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REPLY TO 

A ITENllON OF 

Regulatory Division 

DEPARTMENT OF THE ARMY 
SAN FRANCISCO DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

1455 MARKET STREET, 16™ FLOOR 
SAN FRANCISCO, CALIFORNIA 94103-1398 

SUBJECT: File Number 2011-00088S 

Mr. Jeffery Jensen 
Office of Biological Sciences and Permits 
California Department of Transportation 
P.O_ Box 23660 
Oakland, California 94623-0660 

Dear Mr. Jensen: 

This correspondence is in reference to your submittal of July 7, 2011 , concerning Department 
of the Army (DA) authorization to replace the San Francisquito Creek Bridge located at where 
U.S. 101 crosses San Francisquito Creek between the cities of Palo Alto and East Palo Alto, in 
San Mateo and Santa Clara Counties, California (37.45276, -122.12731). 

Work within U.S. Army Corps of Engineers' (Corps) jurisdiction will include replacement 
of the bridge over San Francisquito Creek, widening the bridge to facilitate auxiliary lanes, and 
widening the creek channel to increase flow capacity to 100-year flood projections. Work will 
require replacement of the existing bridge and frontage roads with a new bridge that is 12 feet 
wider and 42 feet longer than the original bridge. To accommodate increased bridge length two 
existing pier walls will be replaced with three pier walls. Work will also include installation of 
cofferdams and a temporary water diversion pipe, demolition and removal of the existing bridge, 
excavation for abutments and installation of pier piles, installation of falsework and construction 
of bridge deck and pier walls, and installation of pile walls and modification of creek banks. 
Work will require the permanent placement of fill within 0.02 acre (261 linear feet) and will 
temp0•a11ly Hffoct 0 93 acre (664 linear feet) of San Francisquito Creek. Work •vill also require 
the temporary placement of fill within 0.02 acre of wetlands associated with San Francisquito 
Creek. Widening of the stream channel is expected to result in an approximate 0.36 acre increase 
in waters of the U.S. All work shall be completed in accordance with the plans and drawings 
titled" USA CE File #2011-00088S, San Francisquito Creek Bridge Replacement, February 27, 
2013, Figure 1 to 6" (enclosure 1). 

Section 404 of the Clean Water Act (CWA) generally regulates the discharge of dredged or 
fill material below the plane of ordinary high water in non-tidal waters of the United States, 
below the high tide line in tidal waters of the United States, and within the lateral extent of 
wetlands adjacent to these waters. Section I 0 of the Rivers and Harbors Act generally regulates 
construction of structures and work, including excavation, dredging, and discharges of dredged 
or fill material, occurring below the plane of mean high water in tidal waters of the United 



States; in former diked bay lands currently below mean high water; outside limits of mean 
high water but affecting the navigable capacity of tidal waters; or below the plane of ordinary 

water in non-tidal waters designated as navigable waters of the United States. Navigable 
waters of the United States generally include all waters subject to the ebb and flow of the tide; 
and/or all waters presently used, or have been used in the past, or may be susceptible for future 
use to or commerce. A Preliminary JD has been completed for your 
site. Preliminary JDs are written indications that there may be waters of the U.S. on a parcel or 
indications of the approximate location(s) of waters of the U.S. on a parcel. Preliminary JDs are 
advisory in nature and may not be appealed. 

Based on a review of the information in your submittal, and the current condition of the site, 
as verified during a field investigation on date January 7, 2013, the project qualifies for 
authorization under Department of the Army Nationwide Permit (NWP) 14 for Linear 
Transportation Projects, 77 Fed. Reg. 10,184, February 21, 2012, pursuant to Section 404 of the 
CWA of 1972, as amended (33 U.S.C. § 1344 et seq.) and Section 10 of the Rivers and Harbors 
Act (RHA) of 1899, as amended (33 U.S.C. § 403 et seq.). The project must be in compliance 
with the terms of the NWP, the general conditions of the Nationwide Permit Program, and the 
San Francisco District regional conditions cited in enclosure 2. You must also be in compliance 
with any special conditions specified in this letter for the NWP authorization to remain valid. 
Non-compliance with any term or condition could result in the revocation of the NWP 
authorization for your project, thereby requiring you to obtain an Individual Permit from the 
Corps. This NWP authorization does not obviate the need to obtain other State or local approvals 
required by law. 

This verification will remain valid until March 18, 2017, unless the authorization is 
...,~.,~-·~, or which have are under 

construction) or are under contract to commence in reliance remain authorized 
provided the activity is completed 12 months of the date of a NWP's expiration, 
modification, or revocation, discretionary authority on a case-by-case 
basis to modify, suspend, or revoke authorization in accordance \\<1th 33 C.F.R. § 330.4(e) 

33 C.F.R. 330.5 (c) or (d). This verification will remain valid during the time period 
nerwee~n now and March 18, 2017, activity complies with subsequent modification of the 

authorization. Chief will periodically NWPs and their conditions 
modify, or revoke the permits. a NWP is not modified or 

years of it automatically becomes null and 
informed of any Changes to the 

posted on our 



(http://www.spn.usace.army.mil/regulatory/index.html). Upon completion of the project and all 
associated mitigation requirements, you shall sign and return the Certification of Compliance, 
enclosure 3, verifying that you have complied with the terms and conditions of the permit. 

This authorization will not be effective until you have obtained a Section 40 I water quality 
certification from the San Francisco Bay Regional Water Quality Control Board (RWQCB). If 
the RWQCB fails to act on a valid request for certification within two months after receipt of a 
complete application, the Corps will presume a waiver of water quality certification has been 
obtained. You shall submit a copy of the certification to the Corps prior to the commencement 
of work 

This Corps permit does not authorize you to take an endangered species, in particular the 
federally listed as threatened Central California Coast steelhead (Oncorhynchus mykiss) and the 
North American green sturgeon (Acipencer medirostris) or designated critical habitat for these 
species. In order to legally take a listed species, you must have separate authorization under the 
Endangered Species Act (e.g., an Endangered Species Act Section I 0 permit, or a Biological 
Opinion under Endangered Species Act Section 7, with "incidental take" provisions with which 
you must comply). The enclosed National Marine Fisheries Service Biological Opinion (Service 
File Number 2010/06575, dated March 29, 2011), contains mandatory terms and conditions to 
implement the reasonable and prudent measures that are associated with "incidental take" that is 
also specified in the Biological Opinion. Your authorization under this Corps permit is 
conditional upon your compliance with all of the mandatory terms and conditions associated 
with incidental take of the attached Biological Opinion, which terms and conditions are 
incorporated by reference in this permit. Failure to comply conditions 
associated with incidental of Biological Opinion, take" of the listed 
species occurs, would constitute an unauthorized take, and it 
compliance with your permit. The National Marine is the appropriate 

to determine compliance with terms and conditions of its Biological Opinion, and 
Endangered Species The permittee must comply with all conditions of this 

L-'"-'""'''"'"'''·u Opinion. you are unable to comply with the terms and conditions, you must 
nrurne1ct1ate1' notify Caltrans, the appropriate NMFS office, and U.S. Corps of 

'-'LL''"''"'· so that Caltrans acting as the lead for this project 
to the work, with Federal law. 
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In order to ensure compliance with this NWP authorization, the following special conditions 
shall be implemented: 

1. To remain exempt from the prohibitions of Section 9 of the Endangered Species Act, 
the non-discretionary Terms and Conditions for incidental take federally-listed 
Central California Coast steelhead (Oncorhynchus mykiss) and the North American 
green sturgeon (Acipencer medirostris) shall be fully implemented as stipulated in the 
Biological Opinion (pages 1- 42) dated March 29, 2011 (enclosure 4). Project 
authorization under the NWP is conditional upon compliance with the mandatory 
terms and conditions associated with incidental take. Failure to comply with the terms 
and conditions for incidental take, where a take of a federally-listed species occurs, 
would constitute an unauthorized take and non-compliance with the NWP 
authorization for your project. The NMFS is, however, the authoritative federal 
agency for determining compliance with the incidental take statement and for 
initiating appropriate enforcement actions or penalties under the Endangered Species 
Act. 

2. Caltrans initiated consultation with the National Marine Fisheries Service (NMFS) to 
address project related impacts to Essential Fish Habitat. The conservation 
recommendations outlined in pages 1-5, in enclosure 5, shall be fully implemented as 
stipulated. 

3. While temporary creek diversions are in place, measures must be taken to 
maintain normal and ~ .. ~·-~· ·~~~·~·n to maximum extent 
practicable. 

4. Temporary fills must consist of materials, and be placed in a manner, that will not be 
eroded by expected high flows. 

5. Temporary fills must be at the end of each construction season in their 
entirety. The area affected by temporary fills must return to pre-construction 
'"""'T"~"" post-construction. 
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6. Within 1-year of initiation of temporary impact to a jurisdictional feature, you shall 
re-contour the temporarily impacted area and replant, any areas affected by temporary 
fills, above the Ordinary High Water Mark, with appropriate soil-stabilizing native 
species. If future de-watering would adversely affect these planting supplemental 
irrigation shall be provided. 

7. In the event that you are unable to implement the plan described in special condition 
6 within I -year of initiation of temporary impact to a jurisdictional feature, you must 
purchase credits at a Corps approved mitigation bank to compensate for the 
temporary impact at a 3: I ratio. If no approved bank or in-lieu fee is available, you 
shall propose an alternative mitigation plan to be reviewed and approved by the 
Corps. 

You may refer any questions on this matter to Paula Gill of my Regulatory staff by telephone 
at 415-503-6776 or by e-mail at Paula.C.Gill@usace.army.mil. All correspondence should be 
addressed to the Regulatory Division, South Branch, referencing the file number at the head of 
this letter. 

The San Francisco District is committed to improving service to our customers. My 
Regulatory staff seeks to achieve the goals of the Regulatory Program in an efficient and 
cooperative manner, while preserving and protecting our nation's aquatic resources. If you 
would like to provide comments on our Regulatory Program, please complete the Customer 
Service Survey Form available on our website: http://www.spn.usace.army.mil/regulatory/. 

Sacramento, 
Santa Rosa, 
Yountville, 

Sincerely, 

JaneM. 
Chief, Regulatory Division 



State of California - The Natural Resources Agency 
DEPARTMENT OF FISH AND WILDLIFE 
Bay Delta Region 
7329.Silverado Trail 
. Napa, CA 94558 
(707) 944-5500 

. www.wildlife.ca.gov 

May 20, 2013 

Jeffrey G. Jensen 
California Department of Transportation 
111 Grand Avenue 
Oakland, CA 94623 

Subject: Final Lake or Streambed Alteration Agreement 
Notification No. 1600-2011-0270-3 

EDMUND G. BROWN JR., Governor 
CHARLTON H. BONHAM, Director 

Interstate 101, San Francisquito Creek Bridge Replacement 

Dear Mr. Jensen: 

Enclosed is the final Stream bed Alteration Agreement ("Agreement") for the Interstate 101 
San Francisquito Creek Bridge Replacement Project ("Project"). Before the Department 
may issue an Agreement, it must comply with the California Environmental Quality Act 
("CEQA"). In this case, the Department, acting as a responsible agency, filed a notice of 
determination ("NOD") on May 20, 2013, based on information contained in the Negative 
Declaration, the lead agency prepared for the Project. 

Under CEQA, filing a NOD starts a 30-day period within which a party may challenge the 
filing agency's approval of the project. You may begin your project before the 30-day period 
expires if you have obtained all necessary local, state, and federal permits or other 
authorizations. However, if you elect to do so, it will be at your own risk. 

If you have any questions regarding this matter, please contact, Melissa Escaron, Staff 
Environmental Scientist, at (925)786-3045 or Melissa.Escaron@wildlife.ca.gov. 

Sincerely, 

@iJ--
P/scott Wilson . · 

Acting Regional Manager 
Bay Delta Region 

cc: Gregory Pera 
California Department of Transportation 

Lieutenant Joe 
Lieutenant Nares 
Warden Rodriguez 
Melissa Escaron 

Conserving Ca[ijornia's Wi[d[ije Since 1870 



CALIFORNIA DEPARTMENT OF FISH AND GAME 
BAY DELTA REGION 
7329 SILVERADO TRAIL 
NAPA, CALIFORNIA 94558 
(707) 944-5520 
WWW.DFG.CA.GOV 

STREAMBED ALTERATION AGREEMENT 
NOTIFICATION No. 1600-2011-0270-R3 
San Francisquito Creek 

CALIFORNIA DEPARTMENT OF TRANSPORTATION 
SAN FRANCISQUITO CREEK BRIDGE REPLACEMENT PROJECT 

This Streambed Alteration Agreement (Agreement) is entered into between the 
California Department of Fish and Game (DFG) and California Department of 
Transportation (Permittee) or as represented Jeffrey G. Jensen. 

RECITALS 

WHEREAS, pursuant to Fish and Game Code (FGC) section 1602, Permittee notified 
DFG on May 12, 2012 that Permittee intends to complete the project described herein. 

WHEREAS, pursuant to FGC section 1603, DFG has determined that the project could 
substantially adversely affect existing fish or wildlife resources and has included 
measures in the Agreement necessary to protect those resources. 

WHEREAS, Permittee has reviewed the Agreement and accepts its terms and 
conditions, including the measures to protect fish and wildlife resources. 

NOW THEREFORE, Permittee agrees to complete the project in accordance with the 
Agreement 

PROJECT LOCATION 

The project is located where Interstate 101 crosses the San Francisquito Creek, on the 
border of San Mateo and Santa Clara Counties, in the State of California; 

PROJECT DESCRIPTION 

Caltrans proposes to demolish the existing San Francisquito Creek Bridge and the two 
frontage road bridges and replace them with a new bridge (Project). The Project 
proposes to replace the existing 83-foot long by 232-foot wide San Francisquito Creek 
Bridge and two associated two-lane frontage roads. The new bridge structure will have 
12 feet in additional width and 42 feet in additional length to accommodate the standard 

Ver. 02/16/201 O 
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lane requirements of Route 101 and the anticipated flow capacity of San Francisquito 
Creek. The proposed bridge will be 125 feet long and 244 feet wide and will carry five 
lanes of traffic on Route 101 in each direction. San Francisquito Creek is a tidally 
influenced creek that discharges water into the southern end of the San Francisco Bay. 
There has been a lengthy history of flooding along the banks of the creek due to limited 
capacity. Sediment deposition along the channel has clogged the waterway directly 
underneath and adjacent to the bridge. During extreme storm events, water has 
overtopped the bridge. The San Francisquito Creek Joint Powers Authority (SFCJPA) 
has proposed improvements to the creek to improve flow capacity upstream and 
downstream from Route 101. Caltrans, in cooperation with the SFCJPA effort, proposes 
to improve the hydraulic capacity of the bridge structure to accommodate a 100-year 
creek flow event combined with a high-tide event. It is proposed that the creek be 
widened and the new bridge lengthened to the southeast towards Palo Alto and Santa 
Clara County. The increased bridge length will require the construction of three pier 
walls to replace the two existing pier walls. The frontage road bridges will sit on the 
same pier walls as the new San Francisquito Creek Bridge. One of the four bridge cells 
will remain closed off with soldier piles walls on both sides until the downstream and 
upstream channels are widened to match the wider dimensions of the new bridge. 
These improvements will be completed by the SFCJPA under a separate project. The 
downstream SFCJPA project may be constructed concurrently or prior to the proposed 
Project. Once the SFCJPA flood protection projects are completed, all of the soldier pile 
walls will be removed, and the fourth cell will become fully operational. 

A temporary soldier pile wall 25 feet long will be constructed downstream of the San 
Francisquito Creek Bridge adjacent to the Yeaman's Auto Body Shop parcel. The wall 
will be constructed on what is currently the south bank of the creek. The creek bank will 
then be excavated to the face of the retaining wall which ties into the third pier wall 
south of the new bridge. Riprap will be placed and removed post construction by the 
.SFCJPA when the creek expansion project opens the fourth cell of the San Francisquito 
Creek Bridge. 

Two cofferdams will be constructed upstream and downstream of the work area. The 
cofferdams will be constructed with sheet metal or another appropriate material and will 
be approximately 6 feet high. The creek will be diverted through a 30-inch diameter 
corrugated steel pipe that spans 460 feet between the two cofferdams. During flow 
events the pipe will allow flow downstream through the construction site. 

An excavator will be used to excavate soil for abutments, site preparation for pile 
installation, and to widen the channel. Timber pads will be laid down in the dewatered 
work area to support construction equipment. Approximately 200 pipe piles will be 
permanently installed. The piles will be approximately 80-90 feet long and 16 inches in 
diameter. The piles will be installed by pre-drilling 40 feet though the sand layer and 
then the piles will be driven into the mud layer. A pile driver will be used to drive 6 to 8 
piles per day. Pile driving is estimated to take 30 work days and will occur 8 hours per 
day during the dry season. Falsework will be constructed and the pile cap, pier walls 
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and bridge deck will be poured using a concrete pump truck and cement mixer. The 
existing bridge will be removed using mounted hydraulic jack hammer, excavator and 
dump trucks 

The creek will be accessed via the south bank upstream and downstream of the bridge. 
All temporary items in the creek, including falsework, cofferdams, and the water 
diversion pipe will be removed at the end of each construction season. The contours of 
the creek will be restored, access ramps backfilled, and erosion control measures 
implemented to prevent erosion. 

Project Schedule 
The Bridge construction is expected to begin June 1' 2014, and be completed by 
October 15, 2016. 

PROJECT IMPACTS 

Existing fish or wildlife resources the project could substantially adversely affect include: 

• Riparian habitat 
• Central California Coastal Steelhead habitat 
• North American green sturgeon habitat 
• Aquatic invertebrates 
• Bird nesting 
• Western pond turtles and habitat 
• Emergent wetland 
• Bat Roosting 

The adverse effects the project could have on the fish or wildlife resources identified 
above include: 

• Tree removal 
• Temporary loss of natural bed and bank 
• Temporary loss of riparian habitat 
• Temporary degradation of salmonid and sturgeon habitat 
• Water quality degradation 
• Short-term release of contaminants 
• Disruption of bat roosting 

MEASURES TO PROTECT FISH AND WILDLIFE RESOURCES 

1. Administrative Measures 
Permittee shall meet each administrative requirement described below. 
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1.1 Documentation at Project Site. Permittee shall make the Agreement, 
any extensions and amendments to the Agreement, and all related 
notification materials and California Environmental Quality Act 
(CEQA) documents, readily available at the project site at all times 
and shall be presented to DFG personnel, or personnel from another 
state, federal, or local agency upon request. 

1.2 Providing Agreement to Persons at Project Site. This Agreement 
and any extensions or amendments shall be onsite at all times 
during Project activities. 

1.3 Notification of Conflicting Provisions. Permittee shall notify DFG if 
Permittee determines or learns that a provision in the Agreement 
might conflict with a provision imposed on the project by another 
local, state, or federal agency. In that event, DFG shall contact 
Permittee to resolve any conflict. 

1.4 Project Site Entry'. Permittee agrees that DFG personnel may, with 
notification of the Resident Engineer, enter the project site at any 
time to verify compliance with the Agreement. 

