations shall cease until the problem is resolved 
or until reasonable control measures have been undertaken. 

5. Erosion control, sediment control andlor bank protection measures shall be installed before construction and pre- 
operation activities, and shall be maintained as necessary during construction and post-construction periods to minimize 

NMrp 15 - U.S. Coast Guard Approved Bridges Page 1 of 12 



channel or bani; erosion. soil loss and sedimentation. Control measures shall not be constructed of'uncemented 01- 

unconfined soil. or other easily transportable (by flow) materials. 

The applicant is responsible for ensuring.construction material andlor fill including, but not limited to: rocli, gabion fill 
or other uncemented channel-lining materials, placed within the Ordinary High Water Mark (OIJWM) of any W'IJS. 
shall not include materials that can cause or contribute to an exceedence of Arizona Water Q u a l i ~ ~  Standards for Surface 
Waters (1 8, A.A.C., 11, Article 1 ). Any fill material washing must occur outside of the floodplain oi'any WLJS prioi- to 
placement and the rinseate from such washing shall be contained and settled or otherwise prevented from contributing 
sediment or causing erosion to  any WUS. Fill piaced in locations subject to scour shali contain not more than ten 
percent (10%) on a dry weight basis of particles finer than 0.35 rnm diameter (passing a No. 60 sieve). 

Any dredged material is to be placed and retained in areas outside the 01-TWM of any WUS. Runoff from materials 
deposited outside the OFIWM is to be settled, filtered or otherwise treated to prevent escape of pollutants (including 
sediment) to any WUS. 

Except as otherwise allowed herein. upon completion of construction the applicant shall ensure no adverse change due 
thp PLlhjPCt ;7TC\jeC! hlz 3CCIITTed ill tile st25i!i~,r /xzith rppnp~t  5 P t r z y  , ~ - n - a t n r  ~ l r n c ; ~ \ -  --A ~rrA;---+nt:--\ -I----. . \ L~-""'~", , I.""'"" Y L l Y  U I . . . I I * ~ I I L U C ' " I . /  \ , I  

WUS, including upstream and downstream from the projeLt. Ifsucli change has occurred. the applicant shall take steps 
to restore the pre-project stability of any impacted seLments. 

Except where the activities certified herein are intended to permanently alter any WIJS, all disturbed arcas between the 
OHWM shall be restored to preconstruction conditions. Denuded areas shall be revegetated as soon as possible with 
native and/or salvaged plants and seed. Vegetation should be maintained on unarmored banks and slopes to stabilize soil 
and prevent erosion. 

Where needed to prevent erosion/sedimentation, flows unimpacted by the subject prqject shall be diverted around work 
operations, and material and equipment storage areas. Permanent and temporary access roadways, staging areas and 
material stockpiles shall be desismed or located to allow storm flows to pass unimpeded. Except as otherwise allowed 
herein, when flow is present in any wash or other WUS within the pro-ject area, the applicant and any contractor will not 
impede, restrict, or stop the flow by any means. 

Permanent and temporary pipes and culverted crossings and pads shall be adequately sized to handle expected flow and 
properly set with end section, splash pads, or headwalls that dissipate water energy to control erosion. Culverted and 
unculverted crossings and pads shall be constructed so as to accommodate the overtopping of the fill by streamflow and 
armored to prevent erosion of the fill. 

Acceptable construction materials that will or may contact water in any WUS are: crushed stone, native fill (meeting the 
requirements in 40 1 General Condition 6) concrete, steel, plastic, or aluminum and other materials specifically approved 
in writing by ADEQ. 

Silt laden or turbid water resulting from project activity shall be settled, filtered or otherwise treated prior to discharge 
to ensure no violation of Arizona Surface Water Quality Standards in any WUS. 

When flow greater than described in 401 General Condition 3 above is present within the project area, all activities 
certified herein shall cease and construction equipment and materials easily transported by fiow will be moved outside 
the flow area and the OHWM of any WUS. If such movement cannot be accomplished rapidly enough to prevent 
pollution of a WUS, measures shall be taken to prevent transport of sediment or other pollutants out of the construction 
area or into any WUS. 

Work shall be conducted and monitored to ensure that pollution from the activities certified herein including, but not 
limited to: earthwork, concrete mixing and placement, detention ponds, and equipment maintenance and washing does 
not drain into any WUS. 

If water is used for dust suppression, it shall not contain contaminants that could violate Arizona Surface Water Quality 
Standards of any WUS. 

The applicant will erect any barriers, covers, shields and other protective devices as necessary to prevent any 
construction materials, equi~ment or contaminants/pollutants from falling, being thrown or otherwise entering any 
flowing WUS. 

Upon completion of the activities certified herein, areas within the OHWM of all WUS at the project site shall be 
promptly cleared of all false work, piling, construction residues, equipment, debris or other obstructions. Any debris 
including, but not limited to: soil, silt, sand, rubbish, cement, bituminous material, oil or petroleum products, organic 
materials, tires or batteries, derived from the activities certified herein shall not be stored at any site where it may be 
washed into a WUS and shall be properly disposed of after completion of the work. 

The applicant must designate area(s) for equipment staging and storage located where runoff from these activities 
cannot enter any WUS. Any equipment maintenance, washing or fueling that cannot be done offsite will be done here. 
Material specifically manufactured and sold as spiIl adsorbentlabsorbent will be on hand to control small spills. All 
equipment and workboats shall be inspected for leaks daily and prior to use. All leaks shall be repaired immediately. All 
equipment and workboats will be steam cleaned prior to use in any WUS with flow. 

Enclosure 1 NWP 15 - 1J.S. Coast Guard Approved Bridges Page 2 of 12 



20. The applicant shall have a spill containment plan onsite to ensure that pollutants are contained, removed and properly 
disposed of. in addition, the applicant must desi~aate areas, located where runoff from these activities cannot enter any 
WUS, for chemical and petroleum storage, and solid waste containment. All materials stored onsite will be stored in 
appropriate containers or packaging. Any pollutant produced by activities certified herein shall be properly disposed of 
in accordance with applicable regulations. A spill response kit will be maintained in this (these) area(s) to mitigate a 
potential spill. The kit will include material specifically manufactured and sold as spill adsorbenVabsorbent including 
booms. The applicant will ensure that whenever there is activity on the site, that there are personnel on site trained in the 
proper response to spills and the use of spill response equipment. 

21. If hlly, partially or occasionally submerged structures are constructed of cast-in-place concrete instead of pre-cast 
concrete planks or slabs, applicant will take steps; e.g., sheet piling or temporary dams (except for NWP 33 & 15, filled 
cofferdams are not allowed), to prevent contact between water (instream and runoff) and the concrete until it cures and 
until any curing agents have evaporated or otherwise cease to be available; i.e., are no longer a pollutant threat. Where 
possible, construction work will be during extreme low water conditions or at a time and season that ensures all work is 
done in the dry. 

22. For portions of the project utilizing potable water or groundwater for irrigation, direct runoff of irrigation water and 
overflows from runoff detention andlor retention areas into washes shall be limited to the extent practicable and shall 
not cause downstream erosion or flooding. 

23. For portions of the project utilizing reclaimed wastewater for irrigation, direct runoff of irrigation water and overflow 
fiom retentionldetention structures or storage impoundments into WUS is prohibited without the proper permits 
including, but not limited to, Arizona's Reclaimed Wastewater Permit and, if within the wetted area of a 25-year flood 
event (or within the floodplain in some cases), a AZPDES permit. 

24. Fertilizer, herbicide and insecticide chemicals used for development of vegetated areas shall be selected based on 
minimum environmental impacts and approved for the intended use. Application rates printed on the product labels shall 
be strictly followed. Excess chemicals shall not be applied on recently treated areas and must either be stored, used 
elsewhere or disposed of (in any case, in accordance with all applicable regulations). 

Water Quality Definitions 

303ldl-listed Impaired Waters: These are waterbodies that as a result ofthe CWA 305[b] process are listed under CWA 
303[d] as impaired; i.e., consistently not meeting water quality standards, and as a result merit special attention. The complete 
current 303 [dl list of Impaired Waters is available on ADEQ's website: 
h~://w~.a~deq..~ov/environ/water/assessmenVassess.html 
(40 1 conditions herein are meant to apply to waterbodies on the current, not draft, list) 

Lake: The following are lakes which require an individual 40 1 certification for activities undertaken via a NWF': 

Apache County 
Becker Lake 
Camero Lake 
LymanLake 

Cochise County 
Parker Canyon Lake 

Coconino County 
Ashurst Lake 
Bear Canyon Lake 
Blue Ridge Reservoir 
Boot Lake 
Chevelon Canyon Lake 
Kinnikinick Lake 
Lake Mary, Lower 
Lake Mary, Upper 
Long Lake 
Long Lake 
MormonLake 
Odell Lake 
Soldier Annex Lake 

(June 1, 2007 version) 

Lat.: 34" 9' 14.4" 
Lat.: 34" 6' 57.6" 
Lat.: 34" 21' 28.8" 

Lat.: 31" 25' 33.6" 

Lat.: 35" 1' 08.4" 
Lat.: 34" 24' 10.8" 
Lat.: 34" 33' 14.4" 
Lat.: 34" 58' 51.6" 
Lat.: 34" 30' 39.6" 
Lat.: 34" 53' 52.8" 
Lar.: 35" 6' 21.6" 
iat. :  35" 4' 44.4" 
Lat.: 34" 46' 44.4" 
Lat.: 35" 0' 0.0" 
Lat.: 34" 56' 38.4" 
Lat.: 34" 56' 02.4" 
Lat.: 34" 47' 13.2" 

Long.: 109" 18' 18.0" 
Long.: 109" 3 1' 40.8" 
Long.: 109" 21' 28.8" 

Long.: 1 10" 27' 14.4" 

Long.: 11 1" 24' 10.8" 
Long.: 11 1" 0' 10.8" 
Long.: 111" 11'02.4'' 
Long.: 11 1" 19' 58.8" 
Long.: 110" 49' 26.4" 
Long.: 11 l o  18' 21.6" 
Long.: 11 1" 34' 19.2" 
Long.: 11 1" 3 1' 55.2" 
Long.: 11 1" 12' 0.0" 
Long.: 1 11'20' 60.0" 
Long.: 11 1" 27' 10.8" 
Long.: 111" 37' 51.6" 
Long.: 11 1" 13' 48.0" 
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Apache County 
The West Fork of the Little Colorado River, from its headwaters to Government Springs at Latitude 33" 59' 33" / 
Longitude 109" 27' 54". 
Lee Valley Creek, fiom its headwaters to confluence with Lee Valley Reservoir. 
Hay Creek, from its headwaters to its confluence with the West Fork of the Black River. 
Stinky Creek, from the White Mountain Apache Indian Reservation boundary to its confluence with the West 
Fork of the Black River. 

Coehise County 
Cave Creek from the headwaters to the Coronado National Forest boundary. 
South Fork of Cave Creek from its headwaters to its confluence with Cave Creek. 

Coconino County 
Oak Creek fiom its headwaters to confluence with the Verde River. 
West Fork of Oak Creek from its headwaters to confluence with Oak Creek. 

Gila County 
(Proposed ) Fossil Creek, from its headwaters at the confluence of Sandrock and Calf Pen Canyons above Fossil 
Springs to its confluence with the Verde River. 

Graham County 
Bonita Creek, fi-om the boundary of the San Carlos Indian Reservation to its confluence with the Gila River. 
Aravaipa Creek, from its confluence with Stowe Gulch at Latitude 32" 52' 10" / Longitude 1 10" 22' 03" to the 
downstream boundary of Aravaipa Canyon Wilderness Area .at Latitude 32" 54' 23" / Longitude 1 10" 33' 42". 

Greenlee County 
Bear Wallow Creek, fiom its headwaters to the boundary of the San Carlos Indian Reservation. 
North Fork of Bear Wallow Creek, from its headwaters to confluence with Bear Wallow Creek. 
South Fork of Bear Wallow Creek, from its headwaters to confluence with Bear Wallow Creek. 
Snake Creek, from its headwaters to its confluence with the Black River. 
KP Creek, from its headwaters to its confluence with the Blue River. 

Mohave County 
Francis Creek, from its headwaters to its confluence with Burro Creek 

Pima County 
0 Cienega Creek, from confluence with Gardner Canyon and Spring Water Canyon to USGS gaging station at 

Latitude 32" 02 ' 09" / Longitude 110" 40' 36". 
Buehman Canyon Creek, from its headwaters to confluence with unnamed tributary at Latitude 32" 24' 3 1.5"/ 
Longitude 110" 32' 08". 
Aravaipa Creek, from its confluence with Stowe Gulch at Latitude 32" 52' 10" 1 Longitude 110" 22' 03" to the 
downstream boundary of Aravaipa Canyon Wilderness Area at Latitude 32" 54' 23" / Longitude 1 10" 33' 42". 

Yavapai County 
Oak Creek fiom its headwaters to confluence with the Verde River. 
Peoples Canyon Creek fiom its headwaters to confluence with the Santa Maria k v e r .  
Burro Creek, from its headwaters to confluence with Boulder Creek. 
Francis Creek, fiom its headwaters to its conflience with Burro Creek. 

Tribal Waters: All waters of the IJnited States occurring on tribal lands 

Unique Waters: Now known as "Outstanding Arizona Waters" 

Regional Conditions 

Of'the ten regional conditions effective within the Los Angeles District of the Corps of Engineers, three apply to projects 
within Arizona (2, 3 ,  and 4). The remaining conditions apply to specific geographic areas, resources or species in California. 
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Tho fi)lIowiil~ rerlor~;il cond~tions be followed m order for anv authorization bv an NWP to be valltl m the State of 
Arizona -- 

2. IYor .  the Statt: of'ilrizona allti tile Mqj:lvc and Sonoran (Colorado) desert regions of California in 1,os Angeles L)istrict (gcncrall!. 1rort11 ant1 
cast oi'thc Sarl Gabriel. Son Hernardino. Sm Jacinto, and SantaRosa mountain ranges, and south oflitt le Lake. Inyo C:ounty). no 
natio~i\vidc permit. except Nationwide I'ermits I (.Aids to Navigation), 2. (Structures in Artificial Caxials), 3 (Maintcnxicc;. 4 (1:isli allti 
Wildlife I-larvesting, Enhancement. and Attraction 1)cvices and Activities). 5 (Scientific Measurement Devices). 6 (Survey clctivitics j. !, 

(Structures ill  I:lecting, anti Anchorage Arcas). 10 (blooring Buoys), 1 1 (Temporary Recreational Structures), 20 (Oil Spill Clc;~nup). 11 
[Re~noval or'Vesseis), 27 (Strean1 anti hetiand Res~oration Activities). 30 (Moist Soil Management for Wildlife), 3 I (Maintcnancc of 
Esistinfi I'lootl C:ontroI I'rojxts), 32 ((:onipietcd Enforcement Actions), 35 (Maintenance Dredging of Existing7 Basins), 37 (L:,mcrgency 
Watershctl I'r.otcction antl Kehnt~ilitation), antl 3S (Cleanup of Hazardous and Toxic Waste). or other nationwidc or rcgional general pcrniits 
that spccilicall~~ autl~orizc maintcnancc of previousl! authorized structures or fill, can bc used to authorizc the discharge of drcdgecl or f i l l  
material into i~.jurisdictional special iiquatic sitc as dcfined at 40 CFK I-'art 130.40-45 (sanctuaries and refuges, wetlands, mudflats, vcgctatcd 
shallows. coral reefs. antl riffle-and-pool complcscs). 

3 .  For ill1 nroiccts nronoscd for autliorization b\r ni~tionwidc or re~ional ~ e ~ i c r a l  ncrniits wherc nrinr nc\tific;rtio~-i t o  t l~c I)i<tric.~ I:.nyin<-r.r i c  

rcqu~rccl. ~tpplicants must providc color photographs or color photocopies of'the pro,ject arca taken from representative points clocumented on 
a sitc map. I'rc-pro.jcct photographs and the sitc map woi~lcl hc provided wit11 !.he permit application. I'hotographs should represent conditions 
typical or intlicativc of thc resources bcforc impacts. 

4. Notiiicatio~i pursuant lo general conditio~i I? sllall bc rcquircd for prqjects in all special aquatlc sites as defined at 40 CI:f: Part 330.40-45 
(sanctuaries anil refuges. wetlands. mudflats, vcgctatcd shaliows, coral reefs. anti riffle-and-pool complexes), and in ail perennial 
watercourses or waterbodies in the State of Arizona and the blo.jave anci Sonoran (Colorado) desert regions of California in L,os Angeles 
1)istrict (~cncrall!; nortli and east of the San (iabriel, San Rernardino. San .lacinto. and Santa Rosa mountain ranges, and south of'1,ittlc 1,akc. 
Inyo C:o~lnty), cscluding the Colorado River from Davis Dam downstream to thc north end of Topock and downstream of Imperial Ilani. 

General Conditions 

Vote: '1'0 qualiiji for. NWI' iiuthorization. the prospective permittee must comply with the following general conditions. as appropria~c. 111 

; ~ t i t i i t ~ o ~ ~  to an\, rcy~on;ll or case-spccific conditions imposed by the division engineer or district engineer. Prospective permittees slioultl 
contact thc appropriate Corps district office to determine if regional conditions have been imposed on an NWI'. Prospective pem~ittccs 
siiould also contact the appropriate Corps district office to determine the status of Clean Water Act Section 401 water quality certification 
:indl or CIoastal Zone I\/Ianagemenl Act consistency for an NWP. 

:. Navigation 
( a )  N o  activity may cause more than a minimal adverse effect on navigation. 
( h )  An!; siti'et!~ lights and signais prescribed by the U.S. Coast Guard, through regulations or otherwise. musl bc installed and niaintainctl at 
the permittee's expense on authorized facilities in navigable waters of the United States. 
(c)  The permittee understands and agrees that. if future operations by the United States require the removal. relocation, or other alteration. ot 
the srructure or work herein authorized. or if, in the opinion of the Secretary of the Army or his authorized representative. said structure or 
work shall cause unreasonable obstruction to the free navigation of the navigable waters, the permittee will be required: upon due notice 
from the Corps of Engineers, to remove, relocate, or alter the structural work or obstructions caused thereby, witl~out expense to the lJnited 
States. No claim shall be made against the United States on account of any such removal or alteration. 
2. Aquatic Life Movements 
PJo activity may substantially disrupt the necessary life cycle movements of those species of aquatic life indigenous to the waterbody. 
including those species that normally migrate through the area, unless the activity's primary purpose is to impound water. Culverts placed in 
streams must be installed to maintain low flow conditions. 
3. Spawning Areas 
Activities in spawning areas during spawning seasons must be avoided to the maximum extent practicable. Activities that result in the 
physical destruction (e.g., through excavation, fill, or downstream smothering by substantial turbidity) of an important spawning area are not 
authorized. 
4. Migratory Bird Breeding Areas 
Activities in waters of the United States that serve as breeding areas for migratory birds must be avoided to the maximum extent practicable. 
5. Shellfish Beds 
h'o activity may occur in areas of concentrated shellfish populations, unless the activity is directly related to a shellfish harvesting activity 
authorized by NWPs 4 and 48. 
6. Suitable Material 
No activity may use unsuitable material (e.g., trash, debris, car bodies. asphalt, etc.). Material used for construction or discharged must be 
free from toxic pollutants in toxic amounts (see Section 307 of the Clean Water Act). 
7. Water Supply Intakes. 
No activity may occur in the proximity of a public water supply intake; except where the activity is for the repair or improvement of public 
water supply intake structures or adjacent bank stabilization. 
8. Adverse Effects From Impoundments. 
If the activity creates an impoundment of water, adverse effects to the aquatic system due to accelerating the passage of water, andor 
restricting its flow must be minimized to the maximum extent practicable. 
9. Management of Water Flows 
To the maximum extent practicable, the pre-construction course, condition, capacity, and location of open waters must be maintained for 
each activity, including stream channelization and storm water management activities, except as provided below. The activity must be 
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constructed to withstand expected high flows. The activity must not restrict or impede the passage of normal or high flows, unless the 
primary purpose of the activity is to impound water or manage high flows. The activity may alter the pre-construction course, condition, 
capacity, and location of open waters if it benefits the aquatic environment (e.g., stream restoration or relocationactivities). 
10. Fills Within 100-Year Floodplains. 
The activity must comply with applicable FEMA-approved state or local floodplain management requirements. 
11. Equipment 
Heavy equipment working in wetlands or mudflats must be placed on mats, or other measures must be taken to minimize soil disturbance. 
12. Soil Erosion and Sediment Controls 
Appropriate soil erosion and sediment controls must be used and maintained in effective operating condition during construction, and all 
exposed soil and other fills, as well as any work below the ordinary high water mark or high tide line, must be stabilized at the 
earliest practicable date. Permittees are encouraged to perform work within waters of the United States during periods of  low-flow or no- 
flow. 
13. Removal of Temporary Fills 
Temporary fills must be removed in their entirety and the affected areas returned to pre-construction elevations. The affected areas must be 
revegetated, as appropriate. 
14. Proper Maintenance 
Any authorized structure or fill shall be properly maintained, including maintenance to ensure public safety. 
15. Wild and Scenic Rivers 
No activity majT occur in a component of the National Wild and Scenic River System, or in a river officially designated by Congress as a 
.'study river" for possible inclusion in the system while the river is in an official study status, unless the appropriate Federal agency with 
direct management responsibility for such river, has determined in writing that the proposed activity will not adversely affect the Wild and 
Sc:enic River designation or study status. Information on Wild and Scenic Rivers may be obtained from the appropriate Federal land 
management agency in the area (e.g., National Park Service, U.S. Forest Service, Bureau of Land Management, U.S. Fish and Wildlife 
Service). 
16. Tribal Rights 
No activity or its operation may impair reserved tribal rights, including, but not limited to, reserved water rights and treaty fishing and 
hunting rights. 
17. Endangered Species 
(a) No activity is authorized under any NWP which is likely to jeopardize the continued existence of a threatened or endangered species or a 
species proposed for such designation, as identified under the Federal Endangered Species Act (ESA), or which will destroy or adversely 
modify the critical habitat of such species. No activity is authorized under any NWP which "may affect" a listed species or critical habitat, 
unless Section 7 consultation addressing the effects of the proposed activity has been completed. 
(b) Federal agencies should follow their own procedures for complying with the requirements of the ESA. Federal permittees must provide 
the: district engineer with the appropriate documentation to demonstrate compliance with those requirements. 
(c) Non-federal permittees shall notify the district engineer if any listed species or designated critical habitat might be affected or is in the 
vicinity of the project. or if the project is located in designated critical habitat, and shall not begin work on the activity until notified by the 
district engineer that the requirements of the ESA have been satisfied and that the activity is authorized. For activities that might affcct 
Federally-listed endangered or threatened species or designated critical habitat, the pre-construction notification must include the narne(s) of 
the endangered or threatened species that may be affected by the proposed work or that utilize the designated critical habitat that may be 
affected by the proposed work. The district engineer will determine whether the proposed activity "may affect" or will have "no effect" to 
listed species and designated critical habitat and will notify the non-Federal applicant of the Corps' determination within 45 days of receipt 
of a complete pre-construction notification. In cases where the non-Federal applicant has identified listed species or critical habitat that might 
be affected or is in the vicinity of the project, and has so notified the Corps, the applicant shall not begin work until the Corps has provided 
notification the proposed activities will have "no effect" on listed species or critical habitat, or until Section 7 consultation has been 
completed. 
(d) As a result of formal or informal consultation with the FWS or NMFS the district engineer may add species-specific regional endangered 
species conditions to the NWPs. 
(e) Authorization of an activity by a NWP does not authorize the "take" of a threatened or endangered species as defined under the ESA. In 
the absence of separate authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with "incidental take'' provisions, etc.) from the 
U.S. FWS or the NMFS, both lethal and non-lethal "takes" of protected species are in violation of the ESA. Information on the location of 
threatened and endangered species and their critical habitat can be obtained directly from the offices of the U.S. FWS and NMFS or their 
world wide Web pages at http://www.fi~~s.oov/ and http://www.noaa.nov/fisheries.html respectively. 
18. Historic Properties 
(a) In cases where the district engineer determines that the activity may affect properties listed, or eligible for listing, in the National Register 
of Historic Places, the activity is not authorized, until the requirements of Section 106 of the National Historic Preservation Act (NHPA) 
have been satisfied. 
(b) Federal permittees should follow their own procedures for complying with the requirements of Section 106 of the National Historic 
Preservation Act. Federal permittees must provide the district engineer with the appropriate documentation to demonstrate compliance with 
those requirements. 
(c) Son-federal permittees must submit a pre-construction notification to the district engineer if the authorized activity may have the 
potential to cause effects to any historic properties listed, determined to be eligible for listing on, or potentially eligible for listing on the 
National Register of Historic Places, including previously unidentified properties. For such activities, the pre-construction notification must 
state which historic properties may be affected by the proposed work or include a vicinity map indicating the location of the historic 
properties or the potential for the presence of historic properties. Assistance regarding information on the location of or potential for the 
presence of historic resources can be sought from the State Historic Preservation Officer or Tribal Historic Preservation Officer, as 
appropriate, and the National Register of Historic Places (see 33 CFR 330.4(g)). The district engineer shall make a reasonable and good faith 
effort to carry out appropriate identification efforts, which may include background research, consultation, oral history interviews, sample 
field investigation, and field survey. Based on the information submitted and these efforts, the district engineer shall determine whether the 
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proposctl activity has tlic potential to cause an effect on the historic properties. Where the non-Federal applicant has identified liistoric 
properties which thc act~vity may have the potential to cause effects and so notified the Corps, the non-Federal applicant shall not hegill the 
activit! until notiiicd b?; the district engineer either that the activity has no potential to cause effects or that consultation under Section I Oh of' 
tlic NI-II'A has heen coxuplctcti. 
(d)  7'11~ district engineer will notify the prospective permittec within 45 days of receipt of a complete prc-construction notification whether 
N1 11'.A. Section 100 cuns~iltation is required. Section 106 consultation is not required when the Corps determiner; that thc activity does not 
liavc the potential to cause effects on historic properties (sec 36 CFR 800.3(a)). If NHPA section 106 consultation is required and will occur. 
the district engineer will notify the non-Federal applicant that he or she cannot begin work until Section 106 consultation is coniplcted. 
(e)  Prospective permitrees slloulti he aware that section i 10k ofthe NHPA (16 U.S.C. 470h--2(k)) prevents thc C:orps from granting a pemlif 
or other assistance to an applicant who. with intent to avoid the requirements of Section 106 of the NI-PA, has intentionally significantly 
adversely affected a historic property to which the permit would relate. or having legal power to prevent it. allowed sucli siynificant advcrsc 
effect to occur. u~lless the C:orps. aficr consultation with the Advisory C:ouncil on Historic Preservation (ACI-II'), detcrniines that 
circumstances Justif'y granting such assistance despitc thc adverse effect crcated or permitted by the applicant. Ii'circumsta~iccs lustify 
granting thc assistancc, thc Corps is requireti to notify the ACI-IJ' anti provide documentation specifying the circumstances, esplaining the 
degree ofd:lmagc to thc intcgrit~. or any historic properties affected. and proposed mitigation. This docun~entation must include any views 
obtained fioln the annlicant. SI-IJ'O/TiII'O. appropriate 1ntli;in trihes if the undertaking occurs on or a f i c t s  historic propctrtirq nn trih:ll Innrl.: 

or aff'ects properties ol' inlcrcst to thosc tribes. and other partics lmown to have a legitimate interest in the impacts to thc permitted activity on 
historic properties. 
I?. Designated Criticai Resource Waters 
Critical resource waters ~ncludc. NOAA-designa~ed marine sanctuaries, National Estuarine Research Reserves. state natural heritage sites, 
iind outstanding national resource waters or other waters officially designated by a state as having particular environmental or ecological 
significance and identified by the district engineer after notice and opportunity for public comment. The district engineer may also designate 
addilional critical resource waters after notice and opporlunity for comment. 
(a) 1)ischargcs of tircdyetl or f i l l  rnaterial into waters ofthc IJnited States are not authorized by NWPs 7. 12. 14, 16. 17, 31, 30. 3 1 ,  35, 30.  
40. 41, 43, 44. 49. and 50 for any activity within. or directly affecting. critical rcsourcc watcrs. including wctlands adjacent to such waters. 
( h )  For NWPs 3, 8. 10. 13. 15. 18, 19, 33. 23, 25, 27.28, 30. 33, 34, 36, 37, and 38, notification is required in accordance with general 
condition 37, for any activlq. proposeti in the designated critical resource waters including wetlands adjacent to those watcrs. The district 
cngineer may authorize activities under these NWPs only after it is determined that the impacts to the critical resource waters will he no 
more than minimal. 
20. Mitination - 
The district engineer wil I consider the following factors when determining appropriate and practicable mitigation necessary to ensure t h a ~  
adverse effects on the acluatic environment are minimal: 
(a) The activity must be designed and constructed to avoid and minimize adverse effects, both temporary and permanent, to waters of the 
iJnited States to the mmimum extent practicable at the prqject site (i.e., on site). 
(b) Mitigation in all its forms (avoiding, minimizing, rectifving, reducing, or compensating) will be required to the extent necessary to ensure 
1 hat the adverse effects to  the aauatic environment are minimal. 
(c)  Compensatory mitigation at a minimum one-for-one ratio will be required for all wetland losses that exceed 111 0 acre and require pre- 
construction notification, unless the district engineer determines in.writing that some other form of mitigation would be more 
environmentally appropriate and provides a project-specific waiver of this requirement. For wetland losses of 111 0 acre or less that require 
pre-construction notification, the district engineer may determine on a case-by-case basis that compensatory mitigation is required to ensure 
that the activity results ir, minimal adverse effects on the aquatic environn~ent. Since the likelihood of success is greater and the impacts to 
potentially valuable uplands are reduced, wetland restoration should be the first compensatory mitigation option considered. 
(d) For losses of streams or other open waters that require pre-construction notification, the district engineer may require compensatory 
mitigation, such as stream restoration. to ensure that the activity results in minimal adverse effects on the aquatic environment. 
(e) Compensatory mitigation will not be used to increase the acreage losses allowed by the acreage limits of the NWPs. For example, if an 
I'JWP has an acreage limit of '/z acre, it cannot be used to authorize any project resulting in the loss of greater than '/2 acre of waters of the 
United States, even if compensatory mitigation is provided that replaces or restores some of the lost waters. However, compensatory 
mitigation can and should be used. as necessary, to ensure that a project already meeting the established acreage limits also satisfies the 
niinimal impact requirement associated with the NWPs. 
(f) Compensatory mitigation plans for projects in or near streams or other open waters will normally include a requirement for the 
establishment, maintenance; and legal protection (e.g., conservation easements) of riparian areas next to open waters. In some cases, riparian 
areas may be the only compensatory mitigation required. Riparian areas should consist of native species. The width of the required riparian 
area will address documented water quality or aquatic habitat loss concerns. Normally, the riparian area will be 25 to 50 feet wide on each 
side of the stream, but the district engineer may require slightly wider riparian areas to address documented water quality or habitat loss 
concerns. Where both wetlands and open waters exist on the project site, the district engineer will determine the appropriate compensatory 
mitigation (e.g., riparian areas and/or wetlands compensation) based on what is best for the aquatic environment on a watershed basis. In 
cases where riparian areas are determined to be the most appropriate form of compensatory mitigation, the district engineer may waive or 
reduce the requirement to provide wetland compensatory mitigation for wetland losses. 
(g) Permittees may propose the use of mitigation banks. in-lieu fee arrangements or separate activity-specific compensatory mitigation. In all 
cases, the mitigation provisions will spec@ the party responsible for accomplishing andfor complying with the mitigation plan. 
(h) Where certain functions and services of waters of the United States are permanently adversely affected, such as the conversion of a 
forested or scrub-shrub wetland to a herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may be required to 
reduce the adverse effects of the project to the minimal level. 
21.Water Quality 
where States and authorized Tribes. or EPA where applicable, have not previously certified compliance of an NWP with CWA Section 401, 
individual 401 Water Quality Certification must be obtained or waived (see 33 CFR 330.4(c)). The district engineer or State or Tribe may 
require additional water quality management measures to ensure that the authorized zctivity does not result in more than minimal 
degradation of water quality. 
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22. Coastal Zone Management 
In coastal states where an NWP has not previously received a state coastal zone management consistency concurrence, an individual state 
coastal zone management consistency concurrence must be obtained, or a presumption of concurrence must occur (see 33 CFR 330.4(d)). 
The district engineer or a State may require additional measures to ensure that the authorized activity is consistent with state coastal zone 
management requirements. 
23. Regional and Case-By-Case Conditions 
The activity must comply with any regional conditions that may have been added by the Division Engineer (see 33 CFR 330.4(e)) and with 
any caye specific conditions added by the Corps or by the state, Indian Tribe, or U.S. EPA in its section 401 Water Quality Certification, or 
by the state in its Coastal Zone Management Act consistency determination. 
24. Use of Multiple Nationwide Permits 
The use of more than one NWP for a single and complete project is prohibited, except when the acreage loss of waters of the IJnited States 
authorized by the NWPs does not exceed the acreage limit of the NWP with the highest specified acreage limit. For example, if a road 
crossing over tidal waters is constructed under NWP 14, with associated bank stabilization authorized by NWP 13, the maximum acreage 
loss of waters of the United States for the total project cannot exceed 113-acre. 
25. Transfer of Nationwide Permit Verifications 
If the permittee sells the property associated with a nationwide permit verification, the permittee may transfer the nationwide permit 
verification to the new owner by submitting a letter to the appropriate Corps district office to validate the transfer. A copy of the nationwide 
permit verification must be attached to the letter, and the letter must contain the following statement and signature: 
"When the structures or work authorized by this nationwide permit are still in existence at the time the property is transferred, the terms and 
conditions of this nationwide permit, including any special conditions, will continue to be binding on the new owner(s) of the property. To 
validate the transfer of this nationwide permit and the associated liabilities associated with compliance with its terms and conditions, have 
the transferee sign and date below." 

... - -- -- 
(Transferee) 

(Date) 

26. Compliance Certification 
Each permittee who received an NWP verification from the Corps must submit a signed certification regarding the completed work and any 
required mitigation. The certification form must be forwarded by the Corps with the NWP verification letter and will include: 
(a) A statement that the authorized work was done in accordance with the NWP authorization, including any general or specific conditions; 
(b) A statement that any required mitigation was completed in accordance with the permit conditions; and 
(c) The signature of the permittee certifying the completion of the work and mitigation. 
27. Pre-Construction Notification 
(a:) Timing. Where required by the terms of the NWP, the prospective permittee must notify the district engineer by submitting a pre- 
construction notification (PCN) as early as possible. The district engineer must determine if the PCN is complete within 30 calendar days of 
the date of receipt and, as a general rule, will request additional information necessary to make the PCN complete only once. However, if the 
prospective permittee does not provide all of the requested information, then the district engineer will notify the prospective permittee that 
the PCN is still incomplete and the PCN review process will not commence until all of the requested information has been received by the 
district engineer. Thc prospective permittee shall not begin the activity until either: 
(1) He or she is notified in writing by the district engineer that the activity may proceed under the NWP with any special conditions imposed 
by the district or division engineer; or 
(3:1 Forty-five calendar days have passed from the district engineer's receipt of the complete PCN and the prospective permittee has not 
received written notice from the district or division engineer. However: if the permittee was required to notify the Corps pursuant to general 
condition 17 that listed species or critical habitat might be affected or in the vicinity of the project, or to notify the Corps pursuant to general 
condition 18 that the activity may have the potential to cause effects to historic properties, the permittee cannot begin the activity until 
receiving written notification from the Corps that is "no effect" on listed species or "no potential to cause effects" on historic properties, or 
that any consultation required under Section 7 of the Endangered Species Act (see 33 CFR 330.4(f)) andlor Section 106 of the National 
Historic Preservation (see 33 CFR 330.4(g)) is completed. Also, work cannot begin under NWPs 21, 49, or 50 until the permittee has 
received written approval from the Corps. If the proposed activity requires a written waiver to exceed specified limits of an NWP, the 
pe~mittee cannot begin the activity until the district engineer issues the waiver. If the district or division engineer notifies the permittee in 
writing that an individual permit is required within 45 calendar days of receipt of a complete PCN, the permittee cannot begin the activity 
until an individual permit has been obtained. Subsequently, the permittee's right to proceed under the NWP may be modified, suspended, or 
revoked only in accordance with the procedure set forth in 33 CFR 330.5(d)(2). 
(b) Contents ofPre-Construction Notzj5cation: Tie  PCN must be in writing and include the following information: 
(1) Name, address and telephone numbers of the prospective permittee; 
(2) Location of the proposed pro-ject; 
(3) A description of the proposed project; the project's purpose; direct and indirect adverse environmental effects the project would cause; 
any other NWP(s), regional general permit(s), or individual permit(s) used or intended to be used to authorize any part of the proposed 
project or any related activity. The description should be sufficiently detailed to allow the district engineer to determine that the adverse 
effects of the project will be minimal and to determine the need for compensatory mitigation. Sketches should be provided when necessary to 
show that the activity complies with the terms of the NWP. (Sketches usually clarify the project and when provided result in a quicker 
decision.); 
(4) The PCN must include a deiineation of special aquatic sites and other waters of the United States on the project site. Wetland delineations 
must be prepared in accordance with the current method required by the Corps. The permittee may ask the Corps to delineate the special 
aquatic sites and other waters of the TJnited States, but there may be a delay if the Corps does the delineation, especially if the p;oject site is 
large or contains many waters of the United States. Furthermore, the 45 day period will not start until the delineation has been submitted to 
or completed by the Corps, where appropriate; 
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( 5 )  Il'tlic proposeti activity will result in the loss of greater than 1/10 acre ofwetlands and a PChi is rcquired, the prospcctivc pcrnmittcc must 
submit a statement describing how the mitigation requirement will be satisfied. As an alternative. the prospective permittee may suhmit a 
conceptual or detailed mitigation plan. 
( 6 )  If an!. listed specics or ticsignatcd critical habitat might be affected or is in the vicinity of the project. or if tlic project is located in 
desig~iatc(l critical habitat. ii)r lion-l-cderal applicants the PCN must include the name(s) of those endangered or threatened spccics that I ~ ~ I F ~ I  

he affected by the proposctl work or utilize the designated critical habitat that may bc aKected by the proposed work. !;cderal applicant:; must 
providc tlocunient;ition de~rionstrating compliancc with the Endangered Species Act; and 
(7)  For an activity that may afl'ect a historic propcrty listed on. determined to be eligible for listing on. or potentially eligible for listin: on. 
the National Ikgistcr of'] listoric I'lilccs, for nail-Federal applicants the PCN must state which historic property may be affectctl by the 
proposeti work or inclucic a vicinity map i~idicating the location of the historic property. Federal applicants must providc documentation 
demonstrating compliance with Section 106 of the National Historic Preservation Act. 
(c)  P'orni oj-l're-(,'or?struclior~ ~Votrjicution: Thc standard individual permit application form (Form ENG 4345) may be used, hut the 
conlpleted application form must clearly indicate that it is a PCN and must include all of the information required in paragraphs (b)(l ) 
througli ( 7 )  ofthis gcncral condition. A letter containing tlic rcquired information may also be used. 
(d )  :lgc?:cr?cl~ Coordination: ( 1 ) The district engi~iecr will consider any comments from Federal and statc agencics concerning the proposed 
activity's compliancc with thc terms nnd conditions of the NW's and the need for miti~ation to reduce thc ~ro.icct's adverse environment;ll 
cffects to a minimal level. 
(2) I:or all NWP 48 activities requiring pre-construction uotlfication and for othci NWP activities requiring prc-construction notification to 
thc district engineer that result in tlic loss of greater than K-acre of waters ofthc United States. thc district engineer will immediately providc 
(c.g.. via lacsiniilc transmission. overnight mail. or other cspcditious manner) a copy ofthe I'CN to thc appropriatc Federal or state offices 
(1J.S. IWS,  statc natural rcsourcc or water qualit) agency, EPA. State Historic I'rcservation Officer (ST-11'0) or 'I'ribal Historic Preservation 
Office (TI-I!'O). and. if appropriate. the NMFS). With the exception oPNWP 37. tliesc agencies will then havc 10 calendar days from the date 
the material is transmitted to telephone or fax the district engiiiccr notice that they intend to providc substantivc. site-specific comments. IS 
so contactetl by an agency, the district cnginccr will wait an additional 15 calendar days before making a decision on thc prc-construction 
notificx~tior~. I'lic district engineei will fully consider agency comments received within the specified timc frame, but \?rill providc no 
rcsponsc to the rcsourcc agency. esccpl as provided below. The district engineer will indicate in the administrative record associated with 
c;~ch pry-construction notification that the resource agencies' concerns were considered. For NWP 37, the emergency watershed protcction 
nnd rehabilitation activity may proceed immediately in cases where there is an unacceptable hazard to life or a significant loss of property or 
zconomic hardship will occur. The district engineer will consider any comments received to decide whether the NWP 37 authorization 
:;houItl bc rnodificti, suspended, or revoked in accordance with the procedures at 33 CFR 330.5. 
I 3 )  In cases of where the prospective permittee is not a Federal agency, the district engineer will provide a response to NMFS within 30 
calendar days of receipt of any Essential Fish Habitat conservation recommendations, as required by Section 305(b)(4)(B) of the Magnuson- 
Stevens Fishery Conservation and Management Act. 
(4)  Applicants arc encouraged to provide the Corps multiple copies of pre-construction notifications to expedite agency coordination. 
(5) For NWP 48 activities that require reporting, the district engineer will provide a copy of each report within 10 calendar days of receipt to 
the appropriate regional office of the NMFS. 
(e) District Engineer '.s Decision: In reviewing the PCN for the proposed activity, the district engineer will determine whether the activity 
authorized by the NWP will result in more than minimal individual or cumulative adverse environmental effects or may be contrary to the 
public interest. If thc proposed activity requires a PCN and will result in a loss of greater than 1110 acre of wetlands, the prospective 
permittee should submit a mitigation proposal with the PCN. Applicants may also propose compensatory mitigation for projects with smaller 
impacts. The district engineer will consider any proposed compensatory mitigation the applicant has included in the proposal in determining 
whether the net adverse environmental effects to the aquatic environment of the proposed work are minimal. The compensatory mitigation 
proposal may be either conceptual or detailed. If the district engineer determines that the activity complies with the terms and conditions of 
the NWP and that the adverse effects on the aquatic environment are minimal, after considering mitigation, the district engineer will notify 
the permittee and include any conditions the district engineer deems necessary. The district engineer must approve any compensatory 
mitigation proposal before the permittee commences work. If the prospective permittee elects to submit a compensatory mitigation plan with 
the PCN, the district engineer will espeditiously review the proposed compensatory mitigation plan. The district engineer must review the 
plan within 45 calendar days of receiving a complete PCN and determine whether the proposed mitigation would ensure no more than 
minimal adverse effects on the aquatic environment. If the net adverse effects of the project on the aquatic environment (after consideration 
of the compensatory mitigation proposal) are determined by the district engineer to be minimal, the district engineer will provide a timely 
written response to the applicant. The response will state that the project can proceed under the terms and conditions of the N W .  
If the district engineer determines that the adverse effects of the proposed work are more than minimal, then the district engineer will notify 
the appIicant either: 
( I )  That the project does not qualify for authorization under the NWP and instruct the applicant on the procedures to seek authorization 
under an individual permit: (2) that the project is authorized under the NWP subject to the applicant's submission of a mitigation plan that 
would reduce the adverse effects on the aquatic environment to the minimal level; or (3) that the project is authorized under the NWP with 
specific modifications or conditions. Where the district engineer determines that mitigation is required to ensure no more than minimal 
adverse effects occur to the aquatic environment, the activity will be authorized within the 45-day PCN period. The authorization will 
include the necessary conceptual or specific mitigation or a requirement that the applicant submit a mitigation plan that would reduce the 
adverse effects on the aquatic environment to the minimal level. When mitigation is required, no work in waters of the United States may 
oc,cur until the district engineer has approved a specific mitigation plan. 
28. Single and Complete Project 
The activity must be a single and complete project. The same NWP cannot be used more than once for the same single and complete project. 

Further Information 

1. District Engineers have authority to determine if an activity complies with the terms and conditions of an NWP. 
2. NWPs do not obviate the need to obtain other federal, state. or local permits, approvals, or authorizations required by law. 
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3. NWPs do not grant any property rights or exclusive privileges. 
4. NWPs do not authorize any injury to the property or rights of others. 
5.  NWPs do not authorize interference with any existing or proposed Federal project. 

Definitions 

Best management practices (BMPs): Policies, practices, procedures, or structures implemented to mitigate the adverse environmental 
effects on surface water quality resulting from development. BMPs are categorized as structural or non-structural. 

Compensatorv mitioation: The restoration, establishment (creation), enhancement, or preservation of aquatic resources for the purpose of 
compensating for unavoidable adverse impacts which remain after all appropriate and practicable avoidance and minimization has been 
achieved. 

Currentlv serviceable: Useable as is or with some maintenance, but not so degraded as to essentially require reconstruction. 
Discharce: The term "discharge" means any discharge of dredged or fill material. 
Enhancement: The manipulation of the physical, chemical, or biological characteristics of an aquatic resource to heighten, intensify, or 

improve a specific aquatic resource function(s). Enhancement results in the gain of selected aquatic resource function(s), but may also lead 
to a decline in other aquatic resource function(s). Enhancement does not result in a gain in aquatic resource area. 

Ephemeral stream: An ephemeral stream has flowing water only during, and for a short duration after, precipitation events in a typical 
year. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of water for the stream. Runoff from 
rainfall is the primary source of water for stream flow. 

Establishment (creation): The manipulation of the physical, chemical, or biological characteristics present to develop an aquatic resource 
that did not previously exist at an upland site. Establishment results in a gain in aquatic resource area. 

Historic Propertv: Any prehistoric or historic district, site (including archaeological site), building, structure, or other object included in, 
or eligible for inclusion in, the National Register of Historic Places maintained by the Secretary of the Interior. This term includes artifacts, 
records, and remains that are related to and located within such properties. The term includes properties of traditional religious and cultural 
importance to an Indian tribe or Native Hawaiian organization and that meet the National Register criteria (36 CFR part 60). 

Independent utilitv: A test to determine what constitutes a single and complete project in the Corps regulatory program. A project is 
considered to have independent utility if it would be constructed absent the construction of other projects i n  the project area. Portions of a 
multi-phase project that depend upon other phases of the project do not have independent utility. Pha~es o f  a project that would be 
constructed even if the other phases were not built can be considered as separate single and complete projects with independent utility. 

intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater provides water for 
stream flow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water 
for stream flow. 

Loss of waters of the United States: Waters of the United States that are permanently adversely affected by filling, flooding, excavation, 
or drainage because of the regulated activity. Permanent adverse effects include permanent discharges of dredged or fill material that change 
an aquatic area to dry land, increase the bottom elevation of a waterbody, or change the use of a waterbody. The acreage of loss of waters of 
the United States is a threshold measurement of the impact to jurisdictional waters for determining whether a project may qualify for an 
NWP; it is not a net threshold that is calculated after considering compensatory mitigation that may be used to offset losses of aquatic 
functions and services. The loss of stream bed includes the linear feet of stream bed that is filled or excavated. Waters of the United States 
temporarily filled, flooded, excavated, or drained, but restored to pre-construction contours and elevations after construction, are not 
included in the measurement of loss of waters of the United States. Impacts resulting from activities eligible for exemptions under Section 
404(f) of the Clean Water Act are not considered when calculating the loss of waters of the United States. 

Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and flow of tidal waters. The definition of a wetland 
can be found at 33 CFR 328.3(b). Non-tida! wetlands contiguous to tidal waters are located landward of the high tide line (i.e., spring high 
tide line). 

Open water: For purposes of the NWPs, an open water is any area that in a year with normal patterns of precipitation has water flowing 
or standing above ground to the extent that an ordinary high water mark can be determined. Aquatic vegetation within the area of standing or 
flowing water is either non-emergent, sparse, or absent. Vegetated shaliows are considered to be open waters. Examples of "open waters" 
include rivers. streams, lakes, and ponds. 

Ordinary High Water Mark: An ordinary high water mark is a line on the shore established by the fluctuations of water and indicated 
by physical characteristics, or by other appropriate means that consider the characteristics of the surrounding areas (see 33 CFR 328.3(e)). 

Perennial stream: A perennial stream has flowing water year-round during a typical year. The water table is located above the stream bed 
for most of the year. Groundwater is the primary source of water for stream flow. Runoff from rainfall is a supplemental source of water for 
stream flow. 

Practicable: Available and capable of being done after taking into consideration cost, existing technology, and logistics in light of 
overall project purposes. 

Pre-construction notification: A request submitted by the project proponent to the Corps for confirmation that a particular activity is 
authorized by nationwide permit. The request may be a permit application, letter, or similar document that includes information about the 
proposed work and its anticipated environmental effects. Pre-construction notification may be required by the terms and conditions of a 
nationwide permit, or by regional conditions. A pre-construction notification may be voluntarily submitted in cases where pre-construction 
notification is not required and the project proponent wants confirmation that the activity is authorized by nationwide permit. 

Preservation: The removal of a threat to, or preventing the decline of, aquatic resources by an action in or near those aquatic resources 
This term includes activities commonly associated with the protection and maintenance of aquatic resources through the implementation of 
appropriate legal and physical mechanisms. Preservation does not result in a gain of aquatic resource area or functions. 

Re-establishment: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of returning 
natural/historic functions to a former aquatic resource. Re-establishment results in rebuilding a former aquatic resource and results in a gain 
in aquatic resource area. 

Rehabilitation: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of repairing 
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n:~turaIlli~stori ii~nctions to a dcgradcti aquatic resource. I<chobilitation results in a gain in aquatic resourcc functio~i, l;ut does 11ot rcsillt i l l  a 
?;'ill in aquatic resourcc area. 

Restoration: Thc manipulation oi'thc pllysical. chemical. or biological characteristics of a site with tlic goal oi'returning, ~iatur;~l/l)isto~-ic 
ii~nctions lo a Ibrrncr or degraded aquatic resourcc. For the purpose of tracking net gains in aquatic resourcc area, restoration is tiiviticd into 
two catcpories: Re-cstahlisliment and rehabilitation. 

Riffle ant! r~ool com plev: I<iffle arid pool complexes arc spccial aquatic sites under the 404(b)(l) Guidclincs. I:iflli. a~iti pool con~plcscs 
so~nctimes characterize steep gradient sections of streams. Such stream sections are recognizable by their hydraulic characteristics. .Tile 
rapid movement of watel- ovcr a cotlrsc substrate in riffles results in a rough flow. a turbulent surface. and high dissoivetl osygell lcvels i l l  

t11c water. Pools arc deeper areas associa~ed with riffies. A slower stream velocit);. a streaming flow, a smooth suri'ace. ant1 a finer substratc 
characterizc pools. 

Ripari:rn :Ireas: Riparian arcas are lands acljacent to streams. Inltcs. and estuarine-marine shorelines. Riparian arcas arc transitional 
netween terrestrial arid aquatic ecosystems. tlirougl~ which surface an(1 subsurface hydrology connects waterbodies with their adjacent 
uplands. Riparian areas provicic a variety of ecological li~nctions and services and help improve or maintain local water quality. (See general 
condition 20.) 

Shellfish seeding: 7'hc placement of'shellfish seed andior suitable substrate to increase shellfish production. Shellfish seed consists of 
immature individual shcllfisli or individual shellfish att:~cltetl to shell.: o r  qheli Fr:l_nrn~n!~ (i.?., rpef r!?e!!). Slrit-i.!e sxi.slrz:: ~ 2 . :  :--:::::: 
of shellfish shells. shcll fi-agments. or other appropriate materials placed into waters for shellfish habitat. 

Single ant1 complete proiect: The term "single and co~nplcre pro,ject" is definetl at 33 CFR 330.2(i) as thc total project proposed or 
accomplished by one owncrldcvc1opc1- or partncxhip or olhcr- association of ownersidevelopers. A single and complete prolccr must havc 
indepe~ident utility (scc dcfin~tion). For linear projects. a "single and coniplete project" is all crossings oi'a singlc water ofthe Uniteti States 
(i.c.. a singlc waterbody) at a specific location. For linear pro~ects crossing a single waterbody several times at separate and distant locations. 
each crossing is considered a single and complete project. However. individual channels in a braided stream or river. or individual arms ol 'a  
large, irregularly shaped wetland or lake, etc.. arc not separate waterbodies, and crossings of such features cannot be considered separately. 

Stormwater managenlent. Stormwater management is the mechanism for controlling stormwater runoff for thc purpose:; of reducing 
downstream erosion. watel- quality degradation, and flooding and mitigating thc adverse effects of changes in land use on  the aquatic 
environment. 

Starmwater mananement facilities: Stormwater management facilities are those hcilities. including but not Iimitcd to. stormwater 
retention ant1 detention ponds arid best management practices, which retain water for a period of time to control runoff andior improve tile 
quality (i.e.. by reducing the concentration of nutrients. sediments, hazardous substances and other pollutants) of stormwater runoff: 

Stream bed: The substrate ofthc stream channel between the ordinary high water marks. The substrate may be bedrock or inorganic 
particles that range in size from clay to boulders. Wetlands contiguous to the stream bed, but outside of the ordinary high water marks. are 
not considered part of the stream bed. 

Stream channelization: The manipulation of a stream's course: condition, capacity, or location that causes more than minimal 
interruption of normal stream processes. A channelized stream remains a water of the United States. 

Structure: An object that is arranged in a definite pattern of organization. Examples of structures include, without limitation. any pier. 
boat dock, boat ramp. wharf, dolphin, weir, boom, breakwater. bulkhead, revetment, riprap, jetty, artificial island, artificial reef, permanent 
mooring structure, power transmission line, permanently moored floating vessel, piling, aid to navigation, or any other manmade obstacle or 
obstruction. 

Tida! wetland: A tidai wetland is a wetland (i.e., water ofthe Unired States) that is inundated by tidal waters. The definitions of a wetlarid 
and tidal waters can be found at 33 CFR 328.3(b) and 33 CFR 328.3(f). respectively. Tidal waters rise and fall in a predictable and 
measurable rhythm or cycle due to the gravitational pulls ofthe moon and sun. 'I'idal waters end where the rise and fall of the water surface 
can no longer be practically measured in a predictable rhythm due to masking by other waters, wind, or other effects. Tidal wetlands are 
located channelward of the high tide line, which is defined at 33 CFR 328.3(d). 

Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(l) Guidelines. They are areas that are permanently 
inundated and under normal circumstances have rooted aquatic vegetation, such as seagrasses in marine and estuarine systems and a variety 
of vascular rooted plants in freshwater systems. 

Waterbodv: For purposes of the NWPs, a waterbody is ajurisdictional water of the United States that, during a year with normal 
patterns of precipitation, has water flowing or standing above ground to the extent that an ordinary high water mark (OHWM) or other 
indicators ofjurisdiction can be determined, as well as any wetland area (see 33 CFR 328.3(b)). If a jurisdictional wetland is adjacent- 
meaning bordering, contiguous, or neighboring- to a jurisdictional waterbody displaying an OHWM or other indicators of jurisdiction, 
that waterbody and its adjacent wetlands are considered together as a single aquatic unit (see 33 CFR 328.4(~)(2)). Esamples of 
"waterbodies" include streams, rivers, lakes, ponds, and wetlands. 
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BRIDGE PERMIT 

MAY 0 3 20nt 

WHEREAS by Title V of an act of Congress approved August 2, 1946, entitled 
"General Bridge Act of 1946," as amended (33 U.S.C. 525-533), the consent of 
Congress was granted for the construction, maintenance and operation of bridges and 
approaches thereto over the navigable waters of the United States; 

AND WHEREAS the Secretary of Homeland Security has delegated the authority 
of Section 502(b) of that act to the Commandant, U. S. Coast Guard by Department of 
Homeland Security Delegation Number: 01 70.1 ; 

AND WHEREAS before construction is commenced, the Commandant must 
approve the location and plans of any such bridge and may impose any specific 
conditions relating to the construction, maintenance and operation of the structure 
deemed necessary in the interest of public navigation, such conditions to have the force 
of law; 

AND WHEREAS the - STATE OF CALIFORNIA - has submitted for approval the 
location and plans of a bridge to be constructed across the Colorado River between 
Parker, Arizona and Earp, California; 

NOW THEREFORE, This is to certify that the location and plans dated 8 August 
2009 are hereby approved by the Commandant, subject to the following conditions: 

1. No deviation from the approved plans may be made either before or after 
completion of the structure unless the modification of said plans has previously been 
submitted to and received the approval of the Commandant. 

2. The construction of falsework, trestles, cofferdams or other obstructions, if 
required, shall be in accordance with plans submitted to and approved by the 
Commander, Eleventh Coast Guard District, prior to construction of the bridge. All work 
shall be so conducted that the free navigation of the waterway is not unreasonably 
interfered with and the present navigable depths are not impaired. Timely notice of any 
and all events that may affect navigation shall be given to the District Commander 
during construction of the bridge. The channel or channels through the structure shall 
be promptly cleared of all obstructions placed therein or caused by the construction of 
the bridge to the satisfaction of the District Commander, when in the judgment of the 
District Commander the construction work has reached a point where such action 
should be taken, but in no case later than 90 days after the bridge has been opened to 
traffic. 



MAY 0 3 2011 
Continuation Sheet Replacement of the AZ Route 95SllCA Route 62 (Colorado BRIDGE PERMIT 

River) Bridge Between Parker, Arizona and Earp, California (1 -1 0-1 1) 

3. Issuance of this permit does not relieve the permittee of the obligation or 
responsibility for compliance with the provisions of any other law or regulation as may 
be under the jurisdiction of the U.S. Army Corps of Engineers, South Pacific Division; 
U.S. Department of Commerce, National Marine Fisheries Service; U.S. Environmental 
Protection Agency, Region IX; the Colorado River Indian Tribes, or any other federal, 
state or local authority having cognizance of any aspect of the location, construction or 
maintenance of said bridge. 

4. A bridge fendering system shall be installed and maintained in good 
condition by and at the expense of the owner of the bridge when so required by the 
District Commander. Said installation and maintenance shall be for the safety of 
navigation and be in accordance with plans submitted to and approved by the District 
Commander prior to its construction. 

5. Clearance gauges shall be installed and maintained in a good and legible 
condition by and at the expense of the owner of the bridge when so required by the 
District Commander. The type of gauges and the locations in which they are to be 
installed will be submitted to the District Commander for approval. 

6. All parts of the existing to-be-replaced AZ Route 95SllCA Route 62 
(Colorado River) Bridge across the Colorado River, mile 176.2, not utilized in the new 
bridge which are located within the waterway shall be removed down to or below 
elevation 305.3 feet, Mean Sea Level. All other parts shall be removed down to or 
below the natural ground line. The waterway shall be cleared to the satisfaction of the 
District Commander. A period of 90 days subsequent to the opening to traffic of the 
new bridge, mile 176.2, will be allowed for such removal and clearance. 

7. When the proposed bridge is no longer used for transportation purposes, it 
shall be removed in its entirety or to an elevation deemed appropriate by the District 
Commander and the waterway cleared to the satisfaction of the District Commander. 
Such removal and clearance shall be completed by and at the expense of the owner of 
the bridge upon due notice from the District Commander. 

8. The approval hereby granted shall cease and be null and void unless 
construction of the bridge is commenced within three years and completed within five 
years after the date of this permit. 

HALA ELGAALY, P.E. 
Administrator, Bridge Program 
U. S. Coast Guard 
By direction of the Commandant 
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United States Department of the Interior 
U.S. Fish and Wildlife Service 

Arizona Ecological Services Field Office 
232 1 West Royd Palm Road, Suite 103 

Phoenix, Arizona 8502 1-495 1. 
Telephone: (602) 242-02 1 0 Fax: (602) 242-25 1 3 

In Reply Refer to: 

AESOISE 
224 1 0-2000-1-0062 

March 13,2008 

Mr. Craig Wentworth 
Califoda Department of Tm~porktion 
District 8 Environmentd Planning (MS 822) 
464 W. Fourth Street, 6th Floor 
San Bermdino, California 9240 1 - 1400 

Dear Mr. Wentworth: 

Thank you for your correspondence of February 27, received on Febrwary 29,2008. This letter 
documents our review of the Colorado River Bridge Replacement in La Paz County, Arizona 2uld 
San Bernardino Cowty, California, in compliance with section 7 of the Endangered Species Act 
of 1973 (ESA) as amended (16 U.S.C. 1531 et seq.). Your letter concluded that the proposed 
project may affect, but is not likely to adversely affect the bonyhil (Gila e l ~ g a s ) ,  razorback 
sucker (Xyrwchen texanus) and its critical habitat, Yuma clapper rvril (Rallus Iongirastris 
yurnmemis), and southwestern willow flycatcher (Empidunax ~aillZi extimus). We concur with , 

your determination and provide our rationale below. 

Rescri~tion of the Proposed Action 

A complete description of the proposed action is found in materials provided with your February 
27,2008 request for concurrence and o h  materids in our file for this project, The: proposed 
action is the replacement of the existing bridge over the Colorado River at Parka, Arizona that 
provided connections between Arizona and California for California Highway 62 and Arizona 
State Route 95. Construction of the new bridge would require placement of new piem and 
superstructure for the bridge, and a trestle structure ~xtending &om both the Arizona and 
California shorelines for construction equipment to work on the bridge, The existing bridge 
would be removed follawing construction of the new bridge. The project includes avoidance and 
minimization measures to reduce the potential for effects to the listed species, pmticdasly: 

Use of cofferdams or small mesh netting around new bridge or trestle pilings to keep fish 
out of the work mas. 
Wetlands outside of the area of effect would be fenced to prevent construction equipment 
or personnel from entering the area, Design of rekinhg walls and abutment will 
minimize lhe amount of wetland affited. 

* Removal of riparian or marsh habitat would occur outside the breeding season for listed 
bird species (February 1 -September 1 5). 



Mr. Craig Wentworth 

DETERMINATION OF EFFECTS 

We Goncur with your determination that the proposed action may affect, but is not likely to 
adversely affect the listed species for the foIlowing reasons: 

BonytaiI may be present in the main river channel through the: project area. The project 
area does not support spawning or nursery habitat for this species, and no preferred adult 
habitat is present in the project area, The number of bonytail that may be present is very 
low. Therefore, any potential direct or indirect effects on the species are discountable. 

r Project effects are likely to be limited to periods when cofferdams ar neta are placed into 
the river to keep individual bonyhi1 out of the actual work areas so they are not injured or 
killed during construction. The cafferdams, trestles, and other in-water construction 
activities will not block the river, so individual fish will be able to move through the area 
unimpeded. These effects are issignificaslt. 

Razorback sucker with critical habitat 

* Razorback suckers may be present in the main river channel through the project ma .  
The project area does not support spawning or nursery habitat for this species, and no 
preferred adult habitat is present in the project area. The number of razorback suckers 
that may be present is very low. Therefore, my potential direct or indirect effects on the 
species are discountable. 

Project effects are likely to be limited to periods when  offerd dams or nets slre placed into 
the river to keep individual razorback suckers out of the a c k d  work area  so they are not 
injured or killed during construction. The cofferdams, trestles, and other in-water 
construction activities will not block the river, so individual fish will be able to move 
through the area unimpeded. These effects are insignificant. 

The likelihood of any direct or indirect interaction between the proposed action and 
primary constituent elements is extremely low; therefore, any effects to critical habitat 
are assumed to be discountable. 

Yuma clapper rail 

Ms. Lesley Fitzpatriek of my stdTreviewed the project m a  for Yuma clapper rail habitat 
on March 1 1,2008 and determind that the mmhlwetlagd area that would be affected by 
the proposed action does not provide the necessary physical features to support clapper 
rails and is not likely occupied by clapper rails. Therefore, any potential k t  or indirect 
effects to the species are insignificant and discountable. 
Avoidance of vegetation clearing during the clapper rail breeding season will minimize 
my effects to clapper rails moving along the Colorado River conidor toward breeding 
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areas up- and downstream of the project area. Therefore, effects to the species are 
insignificant. 

Southwestern willow flycatcher 

The riparian habitat in and adjacent to the project area may support flycatchers during 
spring and fall migration but is not suitable for nesting. Avoidance of vegetation clearing 
during the flycatcher migration and breeding seasons would minimize effects to 
flycatchers moving along the Colorado River corridor to breeding sites upstream and 
subsequent southward migrations in the Ml. There is sufficient unaffected riparian 
vegetation adjacent to the project area to provide for cover, resting, and foraging areas for 
migrating flycatchers such that migmtioa through the area would not likely be impeded. 
Therefore, effects to the species are: insignificant and discauntable. 