2. Avoidance and Minimization Measures 
To avoid or minimize adverse impacts to fish and wildlife resources identified above, 
Permittee shall implement each measure listed below. These conditions apply to 
CDFW 1602 jurisdiction: 

2.1 To minimize adverse impacts to fish and wildlife all work within the bed, bank, 
channel, and associated riparian habitat shall be confined to the period of June 1 to 
October 15. Revegetation work is not confined to this time period. 

2.2 At least 30-days prior to commencing project activities covered by this 
Agreement, the Permittee shall submit to DFG, for review and approval, the 
qualifications for a number of biologists (Qualified Biologist) that shall oversee the 
implementation of the conditions in this Agreement. At a minimum, the Qualified 
Biologists shall have a combination of academic training and professional experience in 
biological sciences and related resource management activities. The Qualified 
Biologists shall communicate to the Resident Engineer when any activity is not in 
compliance with this Agreement and the Resident Engineer shall immediately stop the 
activity that is not in compliance with this Agreement. 

2.3 Prior to work commencing at the bridge site, the bridge shall be surveyed for bats 
by a Qualified Biologist. If bats are found bats shall not be disturbed without specific 
notice to and consultation with the CDFW. CDFW reserves the right provide additional 
provisions to this Agreement designed to protect bats. 
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2.4 Within 48 hours prior to construction, a Qualified Biologist shall conduct a wildlife 
survey, at the appropriate time of day, focusing on presence of Western pond turtle 
(C/emmys marmorata). If any Western pond turtles are found, a Qualified Biologist shall 
relocate the animal upstream of the project site in appropriate habitat. 

2.5 If Project activities will occur between February 15 and September 1, a Qualified 
Biologist shall conduct pre-construction surveys for nesting birds no more than one 
week prior to construction. Surveys shall consist of multiple days of observations. If 
nesting birds are found, a 50-foot radius buffer shall be established around the nest, a 
300-foot- foot radius buffer in the case of raptors, e.g. hawks, owls, and eagles. The 
area shall be avoided. A buffer of less than 300 feet, but no less than 100 feet, may be 
used if a Qualified Biologist, experienced in raptor behavior, is assigned to monitor the 
behavior of any raptor nesting within 300 feet of Project activities. The Qualified 
Biologist shall have authority, through the Resident Engineer, to order the cessation of 
all Project activities within 300 feet of any raptor nest if the birds exhibit abnormal 
nesting behaviorwhich may cause reproductive failure (nest abandonment and loss of 
eggs and/or young). Abnormal nesting behaviors which may cause reproductive harm 
include, but are not limited to: defensive flights/vocalizations directed towards Project 
personnel, standing up from a brooding position, and flying away from the nest. Project 
activities within 300 feet of the nest shall not resume until the Qualified Biologist has 
consulted with CDFW and both the Qualified Biologist and CDFW confirm that the bird's 
behavior has normalized or the young have left the nest. 

2.6 The site shall be dewatered as necessary to provide an adequately dry work area. 
Corrugated metal pipes shall not be used the for water diversion. Pumps and siphons 
shall have double screens and mesh measuring 3/32 inches. 

2. 7 The Resident Engineer, or a designated representative, and a Qualified Biologist 
shall be onsite during dewatering and aquatic species relocation activities. All live 
steelhead and green sturgeon shall be .handled with extreme care and kept in water to 
the maximum extent possible during relocation activities. All captured fish shall be kept 
in cool, shaded, and aerated water that is protected from excessive noise, jostling, or 
overcrowding any time they are not in the stream, and fish shall not be removed from 
this water except when released. If necessary, a Qualified Biologist shall have at least 
two containers and segregate young-of-year salmonids from older salmonids and other 
potential aquatic predators in order to avoid predation effects. Captured steelhead and 
green sturgeon shall be relocated as soon as possible and will be give highest priority 
over other non-listed fish species. Water from the local collection site shall be used in 
live wells or other holding facilities during loading and transport. At no time shall 
chlorinated tap water be used. Water temperatures within any live well or other holding 
facility shall be kept at or below water temperature at the collection site. No non-native 
animals captured shall be returned to the stream or released alive. Both juvenile 
steelhead and green sturgeon shall be released downstream of the project area. Only a 
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Qualified Biologist with appropriate state and/or federal handling permits are permitted 
to handle state and/or federally listed species. 

2.8 Permittee shall comply with all applicable state and federal laws, including the 
California and Federal Endangered Species Act. This Agreement does not authorize 
the take of any state or federally endangered listed species. Liability for any take or 
incidental take of such species remains the responsibility of the Permittee for the 
duration of the project. Any unauthorized take of listed species may result in 
prosecution and nullification of the Agreement. 

2.9 The perimeter of the work site shall be adequately fenced using high visibility 
Environmentally Sensitive Area (ESA) fencing to prevent damage to adjacent riparian 
habitat. No construction activities, within the riparian zone, will be allowed within the 
habitat protected by the ESA fencing (this does not preclude activities from occurring on 
the bridge or deck work above the ESA area). 

2.10 To the maximum extent practicable, Permittee shall leave the root masses of 
removed trees and shrubs in place. Disturbance or removal of vegetation shall not 
exceed the minimum necessary to complete operations. 

2.11 Permittee shall salvage, stockpile, replace, and contour all wetland soils to the 
maximum extent practicable. 

2.12 Permittee shall conduct work defined in the above project description, and within 
the project area, during periods of dry weather. The project area is defined as the bed, 
bank, channel, and associated riparian habitat. The Permittee shall monitor forecasted 
precipitation. When % inch or more of precipitation is forecasted to occur, the Permittee 
shall stop work before precipitation commences. No activity of the project may be 
started if its associated erosion control measures cannot be completed prior to the 
onset of precipitation. After any storm event, the Permittee shall inspect all sites 
currently under construction and all sites scheduled to begin construction within the next 
72 hours for erosion and sediment problems and take corrective action as needed. 
Seventy-two hour weather forecasts from National Weather Service shall be consulted 
and work shall not start back up until runoff ceases and there is less than a 30% 
forecast for precipitation for the following 24-hour period. 

2.13 Permittee shall utilize erosion control measures throughout all phases of 
operation where sediment runoff from exposed slopes threatens to enter waterways. At 
no time shall silt laden runoff be allowed to enter the stream or directed to where it may 
enter the stream. Erosion control installations shall be monitored for effectiveness and 
shall be repaired or replaced as recommended by a Water Quality Monitor to the 
Resident Engineer or designated representative. As needed to prevent sediment 
transport, Permittee shall deploy soil stabilizer such as hydroseeding, netting, erosion 
control mats, mulch, fiber rolls, silt fences, check dams, and flow velocity dissipation 
devices. Permittee shall stabilize and equip construction site entrances and exits with 
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tire washing capability. Materials containing monofilament or plastic shall not be used. 
Erosion and sediment control measures shall be installed prior to unseasonable rain 
storms. 

2.14 Hydroseed mixes shall not contain exotic plant species. Prohibited exotic plant 
species include those identified in the California Exotic Pest Plant Council's database, 
which is accessible at: http://www.cal-ipc.org/ip/inventory/weedlist.php. 

2.15 Permittee shall exclude concrete from receiving waters until concrete is fully 
cured. If groundwater comes into contact with uncured concrete, it shall be prevented 
from flowing towards receiving waters. 

2.16 Staging and storage areas for equipment, materials, fuels, lubricants and solvents, 
shall be located outside of the creek channel and banks. Stationary equipment such as 
motors, pumps, generators, compressors and welders, located within or adjacent to the 
creek shall be positioned over drip pans. Any equipment or vehicles driven and/or 
operated above or adjacent to the stream must be checked and maintained daily, to 
prevent leaks of materials that if introduced to water could be deleterious to aquatic life. 

2.17 Refueling of mobile construction equipment and vehicles shall not occur within 50 
feet of any water body, or anywhere that spilled fuel could drain to a water body. 
Refueling of stationary equipment requiring breakdown and setup to move will remain in 
place. All equipment shall be refueled with appropriate drip pans, absorbent pads, and 
water quality Best Management Practices. Equipment and vehicles operating in the 
project area shall be checked and maintained daily to prevent leaks of fuels, lubricants, 
or other liquids. 

2.18 Permittee shall plan appropriately to ensure all work within DFG jurisdiction be 
completed by October 15 of each year. 

3. Compensatory Measures 

3.1 Oak tree removal shall be mitigated at a 5:1 removal to replacement 
ratio at the Pacheco Creek Mitigation Area in Santa Clara County. 
Replacement trees shall consist of 5-gallon saplings and shall be 
native species adapted to the lighting, soil and hydrological 
conditions at the replanting site. To ensure 80% survivorship at the 
end of 5 years, monitoring shall be conducted annually for a period 
of five years. If during the annual monitoring the plantings are not 
projected to meet 80% survivorship, Permittee is responsible for 
replacement planting, additional watering, weeding, invasive exotic 
eradication, or any other practices necessary to achieve 80% 
survivorship. 
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CONTACT INFORMATION 

Any communication that Permittee or DFG submits to the other shall be in writing and 
any communication or documentation shall be delivered to the address below by U.S. 
mail, fax, or email, or to such other address as Permittee or DFG specifies by written 
notice to the other. 

To Permittee: 

California Department of Transportation 
Jeffrey G. Jensen 
111 Grand Ave. 
(510)622-8729 
Jeffrey jensen@dot.ca.gov 

To DFG: 

Department of Fish and Game 
Bay Delta Region 
7329 Silverado Trail 
Napa, CA 94558 
Attn: Lake and Streambed Alteration Program - Melissa Escaron 
Notification #1600-2011-0270-R3 
mescaron@dfg.ca.gov 

LIABILITY 

Permittee shall be solely liable for any violations of the Agreement, whether committed 
by Permittee or any person acting on behalf of Permittee, including its officers, 
employees, representatives, agents or contractors and subcontractors, to complete the 
project or any activity related to it that the Agreement authorizes. 

This Agreement does not constitute DFG's endorsement of, or require Permittee to 
proceed with the project. The decision to proceed with the project is Permittee's alone. 

SUSPENSION AND REVOCATION 

DFG may suspend or revoke in its entirety the Agreement if it determines that Permittee 
or any person acting on behalfof Permittee, including its officers, employees, 
representatives, agents, or contractors and subcontractors, is not in compliance with the 
Agreement. 
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Before DFG suspends or revokes the Agreement, it shall provide Permittee written 
notice by certified or registered mail that it intends to suspend or revoke. The notice 
shall state the reason(s) for the proposed suspension or revocation, provide Permittee 
an opportunity to correct any deficiency before DFG suspends or revokes the 
Agreement, and include instructions to Permittee, if necessary, including but not limited 
to a directive to immediately cease the specific activity or activities that caused DFG to 
issue the notice. 

ENFORCEMENT 

Nothing in the Agreement precludes DFG from pursuing an enforcement action against 
Permittee instead of, or in addition to, suspending or revoking the Agreement. 

Nothing in the Agreement limits or otherwise affects DFG's enforcement authority or that 
of its enforcement personnel. 

OTHER LEGAL OBLIGATIONS 

This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from obtaining any other permits or authorizations that might be 
required under other federal, state, or local laws or regulations before beginning the 
project or an activity related to it. 

This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from complying with other applicable statutes in the FGC including, but 
not limited to, FGC sections 2050 et seq. (threatened and endangered species), 3503 
(bird nests and eggs), 3503.5 (birds of prey), 5650 (water pollution), 5652 (refuse 
disposal into water), 5901 (fish passage), 5937 (sufficient water for fish), and 5948 
(obstruction of stream). 

Nothing in the Agreement authorizes Permittee or any person acting on behalf of 
Permittee, including its officers, employees, representatives, agents, or contractors and 
subcontractors, to trespass. 

AMENDMENT 

DFG may amend the Agreement at any time during its term if DFG determines the 
amendment is necessary to protect an existing fish or wildlife resource. 

Permittee may amend the Agreement at any time during its term, provided the 
amendment is mutually agreed to in writing by DFG and Permittee. To request an 
amendment, Permittee shall submit to DFG a completed DFG "Request to Amend Lake 
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or Streambed Alteration" form and include with the completed form payment of the 
corresponding amendment fee identified in DFG's current fee schedule (see Cal. Code 
Regs., tit. 14, § 699.5). 

TRANSFER AND ASSIGNMENT 

This Agreement may not be transferred or assigned to another entity, and any purported 
transfer or assignment of the Agreement to another entity shall not be valid or effective, 
unless the transfer .or assignment is requested by Permittee in writing, as specified 
below, and thereafter DFG approves the transfer or assignment in writing. 

The transfer or assignment of the Agreement to another entity shall constitute a minor 
amendment, and therefore to request a transfer or assignment, Permittee shall submit 
to DFG a completed DFG "Request to Amend Lake or Streambed Alteration" form and 
include with the completed form payment of the minor amendment fee identified in 
DFG's current fee schedule (see Cal. Code Regs., tit. 14, § 699.5). 

EXTENSIONS 

In accordance with FGC section 1605(b), Permittee may request one extension of the 
Agreement, provided the request is made prior to the expiration of the Agreement's 
term. To request an extension, Permittee shall submit to DFG a completed DFG 
"Request to Extend Lake or Streambed Alteration" form and include with the completed 
form payment of the extension fee identified in DFG's current fee schedule (see Cal. 
Code Regs., tit. 14, § 699.5). DFG shall process the extension request in accordance 
with FGC 1605(b) through (e). 

If Permittee fails to submit a request to extend the Agreement prior to its expiration, 
Permittee must submit a new notification and notification fee before beginning or 
continuing the project the Agreement covers (Fish & G. Code,§ 1605, subd. (f)). 

EFFECTIVE DATE 

The Agreement becomes effective on the date of DFG's signature, which shall be: 1) 
after Permittee's signature; 2) after DFG complies with all applicable requirements 
under the California Environmental Quality Act (CEQA); and 3) after payment of the 
applicable FGC section 711.4 filing fee listed at 
http://www.dfg.ca.gov/habcon/cega/cega changes.html. 

TERM 

This Agreement shall expire on December 31, 2017, unless it is terminated or extended 
before then. All provisions in the Agreement shall remain in force throughout its term. 
Permittee shall remain responsible for implementing any provisions specified herein to 
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protect fish and wildlife resources after the Agreement expires or is terminated, as FGC 
section 1605(a)(2) requires. 

AUTHORITY 

If the person signing the Agreement (signatory) is doing so as a representative of 
Permittee, the signatory hereby acknowledges that he or she is doing so on Permittee's 
behalf and represents and warrants that he or she has the authority to legally bind 
Permittee to the provisions herein. 

AUTHORIZATION 

This Agreement authorizes only the project described herein. If Permittee begins or 
completes a project different from the project the Agreement authorizes, Permittee may 
be subject to civil or criminal prosecution for failing to notify DFG in accordance with 
FGC section 1602. 

CONCURRENCE 

The undersigned accepts and agrees to comply with all provisions contained herein. 

FOR CALIFORNIA DEPARTMENT OF 

TRA;12z]~ = 7 

FOR DEPARTMENT OF FISH AND GAME 

A lfi)~ 
VV~tlw~ 

Acting Regional Manger 

Prepared by: Melissa Escaron 
Staff Environmental Scientist 

Date Sent: October 29, 2012 
February 8, 2013 

5/ t4(2otJ 
Date / 
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May 3, 2013 
May 13, 2013 
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NOTlFICA TION OF LAKE OR STREAMBED AL TERA TION 

Complete EACH field, unless otherwise indicated, following the enclosed instructions and submit ALL required 
enclosures. Attach additional pages, if necessary. 

1. APPLICANT PROPOSING PROJECT 

Name Mr. Ron Moriguchi 

Business/Agency CALIFORNIA DEPARTMENT OF TRANSPORTATION, DISTRICT 4 

Street Address 111 GRAND AVENUE 

City, State, Zip OAKLAND, CA 94612 P.O. Box 23660, Oakland, CA 94623 

Telephone (510) 286-5073 Fax (510) 286-4897 

Email Ron_Moriguchi@dot.ca.gov 

2. CONTACT PERSON (Complete only if different from applicant) 

Name Mr. John Yeakel 

Street Address 111 GRAND AVENUE 

City, State, Zip OAKLAND, CA 94612 

Telephone (510) 286-5681 I Fax I 
Email John_ Yeakel@dot.ca.gov 

3. PROPERTY OWNER (Complete only if different from applicant) 

Name 

Street Address 

City, State, Zip 

Telephone I Fax I 
Email 

4. PROJECT NAME AND AGREEMENT TERM 

A. Project Name San Francisquito Creek Bridge Replacement at U.S. 101, (EA 04-235610, Br. # 35-0013) 

B. Agreement Term Requested 
Ill Regular (5 years or less) 

D Long-term (greater than 5 years) 

C. Project Term D. Seasonal Work Period E. Number of Work Days 

Beginning (year) Ending (year) Start Date (month/day) End Date (month/day) 

2013 2016 06/01 10/15 1,040.00 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

5. AGREEMENT TYPE 

Check the applicable box. If box B, C, D, or E is checked, complete the specified attachment. 

A. Ill Standard (Most construction projects, excluding the categories listed below) 

B. O Gravel/Sand/Rock Extraction (Attachment A) Mine l.D. Number: 

c. 0 Timber Harvesting (Attachment B) THP Number: 

D. O Water Diversion/Extraction/lmpoundment (Attachment C) SWRCB Number: 

E. 0 Routine Maintenance (Attachment D) 

F. 0 DFG Fisheries Restoration Grant Program (FRGP) FRGP Contract Number: 

G. D Master 

H. O Master Timber Harvesting 

6. FEES 

Please see the current fee schedule to determine the appropriate notification fee. Itemize each project's estimated cost 
and correspondina fee. Note: The Department mav not process this notification until the correct fee has been received. 

A Project B. Project Cost C. Project Fee 

1 San Francisquito Creek Bridge Replacement at US Route 101 $9,320,000.00 $4,482.75 

2 

3 

4 

5 

D. Base Fee 
(if aoolicable) 
E. TOTAL FEE 

$4,482.75 
ENCLOSED 

7. PRIOR NOTIFICATION OR ORDER 

A. Has a notification previously been submitted to, or a Lake or Streambed Alteration Agreement previously been Issued 
by, the Department for the project described in this notification? 

ll!No 

Notification Number: Date: ·7 Jki { t 1 

Ill No 0 Yes (Enclose a copy of the order, notice, or other directive. If the directive is not in writing, identify the 
person who directed the applicant to submit this notification and the agency he or she represents, and 
describe the circumstances relating to the order.) 

0 Continued on additional page(s) 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

8. PROJECT LOCATION 

A. Address or descriptlort, of project location. 

(Include a map that marks the location of the project with a reference to the nearest city or town, and provide driving 
directions from a major road or highway) 

The San Francisquito Bridge is located on U.S. 101 on the border between Santa Clara and San Mateo counties. San 
Francisquito Creek forms the border between the two counties and the city limits of Palo Alto to the south, and East Palo Alto 
and Menlo Park to the north. The project is located on U.S. 101 between the exits of University Ave. and Embarcadero Rd. 
To reach the project site by car take the Embarcadero Rd. exit, then turn east on Embarcadero Rd. and an immediate left 
onto East Bayshore Rd. which is a frontage road next to the U.S. 101. The San Francisquito Creek bridge is about 1/2 mile 
north of the E. Bayshore Rd./Embarcadero Rd. interchange. The bridge is approximately one mile away from the mouth of 
San Francisquito Creek and San Francisco Bay. The project site elevation is from Oto 20 ft above sea level. Figure 1 
(attached) shows the location of the project. 