In keeping with our trust responsibility to American Indian Tribes, when we enter into 
consultation with agencies not in the Departments of Interior or Commerce on a proposed action 
that may affect Indian lands, Tribal trust resources, or Tribal rights, we encourage you to invite 
the affected Tribe and Bureau of Indian Affairs to participate in the consultation process and, by 
copy of this l ew,  are notifying the Colorado River Indian Tribes of our concurrence. 

'Fhank you for your continued coordination. No M e r  section 7 consultation is required for this 
project at this time. Should project plans change, or if information on the distribution or 
abundance of listed species or critical habitat becomes available, this determination may need to 
be reconsidered. In all future correspondence on this project, p l e w  refer to the consultation 
number 22410-2000-1-0062, We also encourage you to coordinate the review of this project 
with the Arizona Game and Fish Department and California Department of Fish and Game. 
Shodd you require fiuther assistance or if you have any questions, please contact Lesley 
Fitzpatriek at (602) 242-02 10 x 23 6. 

Sincerely, 

- 

fh Steven L. Spangle 
Field Supervisor 

GC: Chief, HabiEat Branch, Arizona Game and Fish Department, Phoenix, AZ 
Chairman, Colorada River Indian Tribes, Parker, A2 
Director, Environmental Programs, Bureau of Indian Affairs, Phoenix, AZ 

W : b l e y  Fi&pLpahick\OO-61 Parker Bridge concumce.doc: jkey 



M e m o r a n d u m  
To : Mr. Ben Amiri, 

Office Chief Design I 

Attention: Mr. Alex Sanchez, 
Project Engineer 

Date : Dec 31,2008 

File 08-SBd-62 
No: PM 142.21143.0 

EA 378701 
Replace the Colorado 
River Bridge including 
rehabilitation of SR-62 and 
local streets. 

Fxom: DEPARTMENT OF TRANSPORTATION 
Bruce W. Kean, District 8 Materials Engineer 

Subject : Materials Report 

This transminaS constitutes the Materids Report for the above referenced project. H)ackground infomation 
contained herein was based on previous reports for this projects, and the documentation that accompanied 
your request dated September 8,2008, and the updated traffic data received November 25,2008. 

1.0 GENERAL 

1.1 PROPOSED MPROVEMENTS 

According to information provided, this project consists of replacing the Colorado River Bridge at the 
Cdifomia/Arizona State L i e .  The project will also include realignment and shoulder widening of 
existing CA Route 62/AZ Route 95 from Parker Dam Road in Earp, California to 31d Sweet in Parker, 
Arizona. 

1.2 EXISTING FACLITIES 

The Colorado River Bridge is located at the State line between the towns of Ear@ in California and Parker 
in Arizona, and is a primary connector between these two towns. The bridge, built in 1937, consists of a 
ten span steel girder structure, measuring 656 feet in length, on a pile foundation. The total existing bridge 
width is 30 feet with an approximately road width of 24 feet, and a 4-foot sidewalk on the north side. The 
bridge superstmcture is composed of four 3-foot deep steel girders with a reinforced concrete deck. It has 
ten spans, nine sets of concrete and steel piers and two abutments. The Colorado River bridge is where 
California Ste Route 62 (SR-62) meets Arizona State Route 95 (SR-95SI). 

In California, SW-62 within the project limits is a two-lane east-west undivided conventional highway 
constructed of asphalt concrete pavement with basically no shoulders. 



In Arizona, SR-95Sl is considered a spur of the main trunk of Arizona State Route 95 (SR-95) and within 
the project limits is also a two-lane east-west undivided road consmcted of asphalt concrete pavement 
with basically no shoulders. From Kofa Ave going east, the road has two lanes on the eastbound and one 
Iane on the west di-eckion. 

The project is located wiihin the Colorado River Indian Resewation Arizona-California zone, at 
elevations ranging from 385 to 415 feet above sea level. 

Climate infomation is based in the USDA Soil Survey of Colorado River Indian Resenation Arizona- 
California issued in November 1986. Climate infomation (temperature and precipitation) comes from 
data recorded at Parker, Arizona, for the period195 1-1980. 

Summers are long and very hot. Winters are quite wann despite occasional series of days when the 
temperature at night drops below freezing. kn winter, the average temperature is 55 OF m d  the average 
daily minimum temperamre is 40 OF. The lowest temperaprsre on record. which occurred at pxker on 
January 3, 1970, is 17 "I;. In s u m e r ,  the average temperame is 92 T and the average daily maximum 
temperature is 107 OF. The highest recorded zemprature, which occurred on June 25,1970, is 121 T. 

Rainfall 6s scant in all months and the total annual precipitarion averages slightly above the four inches,. 
Most of the rain occur between the months of August to March. The heaviest 1-day rainfall during the 
period of record was 2.4 inches at parker on October 21, 1978. TEalmderstoms occur on about 23 days 
each year, and most occur late in summer. 

SnowfaJl is rare; in 99 percent of the winters, there is no measurable snowfall. In I percent, there is only a 
trace of snowEdi, usually of short duration. Strong, dry, dusty winds with gusts of as much as 75 miles per 
hour OCCUT as times in s u m e r  and winter. 

1.4 SOIL 

According to ithe USDA Soil Survey of t%~orado River Indian Reservation Arizona-California issued in 
November 1986, the type of soil encountered within the project limits are: 

California side: 
e Canizo extremely gavelly coarse sand, 0 to 3 percent slopes: This soil is present underneath 

Route 62 from begin project limits up to the railroad crossing. The surface layer is a extremely 
gravelly coarse sand 5 inches thick. The underlying material to a depth of 60 inches or more 
consists in a very gravelly coarse sand and very gravelly ioamy coarse sand that has thin strata of 
fine sandy loam and sandy loam 0.5 inch thick or more. Permeability of this soil is very rapid, and 
runoff is slow. 

e Lagunita loamy sand, strongly saline, 0 to 5 percent slope: This soit is present undmeath Route 62 
from the railroad underpass up to the Colorado River. Typically the surface layer is a loamy sand 7 
inches thick. The underlying material to a depth of 60 inches or more is a strongly saline fine sand 
that has thin strata of sand. Permeability of this soil is rapid, and runoff is slow. 



Arizona side: 
a, Gunsiglit very gravelly sandy loam. 15 to 60 percent slopes: This soil is present underneath Route 

95S1 from the Colorado river up to the end of the project limits. Tne surfacz layer is a moderately 
alkaline very gravelly sandy lo rn  2 inches thick. The subsoil is moderate ajkaline and strongly 
alkaline gravelly sandy clay loanr. and exnerrely gravelly sandy clay loam 17 inches thick. The 
underlying materid to a depth of 60 inches or more i s  moderately alkaline extremely gravelly 
sandy loam. Permeability of this soil is moderate, and mnoff is rapid. 

Groundwater at the site i s  considered to be at the elevation of the Colorado River itself. The river 
fluctuates on a daily basis due to agricultural demands, bur in general, the water elevation is 
approximately 345 feet above sea level. Based on this information, groundwater should not be a factor in 
pavement design. 

2.0 EXISTING STRUCTURAL SECTIONS 

2.1 SR 62 (California): 

Within the project limits, Route 62 has a concrete asphalt pavement surface, but no records were found on 
when was constructed. Since its construction, the road has been rehabilitated with different treatments. 
Below is a list of AS-Builts found for this Route within the project limits: 
- Year 1976: 0.08' AC Type B overlay (PM 134.31142.6) 
- Year 1984: Seal Coat (PM 134.31142.6) 
- Year 1992: Seal Coat (PM 134.01142.8) 
- Year 1998: 0.08' AC overlay (PM 139.11142.5) 

2.2 SR 95S1 (Arizona): 

As-Builrs provided by the designer shows existing 0.20' AC over 0.25' Base material over 0.50' Subbase 
material. 

3.0 PAVEmNT DESIGN PAMMETEM 

3.1 TRAFHCI INDEX (TI) 

The following Traffic Index values (TI) for SR-42 were provided in the memorandum dared November 
25,2008 from the Office of Forecasting: 

Shoulder 
7.0 
7.5 
9.0 

Traffic Index 
IO-Year 
20-Year 
@-Year 

Mainline 
11.0 
12.0 
14.0 



The Office of Forecasting did no include traffic data for local streets. A 20-Year T1=6 was assumed, but if 
an actual Tl value becomes available, the pavement stmcruraX section shown below on Table V need to be 
recalculated. 

An R-value of 40 was selected for paveramnib design. This value was estimated based in Log of Test 
Borings (ETBs) drilled w i t h  the project limits as part of the Geotechnicai Report cunently being 
prepared by the Office of Geotechnical Design-South 2. 

3.3 PAVEMEIfl DESIGN LIFE 

Based in the projected traffic data provided by the Offace of Piorecasting and the SPighway Design Manual 
design policies, the new pavement is required to be designed for a minimum 20-Year design period. A 46) 

Year pavement. design is also offered to the designer as a requirement for the Life Cycle Cost Analysis 
(LCCA). The kina1 pavement stmcturdr section should be decided by the designer for the one with the 
lowest life-cycile costs. 

The portion of pavement that will not be reconstructed will be rehabaitated and brought up to the same 
life expectancy as for the new pavement of the roadway. 

For local streets, we considered a 20-Year pavement design (assumed T1=6 for a 20-Yea Traffic Index). 

4.0 mCOMvl[EFVDED PAVEmPdT DESIGN: 

4.1 From Begin Project to Begin Bridge &From End Bridge to Kofa Ave: SR-62 & SR-95S1 

The existing profile grade will be modified and the road approaches will be recanstructed to fit the new 
profile grade. We offer both flexible and rigid structural sections for the new pavement section. 

4.2 From Kofa Ave to End Project: SR-95S1 

The modified profile grade will match to the existing profile grade at Sta 7541+67.5 (on Route 95 at Kofa 
Ave). From this location the existing AC pavement will be rehabilitated up to the end of the project limits 
(Sta 7549+92). We provide flexible pavement rehabilitation for this segment of the road. 

For local streets pavement we provide a flexible pavement design. 

5.0 FLEXIBLE PAVEMENT DESIGN 

5.1 SR-62 and SR-95S1: 

The pavement sections below was obtained employing C a m  version 1.1, a computer program based on 
design methodology as documented in Chapter 630 of the C a l m s  Highway Design Manual (HDM). The 
recommended flexible material is Hot Mix Asphalt Type High Stability (HMA-HS), and the thickness 
selected took in consideration the layer thickness range this type of HMA has for a %-inch aggregate 
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grading: 0.25' minimurn to 0.33' maximum. The 20-Year and 40-Year flexible pavement design are 
shown in the below two tabla 1 and E respectively. 

Table 1: 20-Yea1 Design 

Stnctural Section Traveled Lanes Shouiders* 
grr,=a~.o) (TJ=T.~) 

High StabiIkj NMA-HS) - 0.65' - 0.35' 

Table II : 40-Yeax Design 

* Follow Caltrans HDM Topic 613.5 2{a) icx shoulder pavement smctuhe rqukements. 

Note: - 
The LCCA Manual ilequires fnat Rubberized Hoe Mix Asphalt ( m M A )  must be one 3f the a!ternatives of 
pavement design when flexible pavement is being considered uniess W M A  is nor viable. ?ae.A is 
viable in this ;area and for this project; therefore, the designer should consider this sateriai as mother 
alternative in his LCCA analysis. The 20-Year and 40-Year flexibie pavement design using Y23IMA-G are 
shown in the below two tables KL and ikr respectively. 

Table ;"l;i: 20-Year De ' 

* Foiiow Galtrans %DM Topic 613.5 2(a) for shoulder pavi-meni structure rquircments. 

Table IV : 40- Year Design 

Pavement SWaclure 

Rubberized Hot Mix Asphalt Open Graded I (RHMA-0)  , 1 

I Class D[ Aggregate Base 0.50' 0.50' 1 
* Follow Calrrans HDM Topic 613.5 2(a) for shoulder pavement structure requirements. 

1 Rubberized Hot MIX Asphalt Gap Graded 
(RNMA-6) 

Traveled Lmes 
('TI= 14.0) 

0.10' 

0.20' 1 0.20' ! 

Hot Mix Asphalt Tjye High Stability (NMA-IPS) I 1.15' 

Shoulders* 
(Ti=9.0) 
0.10' 

0.65' 



6.0 RIGID PAVEMENT DESIGN 

Table k7: 20-Yeax Design 
Ptctural  Sectiorr i TI&* 

Hot Mix Asphalt Type High Stability (EItIA-HS) ( 0.25' 

The recommen~ded rigid pavement is the most coxrunon type used by Caitrans: hinted Plain Concrete 
Pavement (JPC'P), previously known as Pontland cement concrete or PCC pavement. 

Class H Aggregate Base 

Pavement sections below were obtained using the procedure described in Section 623.1 of the September 
1, 2006 edition of the WDM. This procedure utilized "Type P" soil, "Desert" climate region, and Table 
623.1 (B) with lateral support provided by tied concrete shoulders.. Concrete shoulders is recommended 
to facilitate a longer-life pavement. The 20-Year and 40-Year rigid pavement design are shown in the 
below two tables VT and VII respectively. 

0.50' 

Table Vi - 20 Year Design: 

* Follow NDM T o ~ i c  613.5 2(a) for shoulder savement structure reauirernents. 

" Assumed 

** Added to provide a working bable. 

** Added 10 provide a working sable. 

Table VXI - 40 Yea Design: 

7.0 ASPHALT CONCRETE PAVEMENT REHABILITATION 

Stnrcmsal Section 

jointed Plain Concrete Pavement (JPCP) 
AC Type A (Bond breaker) 
Lean Concrete Base (LCB) 

The modified profile grade will match to the existing profile grade at Sta 7541+67.5 (on Route 95 at Kofa 
Ave). From this location the existing AC pavement will be rehabilitated up to the end of the project limits 
(Sta 7549+92). 
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Traveled kmes 
(ag=~a.o) 

1 .W' 
. 2.Iw 

0.50' 

Shouldersr 
ja~=s.ot 
0.70' 
0.10' 

1 0.35' 
Class 2 Aggregate Subbase (AS)"" i 0.39' 0.35' 
* Fo110w KC3M Topic 613,5 2(a) for shoulder pavement stluchlre requirements. 
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e Type A (Bond Breaker) shall comply with the 3/8-inch maximum aggregate grading, the 
additional one percent oil above optimal binder content. The grade of asphalt binder shall be PG 
64-10. 
Lean Concrete Base shali conform to Section 28 of the May 2006 Standard Specifications. 

9.0 LIFE CYCLE COST ANALYSIS (LCCA) 

The LCCA is an effective and useful tool for comparing the value of constructing this project with & M A  
versus JPCP. The LCCA must be conducted by the Project Engineer during the Design Phase, and be an 
integral part of the decision making process for selecting pavement type and design strategy. 

For information and guidance, please refer to Topic 619.1 of the Cdtrans KDM, and to the "Life-Cycle 
Cost Analysis Procedures Manual", available at the Caltrans Pavement Engineering website 
ht@://ww w.dot.crm.g~~/hq/e~~/Tra~~~Iab/~pe/Pa~ementSpe~~~SSP~~ html. 

10.0 CULVERTS & CORROSION POTENTIAL 

Field testing for potential corrosion were performed in Feb 2008 by the Office of Geotechnical Design- 
South 2 as part of the Geotechnical Report that is being prepared for this project. Draft of test results 
provided by the Office of Geotechnical Office are shown in the below table. 

Sample 
Location 

California 
side: - 
Abutment 1 
(Sta 7529) 
Arizona side: 

Our corrosivity recommendations are based on using the computer program CULVERT4 with the soil 
data indicated in the above table, and Section 850 of the Highway Design Manual. These 
recommendations are based on corrosion only, and thicker sections may be needed for strength and 
overfill requirements. For the computer calculations, the water flow velocity was assumed to be less than 
5 fps with no-abrasive conditions. A reevaluation would be required if conditions differ from this 
assumption. 

Boring B-5B 
(Sta 7535) 
Boring WB-3 
(Sta 7537) 

Sample 
Type 

Soil 

Minimum 
Resistivity 
(ohm-cm) 
CTM 643 

Sample 
Depth 
(feet) 

Soil 

Soil 

5.0-35.0 

pH 

CTM 643 

0.0-35.0 

5.0-30.0 

937 

PH 

CTM 532 

1,300 

300 

8.50 

Chloride 
Content 
( P P ~ )  
CTM 422 

9.23 

6.78 

Sulfate 
Content 
( P P ~ )  
CTM 417 

250 

-- 

270 

195 

525 

Not 
detected 
240 



a) For drainane structures located on the California side: 
Two ilrainaees structures on this side of the Colorado River: - 

1. Existing 18" Corrugate Steel pipe (CSP) culvert at approximately Sea 7512: It is proposed to 
extend this pipe at both sides. 

2. Proposed 18" CSP downdrain ai approximately Sra 7523. 

Using the soil data performed at Abut. 1, the following is recommended to achieve a 50-year service life: 
e For CSP pipes: the minimum steel thickness required without coating should be 8.109 inch (gage 

12). If a bituminous coat is applied, the Illinimum steel thickness should be 0.0164 inches (gage 16). 
For Concrete and Rei~forced Concrete pipes (RCP): Standard RCP pipes are suitable for the 
defined level of chlorides, and for the level of sulfates, it is required the use of Type IP (MS) 
Modified cement or Type II Modified cement, minimum Caltrans requirements for protection 
against acid and sulfate exposure conditions. 

e Corrugated Aluminum pipe (CAP): should not be used due to corrosive conditions. 
e Corrugated Aluminized Steel pipe (CASP): should not be used due to corrosive conditions. 
e Plastic pipes: are approved for 50 Years service life for corrosive conditions. Abrasion must be 

evaluated. Also, consider concrete headwalls and concrete or metal end treatment where high f i e  
potential exists. 

Design needs to verify actual condition of the existing 18" CSP culvert. Due to its age and the soil 
conditions present at the site, it may be necessary to be replaced. 

b) For drainage structures located on the Mzona side: 
Two drainages structures on this side of the Colorado River: 

1. Replacement of an existing 48" CSP drainage pipe from Sta 7535 to Sta 7540 
2. Existing concrete box culvert at approximately Sta 75+38: No work is proposed here. 

Using the soil data performed at WB-3 the following is recommended to achieve a 50-year service life: 
For CSP pipes: the minimum steel thickness required is 0.168 inches (gage 8) and should have a 
biaminous coat. Thinner steel will not achieve the 50-year service life. 

e For Concrete and IPCP: use Type LP (MS) Modified cement or Type II Modified cement, use 7 
sacks/cubic-yard, a water content of 15%, a maximum water-to-cementitious ratio of 0.45, and a 
minimum concrete cover thickness of 2 inches. 

e Corrugated Aluminum pipe (CAP): should not be used due to corrosive conditions. 
Corrugated Aluminized Steel pipe (CASE'): should not be used due to corrosive conditions. 

s Plastic pipes: are approved for 50 Years service life for corrosive conditions. Abrasion must be 
evaluated. Also, consider concrete headwalls and concrete or metal end treatment where high f i  
potential exists. 

11.0 REFERENCE 

Project Repoa approved on June, 2008. 
Preliminary Foundation Report prepared by the Office of Geotechnical Design-South 2, dated 
March 17,2006. 



Draft Boring Logs performed by the Off~ce of Geoeechnical Design-South 2, dared in 2008 as part 
of the Final Geotechnical Report cunendy being prepared for this project. 

a Draft Field testing f s ~  Cmosisn Potential performed by the Office of Geotechnical Design-South 
2, dated in 2008 as part of the Fiml Geotechnical Report cumently being prepared for this project. 
As-Buili for SR 95S1 prepared by ADBT and provided by Caitrans Design. 

e Soil Survry sf Colorado River Indian Rese~ation Arizona-California prepared by The United 
states Depdment of Agriculture jUSDA) and the National Cooperative Soil Survey (NCSS), 
issued November 1986. 

If you have any questions, you may call Edgar Arevalo of my staff at 383-4040, or myself at 383 
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Proiect Information 

08-SBd-62-PM142.3 
08-378701 
Colorado River Bridge (Replace) 
Bridge No. 54-1272 

Subiect 

Revised Driveability Study 

Introduction 

This Office has performed a revised set of pile driveability analyses for ti 

of open-ended, 108-inch diameter steel pipe piles of varying wall thickn~ 

Bents 2, 3 and 4 of the above-referenced project. This product was pn 

draft form on February 3, 2009. The analyses were based on the original 

Shawn Wei of the Office of Geotechnical Design South-2 (OGDS-2) 

support the foundation recommendations. According to the submit 

information, the subject piles at Bents 2, 3 and 4 were required to be dri~ 
75 feet into formational rock materials in order to satisfy the desig 

Personnel from the Foundation Testing Branch (FTB) of the Office o 

performed the analyses utilizing G R L W E A P ~ ~  computer program, Ven 

program does not have the capability to model the driving condition 

materials. As such, the results were not applicable to the proposed fc 

specified design requirements. 

A revised driveability study was requested on January 29, 2009 for the 

the open-ended, 108-inch diameter steel pipe piling with CIDH socket. 

performance of various pile driving systems to determine the appropriat~ 

satisfactory installation of the subject piles at Bents 2,3 and 4. The 
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submitted pile and soil information were used in the analyses to e the performance of 

various driving systems on proposed shell thicknesses as requested Designer. 

Description of Piling 

The driveability study was performed for the proposed installation of 108-inch 

diameter steel pipe piling with CIDH socket to be constructed at Bents 

River Bridge replacement structure. Based on the submitted 

strength was not specified; therefore, this study will assume 

ASTM Designation A 252, Grade 3 steel with minimum 

maximum allowable compressive stress during driving 

thickness is to be determined based on the results of this study. 

The pile type, nominal resistance in compression, pile cut-off and desi tip elevations for the 

subject piles were provided by Mark Wilson of OGDS-2. Table I presen s the submitted piling 

information that was used in the driving analyses at the locations of Bents , 3  and 4. I 
Table I. Piling Information at Bents 2 .3  and 4 
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Subsurface Conditions and Soil Resistance Parameters I 

For Boring B-2 at Bent 2, the foundation material at the site consists of iurn dense sand with 

gravel grading to very dense sand and gravel. Loose sand and silty sand were encountered 

within the soil matrix. Underlain these layers are the very dense weathered sand 

and gravel conglomerate. 

Based on the submitted Log of Test Borings (LOTBs), three test boring!; 

locations of Bents 2, 3 and 4. According to the submitted Log of Test 

foundation materials at the site are described as follows: 

For Boring B-3 at Bent 3, the foundation material at the site consists edium dense sand to 

silty sand. Soft to firm clay silt, clay, and very loose sand layers were within the soil 

matrix. Underlain these layers are the very dense, fiiable sandy 

materials. 

were analyzed at the 

Borings (LOTBs), the 

For Boring B-4 at Bent 4, the foundation material at thc site consists of 4 d i u m  dense silty sand 

to sand. Loose sand and very dense gavel layers were encountered the soil matrix as 

increasing in depths. Underlain these layers are the very dense to fiiable, pebble, 

cobble, and boulder conglomerate materials. 

For complete description of the subsurface conditions, please refer to Log of Test ~or ings  

(LOTBs) in the Foundation Report. Table I1 presents the soil parameters that were 

utilized to model the dynamic soil behavior for the subject piles of Bents 2, 3 and 

Table 11: Soil Resistance Parameters 

- 
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DAMPING 

seclft 

seclft 

O.C5 

0.15 

PARAMETER TYPE 

Skin (Shaft) 

Toe 

QUAKE 

0.10-inch 

0.10-inch. 



Pile Driving Resistance 

To install a driven pile, the pile must overcome resistance to penetration developed by the soil. 

The driving resistance will determine the size of the required pile driving amrner and the stress b 
magnitude imparted to the steel pile by the driving system. As such, estimate of driving 

resistance is necessary to perform a driveability study when investigatin potential for pile 

damage due to steel overstressing during driving. Driving resistance can related to static axial 

capacity using set-up and relaxation factors applied to various layers of soil that the pile 

penetrates. Several methods are available to estimate pile static axial capacity and thereby t 
driving resistance. These methods will generally determine a range of axi capacities for a given 

pile penetration. To be conservative, pile tip elevation may be based on 1 estimates of static 

capacity, but higher capacity estimates are generally used for the driveabili analysis. fi 
The maximum initial driving resistance predicted by GRLWEAP, ba ed on the submitted 

information provided by Mr. Mark Wilson (OGDS-2) at Bents 2, 3 and 4 is generally estimated 

to range between 2700 kips and 8500 kips. These estimates re1 1 upon the following 

assumptions: 

All piles will be driven as open-ended steel pipe piles. Plugging w 11 not occur. 1 
a The anticipated driving resistance includes the resistance of approximately 

80% to 85% from skin friction (Qs); and 15% to 20% (Qp). Percentage 

distributions are based on GRLWEAP output. 

The set-up factor at this site is expected to be minimal due t the presence of the 

predominately cohesionless soils within the overall embedded len h of the pile. 4 
a Piles will be driven into formational rock at some locations. Fo ational rock materials 

(gravelly/cobble/boulder-sized) were modeled as very dense gr ularlsandy materials 

(due to limitation of the GRLWEAP program). 

' t 
The anticipated driving resistance includes the additional resist contribution of the 

scourable soil layer at the bent locations. The additional was neglected in 
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Discussion of Results 

Analysis printouts and charts depicting predicted relationships between resistances (for 

steel pipe pile portion only) and driving stresses versus blow counts for 

TertCagEbandx 

was included in the 

systems to reflect the 

8-inch diameter CISS 

c!levations at the bent 

parameters. For each 

maximum stroke for 

performed for each 

col~esponding maximum 

for the hammer 

infornation published in 

listed in Table 111 for the 

and 4 

Menck 

MHU SOOT 

ECH 

405.53 

65.958 

6.1 

P b u n d b s t i c m  

determining nominal capacity used for the foundation design but 

driving condition (per Geotechnical Designer's submittal). 

Description of Pile Driving Systems 

This study involved modeling the performance of three selected driving 

range of rated energies possibly appropriate for the installation of the I (  

steel pipe piles of three different wall thicknesses to the desim tip 

locations. 

Tne analyses were performed using G R L W E A P ~  recommended default 

hammer, the analysis was performed with the hammer operating at 

determining driving-behavior stresses imparted to the steel pile. The ana1)sis 

hammer was utilized to demonstrate the predicted blow counts and 

compressive stresses expected during pile driving. Standard configurations 

driving systems and related components were based upon 

GRLWEAPTM literature and database. The hammer characteristics are 

subject piles at Bents 2,3 and 4. 

Table 111: Summarv of Hammer Svstems at  Bents 2.3 
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IHC 

S-400 

ECH 

292.60 

44.20 

6.62 

Hammer Manufacturer 

Hammer Model 

Hammer Type 

Rated Energy (kip-ft) 

Ram Weight (kips) 

Maximum Stroke (ft) 
Note: OED= Open End Diesel; ECH = External Combustion Hammer (Hydraul~c) 

Delmag 

D100-13 

OED 

265.67 

22.066 

13.5 



Table IV: Summarv of Results at Bent 2 
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F o u n d k t i c r n  

Table V: Summarv of Results at Bent 3 

Ter-23~anah 



Poundati tnn 

Table VI: Summaw of Results at Bent 4 

Teot-33muaah 

Endin:! 

6 

Estln~ated 
Blow 

Count 
(Blo~vs/ft) 

66 

64 

1 

The GRLWEAPm wave equation program is a one-dimensional analysis 

buckling or bending of the pile due to non-uniform blows or localized 

which may occur during pile driving. Also, it has been observed in the 

harder or softer driving could occur than the GRLWEAPTM predictions. 

L, : 
a3wu 

Ptige 8 

At Stroke 
(ft) 

10.0 

10.1 

10.3 

Hammer 
Manufacturer 

/ Model 

Delmagl 
D100-13 

and does not consider 

:;tresses at the pile tip, 

field that significantly 

108" Dia. Pile 
Wall 

Thickness*(In., 

1.375 

1.5 

1.75 

Estimated 
Maximum Driving 
Resistance (kips) 

Estimated 
Max. 

Compressive 
Stress (ksi) 

19.0 

18.2 

16.9 



Bent 2 Piles 

Analysis 1: Delmag D 100-13; lO8-inch diameter CISS pile at  1.375-in h thick 1 
The analysis for the Delmag D 100-13 indicates that this hammer not be capable of 

driving 108-inch diameter steel pipe piles at Bent 2 within the count limit of 102 

blowdft (118" /blow) to an approximate penetration depth of driving resistance 

of about 8492 kips, the maximum blow count would be blowslft. The 

acceptable blow count limit would be exceeded at 

Analysis 2: Delmag D 100-13; 108-inch diameter CISS pile at 1.500-in h thick 1 
The analysis for the Delmag D 100-13 indicates that this hammer not be capable of 

driving 108-inch diameter steel pipe piles at Bent 2 within the count limit of 102 

blowslft (118" /blow) to an approximate penetration depth of driving resistance 

of about 8492 kips, the maximum blow count would be blowslft. The 

acceptable blow count limit would be exceeded at 

Analysis 3: Delmag D 100-13; 108-inch diameter CISS pile at  1.750-in h thick 1 
The analysis for the Delmag D 100-13 indicates that this hammer not be capable of 

driving 108-inch diameter steel pipe piles at Bent 2 within the count limit of 102 

blowslft (118" /blow) to an approximate penetration depth of driving resistance 

of about 8492 kips, the maximum blow count would be blowdft. The 

acceptable blow count limit would be exceeded at 

Analysis 4: JHC S-400; lO&inch diameter CISS pile at 1.375-inch thic 1 
The analysis for the IHC S-400 indicates that this hammer would be le of driving 108-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count of 102 blowdft (118" 

/blow) to an approximate penetration depth of 134.2 feet. At a istance of about 8492 

kips, the maximum blow count would be approximately with a maximum 

compressive stress of approximately 24.0 ksi and a hammer 
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Analysis 5: IHC S-400; 108-inch diameter CISS pile at 1.500-inch thic t 
The analysis for the MC S-400 indicates that this hammer would be of driving 108-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count 102 blowslft (118" 

/blow) to an approximate penetration depth of 134.2 feet. At a of about 8492 

kips, the maximum blow count would be approximately 

compressive stress of approximately 23.0 ksi and a hammer 

Analysis 6: IHC S-400; 108-inch diameter CISS pile at 1.750-inch thic 

The analysis for the M C  S-400 indicates that this hammer would be of driving 108-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count 102 blowslft (118" 

/blow) to an approximate penetration depth of 134.2 feet. At a of about 8492 

kips, the maximum blow count would be approximately 

compressive stress of approximately 21.3 ksi and a hammer 

Analysis 7: Menck 500T; 108-inch diameter CISS pile at 1.375-inch th ck t 
The analysis for the Menck 500T indicates that this hammer would be of driving 108- 

inch diameter steel pipe piles at Bent 2 within the acceptable blow of 102 blowslft 

(118" /blow) to an approximate penetration depth of 134.2 feet. At a of about 

8492 kips, the maximum blow count would be approximately 63 

compressive stress of approximately 24.9 ksi and a hammer stroke of 

Analysis 8: Menck SOOT; 108-inch diameter CISS pile at 1.500-inch th ck I 
The analysis for the Menck 500T indicates that this hammer would of driving 108- 

inch diameter steel pipe piles at Bent 2 within the acceptable blow of 102 blowslft 

(118" blow) to an approximate penetration depth of 134.2 feet. At a of about 

8492 kips, the maximum blow count would be approximately 60 

compressive stress of approximately 24.2 ksi and a hammer stroke of 
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The analysis for the Menck 500T indicates that this hammer would be c pable of driving 108- 

inch diameter steel pipe piles at Bent 2 within the acceptable blow coun limit of 102 blowslft 

(118" /blow) to an approximate penetration depth of 134.2 feet. At a driv ng resistance of about 

8492 kips, the maximum blow count would be approximately 56 blo slft with a maximum 

compressive stress of approximately 23.0 ksi and a hammer stroke of 6.1 . i 
F o u n d t s t i c m  

Analysis 9: Menck SOOT; lO&inch diameter CISS pile at 1.750-inch 

Bent 3 Piles 

Analysis 10: Delmag D 100-13; 108-inch diameter CISS pile at 

Tent-Branah 

thick 

The analysis for the Delmag D 100-13 indicates that this hammer not be capable of 

driving 108-inch diameter steel pipe piles at Bent 3 within the count limit of 102 

blowdff (118" /blow) to an approximate penetration depth of driving resistance 

of about 5464 kips, the maximum blow count would be blowdft. The 

acceptable blow count limit would be exceeded at 

Analysis 11: Delmag D 100-13; 108-inch diameter ClSS pile at 1.500-' cb thick t 
The analysis for the Delmag D 100-13 indicates that this hammer w Id not be capable of 

driving 108-inch diameter steel pipe piles at Bent 3 within the acceptable low count limit of 102 

blowslft (118" /blow) to an approximate penetration depth of 105.0 feet. t a driving resistance 

of about 5464 kips, the maximum blow count would be approximate y 143 blows/ft. The 

acceptable blow count limit would be exceeded at approximately 93 feet p netration. I 
Analysis 12: Delmag D 100-13; 108-inch diameter CISS pile at 1.750- ch thick "i 
The analysis for the Delmag D 100-13 indicates that this hammer w not be capable of 

driving 108-inch diameter steel pipe piles at Bent 3 within the acceptable count limit of 102 

blowslff (118" /blow) to an approximate penetration depth of 105.0 driving resistance 

of about 5464 kips, the maximum blow count would be blowslft. The 

acceptable blow count limit would be exceeded at 
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Analysis 13: IHC S-400; 108-inch diameter CISS pile at 1.375-inch thi k i 
The analysis for the M C  S-400 indicates that this hammer would be capa le of driving 108-inch 

diameter steel pipe piles at Bent 3 within the acceptable blow count limi of 102 blowslft (118" 

/blow) to an approximate penetration depth of 105.0 feet. At a driving re istance of about 5464 

kips, the maximum blow count would be approximately 47 blows ft with a maximum 

compressive shess of approximately 24.0 ksi and a hammer stroke of 6.6 . i 
Analysis 14: IHC S-400; 108-inch diameter CISS pile at 1.500-inch thi k t 
The analysis for the IHC S-400 indicates that this hammer would be capa le of driving 108-inch 

diameter steel pipe piles at Bent 3 within the acceptable blow count limi of 102 blowslft (118" 

/blow) to an approximate penetration depth of 105.0 feet. At a driving re istance of about 5464 

kips, the maximum blow count would be approximately 46 blows ft with a maximum 

compressive stress of approximately 23.0 ksi and a hammer shoke of 6.6 . i 
Analysis 15: IHC 5-400; 108-inch diameter CISS pile at 1.750-inch thi k t 
The analysis for the IHC S-400 indicates that this hammer would be of driving 108-inch 

diameter steel pipe piles at Bent 3 within the acceptable blow count 102 blowslft (118" 

/blow) to an approximate penetration depth of 105.0 feet. At a of about 5464 

kips, the maximum blow count would be approximately 

compressive stress of approximately 21.3 ksi and a hammer 

Analysis 16: Menck SOOT; 108-inch diameter CISS pile 

The analysis for the Menck 500T indicates that this hammer would be of driving 108- 

inch diameter steel pipe piles at Bent 3 within the acceptable blow of 102 blowslft 

(118" blow) to an approximate penetration depth of 105.0 feet. At a of about 

5464 kips, the maximum blow count would be approximately 35 

compressive stress of approximately 25.0 ksi and a hammer stroke of 
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Analysis 17: Menck 500T; 108-inch diameter CISS pile at  1.500-inch t ick I 
Foundatir>n 

The analysis for the Menck 500T indicates that this hammer would be pable of driving 108- 

inch diameter steel pipe piles at Bent 3 within the acceptable blow cou limit of 102 blows/ft 

(118" /blow) to an approximate penetration depth of 105.0 feet. At a dri ng resistance of about 

5464 kips, the maximum blow count would be approximately 35 blo slft with a maximum 

compressive stress of approximately 24.4 ksi and a hammer stroke of 6.1 . i 
Ten- Branch 

Analysis 18: Menck 500T; 108-inch diameter CISS pile at  1.750-inch t ick P 
The analysis for the Menck SOOT indicates that this hammer of driving 108- 

inch diameter steel pipe piles at Bent 3 within the acceptable of 102 blows/ft 

(118" /blow) to an approximate penetration depth of 105.0 of about 

5464 kips, the maximum blow count would be 

compressive stress of approximately 23.2 ksi and a 

Bent 4 Piles 

Analysis 19: Delmag D 100-13; 108-inch diameter CISS pile at 1.3754 ch thick 1 
The analysis for the Delmag D 100-13 indicates that this hammer capable of driving 

108-inch diameter steel pipe piles at Bent 4 within the limit of 102 

blows/ft (118" /blow) to an approximate penetration depth 

about 2805 kips, the maximum blow count would be 

compressive stress of approximately 19.0 ksi and a 

Analysis 20: Delmag D 100-13; 108-inch 

The analysis for the Delmag D 100-13 indicates that this hammer woul be capable of driving 

108-inch diameter steel pipe piles at Bent 4 within the acceptable bl w count limit of 102 

blowslft (118" /blow) to an approximate penetration depth of 57.0 feet. At a driving resistance of 

about 2805 kips, the maximum blow count would be approximately 64 bl ws/ft with a maximum 

compressive stress of approximately 18.2 ksi and a hammer stroke of 10.1 . I 
f a h w  
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The analysis for the Delmag D 100-13 indicates that this hammer woul be capable of driving 

108-inch diameter steel pipe piles at Bent 4 within the acceptable bl w count limit of 102 

blowdft (118" /blow) to an approximate penetration depth of 57.0 feet. At a driving resistance of 

about 2805 kips, the maximum blow count would be approximately 61 bl wdft with a maximum 

compressive stress of approximately 16.9 ksi and a hammer stroke of 10.3 . i 
Foundati nTePtingBFanali 

Analysis 22: IHC S-400; 108-inch diameter CISS pile at 1.375-inch thi k t 

Analysis 21: Delmag D 100-13; 108-inch diameter CISS pile at  1.750-iych 

The analysis for the IHC S-400 indicates that this hammer would be capa le of driving 108-inch 

diameter steel pipe piles at Bent 4 within the acceptable blow count limi t of 102 blows/A (118" 

thick 

/blow) to an approximate penetration depth of 57.0 feet. At a driving reiistance of about 2805 

kips, the maximum blow count would be approximately 27 with a maximum 

compressive stress of approximately 23.9 ksi and a hammer stroke of 6.6 

Analysis 23: IHC S-400; 108-inch diameter CISS pile at 1.500-inch thi/ck 

The analysis for the IHC S-400 indicates that this hammer would be le of driving 108-inch 

diameter steel pipe piles at Bent 4 within the acceptable blow count of 102 blows/A (118" 

/blow) to an approximate penetration depth of 57.0 feet. At a of about 2805 

kips, the maximum blow count would be approximately 

compressive stress of approximately 23.0 ksi and a hammer 

Analysis 24: IHC 5-400; lO8-iich diameter CISS pile at 1.750-inch thi k t 
The analysis for the IHC S-400 indicates that this hammer would be capa le of driving 108-inch 

diameter steel pipe piles at Bent 4 within the acceptable blow count limi of 102 blowdft (118" 

/blow) to an approximate penetration depth of 57.0 feet. At a driving re istance of about 2805 

kips, the maximum blow count would be approximately 27 blow ft with a maximum 

compressive stress of approximately 21.3 ksi and a hammer stroke of 6.6 1 . 
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Analysis 25: Menck SOOT; 108-inch diameter CISS pile at 1.375-inch thick 

The analysis for the Menck SOOT indicates that this hammer would be c pable of driving 108- 

inch diameter steel pipe piles at Bent 4 within the acceptable blow coun limit of 102 blowslft 

(118" /blow) to an approximate penetration depth of 57.0 feet. At a driv'ng resistance of about 

2805 kips, the maximum blow count would be approximately 19 blo slA with a maximum 

compressive stress of approximately 24.8 ksi and a hanmer stroke of 6.1 . i 
Analysis 26: Menck SOOT; lO&inch diameter CISS pile at 1.500-inch thick 
The analysis for the Menck SOOT indicates that this hammer would be of driving 108- 

inch diameter steel pipe piles at Bent 4 within the acceptable blow of 102 blowslft 

(118" /blow) to an approximate penetration depth of 57.0 feet. At a of about 

2805 kips, the maximum blow count would be approximately 19 

compressive stress of approximately 24.2 ksi and a hanmer stroke of 6.1 

Analysis 27: Menck SOOT; 108-inch diameter CISS pile at 1.750-inch t ick I 
The analysis for the Menck SOOT indicates that this hammer would be pable of driving 108- 

inch diameter steel pipe piles at Bent 4 within the acceptable blow cou limit of 102 blowslft 

(118" /blow) to an approximate penetration depth of 57.0 feet. At a resistance of about 

2805 kips, the maximum blow wunt would be approximately 20 with a maximum 

compressive stress of approximately 23.0 ksi and a hammer stroke of 

General 

It should be noted that all driving output data generated by the GRLWE Program presumes 

uniform hammer blows, with leads and hammer perfectly aligned. The ses do not consider 

the effects of eccentric blows, malhnctioning hammers, or Contractor- d reduction in fuel 

setting for Diesel hammers. Some Diesel hammers may exhib 

significantly lower than the theoretical 80% used in the analyses, o condition and 

maintenance states. The analyses also do not consider higher stresses, 

bending, non-axial hammer alignment, or high local stress concentr therefore should 

be considered as minimum values. Local pile damage can occur at 

&hm$ 
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localized pile stresses caused by non-uniform resistance from sloping rock cobbles, or 

obstructions, even if the calculated average axial stresses are within the a 

stresses cannot be predicted by wave equation analysis. The analysis resul 

assumptions noted in the above sections and the soil profile input 

Conclusions and Recommendations 

Based upon the results of the driveability analyses with reference to the ubmitted information 

from the Geotechnical Designer, the following has been concluded: i 
Delmag D100-13 hammer would be capable of driving the 108-inch eter steel pipe piles 

at either 1.375-inch, 1.5-inch or 1.75-inch thick within the allowable stress only 

at Bent 4, and would exceed the maximum allowable blow count 

ICE S-400 hammer would be capable of driving the 108-inch diam steel pipe piles at 

1.375-inch, 1.5-inch or 1.75-inch thick within the allowable stress at Bents 2, 3 

and 4. 

Menck MHU 500T hammer would be capable of driving the 108-i h diameter steel pipe 

piles at 1.375-inch, 1.5-inch or 1.75-inch thick within the allowable compressive stress at 

Bents 2,3 and 4. 1 
Piles were assumed to be made of ASTM Designation A252 Grade 3 eel (as per section 49- 

5.01 of the Caltrans' Standard Specifications, May 2006). f 
Predicted driving resistances at assigned tip elevations exceed nominal compressive 

resistances in each analyzed case. 

A pile driving system submittal for this project is necessary upon hanjmer(s) selection. The 

driving system submittal must contain a driveability analysis sho 'ng that the proposed 

driving system will install all the piles to the specified tip elevation at acceptable rates of t 
penetration without overstressing the piles. According to the Geotec nical Designer, lateral 

design pile tip elevation will need to be addressed if the tip is placed ithin the formational F 
rock materials. 
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Hard driving conditions should be anticipated due to the very 

decomposed and friable, gravelly, cobbly, and boulder-sized conglor 

site. Drilling to assist driving provisions might be necessary as stated i 

Report. GRLWEAP software does not have the capability to analyz 

driven in formational rock materials. Based on our study and the 

formational rock materials as described above were modeled as veq 

materials. 

If you have any questions or comments pertaining to this report, please con 

P.E. at (916) 227-1058. 

MICHAEL K. HARRIS, P.E. 
Transportation Engineer, Civil 
Foundation Testing Branch 

Office of Geotechnical Support 
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APPENDIX A 

DRIVEABILITY ANALYSIS CHARTS 
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ANALYSIS 6: 1.750-inch thick pile 

Bent 2 Piles: 108-inch dia., Menck SOOT Ham 
STEEL PIPE PILE 

ANALYSIS 7: 1.375-inch thick pile 
ANALYSIS 8: 1.500-inch thick pile 
ANALYSIS 9: 1.750-inch thick pile 

Bent 3 Piles: 108-inch dia., Delmag D100-13 Ha 
STEEL PIPE PILE 

ANALYSIS 10: 1.375-inch thick pile 
ANALYSIS 1 1 : 1.500-inch thick pile 
ANALYSIS 12: 1.750-inch thick pile 

imer 

er 

ler 



Bent 3 Piles: 108-inch dia., IHC S-400 Ham 
STEEL PIPE PILE 

ANALYSIS 13: 1.375-inch thick pile 
ANALYSIS 14: 1.500-inch thick pile 
ANALYSIS 15: 1.750-inch thick pile 

Bent 3 Piles: 108-inch dia., Menck SOOT han 
STEEL PIPE PILE 

ANALYSIS 16: 1.375-inch thick pile 
ANALYSIS 17: 1.500-inch thick pile 
ANALYSIS 18: 1.750-inch thick pile 

Bent 4 Piles: 108-inch dia., Delmag D100-13 H 
STEEL PIPE PILE 

ANALYSIS 19: 1.375-inch thick pile 
ANALYSIS 20: 1.500-inch thick pile 
ANALYSIS 21: 1.750-inch thick pile 

Bent 4 Piles: 108-inch dia., IHC S-400 Ham 
STEEL PIPE PILE 

ANALYSIS 22: 1.375-inch thick pile 
ANALYSIS 23: 1.500-inch thick pile 
ANALYSIS 24: 1.750-inch thick pile 

Bent 4 Piles: 108-inch dia., Menck SOOT Har 
STEEL PIPE PILE 

ANALYSIS 25: 1.375-inch thick pile 
ANALYSIS 26: 1.500-inch thick pile 
ANALYSIS 27: 1.750-inch thick pile 

mer 



ANALYSIS 1 

Bent 2 

108" Pile, 1.375-inch Thick 

Delmag D 100-13 Hammer 



California D.O.T. Geotechnical Services 
Colorado B2-Hammer Deimag 0100-13,l-375 

GainlLoss 1 at Shafl and Toe 1.000 1 

Ultimate End Blow 
Depth Capacily Friction Bearing Count 
fi kips kips kips blowslfl 

Comp. 
Stress 
ksi 

Apr 29 2009 
GF!LWEAP(TM) Version 2005 

ENTHRU 
kips-fi 



California D.O.T. Geotechnical Services 
Colorado BZ-Hammer Delmag D100-13,1575 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Uitimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stress 
fl kips kips kips blowlfl ksi 

Apr 29 2009 
GFILWEAP(TM) Version 2005 

Stroke 
ft 

ENTHRU 
kipkft 

Total Continuous Driving Time 416.00 minutes; Total Number of Blows 15343 





ANALYSIS 2 

Bent 2 

108" Pile, 1.500-inch Thick 

Delmag Dl00-13 Hammer 

n Tee tin ar Bran oh 



California D.O.T. Geotechnical Services 
Colorado 02-Hemmer Delmag D100-13,l-500 

GainlLoss 1 at Shaft ar 

Ultimate End 
Depth Capacity Friction Bearing 
R kips kips kips 

id Toe 1.000 1 

Blow 
Count 
blows/R 

Comp. 
Stress 
ksi 

. Apr 29 2009 
G WEAPVM) Version 2005 

nsion 
Stroke ENTHRU . 
fl kips-ft 



California D.O.T. Geotechnical Services 
Colorado 62-Hammer Delm~g D100-13,l-500 

GainILoss 1 at Shaft and Toe 1.000 / 1.000 (Continued) 

Ultimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stress 
R kips klps kips biows/R ksi 

Total Continuous Driving Time 387.00 minutes; Total Number of Blows 14232 

Apr 29 2009 
GRLWEAP(TM) Version 2005 

nsion Ls Stmke 
R 

ENTHRU 
kips-ft 





ANALYSIS 3 

Bent 2 

108" Pile, 1.750-inch Thick 

Delmag D100-13 Hammer 



Califwnia D.O.T. Geotechnical Services 
Colorado 82-Hammer Delmag D100-13,l-750 

Depth 
R 

GainlLoss 1 at Shaft an 

Ultimate End 
Capacity Friction Bearing 
kips kips kips 

d Toe 1.000 1 

Blow 
Count 
blowslfl 

Apr 29 2009 
WEAP(TM) Version ZOO5 

Comp. T nsion 
Stress S ress Stroke i ENTHRU 
ksi k i kips-ft 



California D.O.T. Geotechnical Services 
Colorado BZ-Hammer Delmag D100-13,l-750 

Apr 29 2009 
WEBPVM) Version 2005 

Gainlbss I at ShaR and Toe 1.000 1 1.000 (Continued) 

Depth 
ft 

Ultimate End Blow 
Capacity Friction Bearing Count Stroke ENTHRU 
kips kips kips MowKt ksi kips4 

Total Continuous Driving Time 360.00 minutes: Total Number of Blows 13100 





ANALYSIS 4 

Bent 2 

108" Pile, 1.375-inch Thick 

IHC S-400 Hammer 



Califomla D.O.T. Geotechnical Services 
Colorado B2-Hammer IHC S-400.1-375 

GainlLoss 1 at Shafl and Toe 1.000 1 

Ultimate End Blow 
Depth Capacity Friction Bearing Count 
t kips kips kips blowslfl 

Apr 29 2009 
Version 2005 

Comp. 
Stress 
ksi 

T osion 
S ress i ENTHRU 
k i bips-ft 



California D.O.T. Gedtechnicai Services 
Colorado B2-Hemmer IHC 5-400.1-375 I Apr 29 2009 

G WEAP(TM) Version 2005 

GainRoss 1 at S M  and Toe 1.000 1 1.000 (Continued) 

Ulimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stroke ENTHRU 
ft kips kips kips blows/ft ksi R kips-ft 

Total Number of Blows: 3492 
Driving Time (min): 116 87 69 58 49 43 38 34 
@BlowRate(blmin): 30 40 50 80 70 80 90 10( 
Driving Time for continuously running hammer; any wait times not included 



California D.O.T. Geotechnical Services 

Colorado B2-Hammer IHC S-400.1-375 GainILoss 1 at Shaft and foe 1.000 11.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 

I - - - - -- - Ult. Cap* (kips) -- - - - - Gmp. Stress (M) ------- ENTHRU (kips-ft) i 

Tersim (ksi) Stroke (ft) 



ANALYSIS 5 

Bent 2 

108" Pile, 1.500-inch Thick 

IHC S-400 Hammer 



California D.O.T. Geot8Ghnical Services 
Colorado B2-Hammer IHC S-400,l-500 

Depth 
R 

Gain/Loss 1 at ShaR and Toe 1.000 1 

Ultimate End Blow 
Capacity Friction Bearing Count 
kips kips kips blowslft 

I Apr 29 2009 
G WEAP(TM) Version 2005 

Comp. T nsion 
Stress S ress Stroke i ENTHRU 
ksi k i kip8-R 



California D.O.T. Geotechnical Services 
Colorado B2-Hammer IHC S-400,l-500 

Apr 29 2009 
WEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. nsion 
Depth Capacity Friction Bearing Count Stress Stroke ENTHRU 
R kips kips kips biows/ft ksi kips-ft 

Total Number of Blows: 3441 
Driving Time (min): 114 86 68 57 49 43 36 34 
@Blow Rate (blmin): 30 40 50 60 70 60 90 10C 
Driving Time for continuously running hammer; any wait times not included 



California D.O.T. Geotechnical Services 

Colorado B2Hammer IHC S-400.1-SO0 (3;airAoss 4 at Shaft md Toe 1.000 1 1.000 GRLWEAPCTM) Version 2005 

1 
1 -- - - - - - uit. capacny (MPS) - - - - - - - Comp. Stress (ki) ------- ENTHRU (kips-ff) 1 

I Blow Count ( b M )  Tension (ki) Stroke (€t) 



ANALYSIS 6 

Bent 2 

108" Pile, 1.750-inch Thick 

IHC S-400 Hammer 

m Teetina Branch 



California D.O.T. Geotachnical SeNices 
Colorado B2-Hammer IHC S-400,l-750 

Ultimate End 
Depth Capacity Friction Bearing 
fl kips kips kips 

Apr 29 2009 
GR-WEAP(TM) Version 2005 

and Toe 1.000 1 1.000 I 
Blow Cornp. 
Count Stress Stroke ENTHRU 
biowslfl ksi kips-ft 



California D.O.T. Geotechnical Services 
Colorado 02-Hammer IHC 5-400.1-750 I Apr 29 2009 

G WEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 I 1.000 (Continued) 

Ultimate End Blow Comp. 
Depth Capacity Friction Beating Count Stroke ENTHRU 
ft kips kips kips blows/R ksi kips4 

Total Number of Blows: 3419 
Driving Time (min): 113 65 68 56 48 42 37 34 
@BlowRate(blmin): 30 40 50 60 70 60 90 100 
Driving Time for ccntlnuously fflnning hammer; any wait times not included 

31 26 
110 120 



California D.O.T. Geotechnical Services Apr 29 2009 

Colorado B2-Hammer IHC 5-400.1-750 Gaiflkoss 1 at Shaff and Toe 1.000 1 1.000 GRLWEAP(TM) Version 2005 

I 
Wt. Capadty (kips) . - - - - - - - a m p .  Stress (Irsi) ------- ENTHRU (kips-ft) 



ANALYSIS 7 

Bent 2 

108" Pile, 1.375-inch Thick 

Menck 500T Hammer 



Calrfornia D.O.T. Geotechnical Setvices 
Colorado 62-Hammer Menck MHU 500T,1-375 

GalnlLoss 1 at Shafl an 

Ultimate End 
Depth Capacity Friction Bearing 
fl kips kips kips 

d Toe 1.000 1 

Blow 
Count 
blows/fl 

. Apr 29 2009 
G WEAP(TM) Version 2005 

Comp. 
Stress ENTHRU 
ksi kips-fl 



California D.O.T. Geotechnlcal Services 
Colorado 62-Hammer Menck MHU 500T.1-375 

Apr 29 2009 
Version 2005 

GainILoss 1 at Shafl and Toe 1.000 / 1.000 (Continued) 

Depth 
fl 

Uitlmate End Blow Comp. nsion 
Capacity Friction Bearing Cwnt Stress tress ENTHRU 
kips kips kips blowalfl ksi kips-fl 

Total Number of Blows: 2505 
Driving Time (min): 63 62 50 41 35 31 27 25 
@Blow Rate (blrnin): 30 40 50 60 70 80 90 10( 
Driving Time for continuously running hammer; any wait times not included 





ANALYSIS 8 

Bent 2 

108" Pile, 1.500-inch Thick 

Menck 500T Hammer 



California D.O.T. Geotechnical Services 
Colorado B2-Hammer Menck MHU 500T,1-500 

Depth 
ft 

GainlLoss 1 at Shaft a1 

Ultimate End 
Capacity Friction Bearing 
kips kips kips 

nd Toe 1.000 / 1.000 

Blow Comp. 
Count Stress 
blowslft ksi 

Apr 29 2009 
GF:LWEAP(TM) Version 2005 

nsion 
ENTHRU 
kips-it 



California D.O.T. Geotechnical Sellrices 
Colorado B2-Hammer Menck MHU 500T,1-500 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Depth 
ft 

Ultimate End Blow 
Capacity Friction Bearing Count Stress Stroke ENTHRU 
kips kips kips biowslft ksi kips-ft 

Total Number of Blows: 2478 
Driving Time (min): 82 61 49 41 35 30 27 24 
@BlowRate(b/rnin): 30 40 50 60 70 80 90 10( 
Driving Time for continuously ~ n n i n g  hammer; any wait times not included 





ANALYSIS 9 

Bent 2 

108" Pile, 1.750-inch thick 

Menck SOOT Hammer 



California D.O.T. Geotechnical Services 
Colorado B2-Hammer Menck MHU 500T,1-750 

Ultimate End 
Depth Capacity Friction Bearing 
fl kips kips kips 

Id Toe 1.000 1 

Blow 
Count 
blowslft 

Comp. 
Stress 
ksi 

. Apr 29 2009 
G WEAP(TMj Version 2005 

Stroke 
ft 

ENTHRU 
kips-R 



California D.O.T. Geotechnical Sewices 
Colorado 62-Hammer Menck MHU 500T,1-750 I Apr 29 2009 

G WEAP(TM) Version 2005 

Gainlloss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Uitimate End Blow Comp. T nsion 
Depth Capacity Friction Bearing Count Stress Stroke $-. fl 

ENTHRU 
fl kips kips kips biowslfl ksi kips-fl 

Total Number of Blows: 2446 
Driving Time (rnin): 81 61 48 40 34 30 27 24 
@BiowRate(b/min): 30 40 50 60 70 80 90 100 
Driving Time for continuously running hammer: any wait times not included 

22 20 
110 120 



California D.O.T. Geotfxhnical Sewices 

Colorado B2-Hammer Menck MHU 500T.1-750 GaidLoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2W)9 

GRLWEAPflM) Version 2005 

1 7 
- - - - - - - Ult. Capacity (kips) - - - - - - - Cwnp. Stress (hi) - - - - - - - ENTHRU (kip&) ! 

I Tension (ksi) Stmke (ft) I 



Roundatiton 

ANALYSIS 10 

Bent 3 

108" Pile, 1.375-inch Thick 

Delmag D 100-13 Hammer 

&MUM 

Te~tinaz =ranch 



California D.O.T. Geotechnical Services 
Colorado 03-Hammer Delrnag D100-13, 1-375 

GainlLoss 1 at Shaft a 

' Ultimate End 
Depth Capacity Friction Bearing 
n kips kips kips 

nd Toe 1.000 1 

Blow 
Count 
blowdR 

Comp. 
Stress 
ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

ension 
tress Stroke EMHRU 

n kips-A 



California D.0.T. Geotechnical Services 
Colorado B3-Hammer Detmag 0100-13.1;375 

Apr 29 2009 
LWEAPVM) Version 2005 

GainlLoss T at SheA and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Camp. 
Depth Capacity Frictioh Bearing Count stress stroke ENTHRU 
A kips kips k@s blawdff ksi A kb%A 

Total Continueus Driving Time 107.00 minutes; Total Number of Blows 3994 I 



California D.O.T. Geotechnical Services 

Colorado 63-Hammer Delmag 0100-13.1375 Gain/Loss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(1M) Version 2005 



ANALYSIS 11 

Bent 3 

Houndati#~n 

108" Pile, 1.500-inch Thick 

Delmag D 100-13 Hammer 

Teetins Branch 



California D.O.T. Geotechnical Services 
Colorado BbHammer Deimag 0100-13,l-500 

Depth 
fl 

GainlLoss 1 at Shafl and Toe 1.000 1 1.000 

Ultimate End Blow Comp. 
Capaclty Friction Bearing Count Stress 
kips kips kips biowslfl ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

Stroke ENTHRU 
fl kipoft 



California D.O.T. Geotechnieal Sewices 
Colorado B5Harnmet Delmag D l  00-13,l-500 

~ I n l l o s s  1 at Shafl and Toe 1.000 1 1 .Om (Continued) 

Depth 
R 

UMmale End Blow Cornp. 
Capacity Fdetion Bearing Count Stress 
kips kips kips blovislft ksi 

Total Continuous Driving Time 104.00 minutes, Total Number of Blows 3880 

Apr 29 2009 
LWEAPVM) Version 2005 

'ension 
!;tress 
rsi 

-2.635 
-2.874 
-3.T03 
-3.290 
-3.434 
-3.412 
-3.242 

ENTHRU 
kipsfl 



California D.O.T. Geotechnical Services 

Colorado B3-Hammer Delmag D100-13.1-500 GainILoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 

I ------- Uit. Capacity (kips) ------- Comp. Stress (hi) ENTHRU (kips*) 



ANALYSIS 12 

Bent 3 

108" Pile, 1.750-inch Thick 

Delmag D 100-13 Hammer 



California D.O.T. Geotechnical Services 
Colorado B3-Hammer Delmag D l  00-13,l-750 

GainILoss 1 at Shafl ai 

Ultimate End 
Depth Capacity Friction Bearing 
fl ' kips kips kips 

Blow 
Count 
blowdft 

Comp. 
Stress 
ksi . 