0 Continued on additional page(s) 

B. River, stream, or lake affected by the project. jsan Francisquito Creek 

C. what water body is the river, stream, or lake tributary to? jsan Francisco Bay 

D. Is the river or stream segment affected by the project listed in the 
0Yes !ZINo 0Unknown state or federal Wild and Scenic Rivers Acts? 

E. County I Santa Clara and San Mateo 

F. USGS 7.5 Minute Quad Map Name G. Township H. Range I. Section J. Y.i Section 

Palo Alto and Mountain View 5S 3W NA NA 

0 Continued on additional page(s) 

K. Meridian (check one) I OHumboldt Ill Mt. Diablo 0 San Bernardino 

L. Assessor's Parcel Number(s) 

NA 

0 Continued on additional page(s) 

M. Coordinates (If available, provide at least latitude/longitude or UTM coordinates and check appropriate boxes) 

Latitude: 37.452793 I Longitude: -122.127853 

Latitude/Longitude O Degrees/Minutes/Seconds Ill Decimal Degrees 0 Decimal Minutes 

UTM Easting: Norlhing: I Ozone 10 Ozone 11 

Datum used for Latitude/Longitude or UTM 0 NAD27 Ill NAO 83 or WGS 84 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

9. PROJECT CATEGORY AND WORK TYPE (Check each box that applies) 

PROJECT CATEGORY I NEW 
CONSTRUCTION 

I REPLACE 
EXISTING STRUCTURE 

I REPAIR/MAINTAIN 
EXISTING STRUCTURE 

Bank stabilization - bioengineering/recontouring D D D 
Bank stabilization - rip-rap/retaining wall/gabion D D D 
Boat dock/pier D D D 

Boat ramp D D D 

Bridge D Ill D 

Channel clearing/vegetation management D D D 
Culvert D D D 

Debris basin D D D 

Dam D D D 

Diversion structure - weir or pump intake D D D 

Filling of wetland, river, stream, or lake D D D 

Geotechnical survey D D D 

Habitat enhancement - revegetation/mitigation D D D 
Levee D D D 

Low water crossing D D D 

Road/trail D D D 

Sediment removal - pond, stream, or marina D D D 
Storm drain outfall structure D D D 

Temporary stream crossing D D D 

Utility crossing : Horizontal Directional Drilling D D D 

Jack/bore D D D 

Open trench D D D 

Other (specify): D D D 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

10. PROJECT DESCRIPTION 

A. Describe the project in detail. Photographs of the project location and Immediate surrounding area should be included. 

- Include any structures (e.g., rip-rap, culverts, or channel clearing) that will be placed, built, or completed in or near 
the stream, river, or lake. 

- Specify the type and volume of materials that will be used. 

- If water will be diverted or drafted, specify the purpose or use. 

Enclose diagrams, drawings, plans, and/or maps that provide all of the following: site specific construction details; the 
dimensions of each structure and/or extent of each activity in the bed, channel, bank or floodplain; an overview of the 
entire project area (I.e., "bird's-eye view") showing the location of each structure and/or activity, significant area 
features, and where the equipment/machinery will enter and exit the project area. 

The proposed project involves demolishing the existing San Francisquito Creek Bridge and the associated frontage road 
bridges and replacing them with a new bridge that is 14 feet wider and 43 feet longer than the original bridges. The bridge 
will be constructed to satisfy the lane requirements of the 101 Auxiliary Lanes Project and the flow capacity of the creek. 
The proposed bridge will be lengthened by 43 feet to allow for an increase in creek flow based on 100-year flood 
projections and also to facilitate projects proposed by the San Francisquito Creek Joint Powers Authority (SFJPA) that will 
widen the creek channel to increase the flow capacity of San Francisquito Creek and reduce flooding. The added length to 
the bridge will require the construction of three pier walls to replace the two existing pier walls. In addition, the freeway 
profile on each side of the bridge will be modified to conform to the new bridge deck, and the soundwall location on the 
bridge will be shifted to conform to the wider roadway. One of the four bridge cells will remain closed until the SFJPA 
downstream improvement project is completed. 

Ill Continued on additional page(s) 

B. Specify the equipment and machinery that will be used to complete the project. 

Backhoes, excavators, bucket loaders, dump trucks, concrete mixers, concrete pump truck, pavers, drill rig, crane, 
compactors, hydraulic jackhammers, pile drivers, access ramps and temporary falsework 

D Continued on additional page(s) 

C. Will water be present during the proposed work period (specified in box 4.D) in 
the stream, river, or lake (specified in box 8.B). Ill Yes D No (Skip to box 11) 

D. Will the proposed project require work in the wetted portion 
of the channel? 

FG2023 Page 5 of 9 

Ill Yes (Enclose a plan to divert water around work site) 

0No 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

11. PROJECT IMPACTS 

A. Describe impacts to the bed, channel, and bank of the river, stream, or lake, and the associated riparian habitat. 
Specify the dimensions of the modifications in length (linear feet) and area (square feet or acres) and the type and 
volume of material (cubic yards) that will be moved, displaced, or otherwise disturbed, if applicable. 

The project will have permanent and temporary impacts to San Francisquito Creek, a channelized tidally influenced 
perennial stream. The proposed project will permanently impact 0.024 acre of the waters of San Francisquito Creek and 
0.011 acre of estuarine wetlands along the banks of the creek. Temporary impacts include approximately 0.933 acre of the 
waters of San Francisquito Creek and 0.011 acre of estuarine wetlands. The length, acreage and type of fill are in the 
attachment. 

[;zl Continued on additional page(s) 

B. Will the project affect any vegetation? I [;z1 Yes (Complete the tables below) ONo 

VeQetation Type Temporarv Impact Permanent Impact 

See attached table in supplement Linear feet: Linear feet: 

Total area: Total area: 

Linear feet: Linear feet: 

Total area: Total area: 

Tree Soecies Number of Trees to be Removed Trunk Diameter (range) 
Tree of Heaven (Ailanthus altissima) 2 5-13 inches 

Coast Live Oak (Quercus agrifolia) 1 approximately 40 inches 

Lombardi Poplar 2 ·s-8 inches 

D Continued on additional page(s) 

C. Are any special status animal or plant species, or habitat that could support such species, known to be present on or 
near the project site? 

[;z1 Yes (List each species and/or describe the habitat below) DNo D Unknown 
Project site provides potential habitat for Central California Coast steelhead, and green sturgeon. 

[;zl Continued on additional page(s) 

D. Identify the source(s) of Information that supports a "yes" or "no" answer above in Box 11.C. 

Natural Environment Study, Biological Assessment (Attachment 3), Biological Opinion (Attachment 4) 

Ocontinued on additional page(s) 

E. Has a biological study been completed for the project site? 

[;z1 Yes (Enclose the biological study) DNo 

Note: A bioloaical assessment or studv mav be reauired to evaluate ootential oroiect impacts on biological resources. 

F. Has a hydrological study been completed for the project or project site? 

[;z!Yes (Enclose the hydrological study) D No 

Note: A hydrological study or other information on site hydraulics (e.g., flows, channel characteristics, and/or flood 
recurrence intervals) may be required to evaluate potential project impacts on hydrology, 

FG2023 Page 6 of 9 Rev. 7106 



NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

12. MEASURES TO PROTECT FISH, WILDIFE, AND PLANT RESOURCES 

A. Describe the techniques that will be used to prevent sediment from entering watercourses during and after construction. 

Construction and bridge replacement activities are planned to occur from June 1 and October 15 when creek flows are 
minimal, to comply with regulatory requirements, minimize potential discharge of sediment into the creek and to avoid any 
work in the creek when steelhead are likely to be migrating through the project area. Caltrans will employ best 
management practices (BMPs) to prevent sediment and other pollutants entering the creek. Where working areas encroach 
on the creek or instream wetlands, RWQCB-approved physical barriers adequate to prevent the flow or discharge of 
sediment into these systems shall be constructed and maintained between working areas and the creek or wetlands. No 
discharge of sediment into streams shall occur during construction of barriers. 

Ill continued on additional page(s) 

B. Describe project avoidance and/or minimization measures to protect fish, wildlife, and plant resources. 

The construction footprint has been minimized to the greatest extent feasible in order to accomplish the work. The 
construction schedule has been adjusted in order to complete instream project work within two dry season construction 
periods, if possible. Avoidance and Minimization measures are described in the attached supplemental document. 

Ill Continued on additional page(s) 

C. Describe any project mitigation and/or compensation measures to protect fish, wildlife, and plant resources. 

Compensatory mitigation may be necessary to offset permanent and temporary wetland losses. Compensation for impacts 
to jurisdictional waters of the U.S. may be provided through a combination of the following measures: 
• Purchase of wetland creation credits from a mitigation bank approved by the USACE. 
• Purchase of wetland preservation or enhancement credits from a USAGE-approved mitigation bank. 
• Off-site creation, restoration or enhancement of wetlands. 
• On-site creation, restoration or enhancement of wetlands. 
• As approved through negotiations with the USACE during the environmental permitting process. 
(More information provided in supplement) 

Ill Continued on additional page(s) 

13. PERMITS 

List any local, state, and federal permits required for the project and check the corresponding box( es). Enclose a copy of 
each permit that has been issued. 

A. Clean Water Act Section 404 USACE Permit ll!Applied Olssued 

B. RWQCB 401 Permit (Clean Water Certification) ll!Applied O Issued 

C. 0 Applied Olssued 

D. Unknown whether D local, D state, or 0 federal permit is needed for the project. (Check each box that applies) 

0 Continued on additional page(s) 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

14. ENVIRONMENTAL REVIEW 

A. Has a draft or final document been prepared for the project pursuant to the California Environmental Quality Act (CEQA), 
National Environmental Protection Act (NEPA), California Endangered Species Act (CESA) and/or federal Endangered 
Species Act (ESA)? 

--
r;z:JYes (Check the box for each CEQA, NEPA, CESA, and ESA document that has been prepared and enclose a copy of each) 

0No (Check the box for each CEQA, NEPA, CESA, and ESA document listed below that will be or is being prepared) 

D Notice of Exemption D Mitigated Negative Declaration ll!NEPA document (type): EA 

r;zJ Initial Study D Environmental Impact Report D CESA document (type): 

D Negative Declaration D Notice of Determination (Enclose) Ill ESA document (type): BA/BO 

0THP/ NTMP D Mitigation, Monitoring, Reporting Plan 

B. State Clearinghouse Number (if applicable) 2011042065 

C. Has a CEQA lead agency been determined? Ill Yes (Complete boxes D, E, and F) ONo (Skip to box 14.G) 

D. CEQA Lead Agency Caltrans District 4 

E. Contact Person Tom Rosevear I F. Telephone Number I (510) 286-5360 

G. If the project described in this notification is part of a larger project or plan, briefly describe that larger project or plan. 

This project is one component of the larger plan of constructing an auxiliary lane in each direction of U.S. 101 between Marsh 
Road in Menlo Park and Embarcadero Road in Palo Alto, CA. 

D Continued on additional page(s) 

H. Has an environmental filing fee (Fish and Game Code section 711.4) been paid? 

IZI Yes (Enclose proof of payment) D No (Briefly explain below the reason a filing fee has not been paid) 

Note: If a filing fee is required, the Department may not finalize a Lake or Streambed Alteration Agreement until the filing fee 
is paid. 

15. SITE INSPECTION 

Check one box only. 

Ill In the event the Department determines that a site inspection is necessary, I hereby authorize a Department 
representative to enter the property where the project described in this notification will take place at any 
reasonable time, and hereby certify that I am authorized to grant the Department such entry. 

Ill I request the Department to first contact (insert name) Katie Thoreson (Associate Biologist, Caltrans) 
at (insert telephone number) (510) 286-6375 to schedule a date and time 

FG2023 

to enter the property where the project described in this notification will take place. I understand that this may 
delay the Department's determination as to whether a Lake or Streambed Alteration Agreement is required and/or 
the Department's issuance of a draft agreement pursuant to this notification. 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

16. DIGIT AL FORMAT 

Is any of the Information included as part of the notification available in digital format (i.e., CD, DVD, etc.)? 

Ill Yes (Please enclose the information via digital media with the completed notification form) 

0No 

17. SIGNATURE 

I hereby certify that to the best of my knowledge the information in this notification is true and correct and that I am 
authorized to sign this notification as, or on behalf of, the applicant. I understand that If any information in this 
notification is found to be untrue or Incorrect, the Department may suspend processing this notification or suspend or 
revoke any draft or final Lake or Streambed Alteration Agreement issued pursuant tothis ne>tifi9ation_. I understand 
also that if any information in this notification is found to be untrue or Incorrect and the project described in this 
notification has already begun, I and/or the applicant may be subject to civil or criminal prosecution. I understand 
that this notification applies only to the project(s) described herein and that I and/or the applicant may be subject to 
civil or criminal prosecution for undertaking any project not described herein unless the Department has been 
separately notified of that project In accordance with Fish and Game Code section 1602 or 1611. 

Date 

Print Name 
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 June 12, 2013 
 CIWQS Place No. 793406 
 
Sent via electronic mail--no hard copy to follow 
 
California Department of Transportation 
Attn: Ron Moriguchi 
Ron_Moriguchi@dot.ca.gov 
111 Grand Ave. 
Oakland, CA 94612-3717 
 
Subject:  Water Quality Certification for the U.S. 101 San Francisquito Creek 

Bridge Replacement Project, Cities of Palo Alto and East Palo Alto, Santa 
Clara and San Mateo County 

 
Department Project No.: EA 04-23562 
 
Dear Mr. Moriguchi: 
 
We have reviewed and hereby issue water quality certification (Certification) to the 
California Department of Transportation (Department) for the U.S. 101 San Francisquito 
Creek Bridge Replacement Project (Project). The Department is seeking a Nationwide 
Permit 14 for Linear Transportation Projects from the U.S. Army Corps of Engineers 
pursuant to Section 404 of the Clean Water Act (33 U.S.C. § 1344). As such, the 
Department has applied to the San Francisco Bay Regional Water Quality Control Board 
(Water Board) for a Clean Water Act Section 401 water quality certification that the Project 
will not violate State water quality standards. 
 
Project: The following project description was derived from application materials received 
by the Water Board on February 19, 2013 and supplemental information provided by the 
Department via email on May 17, May 31, June 5, and June 6, 2013.  
 
The Department proposes removal and replacement of the bridge that carries U.S. 101, 
East Bayshore Road, and West Bayshore Road over San Francisquito Creek (Creek). The 
existing bridge is structurally deteriorated and lacks hydraulic capacity, which contributes 
to flooding along the Creek. The replacement bridge will be wider than the existing bridge 
to provide standard lane and shoulder widths on U.S. 101, and longer than the existing 
bridge to accommodate a 100-year Creek flow event combined with a 100-year high tide 
event. The Project is planned in conjunction with projects by the San Francisquito Creek 
Joint Powers Authority (SFCJPA) to increase hydraulic capacity in the Creek downstream 



Mr. Ron Moriguchi 
California Department of Transportation  
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and upstream of U.S. 101. The Project is expected to take three years to complete and will 
be staged to minimize traffic impacts.  
 
Project elements include: 
 

• Temporary diversion of the Creek each year between June 1 and October 15. 
Creek diversion will be accomplished by constructing sheet pile cofferdams and a 
installing a 30” diversion pipe to allow water to pass through the work area. 
 

• Installation of access ramps to allow equipment to access the Creek for 
construction of cofferdams and bridge demolition and construction. 

 
• Demolition and removal of the existing bridge which consists of two pier walls and 

three spans. 
 

• Installation of approximately 200 - 16 inch diameter pier piles. 
 

• Installation of falsework and construction of a new bridge composed of three pier 
walls and four spans. Creek flow through the fourth span will be blocked on both 
sides by soldier pile walls until the downstream channel widening project by the 
SFCJPA is completed. 
 

• Placement of rock slope protection along the channel bed at the base of the soldier 
pile wall. Rock slope protection will be removed as part of the SFCJPA project.    
 

• Dewatering of stormwater and groundwater from the project site.   
 

Impacts:  Project implementation would permanently impact approximately 0.05 acre (286 
linear feet) of San Francisquito Creek, and two coast live oak trees. Permanent impact to 
the Creek would result from construction of three concrete bents to support the bridge 
deck and additional shading caused by a larger bridge footprint. Permanent impact to oak 
trees would result from roadway and bridge abutment construction which would 
compromise the root structure of the trees.  
 
Project implementation would temporarily impact approximately 0.02 acre of estuarine 
wetland, 0.93 acres (527 linear feet) of San Francisquito Creek and 0.092 acre of riparian 
vegetation. Temporary impacts will result from demolition and construction of the bridge 
and temporary diversion of the Creek. 
 
See Attachment for impact locations and maps.  
 
Roadway Pollutant Impacts: Project implementation would result in approximately 0.26 
acres of new and 0.44 acres of reworked impervious area. Stormwater runoff from 
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impervious areas may contain hydrocarbons, metals, volatile organic compounds, trash, 
and sediment at levels that may significantly impact waters of the State if left untreated.  
 
Hydromodification Impacts: Added impervious areas may result in alterations to existing 
hydrologic regimes, resulting in erosion and/or changes of sediment transport in receiving 
waters (hydromodification). Because added impervious area for the project will result in a 
minimal increase in stormwater runoff, and the project area discharges to San 
Francisquito Creek, which is tidally influenced, hydromodification mitigation is not required 
for this Project. 
 
Avoidance and Minimization: The Department has avoided and minimized impacts to 
San Francisquito Creek, wetlands, and riparian vegetation by:  utilizing a closed bypass 
pipe to temporarily divert the Creek at the suggestion of the National Marine Fisheries 
Service; utilizing a timber mat and plywood (or equivalent) system to protect the Creek 
from demolition debris; using sediment and erosion control best management practices; 
and performing construction and demolition activities in the Creek between June 1 and 
October 15 when flows are minimal. 
 
Mitigation: To mitigate for permanent impacts to riparian vegetation, the Department shall 
plant 10 oak trees at the Pacheco Creek Mitigation Area in Santa Clara County (see 
Certification Condition no. 2). 
 