I Apr 29 2009 
G LWEAP(TM) Version 2005 

Stroke 
R 

RJTHRU 
kips-fl 



California D.O.T. Geotechnical Services 
Colorado 83-Hammer Delmag D100-13,l-750 

GainlLoss 1 at Shafl and Toe 1.000 I 1.000 (Continued) 

Depth 
fl 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
ktps kips kips blowslft ksi 

Apr 29 2009 
GILWEAP(TM) Version 2005 

Total Contlnuous Dridng Time 100.00 minutes; Total Number of Blows 3712 

Stroke 
ft 

ENTHRU 
kips-ft 



California D.O.T. Geotechnicsl Services Apr 29 2009 

Colorado B3-Hammer Delmag D100-13. 1-750 GainILoss 1 at Shaft and Toe 1.000 1 1.000 GRLWEAP(TM) Version 2005 
I 

I ------- utt. capacity ( ~ ~ P S I  ------- Cornp. Stress (ksi) ------a ENTHRU (kips-ft) I 

I B h  Count (blwvsA) TenSon (ksl) I 



ANALYSIS 13 

Bent 3 

108" Pile, 1.375-inch Thick 

IHC S-400 Hammer 



Cai~fornia D.O.T. Geotechnicai Services 
Colorado 83-Hammer IHC S400,l-375 

Depth 
t 

GahlLass 1 at Shaft an 

Ultimate End 
Capacity Friction Bearing 
kips kips k~ps 

d Toe 1.000 1 1.000 

Blow Comp. 
Count Stress 
b i o M  ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

Stroke ENTHRU 
kips-t 



California D.O.T. Geotechnlcal Services 
Colorado B3Hammer IHC S-400, 1-375 t Apr 29 2009 

G LWEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Depth 
ft 

Ultimate End Blow Comp. ension 
Capacity FFrit~on Bearing Count Stroke ENTHRU 
kips kips kips blowdl ksi ft kips-fi 

Total Nurnbr of Blows: 1577 
Driving Time (min): 52 39 31 26 22 19 17 15 
@BlowRate[b/rnin): 30 40 50 60 70 80 90 10 
Driving Time for continuously running hammer; any wait times not Included 



California D.O.T. Geotechnical Services 

Colorado B3Hammer IHC -0, 1-375 GainILoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 



Foundatijon Testins Branch 

ANALYSIS 14 

Bent 3 

108" Pile, 1.500-inch Thick 

IHC S-400 Hammer 

mmZ5 

1 

I 

I ~ 
I 
I 
I 
I 

I 

I 

1 
I ~ 
I 

I 
I 

I 

1 
I 

I 

I 



California D.O.T. Geotechnical Setvices 
Colorado BBHammer IHC S-400,l-500 

GainRoss 1 at Shaft and Toe 1.000 1 1.000 

Depth 
R 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blowslff ksi 

t ension 
tress 

G 

Stroke 
R 

Apr 29 2009 
ZLWEAP(TM) Version 2005 

ENTHRU 
kips-R 



California D.O.T. Geotechnical Services Apr 29 2009 
Colorado B3-Hammer IHC S-400,l-500 LWEAPVM) Version 2005 

' 
GainlLose 1 et Shafl and Toe 1.000 / 1.000 (Continued) 

Depth 
fl 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blowslft ksi 

Total Number of Blows: 1572 
Driving Time (min): 52 39 31 26 22 19 17 
@BlowRate(blmin): 30 40 50 60 70 80 90 
Driving Time for continuously ~ n n t n g  hammet any wait bmesnot included 

ENTHRU 
kips-fl 



California D.O.T. Geotechnical Services Apr 29 2009 

Cdorado B3Hammer IHC S-400, 1-500 (SainILoss 1 at Shaft and Toe 1 .M)O 1 1.000 GRLWEAP(TM) Version 2005 

------- U t  Capacity (hips) ------- Camp. Stms (hi) - - - - - - - EMHRU (kips-ft) 



ANALYSIS 15 

Bent 3 

108'' Pile, 1.750-inch Thick 

IHC S-400 Hammer 

>n Teetine Branch 



California D.O.T. Geotechnical Services 
Colorado B3-Hammar IHC S-400.1-750 

Depth 
R 

Gain/Loss 1 at Shaft and Toe 1.000 1 

Ultimate End Blow 
Capacity Friction Bearing Count 
kips kips kips blows/R 

Comp. 
Stress 
ksi 

I Apr 29 2009 
G LWEAP(TM) Version 2005 

ension 
tress Stmke ENTHRU 

kips-R 



California D.O.T. Geotechnical Sewices 
Colorado 63-Hammer IHC S-400.1-750 

Apr 29 2009 
LWEAP(TM) Version 2005 

Galn/Loss 1 at Shaff and Toe 1.000 1 1.000 (Continued) 

unlrnate End Blow Comp. ansion 
Depth Capacity Friction Bearing Count Stmke ENMRU 
R kips kips kips btowslff ksi R kipsff 

Total Number of Blows: 1548 
Driving Time (rnin): 51 38 30 25 22 19 17 $4 12 
@BlowRate(b/rnin): 30 40 50 60 70 80 90 10 110 120 



California D.O.T. Geotechnical Services 

Colorado B3-Hammer IHC S-400.1-750 GaidLoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 



ANALYSIS 16 

Bent 3 

108" Pile, 1.375-inch Thick 

Menck 500T Hammer 

n Teetine Branch 



California D.O.T. Geotechnicai Sewices 
Colorado BbHarnmer Menck MHU 500T, 1-375 

GainlLoss 1 at Shaft an 

ultimate End 
Capacity Friction Bearing 
kips kips kips 

d Toe 1.000 1 1.000 

Blow Cornp. 
Count Stress 
blowslfl ksi 

Apr 29 2009 
Version 2005 

Stmke ENTHRU 
kips-fl 



California D.O.T. Geotechnical Services 
Colorado 03-Hammer Menck MHU 500T, 1-375 

GalnILoss 1 at Shaft and Toe 1.000 I 1.000 (Continued) 

G 

Ultimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stress Stroke ENTHRU 
ft kips kips kips blowslft ksi A kips-ft 

Apr 29 2009 
!LWEAP(TM) Version 2005 

Total Number of Blows: 1156 
Driving Time (min): 38 . 2 6  23 19 16 14 12 11 
@BlowRate(b/min): 30 40 50 60 70 60 90 10 
Driving Time for continuously running hammer; any wait times not Included 





ANALYSIS 17 

Bent 3 

108" Pile, 1.500-inch Thick 

Menck 500T Hammer 



California D.O.T. Geotechnical Services 
Colorado 03-Hammer Menck MHU 500T, 1-500 

GainlLoss 1 at Shaft ar 

Ultimate End 
Depth Capacity Friction Bearing 
fl kips kips kips 

id Toe 1.000 1 

Blow 
Count 
blowslfl 

Comp. 
Stress 
ksi 

1 Apr 29 2009 
G LWEAP(TM) Version 2005 

Stroke ENTHRU 
ft kips-fl 



California D.O.T. Geotechnical Services 
Colorado B3-Hammer Manck MHU 5WT, 1-500 I Apr 29 2009 

G LWEAPVM) Version 2005 

GainLoss 1 at Shaft and Toe I ,000 1 1.000 (Continued) 

Ultimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stress Stroke ENTHRU 
R kips kips kips blowslft ksi R kips-fi 

Total Number of Blows: 1169 
Driving Time (min): 38 29 23 19 16 14 12 11 
@BlowRate(blmin): 30 40 50 60 70 80 90 100 
Driving Time for continuously running hammer; any wait times not included 

10 9 
110 120 





ANALYSIS 18 

Bent 3 

108" Pile, 1.750-inch Thick 

Menck SOOT Hammer 



California D.O.T. Geotechnioal Services 
Colorado B34iammer Menck MHU 500T. 1-750 

Depth 
ft '  

GainILoss 1 at Shaft sr 

Ultimate End 
Capacity Friction Bearing 
kips kips kips 

Blow 
Count 
blowslft 

Comp. 
stless 
ksi 

Apr 29 2009 
GIILWEAP(TM) Version 2005 

tress Phn Stroke 
ft 

ENTHRU 
kips4 



California D.D.T. Geotechnibal Sewicss 
Colorado 63-Hammer Menck MHU 500T. 1-750 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainlLoss 1 at Shafl and Toe 1.000 / 1.000 (Continued) 1 
Ultimate End Blow Comp. ension 

Depth Capacity Friction Bearing Count Stress Stroke * ENTHRU 
fl kips kips kips btowslfl ksi kips-fl 

Total Number of Blows: 1170 
Driving Time (min): 39 29 23 19 16 14 13 
@BlowRate (blmin): 30 40 50 60 70 80 90 
Driving Time for continuously running hammer; any wait times not included 





ANALYSIS 19 

Bent 4 

108" Pile, 1.375-inch Thick 

Delmag D 100-13 Hammer 

P n  Teetine Branch 



California D.O.T. Geotechnical Services 
Colorado &Hammer Delmag D100-13,l-375 

GainILoss 1 at Shaft and Toe 1.000 1 1.000 

Depth 
ft 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blowdff ksi 

Total Continuous Driving Time 39.00 minutes: Total Number of Blows 1473 

G 
Apr 29 2009 

3LWEAPm) Version 2005 

'ranston 
stress Stroke 
1 .  

ENTHRU 
CSI ft kips-fl 



California D.O.T. Geotechnical Services 
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ANALYSIS 20 

Bent 4 

108" Pile, 1.500-inch Thick 

Delmag D 100-13 Hammer 



California D.O,T. Geotechnical Services 
Colorado 64-Hemmer Delmag D100-13, 1-500 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 

Ultimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stress 
ff kips kips kips blowdR ksi 

Total Continuous Driving Time 39.00 minutes; Total Number of Blows 1452 

Apr 29 2009 
tLWEAP(TM) Version 2005 

'ension 
;tress Stroke 
si R 

ENTHRU 
kips-ft 
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Colorado BlCHammer Deftnag D100-13, 1-500 GainRoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAPflM) Version 2005 
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ANALYSIS 21 

Bent 4 

108'' Pile, 1,750-inch Thick 

Delmag D 100-13 Hammer 



California D.O.T. Geotechnical Services 
Colorado B4-Hammer Delmag 0100-13.1-750 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 

Depth 
R 

Ulttmate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blowslff ksi 

t ension 
tress 

G 

Total Continuous Driving Time 38.00 mlnutes; Total Number of Blows 1407 

Apr 29 2009 
?LWEAP(TM) Version 2005 

ENTHRU 
kips-ft 





ANALYSIS 22 

Bent 4 

108" Pile, 1.375-inch Thick 

IHC S-400 Hammer 



California D.O.T. Oeotechnical Services 
Colorado BCHammer IHC S-400,l-375 

GainILoss 1 at ShaR and Toe 1.000 / 1 .000 

Depth 
R 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blows/ft ksi 

Total Number of Blows: 643 
Driving Time (min): 21 16 12 10 9 8 7 
@BlowRate(Wmln): 30 40 50 60 70 80 90 
Driving Time for dontinuousty running hammer; any wait times not included 

ension 
tress 

G 

Stroke 
R 

Apr 29 2009 
qLWEAP(TM) Version 2005 

EMHRU 
kips-ft 



California D.O.T. Geotechniwl Services 

Colorado WHammer IHC S-400.1-375 GaintLoss I at Shaft and Toe 1.000 / 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 

- -- - - - - Uit. Capacity (kips) - -- - - - - Cornp. Stress (ksi) - - - -- - ENTHRU (kips-ff) 



ANALYSIS 23 

Bent 4 

108" Pile, 1.500-inch Thick 

IHC S-400 Hammer 



California D.O.T. Geotechnical Sewices 
Colorado 64-Hammer IHC S-400,l-500 

GairdLoss 1 at Shaft and Toe 1.000 1 1.000 

Depth 
fl 

Uitimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blowdR ksi 

Total Number of Blows: 639 
Driving Time (min): 21 15 12 10 9 7 7 
@Blow Rate (blmin): 30 40 50 80 70 80 90 
Driving Time for continuously mnning hammer; any wait hmes not included 

ension 
Stroke ENMRU 

kips-R 

G 
Apr 29 2009 

3LWEAP(TM) Version 2005 
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ANALYSIS 24 

Bent 4 

108" Pile, 1.750-inch Thick 

IHC S-400 Hammer 



California D.O.T. GeotecKnical Satvices 
Colorado BbHammer IHC S-400,l-750 I Apr 29 2009 

G CWEAP(TM) Version 2005 

OalnlLoss 1 at ShaR and Toe 1.000 1 1.000 I 
Depth 
f l  

Ultimate End Blow Cotnp. ensioh 
Capacity Friction Bearing Count tress Stroke EMHRU 
kips kips kips blows/fl ksi kips-fl 

Total Number of Blows: 656 
Driving Time (mh): 21 16 13 10 9 I 7 6 
@Blow Rate (b/min): 30 40 50 60 70 80 90 1( 
Driving Tlma for conttnuoUsly running hammer; any wait Umas not Included 
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Colorado &Hammer IHC S-400, 1-750 GainILoss 1 at Shafi and Toe 1 .W0 1 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 
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ANALYSIS 25 

Bent 4 

108" Pile, 1.375-inch Thick 

Menck 500T Hammer 

P n  Testina Branch 



California D.O.T. Geotechnical Services 
Colorado 64-Hammer Menck MHU SOOT, 1-375 

Apr 29 2009 
LWEAP(TM) Version 2005 

GalnlLoss 1 at Shafl and Toe 1.000 I 1 .OW I 
Ultimate End Blow Comp. ension 

Depth Capacity Friction Bearing Count Stroke ENTHRU 
R kips kips kips blowdft ksi ft kips-ft 

Total Number of Blows: 449 
Driving Time (min): 14 11 8 7 6 5 4 3 
@BlowRate(b/min): 30 40 50 60 70 80 90 
Driving Time for wntinuously running hammer; any wait times not included 



California D.O.T. Geotechnical Services Apr 29 2009 

Cobrado.B+~gmer Me* SOOT, 1375 GainRoss I at Shaft and Toe 1.000 I 1.000 
- - - -  - GRLWEAP(TM) Version 2005 

1 .I 
Comp. Stress (ksi) - - - - - - - ENTHRU (kipR) I 



ANALYSIS 26 

Bent 4 

108" Pile, 1.500-inch Thick 

Menck SOOT Hammer 

.n Testfns Branch 



California D.O.T. Geotechnical Sewices 
Colorado B4.Hamrner Menck MHU 500T. 1-500 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 I 
Depth 
fl 

Ultimata End Blow ~ o m p .  ension 
Capacity Friction Bearing Count Stmss Stroke ENTHRU 
kips kips kips blowdfl ksi fl kips-ft 

Total Number of Blows: 456 
Drfving Tlme (min): 15 11 9 7 6 5 5 4 
@BlawRate(b/mln): 30 40 50 60 70 80 90 10 
Driving Time for continuously running hammer; any wait times not lncluded 

4 3 
110 120 
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Bent 4 

lOS'Tile, 1.750-inch Thick 

Menck 500T Hammer 



California D.O.T. Geotechnical Services 
Colorado BCHammer Menck MHU 500T. 1-750 

Depth 
ft 

OainlLoss 1 at Shaft and Toe 1.000 / 1.000 

Ultimate 
Capacity Friction 
kips kips 

Totai Number of Blows: 467 
Driving Time (min): 15 11 9 
@Blow Rate (blmln): 30 40 50 
Driving Time for continuously ~ n n i n g  hammer: 

End 
Bearing 
Itips 

Blow 
Count 
biowsnt 

camp. 
Stress 
ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

7 6 5 5 
60 70 80 90 

any wait times not included 
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State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

TO: MR. DAVID SOON 
Senior Bridge Engineer 
Bridge Design Branch 7 
Office of Bridge Design North 
Division of Engineering Services 
Structure Design 

Flex your power! 
Be energy efficient! 

Date: May 18,2009 

File: 08-SBd-62-PM 142.3 
08-378701 
Four Retaining Walls for the 
Colorado River Bridge Replacement 
New Bridge No. 54-1272 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design - South 2 

Subject: Revised Geotechnical Design Report 

This Revised Geotechnical Design Report is to supersede the previous Geotechcal Design 
Recommendations memorandum prepared by our office dated March 16,2009. 

This Geotechnical Design Report for the four retaining walls (Retaining Walls 7523 A and B, 
7524, 7535 A and B, and 7536) presents the geotechnical information for the proposed retaining 
walls for the proposed replacement of the Colorado River Bridge (Br. No. 54-1272). In 
preparation of this report the following documents are reviewed: 

Field investigation results of eight exploratory test borings (April, 2007 and January, 2008). 
Preliminary Foundation Report prepared by Geotechnical Design- South 2, dated March 17, 
2006 
Seismic Design Recommendations, prepared by Office of Geotechnical Design- South 2, 
dated June 25,2008. 
Colorado River Bridge (Repair) Log-of-Test-Borings prepared by Structure Design, dated 
April 13,1990 
Revised Preliminary Foundation Report prepared by the Office of Geotechnical Design- 
South 2, dated February 21,2003 
Preliminary Geologic Recommendations and Resource Estimate for Advanced Planning 
Studies prepared by Structures prepared by the Office of Structure Foundations, dated 
January 24,2000 

The proposed bridge replacement is located just south of the existing bridge. This proposed 
structure will be a 4-span Cast-In-Place Box Girder type bridge and will require the construction 
of four retaining walls. 

"Caltrans rmproves moblliv across ChllJornza 
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Four Retaining Walls 
08-378701 

Geotechnical/Geologic Information 

The following geotechnical and geologic information for the prqmsed retaining walls are based on 
the recent field investigations and the Log of Test Borings from the Colorado River Bridge scour 
rehabilitation and retrofit project. 

The subsurface materials encountered on the California side of the project (Retaining Walls 7523 
and 7524) consist of fill material composed of dense to very dense silty SAND, sandy SILT and 
sandy GRAVEL form elevations 372 ft. to 355 ft. Below the fill, from elevations 355 ft. to 250 
ft., the subsurface material is composed of medium dense to dense inter-bedded laycrs of SAND, 
SAND with gravel, gravelly SAND, sandy GRAVEL. 

The subsurface materials encountered on the Arizona side of the project (Retaining Walls 7535 
and 7536) consist inter-bedded layers of medium dense to very dense SILT, silty SAND, 
GRAVEL and COBBLES form elevation 382 ft. to 344 ft. Below this material, from elevations 
344 ft. to 295 ft., the subsurface material is a formational unit composed of intensely weathered, 
conglomerate formational BEDROCK. 

Groundwater 

Groundwater elevation at the site generally corresponds to the water level in the Colorado River. 
Water level variations in the river may vary due to agricultural demands, discharges for up-river 
dams, and seasonal fluctuations. During the recent foundation investigations, the river surface 
elevation was at the approximate elevation of 343.0 feet. This is also the assumed to be the 
groundwater elevation. Groundwater surface elevations are subject to seasonal fluctuations and 
will be encountered at higher or lower elevations depending on seasonal conditions at time of 
construction. 

Environmental Considerations 

During the field investigations (April 2007 and January 2008), possible hydrocarbon contaminated 
soils were encountered in borings B-5, B-5B, and WB-3. As indicated on the respective boring 
logs (LOTB) these soils were encountered at the approximate elevations of 355.0 feet to 350.0 feet 
and were between 5 feet and 8 feet in thickness. It was noted in the field at the respective time of 
the subsurface investigations that these soils contained a strong petroleum odor. Those suspected 
materials excavated by the drilling program were drummed and left on a local site for testing to 
characterize the possible contamination and proper disposal. The laboratory results showed that 
the drill cuttings and fluids were non-detect for any hazardous substance. 

"l'altrans improves mobility ucross Calcfornia 
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Corrosion 

Corrosion test results for soil samples collected from borings B-1, B-5B, WB-3, are shown below 
in Table 3. The soil samples tested from borings B-1 and B-5B are considered non-corrosive. 
The soil samples tested from boring WB-3 is considered corrosive by current Caltrans standards. 

Table 3 - Corrosion Test Summarv 

Location SIC Number 

1 Boring B-1 
Depth 5.0-35.0 feet 

I Boring B-5B 

Depth 0.0-35.0 feet 

and sulfates if the minimum r&istivi<is greater than 1,000 ohm-cm. 

Tested By Contractor 1 9.23 1 1.300 1 NIA 1 195 1 
Boring WB-3 

Depth 5.0-30.0 feet 

Seismic Data and Liquefaction Potential 

PH 

C638801 

The Office of Geotechnical Design, South 2, has provided Seismic Design Recommendations in a 
memorandum dated June 25, 2008. The site is located about 24 miles south of the Chemehuevi 
Graben Fault (CGR, Mw=6, normal fault) and 33 miles north of the Blythe Graben Fault (BGN, 
Mw=6, normal fault). From the 1996 Caltrans California Seismic Hazard Map, the bridge is 
within peak horizontal bedrock acceleration (PBA) zone of 0. lg. However, PBA = 0.2g, which is 
the minimum consideration for design, is recommended. The report also concludes that the 
potential for soil liquefaction is low. 

Note: Caltrans currently defines a corrosive environment as an area where the soil has either a chloride concentration of 500 ppm or greater, a 
sulfate concentration of 2000 ppm or greater, or has a pH of 5.5 or less. With the exception of MSE walls, soil and water are not tested for chlorides 

Tested By Contractor 

Retaining Wall Recommendations 

Minimum 
Kesistivity 
(Ohm-Cm) 

8.50 

The following retaining wall recommendations are based on the existing geotechnical data from 
the references listed above. The retaining walls are identified as noted in the General Plan sheets. 
The locations of the proposed retaining walls are summarized in Table 1 below. 

6.78 
- 

Retaining Wall 7523 A (CA-North) 

Sulfate 
Content 
( P P ~ )  

937 

A Caltrans Standard Type 1 Retaining Wall, with design heights of 10 to 16 feet, can be 
used form Stations 7523+76.4 to 7526-i-52.3. Due to the existing loose to medium dense 
surficial soils along the walls layout line, it is recommended that the existing 
soil/foundation material beneath the wall footings should be sub-excavated and re- 
compacted. The sub-excavations should extend to a depth of approximately 1.0 feet below 
the bottom of footing elevations. The sub-excavated areas shall then be backfilled with 

Chloride 
Content 
(PPm) 

300 

"(hltrans lnzproves mobrlity across Cal$ornornlu" 

270 250 

240 525 
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native material compacted to 95% relative compaction as stated in Section 19.5 of the 
Standard Specifications. The limits of the sub-excavated and backfilled area shall include 
the full footing footprints and extend a minimum of 1 foot outside of those footing 
footprints. After the sub-excavation and re-compaction is complete at the footing 
elevations, the allowable soil bearing capacity will equal 3.5 kips/ft2. Proper drainage 
facilities should be installed to insure no hydrostatic pressure building up behind the wall. 

Retaining. Wall 7523 B (CA-North) 

A tie back wall may be used for the construction of the access roadway adjacent to the 
New Rte 62 Roadway from Stations 7526+52.3 to 7528+32.5. This wall can be 
constructed top-down and in limited spaces. Due to existing soil conditions, temporary 
shoring may be required for cuts exceeding 5 feet in height vertically. Proper drainage 
facilities should be installed to insure no hydrostatic pressure building up behind the wall. 
The soil parameters for design purposes for this tie back wall are as follows: 

Unit Weight = 125 lb/ft3 
Internal Friction Angle of Soil = 30" 
Coefficient of Active Earth Pressure (K,) = 0.33 
Inclination = 1 5" 
Transfer Load = 3.2 tons/ft2 (ultimate) 

Retaining Wall 7524 (CA-South) 

Due to the constraints of the Right-of-way clearances for this retaining wall (7524), a 
Caltrans special design Type-5 Retaining Wall may be used. This retaining wall will be 
designed by Structure Design. The retaining wall height varies from 4 to 22 feet and can 
be used form Stations 7523+67.4 to 7528+32.5. Due to the existing loose to medium 
dense surficial soils along the walls layout line, it is recommended that the existing 
soil/foundation material beneath the wall footings should be sub-excavated and re- 
compacted. The sub-excavations should extend to a depth of approximately 1.0 feet below 
the bottom of footing elevations. The sub-excavated areas shall then be backfilled with 
native material compacted to 95% relative compaction as stated in Section 19.5 of the 
Standard Specifications. The limits of the sub-excavated and backfilled area shall include 
the full footing footprints and extend a minimum of 1 foot outside of those footing 
footprints. Once compacted, it can assumed that the foundation material can provide the 
following soil parameters; allowable bearing capacity of 5.9 kips/ft2 (1 7.8 kips/ft2 ultimate 
bearing capacity), 35' for the angle of internal friction, zero (0) cohesion and a unit weight 
of 125 lb/ft3. Proper drainage facilities should be installed to insure no hydrostatic 
pressure building up behind the wall. 

"lhltruns inzproves mobiltry across (irlifornia " 
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Retaining; Wall 7535 A (AZ-North) 

A tie back wall may be used for the construction of the access roadway adjacent to the 
New Rte 62 Roadway from Stations 7535+67.5 to 7536+67.5. This wall can be 
constructed top-down and in limited spaces. The wall height varies from 12 to 17 feet. 
Due to existing soil conditions, temporary shoring may be required for cuts exceeding 5 
feet in height vertically. Proper drainage facilities should be installed to insure no 
hydrostatic pressure building up behind the wall. The soil parameters for design purposes 
for this tie back wall are as follows: 

Unit Weight = 125 lb/ft3 
Internal Friction Angle of Soil = 32" 
Coefficient of Active Earth Pressure (&) = 0.3 1 
Inclination = 1 5" 
Transfer Load = 6.2 tons/ft2 (ultimate) 

Retaining: Wall 7535 B (AZ-North) 

A Caltrans Standard Type 1 Retaining Wall, with design heights of 4 to 8 feet, can be used 
form Stations 7536+69.2 to 7537+50.0. The allowable soil bearing capacity of the 
soil/foundation material will equal 2.2 kips/ft2. The footing excavation area shall include 
the full footing footprints and extend a minimum of 1 foot outside the footing footprints. 
The wall footings must be placed on undisturbed native material. If the soil/foundation 
material is disturbed, this material must be scarified and compacted to 95% relative 
compaction as stated in Section 19.5 of the Standard Specifications. Proper drainage 
facilities should be installed to insure no hydrostatic pressure building up behind the wall. 

Retaining Wall 7536 (AZ-South) 

A Caltrans Standard Type 1 Retaining Wall, with design heights of 6 to 12 feet, can be 
used form Stations 7535+67.5 to 7537+50.0. The allowable soil bearing capacity of the 
soil/foundation material will equal 2.8 kips/ft2. The footing excavation area shall include 
the full footing footprints and extend a minimum of 1 foot outside the footing footprints. 
The wall footings must be placed on undisturbed native material. If the soil/foundation 
material is disturbed, this material must be scarified and compacted to 95% relative 
compaction as stated in Section 19.5 of the Standard Specifications. Proper drainage 
facilities should be installed to insure no hydrostatic pressure building up behind the wall. 

"Chltrans improves mobility across Col$ornia" 
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Table 1 
Summary of Proposed Retaining Wall Locations 

32 ft LT RTE 62 CL, 

37 ft  RT RTE 62 CL 

Construction Considerations 

Since groundwater elevations at the site generally correspond to the water level in the Colorado 
River, water levels within the river varies daily. The contractor may need to implement 
dewatering methods during excavations for the wall footings that are near the river. This may be 
the case for the eastern most portions for retaining walls 7523 B and 7524 that are closest to the 
river. 

"(hltruns itnproves mobility across Culiforniu " 
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The recommendations provided in this report are based on specific project information regarding 
structure type and location that have been provided by the Office of Bridge Design-North. If any 
conceptual changes are made during final project design, the Office of Geotechnical Design-South 
2 should review those changes to determine if these preliminary recommendations are still 
applicable. 

If you require further information, please contact Mark Wilson at (916) 227-1257 or Shawn Wei at 
(916) 227-5252. 

Prepared by: Date: $- j$-67 

MARK WILSON 
Engineering Geologist 
Branch C 
Office of Geotechnical Design- South 2 

cc: A. Abghari - 
~ . ~ e i  G-~IJU- 
Project File 
Specs. & Estimates 
RE Pending File 
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State af California 

M e m o r a n d u m  

To: SHAWN WE1 
Senior Transportation Engineer 
Office of Geotechnical Design South-2 

Attn: Mark Wilson 

Prom: DEPARTlMENT OF TRANSPORTATION 
Division of Engineering Services 
Geotechnical Services - MS 5 

Business. Trans 

Date: April : 

File: 08-SBt 
08-378 
Colors 
(Reolp 
Bridge 

s~bjeet: Driveability Study - Anchor Piles 

Attached is a report summarizing the results of driveability analyses perfc 
subject pile load test anchor piles at Bent 2 of the above-referenced projecl 

If you have any questions or comments regarding this report, please contac 
(916) 227-1058. 

BRIAN LIEBICH, P.E. 
Senior Transportation Engineer 
Foundation Testing Branch 

Attachments 

R. Stott - SC (Email) 
M. Wilson - OGDSZ (Email) 
D. Soon - SD (Email) 

"Catham improver mobilig acrati California" 

>nation and Housing Agency 

62-PM 142.3 
'0 1 
o River Bridge 
d 
\lo. 54-1272 

med by this Office for the 

Michael K. Harris, P.E. at 
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April 30,2009 

Proiect Information 

08-SBd-62-PM142.3 
08-378701 
Colorado River Brid~e (Reolace) 
Bridge No. 54-1272 

Subiect 

Driveability Study - Anchor Piles 

Introduction 

This Office has performed a set of pile driveability analyses for the propos 

ended, 48-inch diameter steel pipe piles of varying wall thicknesses for u 

piles for a pile load test at Bent 2 of the above-referenced project. The a 
by Mr. Shawn Wei of the Office of Geotechnical Design South-2 (OGDS- 

support the foundation recommendations. According to the submin 

information, the subject anchor piles at Bent 2 are required to be driven tc 

approximately 13 1.2 feet. Personnel from the Foundation Testing Branch 

Geotechnical Support performed the analyses utilizing GRLWEAP' 
Version 2005. This study models the performance of the same various 

the production pile study to determine the suitability of a possible 

satisfactory installation of the subject anchor piles at Bent 2. The s 

information were used in the analyses to determine the performance of 7 

on proposed shell thicknesses as requested by the Geotechnical Designer. 

Description of Piling 

The driveability study was performed for the proposed installation of tf 

diameter steel pipe piling to be installed temporarily for a pile load test at 

River Bridge replacement structure. Based on the submitted information, 

Page l 

d installation of open- 

e as temporary anchor 

~alyses were requested 

.) on April 28,2009 to 

d preliminary design 

a penetration depth of 

(FTB) of the Office of 

I computer program, 

ile driving systems as 

ammer for achieving 

bmitted pile and soil 

irious driving systems 

: open-ended, 48-inch 

3ent 2 of the Colorado 

linimum steel yield 



strength was not specified; therefore, this study will assume the pipe piles to be in 

conformance with ASTM Designation A 252, Grade 3 steel with yield strength of 45 

ksi. This places the maximum allowable compressive stress at 0.95*45 = 42.75 

ksi. Pile wall shell thickness is to be determined based on the 

The pile type, pile cut-off and design tip elevation for the subject piles provided by Mark 

Wilson of OGDS-2. Table I presents the submitted pile information that used in the driving 

analyses at the location of Bent 2. 

Subsurface Conditions and Soil Resistance Parameters I 
For Boring B-2 at Bent 2, the foundation material at the site consists of m dium dense sand with 

gravel grading to very dense sand and gravel. Loose sand and silty sand 1 yers were encountered 

within the soil matrix. Underlain these layers are the very dense decom osed, weathered sand 

and gravel conglomerate. t 

Analyzed 
Pile 

Penetration 
Length 

(ft) 

131.2 

Table I. Anchor Pie  Information at Bent 2 

m b w  
Page 2 

Support 
Location 

Bent 

For complete description of the subsurface conditions, please refer to th: 

(LOTBs) in the Foundation Report. Table I1 presents the soil resistanc 

utilized to model the dynamic soil behavior for the subject piles at the 1oca:ion 

* lnformat~on provided by M. Wilson. 

Soil Surface 
Elevation* 

(ft) 

339.7 

Pile 
Type* 

48-mch dia. 
steel pipe pile 

Log of Test Borings 

: parameters that were 

of Bent 2. 

Pile Tip 
Elevation* 

(ft) 

208.5 



Table 11: Soil Resistance Parameters I 

F o u n d a t i o n  Terting Bran& 

Pie  Driving Resistance 

To install a driven pile, the pile must overcome resistance to penetrati 

The driving resistance will determine the size of the required pile drivi er and the stress 

magnitude imparted to the steel pile by the driving system. As su 

resistance is necessary to perform a driveability study when investig 

damage due to steel overstressing during driving. Driving resistance 

capacity using set-up and relaxation factors applied to various 1 

penetrates. Several methods are available to estimate pile static 

driving resistance. These methods will generally determine a range o 

pile penetration. To be conservative, pile tip elevation may be based 

capacity, but higher capacity estimates are generally used for the driv 

DAMPING PARAMETER TYPE 

The maximum initial driving resistance predicted by GRLWEAP, ed on the submitted 

information provided by Mr. Mark Wilson (OGDS-2) at Bent 2 is to be approximately 

3600 kips. This estimate relies upon the following assumptions: 

QUAKE 

Piles will be driven as open-ended steel pipe piles. Plugging will n t occur. i 

Skin (Shaft) 

Toe 

The anticipated driving resistance includes the resistance contribu of approximately 

87% from skin friction (Qs); and 13% from end bearing (Qp). P distributions 

are based on GRLWEAP output. 

w The set-up factor at this site is expected to be minimal due the presence of the 

predominately cohesionless soils within the overall embedded len 

0.10-inch 

0.10-inch. 
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Formational rock may be encountered in the driving of the anchor iles. Formational rock 

materials (gravelly/cobble~oulder-sized) were modeled as dense granularlsandy 

materials (due to limitation of the GRLWEAP program). 

The anticipated driving resistance includes the additional contribution of the 

scourable soil layer at the bent locations. This has no structure 

design, since the anchor piles are temporary non-production piles. 

Description of Pile Driving Systems 

This study involved modeling the performance of three selected to reflect the 

range of rated energies possibly appropriate for the installation of 

piles of five (5) different wall thicknesses to the proposed tip 

The analyses were performed using G R L W E A P ~  recommended For each 

hammer, the analysis was performed with the hammer 

determining driving-behavior stresses imparted to the steel 

hammer was utilized to demonstrate the predicted blow 

compressive stresses expected during pile driving. 

driving systems and related components were 

GRLWEAPW literature and database. The hammer 

Table In: Summarv of Hammer Svstems ~ 
Hammer Type 

Hammer Manufacturer 

Hammer Model 

I OED I ECH 

Delmag 

D100-13 

ECH 

M C  

S-400 

Menck 

MHU SOOT 

Rated Energy (kipft) 

Ram Weight (kips) 
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Maximum Stroke (ft) 

265.67 

22.066 

Note: OED= Open End Diesel; ECH = External Combustion Hammer (Hydraulic) 
13.5 

292.60 

44.20 

405.53 

65.958 

6.6% 6,l I 



Discussion of Results 

Analysis printouts and charts depicting predicted relationships between resistances (for 

steel pipe pile portion only) and driving stresses versus blow counts for hammers are 

included in Appendix A. The analysis results of the three hammers are 

Table IV: Summary of Results. Anchor Piles at ~ e d t  2 
I 

Hammer 
Manufacturer/ 

Model 

Menck 
500T 

Estimated 
Maximum Driving Pile Wall 
Resistance (Ups) Thickness*(In.) 

1.750 
ipe pile, Fy = 45 ksi 
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Bent 2 Anchor Piles 

The GRLWEAPTM wave equation program is a one-dimensional analysis 

buckling or bending of the pile due to non-uniform blows or localized 

which may occur during pile driving. Also, it has been observed in the 

harder or softer driving could occur than the GRLWEAP" predictions. 

Analysis 1: Delmag D 100-13; 48-inch diameter steel pipe pile at  1.250 inch thick 1 

and does not consider 

!!tresses at the pile tip, 

field that significantly 

The analysis for the Delmag D 100-13 indicates that this hammer not be capable of 

driving 48-inch diameter steel pipe piles at Bent 2 within the count limit of 102 

blowslft (118" Ift) to an approximate penetration depth of 13 resistance of 

about 3584 kips, the maximum blow count would be 

acceptable blow count limit would be exceeded at 

Analysis 2: Delmag D 100-13; 48-inch diameter steel pipe pile at 1.375 inch thick i 
The analysis for the Delmag D 100-13 indicates that this hammer not be capable of 

driving 48-inch diameter steel pipe piles at Bent 2 within the count limit of 102 

blowslft (118" /A) to an approximate penetration depth of resistance of 

about 3584 kips, the maximum blow count would be 

acceptable blow count limit would be exceeded at 

Analysis 3: Delmag D 100-13; 48-inch diameter steel pipe pile at  1.50 inch thick "1 
The analysis for the Delmag D 100-13 indicates that this hammer woul capable of driving 

48-inch diameter steel pipe piles at Bent 2 within the acceptable blow of 102 blowdfi 

(118" Ift) to an approximate penetration depth of 131.2 feet. At a of about 3584 

kips, the maximum blow count would be approximately 101 blow with a maximum 

compressive stress of approximately 26.9 ksi and a hammer stroke of 10.1 
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Analysis 4: Delmag D 100-13; 48-inch diameter steel pipe pilc at  1.625 'nch thick i 

F o u n d a t i o n  

The analysis for the Delmag D 100-13 indicates that this hammer capable of driving 

48-inch diameter steel pipe piles at Bent 2 within the acceptable of 102 blows/A 

(118" /A) to an approximate penetration depth of 13 1.2 feet. At a of about 3584 

kips, the maximum blow count would be approximately 

compressive stress of approximately 26.0 ksi and a hammer 

Tepti.yT -ah 

Analysis 5: Delmag D 100-13; 48-inch diameter steel pipe pile at  1.750 inch thick 1 
The analysis for the Delmag D 100-13 indicates that this hammer woul capable of driving 

48-inch diameter steel pipe piles at Bent 2 within the acceptable blow of 102 blowslft 

(118" /ft) to an approximate penetration depth of 13 1.2 feet. At a of about 3584 

kips, the maximum blow count would be approximately 

compressive stress of approximately 25.3 ksi and a hammer 

Analysis 6: IHC S-400; 48-inch diameter steel pipe pile at  1.250-inch ick "i 
The analysis for the IHC S-400 indicates that this hammer would be cap ble of driving 48-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count limi of 102 blows/A (118" 

/A) to an approximate penetration depth of 131.2 feet. At a driving resist ce of about 3584 kips, 

the maximum blow count would be approximately 32 blowslft with a aximum compressive 

stress of approximately 32.6 ksi and a hammer stroke of 6.6 ft. i 
Analysis 7: IHC S-400; 48-inch diameter steel pipe pile at 1.375-inch t ick t 
The analysis for the IHC S-400 indicates that this hammer would be of driving 48-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count 102 blowslft (118" 

/A) to an approximate penetration depth of 13 1.2 feet. At a driving about 3584 kips, 

the maximum blow count would be approximately 31 blows/ft compressive 

stress of approximately 3 1.9 ksi and a hammer stroke of 6.6 ft. 
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Analysis 8: IHC S-400; 48-inch diameter steel pipe pile at 1.500-inch 

The analysis for the IHC S-400 indicates that this hammer would be ca] 

diameter steel pipe piles at Bent 2 within the acceptable blow count lin 

Ift) to an approximate penetration depth of 131.2 feet. At a driving resist: 

the maximum blow count would be approximately 29 blowslft with a 

stress of approximately 3 1.3 ksi and a hammer stroke of 6.6 ft. 

Analysis 9: IHC S-400; 48-inch diameter steel pipe pile at 1.625-inch 

The analysis for the IHC S-400 indicates that this hammer would be cal 

diameter steel pipe piles at Bent 2 within the acceptable blow count lin 

/A) to an approximate penetration depth of 13 1.2 feet. At a driving resist: 

the maximum blow count would be approximately 29 blows/ft with a 

stress of approximately 30.7 ksi and a hammer stroke of 6.6 A. 

Analysis 10: IHC S-400; 48-inch diameter steel pipe pile at 1.750-incl 

The analysis for the IHC S-400 indicates that this hammer would be cal 

diameter steel pipe piles at Bent 2 within the acceptable blow count lin 

Ift) to an approximate penetration depth of 13 1.2 feet. At a driving resist) 

the maximum blow count would be approximately 28 blowslft with a 

stress of approximately 30.0 ksi and a hammer stroke of 6.6 ft. 

Analysis 11: Menck MHU 500T; 48-inch diameter steel pipe pile at 1 

The analysis for the Menck 500T indicates that this hammer would be ca 

diameter steel pipe piles at Bent 2 within the acceptable blow count lin 

Ift) to an approximate penetration depth of I3 1.2 feet. At a driving resist- 

the maximum blow count would be approximately 23 blowslft with a 

stress of approximately 3 1.6 ksi and a hammer stroke of 6.1 A. 
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Analysis 12: Menck MHU SOOT; 48-inch diameter steel pipe pile at 1.3 5-inch thick P 
The analysis for the Menck 500T indicates that this hammer would be le of driving 48-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count 1 f 102 blowslft (118" 

/ft) to an approximate penetration depth of 131.2 feet. At a driving res 

the maximum blow count would be approximately 22 blowslft wi imum compressive 

stress of approximately 31.0 ksi and a hammer stroke of 6.1 ft. 

Analysis 13: Menck MHU SOOT; 48-inch diameter steel pipe pile 

The analysis for the Menck 500T indicates that this hammer would 

diameter steel pipe piles at Bent 2 within the acceptable blow co 

Ift) to an approximate penetration depth of 13 1.2 feet. At a drivin 

the maximum blow count would be approximately 21 blowdft 

stress of approximately 30.5kd and a hammer stroke of 6.1 A. 

Analysis 14: Menck MHU SOOT; 48-inch diameter steel pipe pile at  1.6 5-inch thick I 
The analysis for the Menck 500T indicates that this hammer would be of driving 48-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count 102 blowslft (118" 

Ift) to an approximate penetration depth of 131.2 feet. At a driving about 3584 kips, 

the maximum blow count would be approximately 21 blowslft compressive 

stress of approximately 30.1 ksi and a hammer stroke of 6.1 A. 

Analysis 15: Menck MHU SOOT; 48-inch diameter steel pipe 

The analysis for the Menck 500T indicates that this hammer would be of driving 48-inch 

diameter steel pipe piles at Bent 2 within the acceptable blow count 102 blowslft (118" 

Ift) to an approximate penetration depth of 13 1.2 feet. At a driving about 3584 kips, 

the maximum blow count would be approximately 20 blowslft compressive 

stress of approximately 29.6 ksi and a hammer stroke of 6.1 ft. 

fams 
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Foundatia 

General 

It should be noted that all driving output data generated by the GRLWEA 

uniform hammer blows, with leads and hammer perfectly aligned. The at 

the effects of eccentric blows, malfunctioning hammers, or Contractor-sel 

setting for Diesel hammers. Some Diesel hammers may cxhibit 

significantly lower than the theoretical 80% used in the analyses, sul 

maintenance states. The analyses also do not consider higher stresses, whi 

bending, non-axial hammer alignment, or high local stress concentration: 

be considered as minimum values. Local pile damage can occur at thc 

localized pile stresses caused by non-uniform resistance from sloping rock 

obstructions, even if the calculated average axial stresses are within the a 

stresses cannot be predicted by wave equation analysis. The analysis resul 

assumptions noted in the above sections and the soil profile input providec 

Conclusions and Recommendations 

Based upon the results of the driveability analyses with reference to the 

from the Geotechnical Designer, the following has been concluded: 

Delmag D100-13 hammer would be capable of driving the 48-inch dia 

piles at either 1.5-inch, 1.625-inch or 1.75-inch wall thickness 

compressive stress, and would exceed the maximum allowable blc 

thicknesses of 1.25-inch and 1.375-inch. 

IHC S-400 hammer would be capable of driving the 48-inch diameter 

over the entire range of wall thicknesses modeled, within the allowablt 

Menck MHU 500T hammer would be capable of driving the 48-in 

anchor piles over the entire range of wall thicknesses modeled, 

compressive stress. 

Piles were assumed to be made of ASTM Designation A252 Grade 3 1 

5.01 of the Caltrans' Standard Specifications, May 2006). 

r 
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A pile driving system submittal for this project is necessary upon h a  

driving system submittal must contain a driveability analysis shov 

driving system will install all the piles to the specified tip elevation 

penetration without overstressing the piles. 

w Hard driving conditions should be ant~cipated due to the very 

decomposed and friable, gravelly, cobbly, and boulder-sized conglo 

site. Drilling to assist driving provisions might be necessary as stated 

Report. GRLWEAP software does not have the capability to analy 

driven in formational rock materials. Based on our study and tht 

formational rock materials as described above were modeled as ver 

materials. 

If you have any questions or comments pertaining to this report, please COI 

P.E. at (916) 227-1058. 

MICHAEL K. HARRIS, P.E. 
Transportation Engineer, Civil 

Foundation Testing Branch 

Office of Geotechnical Support 

Page 11 

n Te~ttng Branah 

ner(s) selection. The 

ng that the proposed 

at acceptable rates of 

dense nature of the 

erate materials at the 

I the Draft Foundation 

steel pipe pile being 

presented results, the 

dense sandy/granular 

ict Michael K. Hams, 



APPENDIX A 

DRIVEABILITY ANALYSIS CHARTS 



INDEX TO APPENDIX A 

Bent 2 Steel Pipe Anchor Pies: 48-inch diam 

Delmag D100-13 Hammer 

ANALYSIS 1: 1.250-inch thick pile 
ANALYSIS 2: 1.375-inch thick pile 
ANALYSIS 3: 1.500-inch thick pile 
ANALYSIS 4: 1.625-inch thick pile 

. ANALYSIS 5: 1.750-inch thick pile 

IHC S-400 Hammer 

ANALYSIS 6: 1.250-inch thick pile 
ANALYSIS 7: 1.375-inch thick pile 
ANALYSIS 8: 1.500-inch thick pile 
ANALYSIS 9: 1.625-inch thick pile 
ANALYSIS 10: 1.750-inch thick pile 

Menck SOOT Hammer 

ANALYSIS 1 1 : 1.250-inch thick pile 
ANALYSIS 12: 1.375-inch thick pile 
ANALYSIS 13: 1.500-inch thick pile 
ANALYSIS 14: 1.625-inch thick pile 
ANALYSIS 15: 1.750-inch thick pile 

D n  Tentina Branch 



ANALYSIS 1 

48" Pile, 1.250-inch Thick 

Delmag D 100-13 Hammer 



California D.O.T. Geotechnical Services 
Colorado 82-Anchor,Harnrner D100-13,1.250 

Depth 
fl 

Galn/Loss 1 at Shafl at 

Ultimate End 
Capacity Friction Bearing 
kips kips kips 

i d  Toe 1.000 1 1.000 

Blow Cornp. 
Count Stress 
blowsMt ksi 

I Apr 29 2009 
G LWEAP(TM) Version 2005 

Stroke EMHRU 
kips-fl 



California D.O.T. Geotechnical Sewices 
Colorado 62-Anchor,Hammsr Dl00-13.1.250 I Apr 29 2009 

G LWEAP(TM) Version 2005 

GainiLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. ension 
Depth Capacity Friction Bearing Count Stroke ENTHRU 
fl kips kips kips blowslfl ksi fl kips-fl 

Total Continuous Driving Time 99.00 minutes; Total Number of Blows 3745 1 



California D.O.T. Geotechnical S e ~ c e s  

Colorado 62-Anchor,Hammer D100-13,1.250 GainRoss 1 at Shaft and Toe 1 .M)O 1 1.000 

Apr 29 2099 

GRLWEAP(7-M) Version 2005 

I - - - - - - - uk. ~apadty (kips) Comp. Stress (MI - - - - - - - ENTHRU (kip-ft) 

I Blwr Count (blowdft) Tenskm (ksi) Stroke (It) I 



ANALYSIS 2 

48)' Pile, 1.375-inch Thick 

Delmag D 100-13 Hammer 



California D.O.T. Geotechnical Services 
Colorado 02-Anchor,Harnrner D100-13,1.375 

Depth 
R 

Uitirnate End 
Capacity Friction Bearing 
kips kips kips 

:and Toe 1.000 I 

Blow 
Count 
b l o w  

Cornp. 
Stress 
ksi 

Apr 29 2009 
LWEAP(TM) Version 2005. 

Stroke ENTHRU 
kips4 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor,Hammer D100-13,1.375 I Apr 29 2009 

G LWEAVTM) Version 2005 

GainILoss 1 at Shafl and Toe 1.000 1 1.000 (continued) 

Ultimate End Blow Comp. 
Depth Capacity Frictton Bearing Count Stress 
R kips kips kips blowslfl ksi 

ension 
tress 
Ii 

Stroke 
n 

ENTHRU 
kips-fl 

Total Continuous Driving Time 96DO minutes; Total Number of Blows 3621 





ANALYSIS 3 

48" Pile, 1.500-inch Thick 

Delmag D 100-13 Hammer 

n Te~t ina  Bran ah 



California D.O.T. Geotachnical Sewices 
Colorado B2-Anchor,Harnrner D100-13,1.500 

Depth 
fl 

GalnlLoss 1 at Shafl a 

Ultimate End 
Capacity Friction Bearing 
kips kips kips 

nd Toe 1.000 1 

Blow 
count 
blowslR 

Cornp. 
Stress 
ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

ension 
tress Stroke 

ft 
ENTHRU 
kips4 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor,Hammer 0100-13,1.500 

Apr 29 2009 
LWEAPVM) Version 2005 

GainlLoss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. ension 
Depth Capacity Friction Bearing Count Stress ENTHRU 
R kips kips kips blowslfl ksi i fl kips-fl 

Total Continuous Driving Time 93.00 minutes; Total Number of Blows 3539 1 



California D.O.T. Geotechnical Services 

Cdorado 62-Anchor.Hammer D100-13.1.500 GainRoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(JM) Version 2005 

I - - - - - - - m. CapdtY(klps) ------- Comp. Stress (ki) - - - - - - - ENTHRU (kips-ft) I 

I Blow Count (blawsnt) Teroion (ksi) stroke (ff) I 



ANALYSIS 4 

48" Pile, 1.625-inch Thick 

Delmag D 100-13 Hammer 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor,Harnmeu D100-13,1.625 

GainLoss 1 at Shaft a 

Ultimate End 
Depth Capacity Friction Bearing 
ft kips kips kips 

nd Toe 1.000 I 

Blow 
Count 
b l o w  

Apr 29 2009 
LWEAP(TM) Version 2005 

Cornp. ension 
,@ress Stroke EMHRU 
ksi kips-ft 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor.Hammer D100-13.1.625 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainlLoss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Depth 
fl 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips blowslfl ksi 

ension 
tress 

i i  
Stroke 
ff 

ENTHRU 
kips4 

Total Continuous Driving Time 91 '00 minutes; Total Number of Blows 3472 



California D.O.T. Geotechnical Sewices ' 

Colorado 62-Anchor,Hammer D100-13,1625 GainlLoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 

------- Ult. Cap&ly (kips) 

I Blow C M m n t ( M j  Tension (ksl) 



ANALYSIS 5 

48" Pile, 1.750-inch Thick 

Delmag D 100-13 Hammer 

~n Tee tins Bran oh 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor,Harnrner D100-13,1.750 

Depth 
R 

UNirnate 
Capacity 
kips 

End 
Friction Bearing 
kips kips 

. and Toe 1.000 1 

Blow 
Count 
blowdft 

R Apr 29 2009 
G LWEAPFM) Version 2005 

Cornp. 
Stress 
ksi 

Stroke 
ft 

ENTHRU 
kips-fi 



California D.O.T. Geotechnical S e ~ k e 6  
Colorado B2-Anchor,Hammer D100-13,1.750 

GalnJLoss 1 at Shaft and Toe 1.000 11.000 (Continued) 

Uitimate End Blow Cornp. 
Depth Capacity FAction Bearing Count Stress Stroke ENTHRU 
ft kips kips kips blows/ft ksi R kips-ft 

Total Continuous Driving Time 90.00 minutes; Total Number of Blows 3416 





ANALYSIS 6 

48" Pile, 1,250-inch Thick 

IHC S-400 Hammer 

Foundation Teotina Branch 



California D.O.T. Geotechnical Services 
Colorado 02-Anchor,Harnmer IHC S400.1.250 

Depth 
fl 

GalnlLoss 1 at Shafl and Toe 1.000 1 

Ukimate End Blow 
Capacity Friction Bearing Count 
kips kips kips blowslfl 

Cornp. 
Stress 
ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

Stroke 
R 

ENTHRU 
kips-ft 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor.Hammer IHC S400.1.250 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. ension 
Depth Capacity Friction Bearing Count Stress Stmke f- R 

ENTHRU 
R kips kips kips blows/R ksi kips4 

Total Number of Blows: 1322 
Driving Time (min): 44 33 26 22 18 16 14 13 
@BlowRate(blmin]: 30 40 50 60 70 80 90 101 
Driving Time for continuously running hammer: any wait times not included 



California D.O.T. Geotechnical Services 

Colorado B2-Anchor,Hammer IHC S400.1.250 GainJLoss 1 at Shaft and Toe 1.000 1 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 

I Tension (ksl) I 



ANALYSIS 7 

48" Pile, 1.375-inch Thick 

IHC S-400 Hammer 

>n Teotina Branch 



California D.O.T. Geotechnical Services 
Colorado 82-Anchor,Hammer IHC S400,1.375 

Depth 
fl 

GalnlLoss I at Shafl and Toe 1.000 1 1.000 

Apr 29 2009 
LWEAPITM) Version 2005 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress Stroke ENTHRU 
kips kips kips blowdft ksi kips4 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor,Hammar IHC S400,1.375 I Apr 29 2009 

G LWEAP(TM) Vanion 2005 

GainILoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. ension 
Depth Capacity Friction Bearing Count Stmka ENTHRU 
ft kips kips kips blowslft ksi R kips-ft 

Total Number of Blows: 1294 
Driving Time (mln): 43 32 25 21 10 
@Blow Rate (blrnin): 30 40 50 60 70 80 90 1 
Driving Time for continuously running hammer; any wait times not included 





ANALYSIS 8 

48" Pile, 1.500-inch Thick 

IHC S-400 Hammer 

I 

I 



California D.O.T. Geotechnical Sewices 
Colorado 02-Anchor,Hammer IHC 5400.1.500 

Depth 
fl 

GainRoss 1 at Shaft a 

Ultimate End 
Capacity Friction Bearing 
kips . kips kips 

nd Toe 1.000 1 

Blow 
Count 
blowdft 

Cornp. 
Stress 
ksi . 

h Apr 29 2009 
G LWEAP[TM) Version 2005 

ension 
Stroke 
fl 

ENTHRU 
kips-fl 



Caliomia D.O.T. Geotechnical Services 
Colorado B2-Anchor,Hammar IHC S400,1.500 

Apr 29 2009 
GHLWEAP(TM) Version 2005 

GatnILoss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. ension 
Depth Capacity Fdctlon Bearing Count Stress Stroke ENTHRU 
fl kips kips kips blowslfl ksi Wps-fl 

Total Number of Blows: 1282 
Driving Time (min): 42 32 25 21 18 18 
@Blow Rate (blmin): 30 40 50 60 70 80 
Driving Time for continuously running hammer; any wait times not included 



California D.O.T. Geotechnical Services 

Colorado 62-Anchor.Hammer IHC 5400.1.500 Gain/Loss 1 at Shaft and Toe 1.000 I 1.000 

Apr 29 2009 

GRLWEAP(TM) Version 2005 

I -- - - - - - Ult. Capadty (kips) ------- Camp. Stre6s (ksi) - - - - - - - ENTHRU (kips-ft) I 

I Blow a u n t  (blowslft) Strolce (fl) I 



ANALYSIS 9 

48" Pile, 1,625-inch Thick 

IHC S-400 Hammer 1 



Califomla D.O.T. Geotechnical Sewices 
Colorado 02-Anchor,Hammer IHC S400,1.625 

Depth 
fl 

Ultimate 
Capacity 
kips 

GainlLoss 1 at Shafl a, 

End 
Friction Bearing 
kips kips 

Comp. 
Stress 
ksi 

Apr 29 2009 
Version 2005 

Stroke 
fi 

ENTHRU 
kips-fl 



California D.O.T. Geotechnical Services 
Colorado B2-Anchor,Harnmer IHC S400,1.625 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainiLoss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress 
kips kips kips biows/ft ksi 

Total Number of Blows: 1277 
Driving Time (min): 42 31 25 21 10 
@BlowRate(blmin): 30 40 50 60 
Driving Time for continuously running hammer; any wait times not included 

ENTHRU 
kips-ft 





ANALYSIS 10 

48" Pile, 1.750-inch Thick 

IHC S-400 Hammer 



California D.O.T. Geotechnlcal Services 
Colorado B2-Anchor,Hammer IHC S400,1.750 

Depth 
R 

GainILoss 1 at Shaft and Toe 1.000 1 1 ,000 

Ultimate End' Blow Cornp. 
Capacity Friction Bearing Count Stress 
kips kips kips blows/R ksi 

h Apr 29 2009 
G LW EAP(TM) Version 2005 

ension 
Stroke ENTHRU 
R kips-R 



California D.O.T. Geotechnical Services 
Colorado 62-Anchor,Hammer IHC S400,1.750 

Apr 29 2009 
LWEAP(TM) Version 2005 

GainlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Depth 
R 

Umrnate End Blow Comp. 
Capacity Friction Bearing Count Stress tress Stroke ENTHRU 
kips kips kips blows/ft ksi kips-ft 

Total Number of Blows: 1272 
Driving Time (min): 42 31 25 21 18 15 14 12 
@Blow Rate (blmin): 30 40 50 60 70 60 90 10 
Driving Time for continuously running hammer: any wait times not included 





ANALYSIS 11 

48" Pile, 1,250-inch Thick 

Menck MHU SOOT Hammer 

Foundation Testing Branch 



California D.O.T. Geotechnical Se~lces  
Colorado BZ-Anchor,Hammer MHU 500T,1.250 

Depth 
fl 

Ultimate 
Capacity 
kips 

GaInlLoss 1 at Shaft and Toe 1.000 1 1.000 

End Blow Comp. 
Friction Bearing Count Stress 
kips kips blowsMt ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

Stroke 
ft 

ENTHRU 
kips-fl 



California D.O.T. Gaotechnical Services 
Colorado B2-Anchor,Hammer MHU 5OOT,1.250 
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GainRoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Depth 
R 

Ultimate End Blow Comp. 
Capacity Friction Bearing Count Stress Stroke ENTHRU 
kips kips kips blowsift ksi R klps-R 

Total Number of Blows: 927 
Driving Time (min): 30 23 18 15 13 11 10 9 
@BiowRate(b/mln): 30 40 50 60 70 80 90 I( 
Driving Time for continuously nrnning hammar; any wait times not included 
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GaInlLoss 1 at Shaft and Toe 1.000 1 1.000 

Ultimate End Blow Comp. 
Depth Capacity Friction Bearing Count Stress Stroke ENTHRU 
R kips kips kips blows/fl ksi kips4 
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G LWEAP(Tl.4) Version 2005 

GalnlLoss 1 at Shaft and Toe 1.000 1 1.000 (Continued) 

Depth 
R 

Ultimate End Blow Comp. ension 
Capacity Friction Bearing Count S s  
kips kips kips blowslff ksi SI 

Total Number of Biows: 927 
Driving Time (min): 30 23 18 15 13 11 

Driving Time for continuously ~ n n i n g  hammer; any wail times not included 
@BiowRate(blrnin): 30 40 50 60 70 60 90 

Stroke 
R 

ENTHRU 
kips-ft 



California D.O.T. Geotechnical Services Apr 29 2009 

Colorado 62-Anchor,Harnrner MHU 500T.1.375 GainILoss I at Shaft and Toe 1.000 / 1.000 GRLWEAP(TM) Version 2005 

I 
I ----+-- Ult CapadtV (kips) ------- Comp. Stress (ksi) - - - - - - EMHRU (kip&) I 
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Depth 
fl 

2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 
82.0 
84.0 
86.0 
88.0 
90.0 

Uitlmate 
Capacity 
kips 

5.4 
11.8 
19.0 
27.2 
36.3 
46.3 
57.2 
69.1 
81.9 
95.6 
110.2 
125.7 
142.2 
159.6 
300.3 
336.3 
373.8 
412.9 
453.6 
685.2 
738.7 
794.6 
852.9 
913.7 
582.2 
612.6 
644.0 
796.4 
839.7 
884.1 
929.6 
976.4 
1024.3 
1073.4 
1046.9 
1082.6 
1118.7 
1155.2 
1192.1 
1229.5 
1267.3 
1305.5 
1708.5 
1795.2 
1609.6 

GainlLoss 

Friction 
kips 

0.5 
1.8 
4.1 
7.4 
11.5 
16.6 
22.5 
29.5 
37.3 
46.0 
55.7 
66.3 
77.8 
90.2 
107.3 
129.4 
153.2 
178.5 
205.5 
238.3 
277.8 
319.7 
364.0 
410.8 
447.5 
473.0 
499.4 
541.5 
564.7 
629.1 
674.7 
721.4 
769.3 
618.4 
860.7 
895.7 
931 .O 
966.8 
1003.1 
1039.7 
1076.8 
11 14.3 
1198.5 
1285.2 
1354.6 

i 1 at Shafl and Toe 1.000 / 1.000 

End Blow Comp. 
Bearing Count Stress 
kips blowslfl ksi 

-'ension 
Stress 
I,si 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-23.077 
-22.372 
-21.118 
-20.346 
-19.056 
-1 1.531 
-10.373 
-9.214 
-8.685 
-8.629 
-19.770 
-19.005 
-18.590 
-13.785 
-13.211 
-12.647 
-12.052 
-1 1.380 
-10.734 
-9.982 
-1 1.886 
-1 1.432 
-10.986 
-10.451 
-9.933 
-9.332 
-8.729 
-8.168 
-4.667 
-4.096 
-5.618 

Stmke 
fl 

8.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
8.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 
6.15 

ENTHRU 
kips-fl 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

378.8 
378.8 
378.8 
378.8 
378.8 
379.0 
379.0 
379.0 
379.0 
379.1 
378.9 
378.9 
379.0 
379.0 
379.1 
379.1 
379.1 
379.1 
379.1 
379.0 
379.0 
378.9 
378.9 
378.8 
378.7 
378.6 
378.5 
378.3 
378.0 
377.8 
377.7 
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Gainlloss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Camp. ension 
Depth Capacity Friction Bearing Count tress 
fl kips kips kips biowslfl ksi 

Total Number of Blows: 926 
.Driving Time (min): 30 23 18 15 13 11 

Driving Time for continuously running hammec any wait times not included 
lo :o/ :.o @Blow Rate (blmin): 30 40 50 60 70 80 90 

Stroke 
fl 

ENTHRU 
kips-fl 
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Depth 
R 

GainLoss 1 at Shafl a1 

Ultimate End 
Capacity Friction Bearing 
kips kips kips 

id Toe 1.000 1 

Blow 
Count 
blowslfl 

Comp. 
Stress 
ksi 

Apr 29 2009 
LWEAP(TM) Version 2005 

tress Stroke EMHRU 
kips-ft 
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GaInLoss 1 at Shafl and Toe 1.000 1 1.000 (Continued) 

Ultimate End Blow Comp. ension 
Depth Capacity Frid~on Bearing Count Stress Stroke ENTHRU 
fl kips kips kips blowslit ksi kips-. 

Total Number of Blows: 923 
Driving Time (min): 30 23 18 15 13 11 10 9 
@BlowRate(blmin): 30 40 50 60 70 80 90 1( 
Driving Time for continuously ~ n n i n g  hammer; any wait times not included 
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48" Pile, 1.750-inch Thick 

Menck MHU 500T Hammei 
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Depth 
R 

GainlLoss 1 at ShaR and Toe 1.000 / 

Ultimate End Blow 
Capacity FAction Beanng Count 
kips kips kips blows/R 

Comp. 
Stress 
ksi 

Stroke 
R 

G, 

ENTHRU 
kips-R 

Apr 29 2009 
ILWEAP(TM) Version 2005 
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GainlLoss 1 at ShaR and Toe 1 .a00 1 1.000 (Continued) I 
Ultimate End Blow Comp. 

Depth Capacity Frtction Bearing Count Stress Stroke ENTHRU 
fl kips kips kips blowslR ksi R kips-ft 

Total Number of Blows: 917 
Driving Time (min): 30 22 18 15 13 11 10 9 
@BlowRate(blrnin): 30 40 50 60 70 80 90 101 
Driving Time for continuously ~ n n i n g  hammer; any wait times not included 
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I ------- - - - - - - - - - - - - - - EWMRU (kips-ft) I 

I Blow Count (blows/ft) Tension (ksi) Stroke (ft) I 



Shte of California Business, Transportation and Housing Agency 

M e m o r a n d u m  Flex your power! 

Be energy e-rirsrl 

TO: MR. DAVID SOON 
Senior Bridge Engineer 
Office of Bridge Design-North 
Bridge Design Branch 7 
Structure Design 

bate: June 22,2009 

File: 08-SBd-62-PM 142.3 
08 378701 
Colorado River Bridge 
(Replace) 
Bridge No- 54- 1272 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design - South 2 

Subject: Revised Foundation Report 

This Revised Foundation Rqort is to supersede the previous Foundation Report prepared by 
our office dated May 7,2009. 

As requested on August 22, 2006 the Office of Geotechnical Design - South 2 (OGDS2) 
prepared this Foundation Report for the proposed bridge replacement of the existing 10-span 
Colorado River Bridge (Bridge No. 54-1 000). 

The following references were used in evaluating the site conditions: 

General Plan No.1, prepared by Structures Design, Design Branch 7, dated September 
30,2008 
Field investigation results of eight exploratory test borings (April 2007 and January 
2008). 
Preliminary Foundation Report prepared by Geotechnical Design- South 2, dated March 
17,2006 
Seismic Design Recommendations, prepared by Office of Geotechnical Design- South 2, 
dated June 25,2008. 
Colorado River Bridge (Repair) Log-of-Test-Boring's prepared by Structure Design, 
dated April 13, 1990 
Revised Preliminary Foundation Report prepared by the Office of Geotechnical Design- 
South 2, dated February 2 1,2003 
Preliminary Geologic Recommendations and Resource Estimate for Advanced Planni~lg 
Studies prepared by Structures prepared by the Office of Structure Foundations, dated 
January 24,2000 
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C'olorado River Bridge (Replace) 
08-378701 

Project Description 

The proposed bridge site is located in the eastern most part of San Bemardino County on State 
Highway 62 at the Colorado River whichis also the border between the states of California and 
Arizona. At the bridge site, the project proposes to construct a new bridge to replace the 
existing Colorado River Bridge (Bridge No. 54-1000). The new bridge is proposed to 
accommodate 4-lanes of traffic whereas the existing bridge presently accommodates 2-lanes of 
traffic. The new Colorado River Bridge (Bridge No. 54-1 272) is proposed to be a LCspan, cast- 
in-place, prestressed, concrete box-girder structure with seat abutments and two-column bents. 

GeologylGeotechnfcal Information 

The foundation investigations performed in April 2007 and January 2008 consisted of 
advancing nine 3.75 inch mud rotary borings throughout the site location. This investigation at 
the bridge site generally revealed alluvial material overlying a formational 
conglomeratelsandstone bedrock. The recent river deposited alluvial material is composed of 
loose to dense, medium to coarse-grained SAND with scattered fine to coarse GRAVEL and 
occasional lenses of fine sand, silty and clayey type of soils. Scattered cobbles were aIso noted 
within this alluvial material. Underlying the alIuvium is a conglomerate formational bedrock. 
This formational material is a weakly cemented and decomposed bedrock containing medium to 
coarse grained sand and gavels. Cobbles and boulders (-1 4 inch diameter) were encountered 
within this conglomerate. The depth of the formational bedrock ranges in elevations from 
approximately 212.0 feet at boring B-2 to 345.0 feet at boring WB-3. This formational material 
slopes downward toward the west. For more specific bedrock descriptions, refer to the LOTB 
sheets. The deepest boring during the foundation investigation was advanced to the approximate 
elevation of 143.0 feet. 