To mitigate for temporary impacts to San Francisquito Creek and estuarine wetlands, the 
Department shall remove all non-native materials used for bridge construction and 
temporary creek bypass, that are not part of the permanent bridge structure at the end of 
each construction season. The Creek shall be restored to original elevations and contours, 
except in the areas where it will be widened to increase hydraulic capacity. Widening of 
the Creek shall result in approximately 0.34 acres in increased Creek area within the 
project limits. 
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated 
with approximately 0.70 acre of added and reworked impervious area for this Project, the 
Department shall construct two biofiltration swales to treat stormwater runoff (see 
Certification Condition no. 1). The biofiltration swales shall be located in the northbound 
and southbound entrance loops from Embarcadero Road to U.S. 101 (see Attachment for 
location map and details). Bioswale 1, located in the southbound loop, shall be sized to 
treat approximately 0.498 acre of impervious area. Bioswale 2, located in the northbound 
loop, shall be sized to treat approximately 0.222 acre of impervious area.  
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CEQA Compliance: The Department evaluated the Project pursuant to the requirements 
of the California Environmental Quality Act (CEQA) in a Negative Declaration. The 
Department filed a Notice of Determination on March 19, 2012 that the Project would not 
have a significant effect on the environment (SCH No. 2011042065). 
 
California Wetlands Portal: It has been determined through regional, state, and national 
studies that tracking of mitigation/restoration projects must be improved to better assess 
the performance of these projects. In addition, to effectively carry out the State’s No Net 
Loss Policy for wetlands, the State needs to closely track wetland losses, gains, and 
mitigation/restoration project success. Therefore, we require the Department use the 
California Wetlands Standard Form to provide Project information related to impacts and 
mitigation/restoration measures (see Condition nos. 3 and 4 of this Certification). An 
electronic copy of the form and instructions may be downloaded at: 
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml 
 
Project information concerning impacts and mitigation/restoration will be made available at 
the web link: http://www.californiawetlands.net  
 
Certification: I hereby issue an order certifying that any discharge from the referenced 
Project will comply with the applicable 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. This discharge is also regulated under State Water Resources 
Control Board Order No. 2003 - 0017 – DWQ, “General Waste Discharge Requirements 
for Dredge and Fill Discharges That Have Received State Water Quality Certification” 
which requires compliance with all conditions of this Certification. The following conditions 
are associated with this Certification:  
 

1. As mitigation for increased pollutant loads associated with impervious surface added 
and reworked with the Project, the Department shall provide treatment of stormwater 
runoff from no less than 0.70 acre of impervious area using biofiltration swales. The 
biofiltration swales shall be installed concurrently with this Project and be consistent 
with the plans in the Attachment of this Certification. Any revisions to the biofiltration 
swale design details shall be subject to the acceptance of Water Board staff. 
 

2. To compensate for the removal of two coast live oak trees, the Department shall:   
 

a. Plant no less than 10 oak trees at Pacheco Creek Mitigation Area in Santa 
Clara County, CA; 

http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml
http://www.californiawetlands.net/
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b. Only deem oak tree plantings successful after ten growing seasons, 
whereupon eighty percent of the planted oaks shall exhibit average or 
improved health and vigor from the previous two growing seasons; 

c. Provide additional planting, maintenance and monitoring until the success 
criteria is satisfied if the above success criteria is not met; 

d. Submit monitoring reports to the Water Board by January 1 for years 1, 2, 3, 
5, 7, and 10. All monitoring reports shall include photo-documentation 
utilizing consistent photo vantage points. At the end of year 10, a 
comprehensive final report shall be prepared that includes summaries of the 
monitoring data, representative photos, and maps. 
 

3. The Department is required to use the California Wetlands Standard Form to provide 
project information describing impacts and mitigation/restoration measures within 14 
days from the date of this Certification. An electronic copy of the form can be 
downloaded at: http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. The 
completed California Wetlands form shall be submitted electronically to 
habitatdata@waterboards.ca.gov or shall be submitted as a hard copy to both: 1) The 
Water Board, 1515 Clay St., Suite 1400, Oakland, CA 94612, to the attention of 
California Wetlands Portal; and 2) San Francisco Estuary Institute, 4911 Central Ave., 
Richmond, CA 94804, to the attention of California Wetlands Portal; 

 
4. Mitigation and monitoring reports shall be submitted to the Water Board by January 1 

of each year. Modification of this deadline is subject to the acceptance of Water 
Board staff. The reports may be submitted by upload to the California Wetlands 
Portal website at http://www.californiawetlands.net/tracker/ba/list. Select San 
Francisquito Bridge Replacement Project from the Bay Area Project List and then use 
the “Files & Links” web-link on the mitigation site project page to upload the report. 
The Department shall immediately notify appropriate Water Board staff once the 
monitoring report has been uploaded. If the Department cannot, or chooses not to 
submit the report using the California Wetlands Portal, the report may be submitted 
directly to Water Board staff electronically, via e-mail; 

 
5. All temporarily disturbed areas above the ordinary high water mark shall be re-

vegetated using only native plant species. The Department shall not cause, through 
operation of heavy machinery, or any other construction activity, compaction of 
marshes or open waters in areas of temporary impact. Any compaction of marshes or 
open waters in areas of temporary impact shall require mitigation; 
 

6. The Resident Engineer (or appropriately authorized agent) shall hold onsite water 
quality permit compliance meetings (similar to tailgate safety meetings) to discuss 
permit compliance, including instructions on violation avoidance and violation 
reporting procedures. The meetings shall be held at least every other week, before 
forecasted storm events, and when a new contractor or subcontractor arrives to begin 

http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml
mailto:habitatdata@waterboards.ca.gov
http://www.californiawetlands.net/tracker/ba/list
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work at the site. The contractors, subcontractors and their employees, as well as any 
inspectors or monitors assigned to the Project, shall be present at the meetings.  The 
Department shall maintain dated sign-in sheets for attendees at these meetings, and 
shall make them available to the Water Board on request;   

 
7. Concrete shall be excluded from surface water for a period of 30 days after it is 

poured/sprayed. During that time the concrete shall be kept moist and runoff from the 
concrete shall not be allowed to enter State waters. Commercial sealants may be 
applied to the concrete surface in instances where 30 days of water exclusion is 
infeasible. If sealant is used, water shall be excluded from the site until the sealant is 
cured. If groundwater comes into contact with fresh concrete, it shall be prevented 
from flowing towards surface water; 

 
8. The Project shall be constructed in conformance with the Project Description 

described in this Certification and certification application materials. Any change in 
the Project that could impact State waters may require compensatory mitigation and 
shall first be reported to and found acceptable by the Water Board Executive Officer; 

 
9. If, at any time, an unauthorized discharge to surface water (including wetlands, rivers 

or streams) occurs, or any other water quality problem arises, the associated Project 
activities shall immediately cease until adequate BMPs are implemented. The Water 
Board shall be notified promptly within 24 hours after the unauthorized discharge or 
water quality problem arises; 

 
10. The Department shall adhere to the conditions imposed by Nationwide Permit 14 for 

Linear Transportation Projects issued to the Department by the U.S. Army Corps of 
Engineers, the Streambed Alteration Agreement issued to the Department by the 
California Department of Fish and Wildlife, and the Biological Opinion issued by the 
National Marine Fisheries Service; 

 
11. All activities and best management practices (BMPs) shall be implemented according 

to the submitted application materials and the findings and conditions of this 
Certification. BMPs for erosion, sediment, turbidity and pollutant control shall be 
implemented and in place at commencement of, during, and after any ground clearing 
activities, construction activities, or any other Project activities that could result in 
erosion, sediment, or other pollutant discharges to waters of the State. The BMPs 
shall be implemented in accordance with the Caltrans Construction Site Best 
Management Practice Manual (CCSBMPM) and all contractors and subcontractors 
shall comply with the CCSBMPM. BMPs for erosion and sediment control shall be 
utilized throughout all phases of construction, regardless of date, wherever sediment-
laden runoff threatens to enter waters of the State. The Department shall stage 
erosion and sediment control materials at the work site. All BMPs shall be installed 
properly and in accordance with the manufacturer’s specifications. If the Project 
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Resident Engineer elects to install alternative BMPs for use on the project, the 
Department shall submit a proposal to Water Board staff for review and concurrence; 
 

12. The Department shall not use or allow the use of erosion control products that contain 
synthetic materials within waters of the State at any time. The Department shall 
request approval from Water Board staff if an exception from this requirement is 
needed at a specific location. In upland and riparian areas, the Department shall 
prioritize the use of wildlife-friendly biodegradable (not photo-degradable) erosion 
control products. The Department shall not use or allow the use of erosion control 
products that contain synthetic netting for permanent erosion control (i.e. erosion 
control materials to be left in place for two years or after the completion date of the 
Project).  

 
If the Department finds that erosion control netting or products have entrapped or 
harmed wildlife, personnel shall remove the netting or product and replace it with 
wildlife-friendly biodegradable products;  

 
13. Fueling, lubrication, maintenance, storage and staging of vehicles and equipment 

shall be prohibited within waters of the State. Fueling of individual equipment types 
within waters of the State may be authorized if the Department first prepares a fueling 
plan that: 

a. Identifies the specific piece of machinery that may require fueling within 
waters of the State; 

b. Provides justification for the need to refuel within State waters. The 
justification shall describe why fueling outside of jurisdictional waters is 
infeasible; and 

c. Includes a narrative of specific BMPs that shall be employed to prevent and 
capture fuel releases. 

Fueling of equipment within waters of the State shall be prohibited until the above 
mentioned plan has been approved by Water Board staff. The fueling plan may be 
submitted individually, included in the project Storm Water Pollution Prevention Plan 
(SWPPP), or submitted as a SWPPP amendment. 

 
14. Fueling, lubrication, maintenance, storage and staging of vehicles and equipment 

shall not result in a discharge or a threatened discharge to any waters of the State.  
At no time shall the Department use any vehicle or equipment which leaks any 
substance that may impact water quality;  
 

15. Except as expressly allowed in this Certification, the Department is prohibited from 
discharging waste to waters of the State. No debris, soil, silt, sand, bark, slash, 
sawdust, rubbish, cement or concrete or concrete washings, welding slag, oil or 
petroleum products, or other organic or earthen material from any construction or 
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associated activity of whatever nature, other than that authorized by this Certification, 
shall be allowed to enter into waters of the State. Except for temporary stockpiling of 
waste generated during demolition operations (“temporary” in this instance means 
generated and removed during the same working day), waste materials shall not be 
placed where the materials may be washed by rainfall into waters of the State; 

 
16. The Department shall provide analysis and verification that placement of non-

hazardous waste or inert materials (which may include discarded product or recycled 
materials) will not result in degradation of water quality, human health, or the 
environment. All Project-generated waste shall be handled, transported, and 
disposed in strict compliance with all applicable State and Federal laws and 
regulations. When construction is complete, any excess material or debris shall be 
removed from the work area and disposed of properly and in accordance with the  
State and Federal laws and regulations, the Department is liable and responsible for 
the proper disposal of waste generated by their Project; 

 
17. All imported fill material shall be clean and free of pollutants. All fill material shall be 

imported from a source that has the appropriate environmental clearances and 
permits. The reuse of low-level contaminated solids as fill onsite shall be performed in 
accordance with all State and Federal policies and established guidelines; a plan for 
such re-use must first be submitted to Water Board staff for review and concurrence; 

 
18. Work in flowing or standing surface waters is prohibited; 

 
19. Caltrans shall submit, subject to the acceptance of Water Board staff, a dewatering 

and/or diversion plan that appropriately describes the dewatered or diverted areas 
and how those areas will be handled during construction. The diversion/dewatering 
plans shall be submitted no later than 30 days prior to conducting the proposed 
activity.  Diversion/dewatering activities shall be prohibited until Water Board staff has 
accepted the dewatering/diversion plan for that specific water. Information submitted 
shall include the area or work to be diverted or dewatered and method of the 
proposed activity.  All diversion or dewatering activities shall be designed to minimize 
the impact to waters of the State, avoid fish entrainment, and maintain natural flows 
upstream and downstream.  All dewatering or diversion structures shall be installed in 
a manner that does not cause sedimentation, siltation or erosion upstream or 
downstream.  All dewatering or diversion structures shall be removed immediately 
upon completion of Project activities; 
 

20. This Certification does not allow for the take, or incidental take, of any special status 
species. The Department shall use the appropriate protocols, as approved by the 
California Department of Fish and Wildlife and the USFWS, to ensure that Project 
activities do not impact the Beneficial Use of the Preservation of Rare and 
Endangered Species, as described in the San Francisco Bay Regional Water Quality 
Control Plan;  
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21. The Department shall maintain a copy of this Certification at the Project site to be 

available at all times to Project personnel. It is the responsibility of the Department to 
assure that all personnel (employees, contractors, and subcontractors) are 
adequately informed and trained regarding the conditions of this Certification; 

 
22. The Water Board may add to or modify the conditions of this Certification, as 

appropriate, to implement any new or revised water quality standards and 
implementation plans adopted or approved pursuant to the Porter-Cologne Water 
Quality Control Act or section 303 of the Clean Water Act; 

 
23. This Certification action is subject to modification or revocation upon administrative or 

judicial review, including review and amendment pursuant to Section 13330 of the 
California Water Code and Title 23 of the California Code of Regulations, Section 
3867; 

 
24. This Certification action is not intended and shall not be construed to apply to any 

discharge from any activity involving a hydroelectric facility requiring a Federal 
Energy Regulatory Commission (FERC) license or an amendment to a FERC license, 
unless the pertinent certification application was filed pursuant to California Code of 
Regulations Title 23, Subsection 3855(b) and that application specifically identified 
that a FERC license or amendment to a FERC license for a hydroelectric facility was 
being sought; and 

 
25. This Certification is conditioned upon total payment of the full fee required in State 

regulations (23 CCR Section 3833). The Water Board has received the full fee for 
this Certification.  

 
We anticipate your cooperation in implementing these conditions. However, please be 
advised that any violation of water quality certification conditions is a violation of State law 
and subject to administrative civil liability pursuant to California Water Code, Section 
13350. Failure to respond, inadequate response, late response, or failure to meet any 
condition of this Certification may subject you to civil liability imposed by the Water Board 
to a maximum of $5,000 per day per violation or $10 for each gallon of waste discharged 
in violation of this Certification.  
 
This Certification includes requirements for information and reports. Any requirement for a 
report made as a condition to this action is a formal requirement pursuant to CWC section 
13267, and failure or refusal to provide, or falsification of such required report is subject to 
civil liability as described in California Water Code, Section 13268. 
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If you have any question, please contact Derek Beauduy at (510) 622-2348, or via e-mail 
to DBeauduy@waterboards.ca.gov. 
 
 Sincerely, 
 
 
 
 
 Bruce H. Wolfe 
 Executive Officer 
 
 
Attachment 
   

 
cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board 

 Mr. Cameron Johnson, USACE Mr. Cyrus Vafai, Caltrans 
 Ms. Jane Hicks, Regulatory Branch, USACE Mr. Hardeep Takhar, Caltrans 
 Ms. Melissa Escaron, CDFW Mr. Jason Brush, USEPA 
 Ms. Paula Gill, USACE Mr. Wilfung Martono, Caltrans 
 Mr. Ryan Olah, USFWS  
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March 29, 2011 

Jeffrey Jensen, Chief 
Office of Biological Sciences and Permits 
California Department of Transportation, District 4 
101 Grand Avenue 
Oakland, California, 94612 

Dear Mr. Jensen, 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

Southwest Region 
501 West Ocean Boulevard, Suite 4200 
Long Beach, California 90802- 4213 

In response refer to: 
2010/06575 

Thank you for your letter of November 18, 2010, requesting initiation of consultation with 
NOAA's National Marine Fisheries Service (NMFS) pursuant to section 7 of the Endangered 
Species Act (BSA) of 1973, as amended (16 U.S.C. 1531 et seq.). Effective July 1, 2007, the 
Federal Highway Administration (FHWA) assigned, and the California Department of 
Transportation (Caltrans) has assumed all responsibilities for consultation and approval on most 
highway projects in California. Therefore, Caltrans is now considered the federal action agency 
for BSA consultations with NMFS for federally funded projects. This letter transmits NMFS 
biological opinion (Enclosure I) for Caltrans proposed U.S. Highway 101 Bridge replacement 
project on San Francisquito Creek located at the border between San Mateo and Santa Clara 
counties, California. The enclosed biological opinion describes NMFS' analysis of the effect of 
implementing the proposed project on the threatened Central California Coast (CCC) steelhead 
(Oncorhynchus mykiss) Distinct Population Segment (DPS) and the threatened southern DPS of 
North American green sturgeon (Acipencer medirostris) and their designated critical habitats. 

Based on the best available information, the enclosed biological opinion concludes the U.S. 
Highway 101 Bridge replacement over San Francisquito Creek may affect but is not likely to 
jeopardize the continued existence of CCC steelhead or the southern DPS of North American 
green sturgeon, and is not likely to result in the destruction or adverse modification of critical 
habitat for these species. An incidental take 'statement is included with the enclosed biological 
opinion. The incidental take statement includes non-discretionary terms and conditions that are 
expected to minimize the impacts of incidental take of listed salmonids and green sturgeon as a 
result of the bridge replacement activities. In addition, conservation recommendations have been 
included in the enclosed biological opinion. 

This letter also transmits NMFS' Essential Fish Habitat (EFH) conclusions pursuant to section 
305(b) of the Magnuson-Stevens Fisheries Conservation and Management Act (MSFCMA) 
(Enclosure 2). San Francisquito Creek at the U.S. Highway 101 Bridge crossing includes areas 
identified as EFH for various life stages of species managed under the Pacific Groundfish, 
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Coastal Pelagic, and Pacific Coast Salmon Fishery Management Plans (FMPs). Based on our 
review, NMFS concludes that the U.S. Highway 101 Bridge replacement project has the 
potential to adversely affect EFH. However, the proposed action contains adequate measures to 
avoid, minimize, mitigate, or otherwise offset the adverse effects to EFH. With the terms and 
conditions set forth in the biological opinion, NMFS has no additional EFH Conservation 
Recommendations to provide. 

If you have any questions regarding the enclosed biological opinion, please contact Mr. Joel 
Casagrande at (707) 575-6016, or joel.casagrande@noaa.gov. 

Enclosures 

cc: Chris Yates, NMFS, Long Beach 

czc~ 
odney R. Mcinnis I 

Regional Administrator 

Margaret Gabil, Caltrans Office of Biological Sciences and Permits, Oakland 
Suzanne DeLeon, CDFG, Yountville 
Copy to file 151422-SWR-2010-SR00494 



 
 

 
 

Enclosure 1 
 

BIOLOGICAL OPINION 
 
ACTION AGENCY: California Department of Transportation (Caltrans) 
 
ACTION:  United States (U.S.) Highway 101 San Francisquito Creek 

Bridge Replacement Project 
 
CONSULTATION 
CONDUCTED BY:    National Marine Fisheries Service, Southwest Region 
 
TRACKING NUMBER: 2010/05741 
 
DATE ISSUED:  March 29, 2011  
 
 
I. CONSULTATION HISTORY 
 
Caltrans will be acting as the lead agency as per the agreement with the Federal Highway 
Administration (FHWA) in accordance with Section 6005 (a) of the Safe, Accountable, 
Flexible, Efficient Transportation Equity Act: A Legacy for Users (PL-109-59) to assume 
the FHWA Secretary’s responsibilities under the National Environment Policy Act of 
1969 (42 USC § 4351, et seq.) and all or part of the FHWA Secretary’s responsibilities 
for environmental review, consultation, or other action required under any environmental 
law with respect to one or more highway projects within the state. 
 
On November 26, 2010, NMFS received Caltrans’ November 18, 2010, letter requesting 
initiation of formal consultation pursuant to section 7 of the Endangered Species Act 
(ESA) of 1973, as amended (16 U.S.C. § 1531 et seq.), and the Essential Fish Habitat 
(EFH) provisions of the Magnuson-Stevens Fisheries Conservation and Management Act, 
as amended, for the replacement of the U.S. Highway 101 Bridge over San Francisquito 
Creek.  Caltrans determined that the project, as proposed, is likely to adversely affect 
listed Central California Coast (CCC) steelhead (Oncorhynchus mykiss) Distinct 
Population Segment (DPS) and the southern DPS of North American green sturgeon 
(Acipenser medirostris), and may affect but will not adversely affect designated critical 
habitat for CCC steelhead and southern DPS green sturgeon.   
 
On December 2, 2010, staff from NMFS, Caltrans, and URS Corporation (Caltrans 
contractor) conducted a site visit at the project location to discuss the general scope of the 
project, project timelines, and potential dewatering strategies.  Caltrans had originally 
proposed an open diversion channel to bypass waters (tidal and freshwater) through the 
project site.  NMFS suggested that a closed pipe diversion would not only ensure better 
protection to aquatic species, but would also be more efficient thereby limiting the time 
required to complete the project.  Caltrans agreed to use a closed pipe for their diversion, 
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and on January 20, 2011, they provided NMFS with a general design for their closed 
water diversion.  After receiving the updated water diversion plans on January 20, 2011, 
NMFS determined it had sufficient information to initiate consultation. 
 
On February 11, 2011, Caltrans submitted updated information regarding the installation 
of sheet piles for bank stability.  Caltrans had originally proposed to install sheet piles 
only at the upstream side of the bridge and for its cofferdams.  However, Caltrans 
subsequently determined that the project will require the installation of additional sheet 
piles downstream of the bridge for temporary bank stability.   
 
 
II. DESCRIPTION OF THE PROPOSED ACTION 
 
Caltrans proposes to replace the U.S. Highway 101 Bridge over San Francisquito Creek 
on the border between San Mateo and Santa Clara Counties, at post mark (PM) SCL PM 
101 52.5/SM 101 PM 0.0.  The bridge consists of the U.S. Highway 101 bridge deck and 
the bridge decks for two frontage roads, East Bayshore Road and West Bayshore Road.  
These bridges were built over 50 years ago, have deteriorated, and need to be replaced.  
Much of the replacement work will be done by heavy construction equipment 
(excavators, dump trucks, etc.).  The project is scheduled to last two to three years, and 
instream work will only occur between June 1 and October 15, unless a work window 
extension is granted by NMFS.  Work outside of the live stream channel on the adjacent 
slopes, including bridge deck construction, vegetation clearing, and staging, will be 
conducted year round.  The project is expected to start as early as 2011 and would be 
completed no later than 2014.  There is one activity that is interrelated to this proposed 
action: the Route 101 Auxiliary Lanes-Embarcadero Road to Marsh Road Project 
(Auxilary Lanes Project). 
   
A.  Description of Project Activities 
 
The existing U.S. Highway 101 Bridge over San Francisquito Creek was originally built 
in the 1930’s.  In 1957, the freeway/bridge structure was widened and the East Bayshore 
and West Bayshore frontage roads were added.  The East Bayshore and West Bayshore 
road bridges cross over the creek on the same pier walls (i.e., bridge supports) as the U.S 
Highway 101 Bridge.  The current U.S. Highway 101 Bridge is 232 feet long and 80 feet 
wide and consists of an abutment on each end with two pier walls that divide the channel 
beneath San Francisquito Creek into three flow “cells”.  The current East Bayshore Road 
Bridge is 80 feet long and 38 feet wide, while the West Bayshore Road Bridge is 80 feet 
long and approximately 35 feet wide.  The creek channel beneath the bridges and 
downstream to San Francisco Bay has a long history of flooding due to the limited 
channel capacity.  The portion of the bridge built in the 1930’s is deteriorating and the 
remainder of the bridge is over 50 years old.  Therefore Caltrans determined that the 
entire bridge should be replaced.  
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The bridge accommodates heavy traffic originating from the U.S. Highway 101 freeway 
on the west side of San Francisco Bay and the two frontage roads.  The replacement of 
the bridge would coincide with the addition of auxiliary lanes, a component of a separate 
Route 101 Auxiliary Lanes-Embarcadero Road to Marsh Road Project (Auxiliary Lanes 
Project).  The Auxiliary Lanes Project would involve widening U.S. Highway 101 
between University Avenue and Embarcadero Road to accommodate the new auxiliary 
lanes between the on-ramps and off-ramps in both directions of the freeway.  This project 
is proposed to be constructed concurrently with the proposed bridge replacements. 
 
The proposed U.S. Highway 101 Bridge replacement project involves demolishing the 
existing U.S. Highway 101 Bridge over San Francisquito Creek, including the bridge 
deck and two existing pier walls, and replacing it with a new bridge that is 14 feet wider 
and 44 feet longer (94 feet wide and 276 feet long).  The bridge will be constructed to 
satisfy the lane requirements of the 101 Auxiliary Lanes Project and to accommodate 
greater flow capacity in the creek channel.  The added length to the bridge will require 
the addition of a new pier wall.  The freeway profile on each side of the bridge will be 
modified to conform to the new bridge deck, and the soundwall location on the bridge 
(west side) will be shifted to conform to the wider roadway.  The West Bayshore Road 
and East Bayshore Road bridge decks will also be demolished and replaced in order to 
provide increased flood flow conveyance.  These two bridge decks will each be 44 feet 
wide and 126 feet long and will continue to utilize the same bridge supports as the U.S. 
Highway 101 Bridge.  
 
The new U.S. Highway 101 Bridge and the creek channel beneath the bridge will be 
widened in order to coordinate with a separate project proposed by  the San Francisquito 
Creek Joint Powers Authority (SFCJPA).  The SFCJPA is a government agency 
represented by the cities of East Palo Alto, Palo Alto, and Menlo Park, as well as the 
Santa Clara Valley Water District (SCVWD) and the San Mateo County Flood Control 
District.  They are proposing a major flood control project for the lower reaches of San 
Francisquito Creek.  The new U.S. Highway 101 Bridge and the creek channel beneath 
the bridge will be widened to facilitate the proposed new channel widths and will allow 
for an increase in creek flow based on the 100-year flood projections.  The SFCJPA flood 
control project is currently planned to begin within the next 5 years and will require 
further environmental review.  As of March 2011, the SFCJPA was in the process of 
developing their environmental documents for this project. 
 
1.  Dewatering the Project Area 
 
The action area is located in a reach of San Francisquito Creek that is influenced by tides 
and therefore, both a stream flow and tidal diversion will be necessary to dewater the 
project area.  Waters will be diverted through the project area using cofferdams and a 
large corrugated pipe.  During low tide, a cofferdam consisting of sheet piles will be 
installed at the downstream end of the work area to create a temporary barrier to tidal 
flow.  During this time, the downstream portion of the diversion pipe will be installed and 
will remain sealed to prevent tidal waters from entering the project area.  At the upstream 
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end, a similar cofferdam will be installed to create a check dam for outgoing stream flow.  
The upstream portion of the diversion pipe will be installed and will remain sealed to 
keep stream flows from entering the project work area.  The cofferdams will be 
approximately six feet (ft) tall.  Once the cofferdams are constructed, the remaining 
portions of the diversion pipe will be installed.  After the diversion pipe is fully installed, 
it will be opened on both ends to allow tidal and stream flow exchange through the pipe. 
Caltrans anticipates using a 72-inch corrugated steel pipe, which will lie on the stream 
bed and would be staked into place using joint restrainer assemblies.  Caltrans estimates 
that the cofferdams will take approximately one day each to install, while the installation 
of the diversion pipe will require approximately three days to install. The length of 
dewatered channel will be approximately 450-500 ft.  The diversion will begin as early as 
June 1 and will extend to October 15 of each year unless a time extension is granted by 
NMFS.  At the end of each dry season, the water diversion will be completely removed.  
If a pump is necessary to assist with dewatering of the action area, the pump(s) will be 
double-screened to prevent fish entrainment.  The mesh on the screens will meet NMFS 
and California Department of Fish and Game (CDFG) guidelines for fish screening 
criteria (3/32 inches).  Any water pumped from the creek prior to and/or during 
construction of the bridge will be stored in appropriate tanks pending water quality 
analysis. Caltrans will submit a stream water diversion plan for review no less than 30 
days prior to beginning these activities. 
 
2.  Fish Collection and Relocation 
 
Because the project will require water diversion, fish within the project area will be 
collected and relocated in order to minimize their risk of being harmed or killed.  The fish 
collection and relocation activities will be conducted by a NMFS/CDFG-approved 
biologist.  Methods used to capture and relocate fish in the project area may include dip 
net and seine.  Due to the high conductivity of brackish waters, electrofishing will not be 
used.  Caltrans will submit a fish relocation plan for review no less than 30 days prior to 
beginning these activities. 
 
3.  Bridge Demolition and Construction 
 
The existing U.S. Highway 101 Bridge including the pier walls and the East Bayshore 
Road and West Bayshore Road decks will be demolished and removed using a mounted 
hydraulic jack hammer, an excavator, and dump trucks.  Netting or suspended debris 
racks will be utilized to minimize the amount of debris falling into the creek channel and 
onto the water diversion pipe. 
 
Once the channel is dewatered, timber pads will be laid down in the channel to support 
construction equipment.  Approximately 200 piles (open pile class 200 alt. W) will be 
permanently installed.  The piles will be approximately 80-90 feet long and 16 inches in 
diameter.  The piles will be installed by pre-drilling through the sand layer of 
approximately 40 feet and then driven deeper into the mud layer using a pile driver.  
Approximately 6-8 piles per day will be installed.  Pile driving is estimated to take 
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approximately 30 work days to complete and will occur approximately eight hours per 
day during the dry season.  Falsework will be constructed and the pile cap, pier walls, and 
bridge deck will be poured using a concrete pump truck and cement mixer. 
 
Sheet piles will be installed with a pile driver at five locations including each of the four 
corners of the new bridge.  These will serve as temporary wing-walls and will provide 
stability to the exposed creek banks.  The sections where sheet piles will be installed will 
range in length from 24 to 32 feet and will be between 15 and 17 feet tall.  Some of the 
existing bridge foundation and sacked concrete retaining walls will be removed prior to 
sheet pile installation.  The addition of a third pier wall will create a fourth flow cell 
beneath the bridge between the new pier and the bridge abutment.  The fourth cell will 
need to remain sealed off until the channel upstream and downstream is widened to 
match the wider channel dimensions beneath the bridge.  This will be done with sheet 
piles that will be installed to serve as temporary wing walls between the new pier and the 
creek bank.  In order to maintain structural integrity (i.e., equalize pressure from water 
against the new pier), temporary screened openings will be made in the new pier wall.  
The openings will be screened to keep fish and other organisms from accessing this new 
cell.  A rubber gasket or other device will be used to waterproof all cell, abutment, and 
retaining wall connections that will be exposed to creek flow.  The sheet piles will be left 
in place until the SFCJPA flood wall project is constructed.  Once the SFCJPA flood 
protection project is completed, all of the sheet piles will be removed and the fourth flow 
cell will become fully accessible. All temporary materials in the channel, including the 
falsework, cofferdams, and the creek diversion pipe will be removed at the end of each 
dry season and the end of the project.  
 
4.  Proposed Best Management Practices and Conservation Measures 
 
Caltrans will implement best management practices (BMPs) during project construction 
to avoid and/or minimize potential impacts to special-status species and their designated 
critical habitat.  Soil stabilization measures, sediment control, waste management, and 
materials pollution control BMPs will be implemented to prevent sediment and other 
pollutants from entering the channel during project construction.  All practicable erosion 
and sediment control BMPs will be implemented to minimize the potential for impacts to 
water quality in San Francisquito Creek.   
 
In addition to the BMPs described above, Caltrans has proposed general conservation 
measures to protect special-status species, sensitive habitats and waters of the United 
States.  These measures include worker environmental awareness training prior to start-
of-work, fencing off sensitive habitats, and the use of natural erosion control methods 
(straw pellets, native grass seed mix, or mulch) on all disturbed areas.  Caltrans (2010) 
also includes species-specific conservation measures for steelhead and green sturgeon, 
which include conducting preconstruction surveys for ESA-listed species by a NMFS 
pre-approved biologist.  
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B.  Description of the Action Area 
 
The action area includes “all areas to be affected directly or indirectly by the Federal 
action and not merely the immediate area involved in the action” (50 CFR § 402.02).  For 
this consultation the action area includes the channel banks and bottom from 
approximately 200 feet upstream of the existing U.S. Highway 101 Bridge to 
approximately 1,000 feet downstream of the new bridge.  NMFS assumes suspended 
sediments (i.e., turbidity) generated during the installation and removal of the water 
diversion facilities would settle or become diluted in the tidal channel at a distance of 
approximately 1,000 feet downstream.  Caltrans has determined that the total project 
footprint is 2.34 acres (101,930 square feet), which includes upland areas, jurisdictional 
wetlands, and other waters of the U.S.  The length of the dewatered channel will extend 
approximately 450-500 feet.  The channel within the action area has a trapezoidal form 
and is located in a heavily urbanized area along the U.S. Highway 101 corridor. Some 
sections of the creek banks have been armored with concrete.  
 
 
III. ANALYTICAL FRAMEWORK 
 
A.  Jeopardy Analysis 
  
In accordance with policy and regulation, the jeopardy analysis in this biological opinion 
relies on four components: (1) the Status of the Species, which evaluates the range-wide 
conditions of the CCC steelhead DPS and the southern DPS green sturgeon, the factors 
responsible for that condition, and the species’ likelihood of both survival and recovery; 
(2) the Environmental Baseline, which evaluates the condition of these listed species in 
the action area, the factors responsible for that condition, and the relationship of the 
action area to the likelihood of both survival and recovery of these listed species; (3) the 
Effects of the Action, which determines the direct and indirect effects of the proposed 
Federal action and the effects of any interrelated or interdependent activities on these 
species in the action area; and (4) Cumulative Effects, which evaluates the effects of 
future, non-Federal activities in the action area on these species.  
 
The jeopardy determination is made by adding the effects of the proposed Federal action 
and any Cumulative Effects to the Environmental Baseline and then determining if the 
resulting changes in species status in the action area are likely to cause an appreciable 
reduction in the likelihood of both the survival and recovery of these listed species in the 
wild.  
 
The jeopardy analysis in this biological opinion places an emphasis on the range-wide 
likelihood of both survival and recovery of these listed species and the role of the action 
area in the survival and recovery of these listed species.  The significance of the effects of 
the proposed Federal action is considered in this context, taken together with cumulative 
effects, for purposes of making the jeopardy determination.  We use a hierarchical 
approach that focuses first on whether or not the effects on steelhead and green sturgeon 
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in the action area will impact their respective populations.  If the populations will be 
impacted, we assess whether this impact is likely to affect the ability of the populations to 
support the survival and recovery of the DPS.    
 
B.  Adverse Modification Determination  
 
This biological opinion does not rely on the regulatory definition of destruction or 
adverse modification of critical habitat at 50 CPR 402.021. Instead, we have relied upon 
the statutory provisions of the ESA to complete the following analysis with respect to 
critical habitat.  
 
The adverse modification analysis in this biological opinion relies on four components: 
(1) the Status of Critical Habitat, which evaluates the range-wide condition of critical 
habitat for the CCC steelhead DPS and the southern DPS of green sturgeon in terms of 
primary constituent elements (PCEs), the factors responsible for that condition, and the 
intended conservation value of the critical habitat overall; (2) the Environmental 
Baseline, which evaluates the condition of critical habitat in the action area, the factors 
responsible for that condition, and the conservation value of the critical habitat in the 
action area; (3) the Effects of the Action, which determines the direct and indirect 
impacts of the proposed Federal action and the effects of any interrelated or 
interdependent activities on the PCEs in the action area and how that will influence the 
conservation value of affected critical habitat units; and (4) Cumulative Effects, which 
evaluates the effects of future, non-Federal activities in the action area on the PCEs and 
how that will influence the conservation value of affected critical habitat units.  
 
For purposes of the adverse modification determination, we add the effects of the 
proposed Federal action on CCC steelhead and southern DPS green sturgeon critical 
habitats in the action area, and any Cumulative Effects, to the Environmental Baseline 
and then determine if the resulting changes to the conservation value of critical habitat in 
the action area are likely to cause an appreciable reduction in the conservation value of 
critical habitat range-wide.  Similar to the hierarchical approach used above, if the 
proposed action will negatively affect PCEs of critical habitat in the action area we then 
assess whether the conservation value of the action area will be reduced.  If the action 
area is likely to have its critical habitat value reduced, we then assess whether or not this 
reduction will impact the value of the DPS’s critical habitat designation as a whole. 
 
C.  Use of Best Available Scientific and Commercial Information  
 
To conduct the assessment, NMFS examined an extensive amount of information from a 
variety of sources.  Detailed background information on the biology and status of the 
listed species and critical habitat has been published in a number of documents including 
peer reviewed scientific journals, primary reference materials, and governmental and 
non-governmental reports.  Additional information regarding the effects of the project’s 
                                                 
1 This regulatory definition has been invalidated by Federal Courts. 



 
 

8 
 

actions on the listed species in question, their anticipated response to these actions, and 
the environmental consequences of the actions as a whole was formulated from the 
aforementioned resources, the biological assessment for this project, and project meeting 
notes if applicable.  For information that has been taken directly from published, citable 
documents, those citations have been referenced in the text and listed at the end of this 
document. 
 
 
IV. STATUS OF THE SPECIES/CRITICAL HABITAT 
 
This biological opinion analyzes the effects of the proposed action on the steelhead and 
green sturgeon DPS’s listed below:  
 

 CCC steelhead DPS, listed as threatened under the ESA (71 FR 834), January 5, 
2006 

 Southern DPS of North American green sturgeon, listed as threatened under the 
ESA (71 FR 17757), April 7, 2006 

 
The action area is within the designated critical habitat listed below:  

 
 CCC steelhead critical habitat (70 FR 52488), September 2, 2005. 
 Southern DPS of North American green sturgeon critical habitat (74 FR 52300), 

October 9, 2009. 
 
A.  Species Description, Life History, and Status 
 
In this opinion, NMFS assesses four population viability parameters to help us 
understand the status of CCC steelhead and southern DPS green sturgeon and their 
populations' ability to survive and recover.  These population viability parameters are: 
abundance, population growth rate, spatial structure, and diversity (McElhany et al. 
2000).  While there is insufficient information to evaluate these population viability 
parameters in a thorough quantitative sense, NMFS has used existing information to 
determine the general condition of each population and factors responsible for the current 
status of each DPS or ESU. 
 