Environmental Considerations 

During the field investigations (April 2007 and January 2008), possible hydrocarbon 
contaminated soils were encountered in borings B-5, B-SB, and WB-3. As indicated on the 
respective boring logs (LOTB) these soils were encountered at the approximate elevations of 
355.0 feet to 350.0 feet and were between 5 feet and 8 feet in thickness. It was noted in the 
field at the respective time of the subsurface investigations that these soils contained a strong 
petroleum odor. Those suspected materiaIs excavated by the drilling program were drummed 
and left on a local site for testing to characterize the possible contamination and proper disposal. 
The laboratory results showed that the drill cuttings and fluids were non-detect for any 
hazardous substance. 
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Groundwater 

Groundwater elevation at the site generally corresponds to the water level in the Colorado 
River. Water level variations in the river may vary due to agricultural demands, discharges for 
up-river dams, and seasonal fluctuations. During the recent foundation investigations, the river 
surface elevation was at the approximate elevation of 343.0 feet. This is also the assumed 
groundwater elevation. Groundwater surface elevations are subject to seasonal fluctuations and 
will be encountered at higher or lower elevations depending on seasonal conditions at time of 
construct ion. 

Scour Potential 

After the previous and recent subsurface investigations, hydraulic information provided by 
Hydraulics Branch, and fomarded by Structure Design, states that at bents 2, 3, and 4, the total 
potential scour is 37.8 feet. Structure Hydraulics states that they have no concerns with the 
abutment locations. 

Corrosion 

Corrosion test results for soil samples collected fiom borings B-1, B-SB, WB-3, are shown 
below in Table 1. The soil samples tested from borings'B-1 and B-5B are considered non- 
corrosive. The soil samples tested from boring WB-3 is considered corrosive by current 
Caltrans standards. 

sulfate concentration of 2000 ppm or greater, Or has a pH of 5.5 or less. With the exception of MSE walls, soil and water are nor ksted for 
chlorides and sulfates if the minimum resistivity i s  greater than 1,000 ohm-cm. 
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Seismic Data and Liquefaction Potential 

The Office of Geotechnical Design, South 2, has provided Seismic Design Recommendations in 
a memorandum dated June 25,  2008. The site is located about 24 miles south of the 
Chernehuevi Graben Fault (CGR, Mw=6, normal fault) and 33 miles north of the Blythe Graben 
Fault (BGN, Mw=6, normal fault). From the 1996 Caltsans California Seismic Hazard Map, the 
bridge is within peak horizontal bedrock acceleration (PBA) zone of O.lg. However, PBA = 
0.2g, which is the minimum consideration for design, is recommended. The report also 
concludes that the potential for soil liquefaction is low. 

Foundation Recommendations 

The following recommendations are for the proposed Colorado River Bridge replacement 
(Bridge No. 54-12721, as shown on the General Plan dated September 30, 2008, load and 
foundation design information provided by Mr. David Soon from the Office of Structure 
Design, and the subsurface investigations conducted at this site. 

The new bridge will be supported on Cast-In-Drilled-Hole (CIDH) piles at the abutment support 
locations I and 5. At bent locations 2 , 3  and 4, ClDW piles with driven steel shells may be used 
for support of the proposed structure. 

Abutment Locations 

At Abutment ,1 and 5 support Iocations, CIDH pile will be used for supports. Tables 2 and 3 
below, presents the abutment design information provided by Shueture Design. Below, Table 4 
presents abutment foundations CIDH piIe data. 

Note; I) Based on CALTRANS' current practice. the total tsermissible settlement is me inch for structures with continuous snans 
01- multi-column bents, and two inches for single'span structures with seat ahuimcnts.. 
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Service 1 Limit State (WSD) Strength Limit State 

. --- 

Abut I 6,181 I77 5.714 NJA N/A N/A NIA NIA NIA N/A N/A 
(Stage 2) 

Abut 1 (1) 182 ( 1 )  N/A NIA NIA NIA N/A .NIA NIA N/ A 
(Stage 3) - 

Abut 5 
(Stage 2) 3,996 220 3,555 A N/A NIA N I A  NIA NI A N/ A N/ A 

Abut 5 
(stage3) (1) ,231 (1) NIA N/A NIA NIA NIA NIA NIA N/ A 

Note: 1) Service? Limit Spte Load Per Support are combined (abutment Stage 2 + Stage 3) at each abutment lucatim 

Table 4: Abutment - CIDH Pile h t a  

Note: 1) Design tip elevation i s  controlled by: (a)  Compression 
2) Service-I Limit State Load Per Suppon are comhined (abutment a+b) at each abutment location. 

Nominal 
Driving 

Resistance 
Required 
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Bent Locations 

At aII bent locations, 8 foot diameter CiDH pijes with 9 foot diameter driven steel shells may be 
used for supports. Tables 5 and 6 below, presents the bent design information provided by 
Structure Design. 

Table 6: Bent Foundation Design LoadsProvided by Structure Design 
- =  - 

Service 1 Limit State Strength Limit State (Controlling 

Bent 3 

Bent 4 

.. . 

4,050 9,2 5 0 Bent 2 4,800 4,800 6,450 0 0 4,850 4,850 0 0 

Bent3 4,600 4,600 3,900 8'900 6,200 0 0 4,650 4,650 0 0 
. --.d 

, 
Bent 4 4,600 4,600 3,900 8'900 6.200 0 0 4,650 0 0 4,650 - 

Note: 1) Scour Elevation= 'Ihalweg Elevation - [(Degradation Scour (22.5') + 'X h a 1  Scour (7.6')] 

Driven 
Steel Shell 
96" CIDH 

. w/ 
108~1.375" 

Driven 
Steel Shell 
96" CIDH 

wl 
108x1 -375" 

Driven 
. Steel Shell , 

327.8 

327.8 

341.0 

343.0 

297.7 

297.7 

1 

1 

2 

I 

2 

d 
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The specified pile tip elevation for the Bents 2 through 4 CIDH piles with driven steel shells are 
shown below in Table 7. 

Note: Design tip elevations are c o n m l l d  by (a-1 ) Compression (Strength Limit), (a-[I) compression (Exlrerne Event), (111) Lateral 
1 )  Spccilied Tip Elevation for Pile Load Test Only 
2) Nominal driving Resistance values are basedon the Estimated Maximum Driving Resistance values stated in the Revised Driveability Study 

from the Foundation Testing Branch, dated April 30,2009. 
3) Nominal driving Resistance values for the anchor piles are based on the Estimated Maximum Driving Resistance values stated in the 

Driveability Study - Anchor Piles memorandum from the Foundation Testing Branch, daied April 30,2009 
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Note: Des, 
1 )  
2 )  
3) 

The Pile Data Table for Bents 2 through 4 is presented in Table 8, below. 
The ultimate geotechnical pile capacity for the CIDH piles with driven shells will meet or 
exceed the required nominal resistance in compression. 

Table 8: Pile Data Table Bent 2 through 4 
L 

1 -  - 
Total Nominal Driven 

Resistance of C]DH w/ Resistance Shell Steel Shell 
(Driven Steei Shell) specified CIDH Design Specified Nominal Driven Steel Shell 

Pile Type (kips) (kips) Tip Tip Tip 
Elevations Elevation Driving 

Elevation 
(fi) 

Resistance 
for 

Compression Tension Compression Tension (n) 
'IDH 

Required 
(fi) (kips) ---- - L P  

96" CIDH 
wl 

108x1 375" 9,220 0 7,130 0 205.5 186.5 (a) 186.5 8,492 (3) 
Driven 

Steel Shell 

n tip elevations are controlled by (a) Compression (Strength Limit), @)Tension. (c) Settlement, (d) Lateral Load 
Sficified Tip Elevation for Pile Load Test Only. 
The CIDH specified Jipelwation shall not be raised. 
Nominal driving Resistance values are based on the btimted Maximum Driving Resistance values stated in the Revised Driveability Study 
fmrn the Foundation Testing Branch. dated April 30,2009. 
Nominal driving Resistance values for the anchor piles are based,on the BtimaW Maximum Ilriving Resistance values stated in the 
Driveability Study - Anchor Piles memorandum from the Foundation Testing Branch, dated April 30.2009. 

Pile Load Test 

We recommend a pile Ioad test for compression to be performed at the south pile of Bent 2 
location. The pile load test will be used to test the external skin friction of the driven shell only 
and will also control Bent location 3. The Ioad test the nominal Ioad of 5,500 kips at Bent 2. 
The 9 foot diameter driven steel shell has a designed and specified tip at eIevation 205.5. 
However, we recommend the shell of the test pile be initially driven to elevation 219.0 and 
tested at that elevation. After the pile load test is complete, the shell should be driven to the 
specified tip elevation. However, an extra 18 feet leng~h of stick up, to the approximate 
elevation of 358.0, must be provided to permit pile dynamic analysis. The excess length may 
then be cut to trim the pile to the elevation needed for the pile load test. 
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Colorado River Bridge (Replace) 
08-378701 

In addition to the extra 18 feet referred to the above for the pile load test, it i s  advisable to 
provide another separate 18 feet of shell which may be utilized in case it became necessary to 
dynamically monitor piles in other locations. 

The anchor piles shall be 4.0 feet x 1.5 inch thick steel pipes and shall be driven to elevation 
208.5. 

The load testing for the driven shell shall be performed after the interior clean out to elevation 
228.0 to ensure that only the external skin friction is being tested. A positive water pressure 
head must be maintained within the driven shell while testing to avoid any quick conditions 
which may disrupt the skin friction of the production pile. A minimum of 14 days is required 
for set-up after driving both the driven shell of .the test pile and the anchor piles before the load 
testing is performed. A re-tap should be performed 7 days after the initial installation of the 
driven shell of the test pile. 

After the load testing is complete and the driven shell has been accepted, the shell may be 
incorporated into the new bridge foundation system, and. the anchor piles will be abandoned in 
accordance with the Special Provisions. The design and specifications of the pile load testing to 
be included with the contract plans will be developed by the Foundation Testing Branch of the 
Office of Geotechnical Support. Please contact Brian Liebech for further information on this 
subject. 

Pile acceptance criteria will be developed using the wave equation analysis after the completion 
of the load testing and dynamic monitoring. - 

Genera1 Notes 

1) All support locations are to be plotted in plan view on the Log of Test Borings as stated in 
"Memo to Designers" 4-2. The plotting of support locations should be made prior to 
requesting a final foundation review. 

2) When applicable, the structure engineer shall show on the plans, in the pile data table, the 
design pile tip elevation required to meet the lateral load demands. If the design pile tip 
elevation required to meet the lateral load demands exceeds the specified pile tip elevations 
given within this report, the Office of Geotechnical Design-South 11, Branch B shall be 
contacted for further recommendations. 

3) A drivability study will be performed by the Foundation Testing Branch to determine the 
drivability and thickness of the permanent steel shells at the bent locations. This 
information will be forwarded to Structures Design when completed. 
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Construction Considerations 

Abutment Locations (CIDH Piles): 

1) Since the groundwater is anticipated to be that of the river water elevation, the contractor 
may encounter groundwater during CIDH pile construction. Groundwater levels indicared 
on the LOTB sheets reflect the measured groundwater levels at the time of  the Caltrans 
investigation. At the time of construction, the groundwater surface elevations may be 
significantly higher or lower than those shown on the LOTB due to seasonal fluctuations. 

2) Caving conditions may be anticipated in the alluvium material at the Abutment locations. 
To mitigate the caving conditions within the alluvium, temporary casings may be used 
during the construction of the CIDH piles. If temporary casings are used, all casings shall 
be removed during the concrete placement. 

3) Simple de-watering of the drilled shaft excavations by pumping methods may not be 
feasible at the abutment locations when groundwater is encountered. The contractor should 
anticipate wet conditions when constructing the CIDH shafts and place concrete using a 
slurry displacement method. 

4) At Abutment 5 locations, the contractor should be aware that difficult drilling may be 
anticipated due to the presents of cobbles that were encountered during the field exploration. 

5) The calculated geotechnical capacity of the CIDH piles is base on skin friction. The 
calculated geotechnical capacity of all CmH piles was determined by ignoring one pile 

_ diameter at the bottom of the pile. 

6)  The slurry to be used for placing concrete, using slurry displacement method, shall be 
mineral or synthetic slurry on1 y. Use of water shall not be allowed as slurry. 

7) The contractor will need to use care while drilling the shafls for the CDH piles using 
slurry. Due to the decomposed nature of the formational bedrock encountered at the 
Abutment 5 location, rapid insertion and removal of the drilling tools during the drilIing 
process can cause excessive scouring and caving of the walls of the drilled shaft. 

Beat Locations (CTDH Piles with Driven SteeI Shells): 

Driven Steel Shells: 

1) The calculated geotechnical capacity of the piles at the bent locations 2 and 3 is based on 
skin friction from the driven steel shells. Therefore, vibratory hammers,, oscillatory or 
rotary methods of the steel shell installation shall not be allowed. All shells must be driven 
to the specified casing tip elevations. The specified casing tip elevations are based on the 
estimated lowest top-of-rock elevations at the pile locations. Therefore, portions of the 
permanent steel sheIls may extend greater than I0 feet into the bedrock- PDA monitoring 

"Cir l r rc~~~s inlprovcs mobility ncross Cblifornitr " 
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for shell integrity may be performed. Please contact Foundation Testing Branch for FDA 
monitoring prior to shell driving. 

2) The recommended driven steel shells, at the bent locations, are intended to minimize 
construction dificulties due to caving of the loose alluvial material overlying the weathered 
bedrock. The driven steel shells will not eliminate the potential for caving within the 
formational bedrock. 

3) Internal driving shoes will be necessary to achieve SPTE for the shells in the dense 
formational material. 

4) Hard driving of the anchor piles shall be anticipated to achieve SPTE. A driving shoe is 
recommended for the installation of the anchor piles at bent location 2. The outer diameter 
of the selected driving shoes shall be identical to that of the pile shell. 

CIDN Piles: 

5) Due to the chaotic nature of the bedrock, the contractor should take necessary precautions, 
when drilling in the bedrock, to prevent the possibility of cobble and boulder sized material 
caving 'into or causing the CIDH pile excavation to deflect from vertical 'during 
construction. 

6) If the contractor decides to utilize a simple auger method to drill the CIDH piles at the Bent 
2, 3 and 4 locations, the contractor should be aware that the rotating action of the auger 
within the fractured rock matrix, wiIl produce material being removed fi-om the excavation 
that wil! appear to be cobbles and boulders. 

7) The contractor will need to use care while drilling the shafts for the CDH piles using slurry. 
Due to the decomposed nature of the formational bedrock, rapid insertion and removal of 
the drilling tools dwing the drilling process can cause excessive scouring and caving of the 
walls of the drilled shaft- 

8) The calculated geotechnical capacity of the CDH piles is based upon skin friction and relies 
upon a concrete bond to the rock walls of the drilled shaft. It is imperative that the borehole 
walls are not contaminated with drill cuttings or loose materials. The use of rotator or 
oscillator methods for drilling of CIDH piles shall not be allowed. The alluvium or rock 
cuttings trapped between the borehoIe walls and rotator or oscillator drill rod will result in a 
capacity reduction of the CIDH piles. 

9) It is recommend that the CIDH portion of the bent pile be tested with sonic calipers to test 
for any voids in the formational bedrock before the placement of the structural cage and 
concrete is placed. Please contact Foundation Testing Branch for more information. 

10)The slurry to be used for placing concrete, using slurry displacement method, shall be 
mineral or synthetic slurry only. Use of water shall not be allowed as slurry. 
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The recommendations contained in this report are based on specific project information 
regarding structure type, location, and design loads that have been provided by the Office of 
Bridge Design-North, Design Branch 7. If my conceptual changes are made during final project 
design, the Office of Geotechnical Design-South 2 should review those changes to determine if 
these foundation recommendations are still applicable. Any questions regarding the above 
recommendations should be directed to the attention of Mark Wilson, (916) 227-1257, or 
Shawn Wei, (916) 227-5252, at the Ofice of Geotechnical Design-South 2, Branch C. 

Prepared by: Date: & - Z Z 0 7 Supervised by: a t :  6-22 - r 7 

MARK WLSON SHAWN WEI, P.E., Chief 
Engineering Geologst Branch C 
Branch C Office of Geotechnical Design- South 2 
Office of Geotechnical Design- South 2 

cc: Abbas Abghari - OGDS-2 
S. Wei 
R.E. Pending File 
John Stayton - Specs & Estimates 
Project File 
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This report supersedes all previous reports. To avoid confusion previous reports shoutd not 
be used far comparison. 

It is proposed to construct a new four lane wide bridge to replace the existing scour critical 
bridge. The scope af the proposed work will be to reduce future traffic delays, relieve 
congestion and improve safety between California and Arizona. Environmental concerns and 
Right-of-way Acquisitions limited the horizontal alignment options and played a critical role in 
choosing the alignmant. Two alternatives, alt. 3A and alt. 313, are being considered to replace 
the existing ten span 658.5 fee? long bridge 

Alternative 3A proposes a new bridge length of 71 5.0 feet !to span the Colorado River. Structure 
depth for the new six span precast, prestressed Bulb Tee girder bridge will be 7.0 feet. The new 
bridge will be supported on 5 bents, Each bent will consist of two 8.9 feet diameter cast-in- 
drilled-hale coiurnns with permanent steal shells 

Alternative 38 proposes a new bridge length of 720.0 feet to span the Colorado River. Structure 
depth for the new four span cast-in-place prestressed box girder bridge will be apprdximately 
8.0 feet. The new bridge will be supported on three bents. Each bent will be comprised of two 
8 feet diameter cast-in-drillad-hole columns with permanent steel shells. 

The proposed structures for Alternatives 3A and 38 should not materially affect the existing ' , 

waterway conveyance. 

This report makes reference to and uses information from the August 1990, Colorado River 
Floodway Maps Public Law 99-450, between river miles 169 through' 182. United States 
Department of the Interior - Geolog~cal survey for the Colorado Rivw below Parker Oam for 
dates between 1934 and 1989 and chapter 1 of the Biological Assessment, 

All calculated elsvatiqns are baaed on NGVD 1929. 

Basin: 

In the United States, the Colorado River drains about 250,000 square miles from portions of 
seven States -Wyoming, Colorado. Utah. New Mex~co, Nevada, Arizona, and California. Over 
170,000 square miles of the watershed are above Hoover Dam. The headwaters of the 
Colorado River are located in central Colorado, about 1,440 river-mites upstream from its mduth 
and 1,080 river-miles upstream from Hoover Dam. The bridge site is approximately 17 miles 
downstearn of Parker Dam. The drainage area contributing to the flows at the bridge site are 
near 180,000 square miles 

The Colorado River basin ranges from 14,000 feet  to approximately 30 feet in elevation. Most 
water discharge occurs during the months of April through July when the winter snow pack 
melts. Lee Ferry, 15.5 miles downstream b Glen Canyon Dam is the boundary between the 
upper basin and the lower basin of the Colorado River. The area of the lower Colorado River 
basin is generally arid, with very Vile tributary runoff reaching the mainstream of the Colorado 
River, except during occasional storms. The bridge site elevation is near 375 feet, Precipitation 
rates near the bridge site are near 6 inches per year. 



The Calorado River system water is highly regulated with more than 20 dams. Since there is so 
much regulation over these flows by various structures and agencies, Strudure Hydraulics will 
use the discharges provided by the Bureau of Reclamation - Parker Dam facility. This facility is 
locat~d approximatety 17 miles upstream orf the existing bridge site. Flows cmtrolted through 
)his facility determine the flow at the bridge site. There are no significant discharge changes 
along this 17 mjle reach. The following flow capacities from the dam facility are regulated by 
Bureau of Redarnation policy. The 100-year Q is approximately 40,000 eubic feet per second. 
Typical maximum daily releases from the dam site are approximately 19,000 cubic feet per 
second {pawer house capacity) during high ekctrical power demands. Typical water surface 
elevations for the maximum daily releases are 346.9 feet. The Ordinary High Water shall be 

' 
taken as 12 A in depth in the deepest part of the river, yields approximately 11,020 cubic feet 
par second. Since the flaw rates are set by pdicy, end the ELM policy did not specify a 50- year 
Q, none will be provided Tor this report. 

Typi~ally FHR reports for structures located within the state of California address the l00-year 
Q for design purposes. However this bridge replacement project is jointly funded by the state$ of 
California and Arizona. The Arizona Department of Transpartation (ADOT) is requiring the 
Check Fload for Bridge Scour be included in the Extreme Event It Limit (500-year Q). 

Located near the Parker Darn Facility is USGS Gage 09427529. Using the information from the 
' 

- gage and inputting the data into the WATSTORE program, the 500-year discharge value is 
extrapolated to approximately 74,000 cubic feet per second. 

The Prdbsble Maximum Fload (PMF) for Parker Dam is nearly 400,000 cubic feet per second. 
This is the maximum flow that the darn can handle without failure. A discharge of this size ' 
would inundate large portions af tho basin downstream and is beyond the scope of this study. 

-~urfaee~levations: 

. The water surface elevations are calculated usjn9'a Consultant Survey, verified by Caltrans 
Preliminary Investigations North section. The information from the surveys were input into the 
software programs CAiCE, WMS and Bresse to calculate the channel cross sections and flow 
parameters 

The large channel cross section is on a relatively straight reach far over 3000 feet. This reach 
adequately conveys the 1000 and 500-year discharges. Contraction sc~ur  br channel capacity 
will not be a l~rniting condition for the indicated recurrence interval. . 

Exlstincl Conditiong 
The river at this bridge is mandated by the United States Coast Guard to have navigational 
clearance of 27 feet above ordinary Hgh-water elevation. , 

According to Public Notice 11-7 & in a November 8, 1990, memo from the United States Coast 
Guard the ordinary high-water deviation is 12 feet maximum depth far h main navigationel 
channel between existing Piers 3 and 6. The average existing channel bottom elevation (in ihe 
navigational waterway area in 1990) is 331.3 Feet. Typical water surface elevation for the 
ordinary high water is 344.0 feet. Therefore, the ordinary high-water elevation is near 344 feet. 
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Atternatives 3A and 38 are based on approximate genera! plan models and are subjerrl to minor 
revisions. 

For both Attemative 3A and 38, the 100-year evsnt flood elevations are approximately 352.4 
feet. The minimal soffit elevation to pass the 100-year event is 353.2 feet. The minimal sofit 
devalion ta pass the 500-year event is 359.9 feet. These minimal soffit elevations include 1 
foot af freeboard. The Maximum Daily Flaw stage elevation is approximate& 340.9 fee?. The 
Ordinary High Water stage elevation is approximately 344.0 feet. 

To meet the Coast Guard's navigational requirement, the Ordinary High Water elevation plus 
the additional 27 fool clearance: yields a safit elevation of 371 feet over the navigational portion 
d the waterway. 

For recreational use of the river some sysiem of identification may be needed ta indicate the 
navigational portion af the channel. 

The flow parameters used for these Alternatives on this relatively straight: reach of channel are a 
roughness coefficient of 0.035, and giadient of 0.0004. 

Alternative 38 
The estimated average channel velocity far the 100-year discharge in the entire channel is 4.9 
feet per second. The estimated navigational area channel velocity for the 10Q-year discharge is 
approximately 8.4 feet per  second. The estimated averag@ channel velocity for the 500-year 
discharge over the entire channel width is 8.1 feet per second 

Alternative 38 
The estimated average channel vetocity for the 1QO-year discharge inthe entire channel is 4.9 
feet per second. The estimated navigational area channel velacity for the '100-year discharge is 
approx~mately 6.4 feet per second. The estimated average channel velocity far the 500-year 
discharge aver the eptire channel width is 8.0 feet per second 

At the bridge site the streambed s composed of sand, gravsl-and boulders overlying baarorX 
approximately 60 feet below. The bridge site is 17 miles downstream of the Parker Dam and 
1.5 miles downstream of the Headgate Ruck Diversion Dam. f he Bridge site lies in the Parker 
Valley with the Whipple Mountains on the west side of the valley (California side) and the 
Suckskin mountains on the east side of t b  valley (Arizona side), Away from the brrdge site, in 
the mountain area, the sails are generafly gravelly loam and broken sandy soils. The river flows 
through a'nsrrow canyon and ends at the Pacific bean.  At the bridge site, the slope is fairly 
Rat to mild with a gradient of 0.0004. The channel overbanks has light to moderate vegiefation. 
The potential for channel migration and degradation are considered in the recomman&tions 
made in thie report. 
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Generafly over 70 years this channel has k e n  to degraded slowly. In the early 1970's there 
was a point d rapid aggregation, but since then the channel has returned to its slow rate of 
degradation. The total potential scour is calculated in accordance with the Federal Highway 
Administration (FHWA) Hydraulic Engineering Circular Number 18. The estimated total channel 
degradation is approximately 23 feet for an assumed bridge life span of 75 years (0.30 foot per 
year). Contraction and abutment scour are negligible due to the bridge length and cross section 
configuration. Log of Test Boringr fram the 29911 rehabilitation of the existing structure, 
indicates the soil that has no armoring capabilities. 

alternative 3A ' 
For the 10dyeaa discharge! event the anticipated bcal pier scour is 13.9 feet. For the 500-year 
discharge event the anticipated local pier scour is 15.3 feet 

Alternative 38 1 
Far the 100-year discharge event the anticipated local pier scour is 13.9 feet. For the 500yaar 
discharge event the anticipated tocal pier scour is 15.3 feet. 

These local pier GCQUT depths demonstrate the amount of scour that wauld occur during these 
respective events only and do not include degradation. 

No major channel rn~gntion is anticipated with We control'ntructures upstream. It is anticipated 
that the future channel thalweg will move to the future bent constructed ejosest to the existing 
thalweg. Abutments are beyond the banks of he channel and it is recornmencbd that no special 
hydraulic design need to be incorporated into the abutment design. Structure Foundations and 

. Geology will need to be consulted on the design of the abutment foundations. 

. - Drift: 

. Historical records do n d  indicate a major problem with drift. The required navigatianal 
clearance 1s sufficient to pass drift under the structure. . 

. . 

Bank Protection: 

The District will be responsible for bank protection. District should maintain the protection to 
ensure bank stability. 

Below is a summary of key design parameters based on the hydrology and hydraulic analysis 
performed for this structure. 

. . 



HY DROLOG fC/NYDRAU t,lC SUMMARY 
Drainane Area: 180,000 mi2 Control 1 I 

!Ed00 year discharge 74000 ft3f8 

Point *arker Dam I Alternative 3A 
Existing Thalweg Etevation=327.8 ft . bridge length 715 ft 

Water surface elevations 1 
, Ordinmy Hihh Water discharge(l1020) 1 344.0 it 344.0fi . 

Alternative 36 
bridge length 7210 ft 

[ 100 year discharge (4MKIO) I . 352:4ft w 1 352 4R I 
; 500 year discharge (74000) .. - 358.9 ft 1 358 9 ft 

Flood plain data are based upon lnforrnation available when the plans were prepared and 
are shown to meet federal requirements. The accuracy d said intormation is not 
warranted by the State and interested or affacterd parties should make thelr own 
investigatlan. Addendurns may he necessary as Foundation Reports are . 
com~l@t@d. . . -- - - . A - 

This report has been prepared under my direction as the professional engineer in responsiMe 
charge of the work, in aceordance with the provisions of the Professiwal Engineers Act of the 
State of California. 





Appendix 

Brtdge ID: 54-1000 
Colorado River (at Parker) - Upstream 

Existing Conditions 

1 
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DEPARTMENT QF D4I3USTELLkL RELATIONS 
DIVISION OF OCCUPATIONAL SAE'l3TY AND HEALTH 
M M N G  AND TUNNELING UNIT 
464 West Forrrth 3- SuiEe 354 
San Berndino, C& 9240 1 T~laphcMe (9093 383-6782 

FAX @QP) 388-7132 

March 4,2009 

Mr. Allex San&e:z 
Cd Tram ]District 8 
464 west 4' Saeet - I la Boor 
Sae Bemrdino, CA 92401 

Subject: Underground Clasification Numbers - C062-071-09T thnt (2067-071-O9T 
Highway 62 Colorado River Bridge Be& 

Bear Mr. Sanchez: 

The information provided to this ofice relative to the above project been reviewd On the bwis of 
this analysis, Underground Clasgificatiofls of "Pootentidly-Gassy1' have been a95iped to the &ill shah 
identified on yaw submittal. Please retain copies for your records a d  deliver true and oorrect wpiw of 
the Classification to the c0~3tra~ior(~) engaged in the work (fur pasting at the jobsib). In the future, my 
cI~iK~atioa request wlill require el. full size set of d r a w s ,  

The piles far the bridge abutments were shown on the plan as 24-inch in diameter. Acmrdiq tt, 
California Code .of Regulations Title 8 Section 8403 a tunnel bore is 30-inch and larger inch diametmr. 
As such the abutment piles were not given a cl~ssi.fi6ation because they fall outside the gcape and 
~tppli~ation of t h ~  T m l  Swfety: Orders. 

A b j o b  Codmnce with the Division is required prior to comencin~ any activity associated with 
constmetion of tunnels. Also, be advised that, whenever atl employee enters any bore or && being 
c~nstructed mdm 39-inches in &mekrYt,he Mining and Tunnel& Unit then ha immecliate jurisdiction 
wer that job, Please calltact us prior to enterbg such spaces. 

If you have my questions, plme wntacF this office, 

Sincerely, 

Senior Engher 



Department of Industrial R d o t h s  

San Bemardina Office R5D3 

m t m  Under ,,lc,.lJ Cli;~,,~ca tIv, i 
(NAMC:OFTUNNa~MWEANDCOMPANTWO 

464 West 4th Street 1 1" Floor San Bornardino, CA 92401 
of -- ADDRESSC 

Highway 62 Colorado Rlver Bridge Bent 2 
d 

m T W r m  

-POTENTIALLY=GASSY*** 
has been classified as 

(CLASSIFICATION) 

as required by the Catifornia Labor Code Section 7955. 

fhs Mvition shall bs notifisd if &dent quantities of flommabk gas or ropon haw beem encountared 
underground Chssifications cm based on Ihs Cutifonria Lnbor Code Part 9, Tunnd SQf;btY Orders and Mine Safety 
Ordsn. 

A 96-inch diameter estimated 144-feet deep drilled bent shaft for Highway 62 bent 2 downstream 
pile side located at construction station 75304 0, Earp, San Bernardino County. 

TRls daurHIcaPlon shall bn conspiwously posted at the place of empkymsnt. 

Date March 3,2009 - a - 

cc: File 



bpdmsnt of Industrial R d h s  

M V l S W D F W d m S A F n r M H W W  
 AND^^ 

San Bernardino Office R503 

Underground Cla;,ifica tion 
Cat-Tmns District 8 

DHUVrr OFTUNN~OR ~ A I W ~ ~  wlua 
464 Weest 4th Street 11" Floor San Bemardino, CA 92401 

af 
OUMUhWADmQ=w 

Highway 82 Colorado River Brldge Bent 2 

has heen clcrssiied as 
(CUSSIFICATIONI 

as required by the California Labor Code W o n  7955. 

The Divisian h l l  be n d M  if rufficiernt c(uaMm of flmmabh or v r s  h bmen sncounkmd 
u - d  Ckdf~ations am based on the Ccaihniu LQbQC COdb QQCt 9, T ~4 Safety Osdws 4 M b  Stdefy 
ufdm. 

A 96-inch diameter estimated 144-feet deep drilled bent shaft for Highway 62 bent 2 upstream 
pile side located at aanstmdon M i a n  7530+1(3, Earp, San Bemardina County. 

This classiflation shall be compiwoualy posted at ihs place d employment 

Date March 3,2009 

cc: File 



b p h e n t  ef industrial Relations 
O l M S W N 0 6 ~ A T I W S A R l Y A N P W T H  
MlMG AND TUNNEUNO lMlT 

San Bernardin~ Office R5D3 

Underground Classification 
Cal-Trans District 8 

@&MBMWUORMUYEAlYDCOMPAFZYNAMP 

4M West 4th Street I 1 " Floor San krnardino, CA 62401 
d 

MAsrNQ - 
Highway 62 Colorado Rlver Blldae Bent 3 

Wncw 
"POTENTIALLY-GASSY"" 

as required by the Catifmica tabor Code Section 7955. 

A Q6-inch diameter estimated 1 31 -feet deep drilled bent shaft for Highway 62 bent 3 downstream 
pile side located at construction station 7532+10, Earp, San Bernardino County. 

Thb claseHicdon shall k conspicuously pwted at the plam of ompleymsnt 

Dmte March 3,2809 
A 

cc: File 



MmweA1JDtllM3EU#6UNlf 
San Bearnardtna Office R5D3 

a # @  I. Underground Cla~,,, I CG ewvm I 

~ O F ~ C W I M l N E ~ G Q M P ~ N A M E j  

484 West 4th S M  1 I" Floor San Bgrnardino, CA 92401 
of 

-'=?- Highway 62 CoIomdo R~ver Bridge Bent 3 
at - 

&-AT#n(l) 

H*POTENTIALLY-GASSr**" 
has ben e l d i  a5 

pCLASSIFlCATfON) 

as required by the California Labor Coda W o n  7955. 

A 96-inoh diameter estimated 131-feet deep drilled bent shaft for Highway 62 bent 3 upstream 
pile side located at construction station 7532+.20, Earp, San Blernardina County. 

Thle olassMcPtlon shall bs conspicuously paMU at the plem of ampl~ymMlt, 

March 3,2009 

Q 



State d California 

MV~SKW~ OF 0c:cUpAnoNAL wm UID  HEAL^ 
H I N G  AND TUNNEUNO UNlT 

San Bernardino OWme R5D3 

Cal-Trans District 8 

464 West 4th Street 1 I" Floor San Bernardino, CA 92401 
of 

W A Q m m z S a  
Highway 62 Colorado River Bridge Bent 4 

at 
w-noIy) 

"POTENTIALLY-GASSY*" 
has been classified as 

ICU5SIFICATlONI 

orr required by the California Labor Code Section 7955. 

The Divlrkm shall bm notified if sufficient quonths of flammabk gas or vaporr haw ban ancamturd 
underground QosJfkdions w: baed on ihe Colifmii Lobor Code Part 9, T u d  k f d y  0 t h  and Mins Safety 
0td.n. 

A 96-inch diameter estimated 116-feet deep drilled bent shaft for Highway 62 bent 4 downstream 
pile side located at construction station 7534+10, Earp, San Bernardino County. 

Th'i clawificatlcn shall be eonspicuou8ly posted at the plnca of employment. 

Date March 3,2009 

~b;ie&nior 
c- 

Engineer 

cc: File 



g Y A M E O F T W Y N E L C I R M M A N D ~ A N Y ~  

464 West4th Streat 11"Floor San Bernardino, CA 92401 
d 

-AtK)ReSd3 
Hiahway $2 Colorado River Bridge Bent 4 

ut fi - 
"POTEMTIALLY-GASSF 

has been clasified as 
tGLASSlPlCATIOhll 

us required by the California Labor Coda W o n  7955. 

lh Division shall bm notifisd if ruffklsnt qwontih of flammabls or wpom havs hem emwnfsmd 
u n d s g r o u n d . ~ 1 1 s a a a L w r r e d o n i h b ~ i Q r n i a ~ r ~ ? ~ 9 , r u m d S o f e l y O r ~ ~ M i n c S r r f e l y  
order% 

A 96-inch diameter estimated 116-feet deep drilled bent shaft for Highway 62 bent 4 upstream 
pile side located at construction station 7534+10, Earp, San Bernardino County. 

Thle elawiflcat[on shall be ~onsplcuously pwhd at the place d employment. 

 ate March 3,2008 

~ir~enze,&or  Engineer 
f w 

cc: File 



DBPARTIkEXT OF INDUSTRIAL RELATIONS 
DIVISION OF OCCUPATIONAL SAFETY AND HEALTH 
MINING AND TUNNELING UNIT 
464 West F a d  Street, Suite 354 
San Bmardina, CA, 9240 1 

August 26,2009 

PuZr, Alex Smhez 
Cd Trans District 8 
464 West 4' Street - 1 1 th floor 
San Bernardino, CA 92401 

Subject: Underground Classification Numbers - C0 1 1 -07 1 - 1 0T thru C0 14-07 1 - 1 0T 
Highway 62 Colorado River Bridge Load Test Anchor Piles 

Dear Mr. Sanchez: 

The information provided to Ehis ofice relative to the above project has been reviewed. Qn tho basis of 
this analysis, Underground Classifications of "Potentially-Ciassy" have been assigned to the drill shafts 
identified on your submittal. Please retain, copies for your records and deliver true and correct copies of 
the Classification to the contractor(s) engaged in the work (for posting at the jobsite). In the future, any 
classification request will require a full size set of drawings. 

A Pre-job Conference with the Division is required prior to commencing any activity associated with 
construction of tunnels. Also, be advised that, whenever an employee enters any bore or shaft baing 
constructed under 30-inches in diameter, the Mining and Tunneling Unit then has immediate jurisdiction 
over h t  job. Please contact us prior to entering such spaees. 

If you have any questions, please contact this office. 

Sincerely, 

Jim fl& enze 
Senior Engineer 



W V L S K m O F ~ A ~ S A F F T Y A N D H E M ~  
MmGANDTUMNEUNGClFllf 

San Bernardino m c e  R5D3 

Underground Classification 
CaI-Trans District 8 

~ E O F ~ ~ M W a E L I N O G C # M P A N Y ~ 8  

464 West 4th Street 1 1" Floor San Bernardino, CA 92401 
of 

W W N 6  - 
Hlghway 82 Colorado Rlver Bridge Bent 2 Plle Lord 'bat 

as required by the California Lobor Code W o n  7955. 

"""SPECIAL CONDITIONS*** 

The erection, operation or dismantling of any boom-type lifting equipment or cranes, or any part 
thereof, closer than the ciearances from energized overhead high-voltage lines set forth in 92946. 
Provisions for Preventing Accidents Due to Proximity to Overhead Lines shall be prohibited. 

A 48-inch diameter by estimated 130.5-feet deep drilled bent shaft for Highway 62 Bent 2 test 
anchor pile downstream side located at approximate construction station 7529+81.25, Earp, San 
Bernardina County. 

Thla dasoificehlon @hall kr conspkuausly poatmd at the plaa of mploymsn!. 

 ale August 26,2009 

cc: File 



DCVISK)NMmAmMAMIHwm 
~ ~ ~ U W F T  

San Bemardino Office R5D3 

Underground Classification 
Cal-Trans District 8 

w.1 oF mJNNIIL OR M W  AND GOlYPANY MAMI) 

464 West 4th Street I I" Floor San Bernardino, CA 92401 
d 

lMMUNQ - 
Highway 62 Colorado Rivet Brldge Bent 2 Pile Load Test 

mt 
- A m  

"*POTENTIALLY-GASSP* 
Itus k n  ddfied as 

(CLASBWFIWIOM 

at rquired by the California Labor Code W a n  7955. 

The OMsion hl l  be notffkd if w W m t  quanSiticn of fhmabls gar or wpon b km rncourrtsd 
& g r a d  Cldficatians are based on the Cdifornia trlboP Cods P#t 9, f w d  Ordsrr 4 Ahiner Safety 
Orkn. 

The erection, operation or dismantling of any boom-type lifting equipment or cranes, or any part 
thereof, closer than the clearances from energized overhead high-voltage lines set forth in 92946. 
Provisions for Preventing Accidents Due to Proximity to Qverhead Lines shall be prohibited. 

A 48-inch diameter by estimated 130.5-feet deep drilled bent shaft far Highway 62 Bent 2 test 
anchor pile upstream side located at approximate construction station 7529+81.25, Earp, San 
Bernardino County. 

This claaaification shall k consplarowrfy ~~ at t h  pbw of employment. 

~i~ ~Bn/e, Senior Engineer 

a: File 



State of Cohnio 

~ o F ~ A ~ S A # f Y ~ W J H  
~ A N D T U N F l E U N O U N l t  

San Bernardino Office R5D3 

Underground Classification 
Cal-Trans District 8 

W E  OF TUNNEL OR M W  AH;r -ANY NAME) 

464 West4th Street 11" Floor San Bernardino, CA 92401 

Highway 62 colorado River Bridge 6ent 2 Pile Load Test 
a 

~ A m a w J  

"*POTENT IALLY-GASSF 
has b m  classified a 

K;LASSIPICATlON) 

or requid  by the California labor Code W e n  7955. 

Thm OlvWon shall br notlitkd if w+fidsnt qwnlitrsr of flammabk QOS or wporr havl mwunlmmd 
undergmund QarufKcrhorra * .  . are b a d  on the CaHfonria k r  CQ& Bart 9, T u r d  h f d y  Orb and Mine Safiarty 
O h  

The erection, operation or dismantling of any boom-type lifting equipment or cranes, or any part 
thereof, closer than the clearances from energized overhead high-voltage lines set forth in 52946. 
Provisions for Preventing Accidents Due to Proximity to Overhead Lines shall be prohibited. 

A 48-inch diameter by estimated I 30.5-feet deep drilled bent shaft for Highway 62 Bent 2 test 
anchor pile downstream side located at approximate construction station 7530+38.75, Earp, San 
Bernardino County. 

Thls classifmation shalt be wnsplurously po-d at the place of employment, 

m a  August 26,2009, 

f 

Jim d w e n i o r  Engineer 
- 

cc: File 



State of Cdifomia 
D.portm.nt of industrial Relaths 

 arm^^ 
San Bemardino Mice  R5D3 

Underground Classification 
Cal-Trans District 8 

4NAME OF 'TUNNU OIl MMT COMPANY NAMm 

464 West 4th Street I 1' Floor San Bemardino, CA 92401 
of 

w- Amm==l 
Highway 62 Colorado River Brldge Bent 2 Pile Load Test 

at 
QkICATKmOl 

"*POTENTIALLY-GASSF 
hcn been classified as 

(CLASSIFICATIONI 

as required by the California Labor Code Section 7955. 

Tha DMdOn hall k notiflad if sufficiM quantitias of flammable gas or vapors have b m  m m u n t . d  
u n k r g d I  Cla#iti& am b a d  an he Colitomia Labor Cods Pwt 9, Tumd Sufe#y Orders and Mino W d y  
O h  

"**SPECIAL CONDITIONS*" 

The erection, operation or dismantling of any boom-type lifting equipment or cranes, or any part 
thereof, closer than the clearances from energized overhead high-voltage lines set forth in 92946. 
Provisions for Preventing Accidents Due to Proximity ta Overhead Lines shall be prohibited. 

A 48-inch diameter by estimated 1 30.5-feet deep drilled bent shaft far Highway 62 Bent 2 test 
anchor pile upstream side located at approximate construction station 7530+38.75, Earp, San 
Bemardino County. 

this classifmtibon shall be conspicuously posted at the place of employmet, 

Date August 26,2009 

r - - 
Jim u, Senior Engineer 

cc: File 



State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

To: MR. DAVID SOON 
Bridge Design Branch 7 
Office of Bridge Design North 
Structure Design 
Division of Engineering Services 

Date: June 25,2008 

File: 08-378701 
08-SBd-62-PM 142.3 

Colorado River Bridge (Replace) 
Bridge 54-1272 

From: MAHMOUD KHOJASTEH 
Office of Geotechnical Design South 2 
Geotechnical Services - MS 5 
Division of Engineering Services 

Subject: Seismic Design Recommendations 

Introduction 

This memorandum is an update of our memorandum of June 30,2006 and presents 
seismic design recommendations for the design of the above bridge, which replaces 
Bridge No. 54-1000. 

Seismicity 

The site is located about 38 km south of Chemehuevi Graben Fault (CGR, Mw = 6, 
normal fault) and 54 km north of Blythe Graben Fault (BGN, Mw = 6, normal fault). 
From the 1996 Caltrans California Seismic Hazard Map, the structure is within peak 
horizontal bedrock acceleration (PBA) zone of O.lg. However, PBA = 0.2g, which is the 
minimum considered for design, is recommended. A copy of local seismic map is 
attached. 

Site Condition 

From subsurface investigations conducted in 1990 and the field notes of the latest logs of 
test borings in 2007, the site is classified as soil type D as defined in Table B-1 of 
Caltrans Seismic Design Criteria (SDC). 

Design Response Spectrum 

Standard SDC acceleration response spectrum for M, = 6, PBA = 0.2g and soil type D 
(shown on SDC Figure B-7) is recommended for design. A copy of the acceleration 
response spectrum is attached for your reference. 



Mr. David Soon 
June 25,2008 
Page 2 

Colorado River Bridge 
Bridge No. 54- 1272 

Liquefaction 

Based on the above subsurface investigations, the site is underlain by layers of medium 
dense to dense sand and silty sand with varying amount of gravel. River water surface 
elevation fluctuates and was measured at an elevation 343 f3 in April 2007. Loose to 
medium dense saturated sand and silt have the potential for soil liquefaction under strong 
ground shaking. However, for the level of expected ground shaking at this site and based 
on liquefaction analysis, the potential for soil liquefaction is considered low. 

Surface Fault Rupture Hazards 

The site is not located within Alquist-Priolo Fault Rupture Hazard Zones. The potential 
for surface rupture hazards is considered negligible. 

If you have any question please contact Mahmoud Khojasteh at (91 6) 227-721 1. 

MAHMOUD KHOJASTEH 
Senior Materials and Research Engineer 

c: File 
M. Wilson 4 D S 2  
S. Wei -GDS2 

Attachments: 2 





Colorado River Bridge 
Bridge No. 541272 

Period (s) ARS (g) 

0.010 0.280 
~p - 

-0.020 0.280 
0.030 0.280- 
0.050 0.364- 
0.075 

~ -- 0.448- 
0.100 0.519 

0 3 2 0  0.579 
0.150 0.629 

- ~. 
0.170 0.653 - 
0.200 0.673 
0.240 0.674- 
0.300- - ~- 

0.653 
0.400 0.602 
0.500 0.551 

- 

0.750 
- 

0.431 
1 .ooo 
p~ 

0.327 
1.500 0.190 
2.000 0.122 
3.000 0x61- 
4.000 0.035 

Acceleration Response Spectrum 
5% Damping 

0.8 

0.0 0.5 1 .O 1.5 2.0 2.5 3.0 3.5 4.0 

Period (s) 

Fault Chemehuevi Graben 
Style Normal 
Magnitude 6.0 
R (km) 38 
Soil Type D 
SDC Fig. 8-7 
Note: 

Design Response Spectrum ARS 54-1000da Design ARS 



State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

TO: MR. DAVID SOON 
Bridge Design Branch 7 
Office of Brldgc Design North 
Structure Design 
Division of Enginccring Services 

Date: July 17,2008 

File: 08-378701 
08-SBd-62-PM 142.3 

Colorado River Bridge (Replace) 
Bridge 54- 1 272 

I/. !K From: MAHMOUD KHOJASTEH $ 
Office of Geotechnical Design South 2 
Geotechnical Services - MS 5 
Division of Engineering Services 

Subject: Py Curves at Bents 2,3 and 4 

In response to your e-mail o f  July 3, attached please find py curves for 8' CISS pilc shafts 
at Bents 2,3 and 4 for the above bridge. The information from 2007 boring log field notes 
were uscd to estimate soil parameters. 

If you have any question please contact Mahmoud Khojasteh at (916) 227-72 1 1. 

Attachments: 

c:  M. Wilson -GDS2 
S. Wei 4 D S 2  
File 



Clorado River Bridge 
Bridge No. 54-1272 

08-378701 

Bent 2 O.G. 340 0 Pile 95" ClSS 

I Sta' 

. - -. - - - 0 -.- . . -. - . - Cut-OH -- 340.0 GWS -- -- 347 0 

I 

++ Elev 3330 lo 320 (SP) 

+Elev 320 to 310 (SP) 
- - 1 1 .  - -  . .  I i I 

0.00 0.02 0.04 0.06 0,OR 0.10 0.12 0.14 0.10 0.18 0 1 0  

Attachments: 

p-y Curves nYR7 54-1772 xls py chart 



Clorado River Bridge 
Bridge No. 54-1 272 

08-37870 1 

Bent 3 O.G. 334.0 Pile 96" GlSS 

- .- 
0 - .. Cut-~fF . . 340.0 GWS 347.0 

I 

' 
-A- Elev 31 4 to 304 (SF) 

I 1 --I-. Ll -- - -1 ! .-A 
+ Elcv 304 to 294 (SP) I I I I 
* Elev 294 to 284 (SW) 

-- -- 

5,000 n --f3-- Elev 224 to 214 (GW) -L ---td 
-A-Elw214to2M(GW) I ! - 43000 -- + Elav 204 to 194 (GW) 

*- - - 

p-y Curves 



Clorado River Bridge 
Bridge No. 54-1272 

08-37870 1 

Bent 4 O.G. 346.0 Pile 96" CISS 

Sta. 0.0 
I 

-. . - -- . - -- Cut-off - - 340.0 GWS --- - 347 a 

-5- Elev 276 to 266 (GW) 

0.00 0.02 0.04 0.06 0.08 0.10 0. l2 0.14 0.16 0.18 0.20 

Notes 

711 WOO8 9-20 AM P-Y py84 54-17172 XIS DY chnri 



Clorado River Bridge 
Brldge No. 54-1272 

08-37870 1 

Bent 2 O.G. 340 @ Pire 96" C ~ S S  

y (ft) Elev 290 to 280 {SP) y (ff) Elev 280 to 270 (SW) y (ft) 270 to 260 (SW) y (ft) Elev 260 to 250 (SW) y (ft) Elev 250 to 240 (SW) 

0.00 0 -- 000- . 0 0 00 _ 0 0 00 0 . .  0.00-- 
0 02 75 0 02 0.02 - 141 

0 -  
- I L ~ I -  0 O2 . ;!O-- 0.02- 232 
-O:03_.- 114 0 03 168 0 03 2 1  5 . 0 . 0 3 - -  - -- 264 - 0 0 3  - _  353- 

0 05- 145-- 0.05- 215 0-05 275- 0 05 452 -- 0.05 338 - -- 
- 0 06 7 73 0.06 256- 0 06 328 -- 0 06 403-. . 0 06 538 

4 98 0.08- 293 - 0 - 0 8 ~ -  
- 

O 08- -- - L 7 5 _  0.08 - 462 616 
222- - O lo -- 0.10 328 a ? 0 - - -  - 419 0.1 0 516- 0 10 

0 13 271 0 13 400 0.13 512 - - - 0 1 3 ~  - - 
688 -- 

- 0 13 630 
-G4---  4 02 595 a P 2 4 - - -  

-- - 8 4 0 - -  
0 ? 4 - .  o 24 7 6 1  -- 936 - a 2 4  1,249 

0 30 476 0.30 704 901 
-- 

0-30_ - 0 30 1,106 0.30 1,479 
048  - 476- 0.48 704 0.48-- 901 0 4 8  _ l , l o e  0.48 1,479 -- . - 
0.80 476 0 80 704 0.80 901 0.80 1,108 0-8 0-- 1,479 

Sta. 0 ~ut.off 340 0 GWS 347 3 

A t t a c h  E[ev 240 $0 230 (SW) Y (ftl Efev 230 to 220 ISWJ Y (fi) Elev 220 to 210 (SW) y (R) Elev 210 to 200 (SW) y (ft) Elev 200 to 190 (SWJ 

- 0 0 0  -- - - 0 . oJ"'--- . 0 -  0 00 0 0 00 0 -- . o en o 02 374 0-ox 
- 0  00- - 0 . .. 

- - - 2 8 c -  - -- - 422 O 0 ~ 1 ~ -  469 - ao2p . 516 
Po!3-- - 439 0 0 3  _ 650- - 0.03 -- 783 0-O3-. - 9?6- . . 0 03 1,033-. 
- 0.05--- 561 - 0-05 -- 832 . 0 0 %  1,002 0 005-- - 1,184 005- 7,377 

0 06- 6 E 9  - -  0.06- 991 1,193-- 006 . -- - 0 06 1,420 0-06-- 1 % ~  
0 08 766-- 0 08 1,135 0.08-- IL367 0 08 1,615- 0208 1,878 -- 
0 l o _  - 

- - 85% 1,268 0 . l c  1,527 O f  1,804 0 TO 2 , 0 9 9  - - 0-1 0- 
O I 3 - -  - I*o45 0 13 -- 1,548 0.13 1,864- 0.13 2,203: O.1 3- - 2.563- - - 

- 0 24 1,553 0 24 2,301 0 24 2,771 -. -- - 0 2 4 ~ i  3,274- 0.24 
0 30- 

3,809 - - 

-- 1,839 - 0 - 3 0  . 2,725 - 0 30 - 3,281 ( 3,877 - 030- - 4,510 _ -  
0.48 0 48- 2,725 0 2 8  ( 3 , 8 7 7  0.48- _ 

-- 
1,839 - - -  3-281 -- 

0-80 
- 

1,839 0 80 2,725 0 80 3,281 ( 3,877 0 80 4,510 
4.510-_- - 

Note: p (k~pffi) 0247 4 3 3: 

1 

7 ' i e ~ r n ~  a21 UM p-y Data p.32 54.121 r 3 Oulpr! Data 

y (ft) Elev 340 to 330 (GM') y (ft) 0 to 320 (SP) y {ft) Elev 320 to 310 (SP) y (ft) Elev 310 to 300 (SP) y (ft3 Elev 300 to 290 (S'S. 

0 00 0 . L  0 00 0 0 o . o o -  - 0 0 0 00 0- - -  0 00-  0 - 

5.8 002- _ Po 02-- 31.8 - 0.02 36.7 0 02- 31 -- 0 0 2  _ 
0.03 23.5 

53 - 
11.2 _ 003-- _ - - 0 0 3  -- 58 2- 0 03 47 0 03 81 

- 0 0 5 7  
-- 

0.05 31.8 
- --- Is%- 0 o5-- - 69.1 - - 0 05 61 0 05 

0 06 17.9- 0.06 35-2 0 06 
- 

78 0 
104 - 

- - - O o 6  _ -  73_ -- 0.05pp- - 124 
18.9 0 08 38.7 0 08 858- 

.- 

-O?E-p 0 08 83 - 142- 
0 10 19 9 0 1 0  _ 40.6 010-- 

008 
-- 0 1 0  _ 9 * ? - -  -- 93 o-' q - 158- . - 

0-1 3- 013 _ -  TI 6_. p - 4 5 5  0 . 1 3 .  - - 106.6 0 13 114 0.13 
26 Q 0 24 58 3 1 7 1  - 

793 
-or4-. . .- 0 2  142 7' (3-?- - 024  -- 288- 

- 0.30 - - 2 8-5 o w  6 5:5 0 30 163-1- 
-- 030- . 203 0 30 - 340 

0 48 0.48 65.5 0-4 8 163 1 , 048 2 8 5  -- - 203 0 48 
0 80 28.5 0.80 65 5 0 80 163.1 0.80 203 680- - 340 

3 4 6  - 
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Clorado River Bridge 
Brldge No. 54-1272 

08-378701 

y (fl) I Elev 306 10 296 IGW) y (ft) Elev 296 to 286 (GW) y (fi) Elev 286 to 276 (GW) ( y (ft) Elev 276 to 266 (GW) 

0.000 - 0.0. 0.000 , 0.0 0 0.000 0 
133.7 

[ 
0.016 78 8 1 0.016 

, 194 0 016 26 1 
0.032 118.7 203.8 - - 295 0 032 - 398 -. - 

- 0048 1 153.2 - 0.048 ..- 260.8 0.048 378 0.048 510 
0.064 183.6 0.064 1 310.6 0.064 450- 0.064 607 

, 
0.080 211.3 I 0.080 355.8 0080 , 51 6 0.080 696 
0.096 - 237.0 - - 0.096 397.5 0.096 , 576 0.096 -- . 777 
0.133 291.4 0.133 0133 i -703- ] 0.133 , 949 
0.240 , 438.0 0.240 721.4 0240 ( 1,045 0.240 1,410 
0.300 520.5 1 0.300 8 5 4 . 2  1,238 , 0.300 1,670 
0.480 520.5. - - I 0.480 1,670 
0.800 520~5 854.2 o.aoa 0.800 1,670 

Bent 4 o G.  346 0 Pile 96" CISS 
Sta. 0 0 Cutof f  340 0 GWS 347.0 

y (fl) Flev 345 to 338 {GW) y (ft) I Elpv 336 to 326 (SM) y (fi) Flev 376 to 311i (SP) y (ft) 16 to 306 (SP) 

1 o o o aoa - 0 o o aoo o Q o 000 o o 
0 016 I 0016 12.4 33 6 0016 1 31 8 

14.2 TO 032 24.7 0 032 48.7 

Note: p (klpm) 04. 

21.1- 
0 080 22.4 

I 0.096 1 23.4 

7IlflRMB B X I A M  P-Y pym !%-I777 rl? oulpn unrm 

0 048 32.8 0.048 60 5 62 6 
0 064 I 36.4__ 1 0 . 0 6 4 L  690 - -- 0 064 1 - - 74.9 

39.5 0 080 76.3 0.080 86 0 """T 42.2 0.096 0.096 83.0 0.096 96 4 
0.133 25 5 0.133 ] 47.5- 964 1 0 1 3 3 1  - - 118 2 
0 240 307 - 0.240 - 61.2 
0 300 I 33 6 j 0 300 68 D 

33.6 0 480 68 9 
0 800 33 6 1 0800 1 68 9 
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TO: MR. DAVID SOON 
Office of Bridge Design North, Branch 7 
Division of Engineering Services 

Date: June 12,2008 
File: 08-SBd-62-PM 142.3 

08-378701 
Colorado River Bridge (Replace) 
Bridge No. 54-1272 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design - South 2 

Subject: Pile Driving Impact on Railroad Bridge. 

This memo presents a brief summary and conclusions of existing literature on the effects of man 
made earthborn vibrations on nearby railroad bridge structures due to construction related 
vibrations. This is in response to an e-mail request by David Soon (May 29, 2008) to concerns 
that pile-driving operations at the new Colorado River Bridge may cause subsidence of railroad 
bridge caissons due to liquefaction and/or densification of the subsurface soils. 

Brief Description of the Project 
The historic Arizona & California railroad bridge built in early 1900s is about 170-feet north of 
the proposed new replacement bridge. The 5-span railroad bridge is supported on massive 
concrete caissons that are 70-feet deep and 27-feet x 44-feet in plan. 

The proposed 4-span Colorado River Bridge (Bridge No. 54-1272) with two column bents is to be 
supported on 8-feet diameter cast-in-steel-shell (CISS) piles. The proposed CISS piles are to be 
driven about 130-feet from the bottom of the riverbed into the sandstone bedrock. The sandstone 
bedrock is increasing in elevation from west to east, deepest being at bent 2 location. The 
subsurface, at bent locations, primarily consists of loose to dense Silty Sandsand Gravel mix 
underlain by weakly cemented conglomerate sandstone bedrock. The maximum average water 
depth in the river is about 10-feet. Please refer to Attachment #1 for idealized soil profile along 
with approximate bridge support locations. 

Vibration Damage Criteria 
During pile driving operation, vibration levels near the source depend mainly on the soil's 
penetration resistance. In soils such as sand and silt, as is the case, the driving resistance is 
relatively low. As a result, a large portion of the impact energy is used to advance the pile. Hence 
less energy is available for generating ground vibrations. Studies have shown that the vertical 
components of these vibrations are the strongest and that peak particle velocity correlates best with 
damage and complaints. 

A considerable amount of research has been done to correlate vibrations from single events such 
as dynamite blasts with architectural and structural damage. The U.S. Bureau of Mines (FHWA 
1995) has set a "safe blasting limit" of 50 mmls (2 ids). Below this level there is virtually no risk 
of building damage. In addition, the U.S. Bureau of Mines (FHWA 1995) criteria indicates that 
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the particle velocities should be less than 13 mm/s and 19 mm/s for older and more modem 
construction to prevent cracks in the walls. 

Structural Damage 
Since pile-driving operation is similar to dynamic compaction, literature fiom dynamic 
compaction (FHWA 1995) is adopted in order to estimate the particle velocity at the railroad 
bridge. Dynamic compaction is a ground improvement technique where a large mass, usually a 
concrete block, is crane lifted and dropped (free fall) onto the ground for soil densification thereby 
to improve soil density and strength. Assuming that the 8-feet diameter CISS piles are driven 
using a 500 kJ (rated energy) hammer, the estimated particle velocity at the rail road bridge would 
be about 3 mmls. Since this estimate is much smaller than the criteria set by the U.S. Bureau of 
Mines for older construction, it is reasonable to conclude that the structural damage to the railroad 
bridge would be minimal to none. 

Liquefaction 
Preliminary Seismic Design Recommendations memo for the proposed bridge concluded that the 
liquefaction potential of the subsurface soils is considered to be low. Since the energy released 
into the subsurface by pile driving operation is much smaller compared to the energy released by 
an expected earthquake event, it is reasonable to conclude that liquefaction potential of subsurface 
soils at the railroad bridge would be low. 

Permanent Deformation due to Soil Densification 
Based on numerous observations Dowding (pp. 325) concluded that pile driving "vibrations may 
cause permanent deformation, to approximately a distance of one pile length, in 1iqueJiable soils, 
which are generally loose, cohesionless, clean sands and/or uniform silts that lie below the water 
table and are of geologically recent, fluvial orgin. " Svinkin (2006) concluded that "Pile driving 
operations produce major vibration impact on aGucent buildings within distances about one pile 
length in sand .... " As stated in the "Liquefaction" section, the site soils are not liquefaction 
susceptible and the distance between the proposed new bridge and the railroad bridge (170-feet) is 
greater than the length of the pile (1 30-feet) driven into the subsurface. 

Further, the ambient vibrations caused by the passing trains (Caltrans 2002) are expected to be 
much higher than the vibrations caused by the pile driving operation (Caltrans 1997) at the 
proposed bridge. Therefore, any loose soils that are present at the railroad bridge and in the 
nearby surroundings would have been densified long back due to the ambient vibrations caused by 
the passing trains. Hence it is reasonable to conclude that permanent deformation at the railroad 
bridge would be minimal to none. 

Case Histories 
A list of books, peer-reviewed journal articles and information articles containing numerous case 
histories of vibration monitoring due to pile driving operation is presented in the "References & 
Bibliography," at the end of this memo. 
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Preconstruction Survey 
In spite of high confidence level that the proposed pile driving operation does not cause harm to 
the railroad bridge foundations, a preconstruction s w e y  should be conducted before the pile 
driving operation to ensure the safety and serviceability of the railroad bridge. A line and grade 
survey should be performed to establish control and grade lines to detect movements of the piers 
and selected locations of the bridge deck. In addition, the railroad bridge and piers should be 
thoroughly inspected for existing cracks. The extent and location of the cracks should be 
documented with photographs as well as with a video recording. 

Monitoring 
Instrumentation for monitoring and recording of vibration parameters, such as peak particle 
velocities at the railroad bridge, should be installed before pile driving. During pile driving 
operation the monitored values should be compared against predetermined threshold values to 
ensure safety and serviceability of the railroad bridge. 

Conclusion 
Based on a review of the published case histories, we conclude that the railroad bridge foundations 
are far enough away to not be impacted by the pile driving operations at the proposed Colorado 
River Bridge. 

Construction Notes 
In order to minimize the pile driving impact to the railroad bridge, the pile driving operation 
should avoid the conjunction of railroad traffic periods. 

Any questions regarding this memo should be directed to the attention of Mohan Bonala at (916) 
227-8884 or Shawn Wei at (916) 227-5252. 

Prepared by: Date: T i  (2, 200 p 

MOHAN BONALA, P.E. C63046 
Transportation Engineer - Civil 
Office of Geotechnical Design - South 2 
Branch C 

Attachment 1 : Idealized soil profile with approximate bridge support locations. 

cc: Abbas Abghari 
Shawn Wei %--. 
R.E. Pending File 
Project File - North 
Project File - South 
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Fra: MAHMom mmJAsTEH'b.- - ~~ 
Office of Geotechnical Design South 2 
Geotechnical Services - MS 5 
Division of Engineering Services 

subject: Py Cnrves at Beats 2,3 and 4 for Ultimate Degradation Case 

In response to Eduardo Ortega e-mail of August 6,2010, attached please find 3 tables 
covering the data of py curves for 8' CISS pile shafts at Bents 2,3 and 4 for the ultimate 
degradation condition. The information fkom 2007 field notes of boring logs was used to 
estimate soil parameters, Channel Elevations after ultimate degradation were provided by 
Eduardo Ortega in an e-mail dated November 18,2008. The attached information was 
originally provided in my e-mail of November 25,2008. 

If you have any question please contact Mahrnoud Khojasteh at (9 16) 227-72 1 1. 

Attachments: 3 

M. Wilson 4 D S 2  
S. Wei 4 D S 2  
File 
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Bent 3 0.0 294.2 pile 96" clss 
Sta 0.0 Cub# 340.0 GWS 347.0 
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