We use these population viability parameters as surrogates for numbers, reproduction, 
and distribution, the criteria found within the regulatory definition of jeopardy (50 CFR 
402.20).  For example, the first three parameters are used as surrogates for numbers, 
reproduction, and distribution.  We relate the fourth parameter, diversity, to all three 
regulatory criteria.  Numbers, reproduction, and distribution are all affected when genetic 
or life history variability is lost or constrained resulting in reduced population resilience 
to environmental variation at local or landscape-level scales. 
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1.  Steelhead 
 
a. General Life History 

 
Steelhead are anadromous forms of O. mykiss, spending some time in both freshwater 
and saltwater.  Steelhead young usually rear in freshwater for one to three years before 
migrating to the ocean as smolts, but rearing periods of up to seven years have been 
reported.  Migration to the ocean usually occurs in the spring.  Steelhead may remain in 
the ocean for one to five years (two to three years is most common) before returning to 
their natal streams to spawn (Busby et al. 1996).  The distribution of steelhead in the 
ocean is not well known.  Coded wire tag recoveries indicate that most steelhead tend to 
migrate north and south along the continental shelf (Barnhart 1986). 
 
Steelhead can be divided into two reproductive ecotypes, based upon their state of sexual 
maturity at the time of river entry and the duration of their spawning migration:  stream 
maturing and ocean maturing.  Stream maturing steelhead enter fresh water in a sexually 
immature condition and require several months to mature and spawn, whereas ocean 
maturing steelhead enter fresh water with well-developed gonads and spawn shortly after 
river entry.  These two reproductive ecotypes are more commonly referred to by their 
season of freshwater entry (i.e., summer [stream maturing] and winter [ocean maturing] 
steelhead).  The timing of upstream migration of winter steelhead is correlated with 
higher flow events, such as freshets or sandbar breaches.  Adult summer steelhead 
migrate upstream from March through September.  In contrast to other species of 
Oncorhynchus, steelhead may spawn more than one season before dying (iteroparity); 
although one-time spawners represent the majority.   
 
Because rearing juvenile steelhead reside in freshwater all year, adequate flow and 
temperature are important to the population at all times (CDFG 1997).  Outmigration 
appears to be more closely associated with size than age.  In Waddell Creek, Shapovalov 
and Taft (1954) found steelhead juveniles migrating downstream at all times of the year, 
with the largest numbers of young-of-year (YOY) and age 1+ steelhead moving 
downstream during spring and summer. 
 
Survival to emergence of steelhead embryos is inversely related to the proportion of fine 
sediment in the spawning gravels.  However, steelhead are slightly more tolerant than 
other salmonids, with significant reductions in survival when fine materials of less than 
0.25 inches in diameter comprise 20 to 25 percent of the substrate.  Fry typically emerge 
from the gravel two to three weeks after hatching (Barnhart 1986). 
 
Upon emerging from the gravel, fry rear in edgewater habitats and move gradually into 
pools and riffles as they grow larger.  Older fry establish territories which they defend.  
Cover is an important habitat component for juvenile steelhead, both as a velocity refuge  
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and as a means of avoiding predation (Meehan and Bjornn 1991).  Steelhead, however, 
tend to use riffles and other habitats not strongly associated with cover during summer 
rearing more than other salmonids.  Young steelhead feed on a wide variety of aquatic 
and terrestrial insects, and emerging fry are sometimes preyed upon by older juveniles.  
In winter, juvenile steelhead become less active and hide in available cover, including 
gravel or woody debris.   
 
Water temperature can influence the metabolic rate, distribution, abundance, and 
swimming ability of rearing juvenile steelhead (Barnhart 1986, Bjornn and Reiser 1991, 
Myrick and Cech 2005).  Optimal temperatures for steelhead growth range between 10 
and 20 degrees (°) Celsius (C) (Hokanson et al. 1977, Wurtsbaugh and Davis 1977, 
Myrick and Cech 2005).  Fluctuating diurnal water temperatures are also important for 
the survival and growth of salmonids (Busby et al. 1996).   
 
Suspended sediment concentrations, or turbidity, also can influence the distribution and 
growth of steelhead (Bell 1973, Sigler et al. 1984, Newcombe and Jensen 1996).  Bell 
(1973) found suspended sediment loads of less than 25 milligrams per liter (mg/L) were 
typically suitable for rearing juvenile steelhead. 
 
b. Status of the CCC Steelhead DPS and Critical Habitat 
 
Historically, approximately 48 populations of steelhead existed in the CCC steelhead 
DPS (Bjorkstedt et al. 2005).  Many of these populations (about 36) were independent, or 
potentially independent, meaning they had a high likelihood of surviving for 100 years 
absent anthropogenic impacts (Spence et al. 2008).  The remaining populations were 
dependent upon immigration from nearby CCC steelhead DPS populations to ensure their 
viability (McElhaney et al. 2000, Bjorkstedt et al. 2005).   
 
While historical and present data on abundance are limited, CCC steelhead numbers are 
substantially reduced from historical levels.  A total of 94,000 adult steelhead were 
estimated to spawn in the rivers of this DPS in the mid-1960’s, including 50,000 fish in 
the Russian River – the largest population within the DPS (Busby et al. 1996).  Near the 
end of the 20th Century, McEwan (2001) estimated the wild run population in the Russian 
River Watershed was between 1,700-7,000 fish.  Abundance estimates for smaller coastal 
streams in the DPS indicate low but stable levels with recent estimates for several streams 
(Lagunitas, Waddell, Scott, San Vicente, Soquel, and Aptos creeks) of individual run 
sizes of 500 fish or less (62 FR 43937).  For more detailed information on trends in CCC 
steelhead abundance, see: Busby et al. 1996, NMFS 1997, and NMFS 2005.   
 
Some loss of genetic diversity has been documented and attributed to previous among-
basin transfers of stock and local hatchery production in interior populations in the 
Russian River (Bjorkstedt et al. 2005).  Reduced population sizes and fragmentation of 
habitat in San Francisco streams has likely also led to loss of genetic diversity in these 
populations.   
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CCC steelhead have experienced a serious decline in abundance and long-term 
population trends suggest a negative growth rate.  This indicates the DPS may not be 
viable in the long term.  DPS populations that historically provided enough steelhead 
immigrants to support dependent populations may no longer be able to do so, placing 
dependent populations at increased risk of extirpation.  However, because CCC steelhead 
have maintained a wide distribution throughout the DPS, roughly approximating the 
known historical distribution, CCC steelhead likely possess a resilience that is likely to 
slow their decline relative to other salmonid DPSs or ESUs in worse condition.  The most 
recent status review concludes steelhead in the CCC steelhead DPS remain "likely to 
become endangered in the foreseeable future" (Good et al. 2005), a conclusion that was 
consistent with a previous assessment (Busby et al. 1996) and supported by the most 
recent NMFS Technical Recovery Team work (Spence et al. 2008).  On January 5, 2006, 
NMFS issued a final determination that the CCC steelhead DPS is a threatened species, 
as previously listed (71 FR 834).  Data from the 2008/09 and 2009/2010 adult CCC 
steelhead returns indicate a decline in returning adults across their range compared to 
other recent returns (e.g., 2006/2007, 2007/2008) (Jeffrey Jahn, NMFS, personal 
communication, November 2010). 
 
The condition of CCC steelhead critical habitat, specifically its ability to provide for their 
conservation, has been degraded from conditions known to support viable salmonid 
populations.  NMFS has determined present depressed population conditions are, in part, 
the result of the following human-induced factors affecting critical habitat2:  logging, 
agricultural and mining activities, urbanization, stream channelization, dams, wetland 
loss, and water withdrawals, including unscreened diversions for irrigation.  Impacts of 
concern include alteration of stream bank and channel morphology, alteration of water 
temperatures, loss of spawning and rearing habitat, fragmentation of habitat, loss of 
downstream recruitment of spawning gravels and large woody debris, degradation of 
water quality, removal of riparian vegetation resulting in increased stream bank erosion, 
increases in sedimentation in streams from upland areas, loss of shade (higher water 
temperatures) and loss of nutrient inputs (Busby et al. 1996, 70 FR 52488).  Depletion 
and storage of natural river and stream flows have drastically altered natural hydrologic 
cycles in many of the streams in the DPS.  Alteration of flows results in migration delays, 
loss of suitable habitat due to dewatering and blockage; stranding of fish from rapid flow 
fluctuations; entrainment of juveniles into poorly screened or unscreened diversions, and 
increased water temperatures harmful to salmonids.  Overall, current condition of CCC 
steelhead critical habitat is degraded, and may not provide the conservation value 
necessary for the recovery of the species. 
 
 
 
 
                                                 
2  Other factors, such as over-fishing and artificial propagation have also contributed to the current 
population status of these species.  All these human induced factors have exacerbated the adverse effects of 
natural environmental variability including drought and poor ocean conditions. 
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2.  Green Sturgeon 
 
a. General Life History 
 
Adult green sturgeon are believed to spawn every 3 to 5 years and generally exhibit 
fidelity to their spawning site.  Green sturgeon reach sexual maturity only after several 
years of growth; first spawning generally occurs at 15 years of age for males, and 17 
years for females.  The southern DPS green sturgeon spawn in the deep turbulent sections 
of the upper reaches of the Sacramento River.  CDFG (2002) report southern DPS green 
sturgeon spawning occurs above Hamilton City and possibly as far upstream as Keswick 
Dam.  Adults typically begin their upstream spawning migrations into the San Francisco 
Bay by late February to early March, reach Knights Landing by April, and spawn 
between March and July (Heublein et al. 2009).  Peak spawning is believed to occur 
between mid-April to mid-June.  Green sturgeon in the Sacramento River can display two 
outmigration strategies.  Monitoring data reveals that post-spawned green sturgeon can 
leave the Sacramento River prior to September 1, or remain in the river for several 
additional months (Heublein et al. 2009).   
 
Adult female green sturgeon produce between 60,000 and 140,000 eggs, depending on 
body size, with a mean egg diameter of 4.3 mm (Moyle et al. 1992, Van Eenennaam et 
al. 2001).  Eggs are likely broadcast spawned over large cobble substrate where they 
settle into the spaces between the cobbles, but substrate can range from clean sand to 
bedrock (USFWS 2002).  Like salmonids, green sturgeon require cool water temperatures 
for egg and larval development, with optimal temperatures ranging from 11 to 18˚C. 
 
Juvenile green sturgeon spend from one to three years in freshwater before they enter the 
ocean (Nakamoto et al. 1995, Adams et al. 2002).  Based on Klamath River age 
distribution work by Nakamoto et al. (1995), the majority of fish entering the ocean are 
between 200 and 600 mm in length which suggests they are 2 to 3 years of age.  The low 
abundance of juveniles smaller than 200 mm in the Delta indicates juvenile southern DPS 
green sturgeon likely hold in the mainstem Sacramento River, as suggested by Kyndard 
et al. (2005).  Laboratory studies, conducted by Allen and Cech, Jr. (2007), also indicated 
juveniles spend approximately the first six months in fresh to brackish water and then 
transition into salt water at about 1.5 years of age.  
 
Both adult and juvenile green sturgeon are benthic feeders (Moyle 2002).  Adult green 
sturgeon are believed to feed primarily upon benthic invertebrates such as clams, mysid 
and grass shrimp, and amphipods (Radtke 1966, Adams et al. 2002), and to some extent 
on fish.  Adults captured in the Sacramento-San Joaquin Delta are known to feed on 
invertebrates such as shrimp, mollusks, amphipods, and additionally upon small fish 
(Adams et al. 2002).  Juvenile green sturgeon in the San Francisco Bay have been shown 



 
 

13 
 

to feed on opossum shrimp (Neomysis mercedie) and amphipods (Corophium spp.) 
(Moyle 2002). 
 
Southern DPS green sturgeon are also known to inhabit nearshore marine waters, and are 
commonly observed in bays and estuaries.  Kelly et al. (2007) studied the movement of 
six green sturgeon (one adult and five sub-adults) in the San Francisco Estuary (tagged in 
San Pablo Bay) and discovered while adults and sub-adults occupied shallow water 
depths, there were distinct directional movements.  In contrast, when the fish exhibited 
non-directional movements, they remained close to the bottom.  The movements were not 
found to be related to salinity, current, or temperature and the authors surmised they are 
related to food resource availability.    
 
b. Status of Southern DPS Green Sturgeon and Critical Habitat 
 
The southern DPS green sturgeon is considered vulnerable to catastrophic events due in 
part to a small estimated spawning population and drastic reductions in historically 
accessible spawning habitat.  The precise population size of southern DPS green sturgeon 
is unknown, but it is likely to be much smaller than the northern DPS.  Population 
abundance information concerning the southern DPS green sturgeon is described in the 
NMFS status reviews (Adams et al. 2002, NMFS 2005).  Abundance information is 
limited, coming mainly from three sources:  1) incidental captures in the CDFG white 
sturgeon monitoring program, 2) fish monitoring efforts associated with two diversion 
facilities on the upper Sacramento River, and 3) fish salvage operations at the water 
export facilities on the Sacramento-San Joaquin Delta.  These data are insufficient in a 
variety ways (short time series, non-target species, etc.) and do not support more than a 
qualitative evaluation of changes in green sturgeon abundance.  
 
Some population abundance information comes from incidental captures of southern DPS 
green sturgeon from the white sturgeon monitoring program by the CDFG sturgeon 
tagging program (CDFG 2002).  CDFG (2002) utilizes a multiple-census or Peterson 
mark-recapture method to estimate the legal population of white sturgeon captures in 
trammel nets.  By comparing ratios of white sturgeon to green sturgeon captures, CDFG 
provides estimates of adult and sub-adult southern DPS green sturgeon 
abundance.  Estimated abundance between 1954 and 2001 ranged from 175 fish to more 
than 8,000 per year and averaged 1,509 fish per year.  Unfortunately, there are many 
biases and errors associated with these data, and CDFG does not consider these estimates 
reliable.  Fish monitoring efforts at the Red Bluff Diversion Dam (RBDD) and Glenn-
Colusa Irrigation District (GCID) on the upper Sacramento River have captured between 
0 and 2,068 juvenile southern DPS green sturgeon per year (Adams et al. 2002). 
 
Green sturgeon salvage numbers are recorded at California State (1968-present) and 
Federal (1980-present) water export facilities on the Sacramento-San Joaquin Delta.  The 
average number of southern DPS green sturgeon taken per year at the state facility prior 
to 1986 was 732; from 1986 to 2001, the average per year was 47 (70 FR 17386).  For the 
Federal facility, the average number prior to 1986 was 889; from 1986 to 2001 the 
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average was 32 (70 FR 17386).  Additional analysis of southern DPS green sturgeon 
indicate a downward trend in the number of green sturgeon per acre-foot of exported 
water at state and Federal facilities since 1974 and 1983 respectively.  Direct capture in 
salvage operations is a small component of the overall effect of water export facilities on 
southern DPS green sturgeon; entrained juvenile green sturgeon are exposed to potential 
high levels of predation by exotic predators, disruption in migratory behavior, and poor 
habitat quality.  Delta water exports have increased substantially over the last ten years 
and it is likely that this has contributed to negative trends in the abundance of migratory 
fish that utilize the delta, including the southern DPS green sturgeon.  Catches of sub-
adult and adult southern DPS green sturgeon by the Interagency Ecological Program 
between 1996 and 2004 ranged from 1 to 212 green sturgeon per year (212 occurred in 
2001), however, the portion of these captures consisting of southern DPS green sturgeon 
is unknown as the fish were primarily captured in San Pablo Bay which is known to 
consist of a mixture of northern and southern DPS green sturgeon.   
 
Recent spawning population estimates using sibling based genetics by Israel (2006) 
indicates a maximum spawning population of 32 spawners in 2002, 64 in 2003, 44 in 
2004, 92 in 2005, and 124 in 2006 above RBDD (with an average of 71).  Based on the 
length and estimated age of post-larvae captured at RBDD (approximately two weeks of 
age) and GCID (downstream; approximately three weeks of age), it appears the majority 
of southern DPS green sturgeon are spawning above RBDD.3 
  
The most recent status review update concluded the southern DPS green sturgeon is 
likely to become endangered in the foreseeable future due to the substantial loss of 
spawning habitat, the concentration of a single spawning population in one section of the 
Sacramento River, and multiple other risks to the species such as stream flow 
management, degraded water quality, and introduced species (NMFS 2005).  Based on 
this information, the southern DPS green sturgeon was listed as threatened on April 7, 
2006 (71 FR 17757).  
 
Critical habitat was designated for the southern DPS of green sturgeon on October 9, 
2009 (74 FR 52300) and includes coastal United States marine waters within 60 fathoms 
depth from, and including, Monterey Bay, California, north to Cape Flattery, 
Washington, including the Strait of Juan de Fuca, Washington, to its United States 
boundary.  The project’s action area (i.e., tidal portion of San Francisquito Creek) is 
located within designated critical habitat for southern DPS green sturgeon.  Primary 
constituent elements of designated critical habitat in the action area include adequate food 
resources and foraging habitat; and the estuarine water column, which includes suitable 
depth, sediment, and water quality. 
 
 
 
                                                 
3 There are many assumptions with this interpretation (i.e., equal sampling efficiency and distribution of 
post-larvae across channels) and this information should be considered cautiously. 
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The current condition of critical habitat for the southern DPS of green sturgeon is 
degraded over its historical conditions.  It does not provide the full extent of conservation 
values necessary for the recovery of the species, particularly in the upstream riverine 
habitat of the Sacramento River.  In particular, passage and water flow PCEs have been 
impacted by human actions, substantially altering the historical river characteristics in 
which the southern DPS of green sturgeon evolved.  In addition, the alterations to the 
Sacramento-San Joaquin River Delta may have a particularly strong impact on the 
survival and recruitment of juvenile green sturgeon due to their protracted rearing time in 
the delta and estuary.  Loss of individuals during this phase of the life history of green 
sturgeon represents losses to multiple year classes rearing in the Delta, which can 
ultimately impact the potential population structure for decades to come. 
 
B.  Factors Responsible for Steelhead and Sturgeon Stock Declines 
 
NMFS cites many reasons (primarily anthropogenic) for the decline of steelhead (Busby 
et al. 1996) and southern DPS of green sturgeon (Adams et al. 2002, NMFS 2005).  The 
foremost reason for the decline in these anadromous populations is the degradation and/or 
destruction of freshwater and estuarine habitat.  Additional factors contributing to the 
decline of these populations include:  commercial and recreational harvest, artificial 
propagation, natural stochastic events, marine mammal predation, and reduced marine-
derived nutrient transport. 
 
The following section details the general factors affecting the CCC steelhead and 
southern green sturgeon in California.  The extent to which there are species specific 
differences in these factors is not clear; however, the freshwater ecosystem characteristics 
necessary for the maintenance of self-sustaining populations of steelhead and green 
sturgeon are similar. Therefore, most of these factors below affect both steelhead and 
green sturgeon. 
 
1.  Habitat Degradation and Destruction 
 
The best scientific information presently available demonstrates a multitude of factors, 
past and present, have contributed to the decline of west coast salmonids by reducing and 
degrading habitat by adversely affecting essential habitat features.  Most of this habitat 
loss and degradation has resulted from anthropogenic watershed disturbances caused by 
urban development, agriculture, poor water quality, water resource development, dams, 
gravel mining, forestry (Busby et al. 1996, Adams et al. 2002, Good et al. 2005), and 
lagoon management (Smith 1990, Bond 2006).   
 
2.  Commercial and Recreational Harvest 
 
Ocean salmon fisheries off California are managed to meet the conservation objectives 
for certain stocks of salmon listed in the Pacific Coast Salmon Fishery Management Plan, 
including any stock that is listed as threatened or endangered under the ESA.  Early 
records did not contain quantitative data by species until the early 1950’s.  In addition, 
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the confounding effects of habitat deterioration, drought, and poor ocean conditions on 
salmonids make it difficult to assess the degree to which recreational and commercial 
harvest have contributed to the overall decline of salmonids and green stugeon in West 
Coast rivers. 
 
3.  Artificial Propagation 
 
Releasing large numbers of hatchery fish can pose a threat to wild salmon and steelhead 
stocks through genetic impacts, competition for food and other resources, predation of 
hatchery fish on wild fish, and increased fishing pressure on wild stocks as a result of 
hatchery production (Waples 1991).   
 
4.  Natural Stochastic Events 
 
Natural events such as droughts, landslides, floods, and other catastrophes have adversely 
affected salmon and steelhead populations throughout their evolutionary history.  The 
effects of these events are exacerbated by anthropogenic changes to watersheds such as 
logging, roads, and water diversions.  These anthropogenic changes have limited the 
ability of salmon and steelhead to rebound from natural stochastic events and depressed 
populations to critically low levels. 
 
5.  Marine Mammal Predation 
 
The population of some marine mammal species, such as the Harbor seal (Phoca vitulina) 
and California sea lion (Zalophus californianus), have increased along the Pacific Coast 
(NMFS 1999).  Although predation by these mammals is not believed to be a major 
factor in overall population decline, there may be substantial localized impacts on 
salmonids particularly during the migration season (Hanson 1993).    
 
6.  Reduced Marine-Derived Nutrient Transport 
 
Marine-derived nutrients from adult salmon carcasses have been shown to be vital for the 
growth of juvenile salmonids and the surrounding terrestrial and riverine ecosystems 
(Bilby et al. 1996, Bilby et al. 1998, Gresh et al. 2000).  Declining salmon and steelhead 
populations have resulted in decreased marine-derived nutrient transport to many 
watersheds.  This has contributed to the further decline of ESA-listed salmonid 
populations (Gresh et al. 2000).   
 
7.   Ocean Conditions 
 
Recent evidence suggests poor ocean conditions played a significant role in the low 
number of returning adult fall run Chinook salmon to the Sacramento River in 2007 and 
2008 (Lindley et al. 2009).  The decline in ocean conditions likely affected ocean 
survival of all west coast salmonid populations (Good et al. 2005, Spence et al. 2008). 
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C.  Global Climate Change 
 
The acceptance of global climate change as a scientifically valid and anthropogenically 
driven phenomenon has been well established by the United Nations Framework  
Convention on Climate Change (UNFCCC), the Intergovernmental Panel on Climate 
Change, and others (Davies et al. 2001, Oreskes 2004, UNFCCC 2006).  The most 
relevant trend in climate change is the warming of the atmosphere from increased 
greenhouse gas emissions.  This warming is inseparably linked to the oceans, the 
biosphere, and the world's water cycle.  Changes in the distribution and abundance of a 
wide array of biota confirm a warming trend is in progress, and that it has great potential 
to affect species’ survival (Davies et al. 2001).  In general, as the magnitude of climate 
fluctuations increases, the population extinction rate also increases (Good et al. 2005).  
Global warming is likely to manifest itself differently in different regions.   
 
Modeling of climate change impacts in California suggests average summer air 
temperatures are expected to increase (Lindley et al. 2007).  Heat waves are expected to 
occur more often, and heat wave temperatures are likely to be higher (Hayhoe et al.  
2004). Total precipitation in California may decline; critically dry years may increase 
(Lindley et al. 2007, Schneider 2007).  The Sierra Nevada snow pack is likely to decrease 
by as much as 70 to 90 percent by the end of this century under the highest emission 
scenarios modeled (Luers et al. 2006).  Wildfires are expected to increase in frequency 
and magnitude, by as much as 55 percent under the medium emissions scenarios modeled 
(Luers et al. 2006).  Vegetative cover may also change, with decreases in evergreen 
conifer forest and increases in grasslands and mixed evergreen forests.  The likely change 
in amount of rainfall in Northern and Central Coastal streams under various warming 
scenarios is less certain, although as noted above, total rainfall across the state is expected 
to decline.  For the California North Coast, some models show large increases (75 to 200 
percent) while other models show decreases of 15 to 30 percent (Hayhoe et al. 2004).  
Many of these changes are likely to further degrade salmonid habitat by, for example, 
reducing stream flows during the summer and raising summer water temperatures.  
Estuaries may also experience changes detrimental to green sturgeon.  Estuarine 
productivity is likely to change based on changes in freshwater flows, nutrient cycling, 
and sediment amounts (Scavia et al. 2002).  The projections described above are for the 
mid to late 21st Century.  In shorter time frames natural climate conditions are more likely 
to predominate (Cox and Stephenson 2007, Smith et al. 2007). 
 
 
V.  ENVIRONMENTAL BASELINE 
 
The environmental baseline is the current status of species and critical habitat in the 
action area based on analysis of the effects of past and ongoing human and natural 
factors.  The environmental baseline includes the past and present impacts of all Federal, 
State, or private actions and other human activities in the action area, the anticipated 
impacts of all proposed Federal projects in the action area that have already undergone 
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formal or early section 7 consultation, and the impacts of State or private actions which 
are contemporaneous with the consultation in process (50 CFR 402.02). 
 
The proposed project is located where U.S. Highway 101 crosses San Francisquito Creek 
at the border of southern San Mateo and northern Santa Clara counties.  This reach of San 
Francisquito Creek is located in a heavily urbanized, low gradient area, historically 
occupied by extensive tidal marshes at the edge of San Francisco Bay.  The project 
location is approximately one mile upstream of the current mouth of the creek at San 
Francisco Bay and does experience daily tidal fluctuations.   
 
San Francisquito Creek Watershed drains approximately 47.5-square-miles on the eastern 
side of the Santa Cruz Mountains.  Major tributaries include Bear Creek, Corte Madera 
Creek, and Los Trancos Creek, which converge to form San Francisquito Creek.  The 
project area has a Mediterranean climate, typical of the California’s central coast, with 
cool, wet winters and a long, mild dry season.  Rainfall in the winter averages 
approximately 35 inches per year, falling mainly between the months of October and 
March.  Portions of the upper San Francisquito Creek watershed are perennial and 
support spawning and rearing habitat for CCC steelhead.  Sections of the mainstem of 
San Francisquito Creek dry by late spring or early summer in most years (Launer and 
Spain 1998, Metzger 2002, Jones and Stokes 2006).    

A. Status of Critical Habitat within the Action Area 
 
The lower reaches of San Francisquito Creek are heavily channelized and some areas of 
the stream banks are armored with concrete to prevent erosion (Figures 1 and 2).  In the 
action area, San Francisquito Creek is tidally influenced.  The channel bottom is fairly 
uniform throughout this section and is only completely flooded during high tides.  Within 
the action area, bank vegetation is limited and is dominated by non-native, ruderal 
species including ice plant, poison hemlock, and various species of annual grasses.  
Channel substrate is predominantly sand upstream of the bridge and silt and clay  
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downstream, and therefore this reach does not support spawning habitat for either CCC 
steelhead or southern DPS green sturgeon.  Freshwater flow through the action area 
during the dry season is either non-existent or consists largely of urban runoff.   
 
For CCC steelhead, this reach of San Francisquito Creek only serves as migratory habitat 
for adults during winter and spring, and smolts during the smolt out-migration period in 
spring.  NMFS believes that the PCEs for migration within the action area are good due 
to the lack of migration impediments (Caltrans 2010); however the overall PCEs for 
migration in the watershed are degraded due to multiple barriers upstream in the 
watershed (Smith and Harden 2001, Cleugh and McKnight 2002, Spence et al. 2008). 
Overall, the PCEs for steelhead rearing throughout the mainstem of San Francisquito 
Creek are degraded due to channelization, limited pool development and overwintering 
habitat, and impacted water quality conditions (Jones and Stokes 2006).  Meanwhile, the 
PCEs for spawning in the watershed have also been degraded due to sedimentation (Jones 
and Stokes 2006). 
 
For southern DPS green sturgeon, the action area could potentially provide suitable 
rearing habitat in the tidal portions of the channel.  NMFS believes the overall PCE for 
rearing of green sturgeon are degraded due to the poor overall condition of the habitat, 
including a lack of emergent marsh, limited depth and cover, and reduced channel 
complexity.  Adult southern DPS green sturgeon are only known to spawn in deep, 
turbulent pools in the upper Sacramento River below Keswick Dam and therefore 
spawning would not occur in the San Francisquito Creek watershed. 
 
B. Status of Listed Species in the Action Area  
 
1.  CCC Steelhead: 
 
The San Francisquito Creek steelhead population has been classified as potentially 
independent (Bjorkstedt et al. 2005, Spence et al. 2008).  Juvenile and adult abundance 
data for this watershed are very limited.  Overall, the watershed’s population status, 
trends, and viability were found to be insufficient (Spence et al. 2008).   
 
Based on more recent observations, adult steelhead continue to use San Francisquito 
Creek and its tributaries (Launer and Spain 1998, Leidy et al. 2005).  Most steelhead 
presence data are based on observations from local residents/biologists and pertain 
primarily to the upper watershed.   Launer and Spain (1998) conducted observations of 
fish and amphibian communities in San Francisquito Creek through the Stanford 
University property during the summer of 1997.  Based on their observations, they 
estimated a few thousand juvenile steelhead inhabited that segment of the creek, which 
represents a small fraction of the total available rearing habitat available to steelhead in 
the watershed.  In the summer of 2004, juvenile steelhead were captured and relocated at 
two sites on the upper mainstem of San Francisquito Creek.  Juvenile steelhead densities 
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at the two sites were approximately 17 and 12 fish per 100 feet respectively (Alley and 
Associates 2004).   
 
Steelhead use of the action area would be primarily as migratory habitat for adults and 
smolts migrating in and out of the watershed.  As noted earlier, reaches upstream of the 
U.S. Highway 101 Bridges go dry in most years and therefore summer rearing habitat is 
not available at this location (Launer and Spain 1998, Metzger 2002, Leidy et al. 2005).  
In the action area, NMFS expects juvenile and smolt steelhead presence during the 
summers will be limited to very few individuals, if any, due to the lack of connection 
with upstream rearing areas in most years, the timing of project implementation (i.e., at 
the end of the smolt out-migration season), and the poor quality of rearing habitat 
described above. 
 
2.  Southern DPS Green Sturgeon: 
 
There are no known records of green sturgeon utilizing San Francisquito Creek or its 
watershed for spawning or rearing (David Woodbury, NMFS, personal communication, 
December 21, 2010).  Juvenile green sturgeon have occasionally been captured by CDFG 
during trawl surveys in southern San Francisco Bay (David Woodbury, NMFS, personal 
communication, December 21, 2010).  While no surveys for green sturgeon have been 
conducted in the action area, tidal sloughs are used as foraging habitat by green sturgeon, 
and green sturgeon have been observed nearby in southern San Francisco Bay.  
Therefore, NMFS assumes they are present in the action area when tidal conditions 
permit.  Based on the poor condition of habitat in the action area for green sturgeon (i.e., 
shallow waters, poor cover, and limited foraging habitat) NMFS expects very few green 
sturgeon juveniles will be present. 
 
C. Factors Affecting Species Environment within San Francisquito Creek and the 
Action Area 
 
Jones and Stokes (2006) conducted a limiting factors analysis for steelhead in the San 
Francisquito Creek.  Based on their conclusion, multiple factors are impacting the 
survival and abundance of steelhead in San Francisquito Creek.  They identified poor 
overwintering habitat (i.e., a lack of deep, complex pools) as the primary limiting factor 
for juvenile survival.  Although the availability of summer rearing habitat was not found 
to be a limiting factor, they noted that summer rearing habitat was degraded due to a lack 
of deep pools, low abundance of large woody debris, limited coarse substrate 
accumulations caused by channelization, urban development, and stream flow regulation. 
Steelhead outmigration success is limited by seasonal drying which may be further 
impacted by fish passage impediments in San Francisquito Creek.  In dry to average 
years, low spring outmigration flows severely limits passage for out-migrating smolts 
(Dr. Jerry Smith, SJSU, personal communication, December 6, 2010).  Multiple dams in 
the upper watershed have blocked approximately 33 percent of the historic spawning 
habitat in the San Francisquito Creek watershed (Spence et al. 2008). 
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Within the action area, a lack of persistent summer stream flow, suitable cover, and poor 
substrate conditions likely precludes juvenile steelhead from utilizing this reach 
successfully for summer rearing. Use of the action area by juvenile green sturgeon during 
summer would be limited to periods of high tide when the channel is fully inundated.  
Even during high tide, foraging habitat is limited to the channel bottom and cover from 
predators is scarce in this heavily channelized reach.   
 
D.  Previous Section 7 Consultations and Section 10 permits in the Action Area 
 
NMFS has conducted one previous section 7 consultation within the action area.  This 
project was for the construction of a storm water pumping station located immediately 
downstream of the U.S. Highway 101 Bridge (shown in Figure 3) and was found to not 
likely adversely affect CCC steelhead or designated critical habitat.   
 
Section 10(a)(1)(A) research and enhancement permits and research under exemptions 
granted in section 4(d) of the ESA could potentially occur in the San Francisquito Creek 
Watershed.  Currently, four active section 10(a)(1)(A) research and enhancement permits 
have been issued that authorize research on CCC steelhead in the San Francisquito Creek 
Watershed.  As of 2010, no take of CCC steelhead has occurred in the San Francisquito 
Creek Watershed related to these permits. 
 
 
VI.  EFFECTS OF THE PROPOSED ACTION 
 
The purpose of this section is to identify the direct and indirect effects of the proposed 
action, and any interrelated or interdependent activities, on threatened CCC steelhead and 
southern DPS green sturgeon and their designated critical habitat.  Data to quantitatively 
determine the precise effects of the proposed action on these species and their critical 
habitat are limited or not available; the assessment of effects therefore focuses mostly on 
qualitative identification.  This approach was based on knowledge and review of the 
ecological literature concerning the effects of loss and alteration of habitat elements 
important to salmonids and green sturgeon, including the primary constituent elements of 
critical habitat.  This information was used to gauge the likely effects of the proposed 
project via an exposure and response framework that focuses on what stressors (physical, 
chemical, or biotic), directly or indirectly caused by the proposed action, that steelhead 
and green sturgeon and their critical habitat are likely to be exposed to.  Next, we 
evaluate the likely response of steelhead and green sturgeon and their critical habitat to 
these stressors in terms of changes to survival, growth and reproduction, and changes to 
the ability of PCEs to support the value of critical habitat. 
 
A.  Fish Relocation Activities 
 
Based on the poor habitat quality and lack of perennial stream flow in the lower creek 
channel, NMFS assumes the presence of both juvenile steelhead and green sturgeon will 
be rare in the action area during the proposed construction period (June 1-October 15).  



 
 

23 
 

However, due to inter-annual variation in stream flow patterns and smolt out-migration 
timing/duration, a small number of juvenile and/or smolt steelhead (less than 20 
individuals each year) may be encountered during the initial dewatering in early June.  
Similarly, juvenile green sturgeon may be encountered while foraging in the tidal 
portions of the creek.  NMFS anticipates only a small number of juvenile green sturgeon 
(less than 20 individuals each year), if any, to be present in the project area during the 
proposed action.  
 
Once the diversion facilities are in place, steelhead and green sturgeon will be able to 
move through the work area in the diversion pipe only.  Before and during dewatering of 
the work area, the applicant will capture and relocate fish within the work area in order to 
avoid direct mortality and minimize the possible stranding of fish.  Steelhead and green 
sturgeon in the project area will be captured by seine and or dip net, and then transported 
and released to a suitable location downstream of the dewatered channel.  Electrofishing 
will not be used to capture fish due to potentially high salinity/conductivity levels in the 
tidal channel.   
 
Fish capture and relocation activities pose a risk of injury or mortality to fish species.  
Fish collecting gear, whether passive (Hubert 1996) or active (Hayes et al. 1996) has 
some associated risk to fish, including stress, disease transmission, injury, or death.  The 
amount of unintentional injury and mortality attributable to fish capture varies widely 
depending on the method used, the ambient conditions, and the expertise and experience 
of the field crew.  Since fish relocation activities will be conducted by qualified fisheries 
biologists following both the CDFG and NMFS guidelines, direct effects to and mortality 
of steelhead and green sturgeon during capture will be minimized.  Data from years of 
similar salmonid relocation activities indicate that average mortality rate is below one 
percent (Jeffrey Jahn, NMFS, personal communication, February 2011).  Based on this 
information, NMFS will use 2 percent as the maximum amount of mortality likely from 
fish relocation for the project, or no more than one fish of both species. 
 
Ideally sites selected for relocating fish should have ample habitat.  However, because of 
the degraded habitat conditions in San Francisquito Creek, relocated fish may endure 
short-term stress from crowding at the relocation sites.  Relocated fish may also face 
increased competition for available resources such as food and habitat.  Some of the fish 
released at the relocation sites may choose not to remain in these areas and may move 
either upstream or downstream to areas that have more habitat and a lower density of 
fish.  Because relocated fish will have the opportunity to quickly relocate into adjacent 
areas, thereby minimizing competition and crowding stress, NMFS does not believe 
relocation activities will reduce the fitness of individual fish. 
 
B.  Dewatering 
 
The project will require channel dewatered during two to three consecutive dry seasons.  
A vast majority, if not all, of the water present during the summer months would be tidal 
waters.  Waters will be diverted through the construction area in a large metal pipe.  The 
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total length of the dewatered channel will be approximately 450-500 feet.  Once the 
diversion pipe and cofferdams are installed and operating, water and fish will be allowed 
to move through the pipe during construction. 
 
Stream flow diversions could harm individual rearing steelhead or green sturgeon by 
concentrating them in residual wetted areas before they are relocated (Cushman 1985).  
Juvenile steelhead and green sturgeon that avoid capture in the project site prior to 
dewatering will likely die during dewatering activities due to desiccation or thermal 
stress.  Due to the rarity of steelhead and green sturgeon presence at the site, the lack of 
hiding cover and the capture and relocation efforts, NMFS expects that no steelhead or 
green sturgeon will be stranded during the dewatering process.  Also, during the 
dewatering process, the biologist on site will make every effort to collect and relocate any 
fish that avoided capture prior to the beginning of the dewatering process. 
 
Another manner by which juvenile steelhead and green sturgeon may be harmed or killed 
during dewatering activities is to be entrained into pumps or discharge lines if these 
methods are used.  To eliminate this risk, the applicant will screen all pumps according to 
NMFS criteria, to ensure juvenile steelhead and green sturgeon will not be harmed by the 
pumps during dewatering events.   
 
Juvenile steelhead and green sturgeon rearing downstream of the action area may be 
inadvertently affected by the loss of benthic aquatic macroinvertebrate production within 
the dewatered area (Cushman 1985).  However, effects to aquatic macroinvertebrates 
resulting from dewatering will be temporary because construction activities will be 
relatively short-lived, drift from upstream will continue through the pipe, and rapid 
recolonization (about two to three months) of disturbed areas by macroinvertebrates is 
expected following construction (Cushman 1985, Thomas 1985, Harvey 1986).  Also, 
once the proposed project is completed, there will be an increase in the amount of 
exposed channel bottom that will be colonized by additional invertebrates, thereby 
increasing overall invertebrate production within the action area.  Based on the foregoing, 
the loss of aquatic macroinvertebrates as a result of dewatering activities and bank 
disturbances is not expected to adversely affect juvenile steelhead or green sturgeon 
downstream of the project area.  
 
C.  Turbidity 
 
In-stream and near-stream construction activities may cause temporary increases in 
turbidity (reviewed in Furniss et al. 1991, Reeves et al. 1991, and Spence et al. 1996). 
NMFS anticipates only short-term increases in turbidity will occur during proposed 
activities (e.g., construction and removal of cofferdams and the initial re-wetting of the 
channel following the removal of the diversion).  High concentrations of suspended 
sediment can disrupt normal feeding behavior and efficiency (Cordone and Kelly 1961, 
Bjornn et al. 1977, Berg and Northcote 1985), reduce growth rates (Crouse et al. 1981), 
and increase plasma cortisol levels (Servizi and Martens 1992). High turbidity 
concentrations can reduce dissolved oxygen in the water column, result in reduced 
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respiratory functions, reduce tolerance to diseases, and can also cause fish mortality 
(Sigler et al. 1984, Berg and Northcote 1985, Gregory and Northcote 1993, Waters 
1995).  Even small pulses of turbid water will cause salmonids to disperse from 
established territories (Waters 1995), which can displace fish into less suitable habitat 
and/or increase competition and predation, decreasing chances of survival. Increased 
sediment deposition can fill pools and reduce the amount of cover available to fish, 
decreasing the survival of juveniles (Alexander and Hansen 1986). 
 
Much of the research discussed in the previous paragraph focused on turbidity levels 
higher than those expected to occur during implementation of the proposed activities.  
Monitoring of newly replaced culverts within Humboldt County indicated temporary 
increases in turbidity following winter storm events in which the measured turbidity was 
generally less than the turbidity threshold commonly cited as beginning to cause minor 
behavioral changes (Henley et al. 2000), and always less than turbidity levels necessary 
to injure or kill salmonids.  Impacts associated with degraded water quality will likely be 
limited to behavioral effects, such as temporarily vacating preferred habitat or 
temporarily reduced feeding efficiency.  These temporary changes in behavior, may 
reduce growth rates, but are not likely to reduce the survival chances of individual 
juveniles.  Caltrans has included BMPs to reduce the likelihood of sediments from 
entering the streams.  NMFS assumes these actions will be effective at reducing 
sedimentation rates.  The effects of the turbidity may extend to approximately 1,000 feet 
downstream of the construction area, but beyond that point, NMFS assumes that most 
suspended material will have settled or will be have been diluted by tidal waters. 
Therefore, any short-term impacts associated with turbidity during implementation of this 
project are expected to be insignificant. 
 
D.  Toxic Chemicals 
 
Equipment refueling, fluid leakage, equipment maintenance, and road surfacing activities 
near the stream channel pose some risk of contamination of aquatic habitat and 
subsequent injury or death to listed salmonids.  The applicant and its contractors propose 
to maintain any and all fuel storage and refueling site in an upland location well away 
from the stream channel; that vehicles and construction equipment be in good working 
condition, showing no signs of fuel or oil leaks, and that any and all servicing of 
equipment be conducted in an upland location.  For instream construction activities, 
NMFS does not anticipate any localized or appreciable water quality degradation from 
toxic chemicals or adverse effects to steelhead or green sturgeon associated with the 
proposed project, as the stream will be dewatered, giving the applicant and its contractors 
ample opportunity to attend to any spill prior to toxic chemicals reaching the waters of 
San Francisquito Creek.  NMFS anticipates proposed BMPs and responses by the 
applicant and its contractors to any accidental spill of toxic materials should be sufficient 
to restrict the effects to the immediate area and not enter the waterway. 
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E.  Pile Installation 
 
Available information indicates fish may be injured or killed when exposed to elevated 
underwater sound pressure waves generated from driving steel piles with impact 
hammers. Pathologies associated with very high sound levels are collectively known as 
barotraumas. These include hemorrhage and rupture of internal organs, including the 
swim bladder and kidneys in fish.  Death can be instantaneous, occur within minutes after 
exposure, or occur several days later.  High sound pressure levels can also result in 
hearing damage to fish (Hastings et al. 1995, 1996).  Additional detrimental effects on 
fish from loud sounds include stress, increasing risk of mortality by reducing predator 
avoidance capability, and interfering with communication necessary for navigation and 
reproduction.  Pile driving may result in “agitation” of salmonids and green sturgeon 
indicated by a change in swimming behavior detected by Shin (1995) with salmonids.  
Salmonids and green sturgeon may exhibit a startle response to the first few strikes of a 
pile. 
 
Caltrans proposes to permanently install approximately 200 steel-cased piles and multiple 
sheet piles using a pile driver.  Because the project site will be dewatered, no pile or sheet 
installation will occur in surface waters.  Any surface waters will be diverted through the 
construction area in a rigid steel pipe, which will also accommodate daily tidal 
fluctuations.  A pile driver will be used to install the steel-cased piles (partial install) and 
sheet piles.  Approximately six to eight steel-cased piles will be installed per day.  Pile 
driving is estimated to take approximately 30 work days and will occur approximately 
eight hours per day during the dry season (June 1-October 15) when CCC steelhead and 
southern DPS green sturgeon are anticipated to be rare in the action area.  Impacts to 
either of these species would only occur if they happened to move through the diversion 
pipe during pile installation. Sound energy originating from the ground as a result of pile 
driving activities will be dominated by low frequencies, which do not propagate 
efficiently through water, and therefore would have less of an effect on fish within the 
diversion pipe. 
 
NMFS considers the possibility of adverse effects to listed CCC steelhead and southern 
DPS of North American green sturgeon and their designated critical habitat during pile 
installation to be minimal, if any, because:  (1) this work will be conducted during the dry 
season when both species are likely rare in the action area; (2) habitat conditions present 
at the site are poor, which further reduces the likelihood of either species being present; 
and (3) the channel in the action area will be dewatered with a diversion pipe, which 
would allow any fish present in or near the construction area to move away from the 
action; and (4) once pile driving is completed, underwater sound pressure waves will 
return to normal levels in the action area. 
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F. Habitat Loss 
 
Approximately 0.72 acres (31,227 square feet) of designated critical habitat for both CCC 
steelhead and the southern DPS green sturgeon in San Francisquito Creek will be 
temporarily impacted due to the dewatering of the channel and the placement of 
cofferdams.  This area consists primarily of open water, tidal channel habitat.  The 
channel bottom is fairly uniform throughout this section and is only completely flooded 
during high tides.  NMFS anticipates the temporary impacts associated with dewatering 
this area will not result in permanent adverse impacts to critical habitat or the species it 
supports because (1) fish will be relocated prior to dewatering; (2) the area to be 
dewatered represents a very small fraction of the total amount of tidal habitat available to 
the species; (3) water and fish will be allowed to pass through the diversion pipe while 
the; and (4) Caltrans will employ various BMPs and minimization measures to ensure 
impacts to the channel and the species will be avoided or minimized. 
 
Temporary disturbances to upland habitats will also occur, however these areas are 
dominated by low-growing, non-native species, which currently provide little shade or 
cover within the creek.  Therefore, NMFS assumes the disturbances to these upland areas 
will be insignificant with respect to effects on habitat for steelhead or green sturgeon.  
 
Approximately 0.024 acres (1,061 square feet) of designated critical habitat for both CCC 
steelhead and the southern DPS green sturgeon in San Francisquito Creek will be 
permanently lost due to the project activities (i.e., pier construction).  This loss of habitat 
would occur in the open water areas of the lower river channel.  Regardless of the poor 
habitat conditions at the site, the contribution of this small part of the action area as 
habitat space for migration (steelhead and green sturgeon) and as foraging habitat (green 
sturgeon) is insignificant and its loss is unlikely to diminish the value of critical habitat in 
the action area for steelhead and green sturgeon.  In addition, the channel will be widened 
under the bridge, and eventually will provide additional habitat space for both species and 
channel bottom foraging habitat for green sturgeon as described below. 
 
G.  Interrelated and Interdependent Actions 
 
The replacement of the U.S. Highway 101 Bridge over San Francisquito Creek would 
also include the addition of auxiliary lanes as a component of the U.S. Highway 101 
Auxiliary Lanes-Embarcadero Road to Marsh Road Project.  As a separate project, 
Caltrans will construct auxiliary lanes in both directions by widening U.S. Highway 101 
between the Embarcadero Road interchange in the City of Palo Alto to the Marsh Road 
interchange in the City of Menlo Park (Caltrans 2008).  The new U.S. Highway 101 
Bridge will be constructed to satisfy the lane requirements of the U.S. Highway 101 
Auxiliary Lanes-Embarcadero Road to Marsh Road Project. 
 
Caltrans will combine the Auxiliary Lanes Project with the U.S. Highway 101 Bridge 
replacement project during construction in order to minimize conflicts between the two 
projects due to their proximity, and the need to share lanes on U.S. Highway 101 during 
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construction to allow traffic to move through the work zone.  Caltrans determined the 
Auxiliary Lanes Project would have no effect on the environment including biological 
species or hydrology (Caltrans 2008).   After reviewing the proposed Auxiliary Lanes 
Project (Caltrans 2008), NMFS agrees that the project is not likely to affect ESA-listed 
species or their designated critical habitat because the project activities will only occur in 
upland areas, far enough away from San Francisquito Creek to prevent sediments or other 
disturbances from entering salmonid or green sturgeon waters. 
 
H.  Beneficial Effects 
 
The proposed lengthening of the three parallel bridges will result in a wider creek 
channel, which will allow for more natural high flow conditions and an increase in 
channel bottom habitat.  Currently, the steep banks support predominantly non-native 
species that provide little shade or cover.  However, tidal slough channels are known to 
be utilized by juvenile green sturgeon as foraging habitat.  Therefore, the increase in 
exposed channel bottom habitat resulting from the widening of the bridge will result in an 
increase in the amount of this habitat type available for juvenile green sturgeon. 
 
 
VII.   CUMULATIVE EFFECTS 
 
Cumulative effects include the effects of future State, tribal, local or private actions that 
are reasonably certain to occur in the action area considered in this biological opinion.  
Future Federal actions that are unrelated to the proposed action are not considered in this 
section because they require separate consultation pursuant to section 7 of the Act. 
 
Caltrans and NMFS are not aware of any future State or private activities that are 
reasonably certain to affect species and habitats within the action area.  During the time 
frame of the proposed project, two to three years, natural environmental fluctuations are 
likely to obscure any impacts from climate change (Cox and Stephenson 2007, Smith et 
al. 2007).  Therefore, NMFS does not expect cumulative impacts from climate change in 
the action area will be observable during the proposed project.   
 
 
VIII.   INTEGRATION AND SYNTHESIS 
 
After reviewing the information available, NMFS anticipates only a small number of 
juvenile and/or smolt CCC steelhead and juvenile southern DPS green sturgeon (less than 
20 individuals of either species) may be affected by the project, and no more than one 
individual of either species will perish.  This is due to the low expected abundance of fish 
and the relocation efforts prior to dewatering and construction and the low injury and 
mortality rates expected from fish collection methods.  Based on the time of year that the 
project will be implemented, the creek’s hydrograph (i.e., the channel typically goes 
intermittent by end of spring), and recent juvenile abundance estimates in portions of the 
upper watershed, NMFS believes that the number of juvenile steelhead potentially 
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affected by the proposed project would likely be very small and would represent a small 
fraction of the total number of juveniles in the entire San Francisquito Creek watershed.  
NMFS anticipates only a few, if any, steelhead smolts are likely to be encountered 
because the project will start at the end of the smolt out-migration period, and therefore a 
majority of the smolts would have already migrated downstream of the action area to the 
Bay.  Although estimates of smolt abundance do not exist for the San Francisquito Creek 
Watershed, based on the available juvenile abundance data described above, NMFS does 
not expect the potential loss of one smolt to impact future adult returns/abundance in the 
San Francisquito Creek Watershed or jeopardize the continued existence of the DPS.   
 
Similarly, NMFS anticipates the number of juvenile southern DPS green sturgeon 
affected by the proposed activities to be very small, if any.  Due to their higher fecundity 
(60,000-140,000 eggs), large numbers of juvenile green sturgeon can be produced in one 
spawning event.  Therefore the loss of up to one juvenile southern DPS green sturgeon as 
a result of the proposed activities is not likely to impact the future abundance of the 
species in the area or the continued existence of the DPS.   
 
NMFS anticipates short-term increases in turbidity will occur during dewatering 
activities.  These impacts will be temporary, and NMFS anticipates proposed BMPs will 
control sediment and other pollutants sufficiently to avoid significant adverse effects to 
listed fish species.  No permanent adverse changes in stream flow are anticipated.  
Therefore, NMFS believes the effects of turbidity increases and flow conditions from the 
project activities will not have any long-term impacts to the PCEs of CCC steelhead or 
southern DPS green sturgeon habitat.  The value of critical habitat in the action area for 
species conservation is not likely to be appreciably reduced by the activities proposed in 
this project. 
 
 
IX.   CONCLUSION 
 
After reviewing the best available scientific and commercial information, the current 
status of the species and critical habitat, the environmental baseline for the action area, 
the effects of the proposed action and the cumulative effects, it is NMFS’ biological 
opinion the replacement of the U.S. Highway 101 Bridge over San Francisquito Creek, is 
not likely to jeopardize the continued existence of threatened CCC steelhead and 
threatened southern DPS green sturgeon 
 
After reviewing the best available scientific and commercial information, the current 
status of the critical habitat, the environmental baseline for the action area, the effects of 
the proposed action and the cumulative effects, it is NMFS’ biological opinion the 
replacement of the U.S. Highway 101 Bridge over San Francisquito Creek, is not likely 
to destroy or adversely modify designated critical habitat for threatened CCC steelhead 
and threatened southern DPS green sturgeon. 
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X.  INCIDENTAL TAKE STATEMENT 
 
Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit 
the take of endangered and threatened species, respectively, without special exemption.  
Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or 
collect, or to attempt to engage in any such conduct.  Harm is further defined by NMFS 
as an act which actually kills or injures fish or wildlife.  Such an act may include 
significant habitat modification or degradation which actually kills or injures fish or 
wildlife by significantly impairing essential behavioral patterns, including breeding, 
spawning, rearing, migrating, feeding, or sheltering.  Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful 
activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental 
to and not the purpose of the agency action is not considered to be prohibited taking 
under the ESA provided that such taking is in compliance with the terms and conditions 
of this incidental take statement.  Caltrans will adhere to the Term and Conditions 
detailed in this section of the biological opinion and other BMPs discussed in the 
biological assessment for the entirety of the project. 
 
The measures described below are nondiscretionary, and must be undertaken by Caltrans, 
for the exemption in section 7(o)(2) to apply.  Caltrans has a continuing duty to regulate 
the activity covered by this incidental take statement.  If Caltrans  (1) fails to assume and 
implement the terms and conditions or (2) fails to require their designee(s) to adhere to 
the terms and conditions of the incidental take statement through enforceable terms that 
are added to the permit or grant document, the protective coverage of section 7(o)(2) may 
lapse.  In order to monitor the impact of incidental take, Caltrans must report the progress 
of the action and its impact on the species to NMFS as specified in the incidental take 
statement (50 CFR §402.14(i)(3)). 
 
A.  Amount or Extent of Take 
 
As described above in the accompanying biological opinion, the number of threatened 
CCC steelhead and threatened southern DPS green sturgeon that may be incidentally 
taken by capture and relocation during project activities is expected to be small (less than 
20 individuals of either species per year, for a total of 60 individuals over three years) 
relative to the number of each species present throughout the San Francisquito Creek 
Watershed (steelhead) and southern San Francisco Bay (green sturgeon).  NMFS 
anticipates no more than two percent annually of the juvenile CCC steelhead and/or 
southern green sturgeon present in the area to be dewatered will be killed during 
relocation and dewatering efforts (no more than 1 fish per species).   
 
The anticipated take will have been exceeded if more than 20 juvenile and/or smolt 
steelhead and/or 20 juvenile green sturgeon are captured or if more than 1 fish of either 
species is killed during relocation efforts.  
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B.  Effect of the Take 
 
In the accompanying opinion, NMFS determined this level of anticipated take is not 
likely to result in jeopardy to either species. 
 
C.  Reasonable and Prudent Measures 
 
The following reasonable and prudent measures are necessary and appropriate to 
minimize and monitor the impacts of the anticipated incidental take of CCC steelhead 
and southern DPS of North American green sturgeon: 
 
1. Undertake measures to ensure harm and mortality to CCC steelhead and southern DPS 

green sturgeon resulting from fish relocation and dewatering activities is low. 
 
2. Undertake measures to maintain water quality at pre-construction levels to avoid or 

minimize harm to CCC steelhead and southern DPS green sturgeon. 
 
3.  Prepare and submit a report to document the effects of construction and relocation 

activities and performance. 
 
D.  Terms and Conditions 
 
In order to be exempt from the prohibitions of section 9 of the ESA, Caltrans, its 
permittee, and their designees must comply with the following terms and conditions, 
which implement the reasonable and prudent measures described above, and outline 
required reporting/monitoring requirements.  These terms and conditions are 
nondiscretionary. 
 
The following terms and conditions implement Reasonable and Prudent Measure 1, to 
minimize harm or mortality to listed steelhead and green sturgeon from fish relocation 
and dewatering activities. 
 
1.   Caltrans shall provide a list of all BMP’s and the Terms and Conditions of this 

biological opinion to their contractors and ensure they are followed for the length of 
the project. 

 
2.   Caltrans shall provide NMFS with a Fish Relocation Plan for review 30 days prior to 

the start of dewatering and fish relocation activities and shall outline all confirmed 
fish relocation methods, including the location and a description of the habitat where 
steelhead and green sturgeon are to be relocated.  The plan shall be submitted to 
NMFS’ North Central Coast Office (see address below). 

 
3.   The project biologist shall notify NMFS biologist Joel Casagrande at (707) 575-6016 

or Joel.Casagrande@noaa.gov one week prior to relocation activities in order to 
provide an opportunity for NMFS staff to observe the activities. 
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4.    The biologist will note the number of each species observed in the affected area, the 

number of fish relocated, and the date and time of collection and relocation.  If any 
dead or fatally wounded fish are observed, they will be collected and placed in an 
appropriately sized whirl-pack or zip-lock bag, labeled with the date and time of 
collection, fork length, and location of capture, and frozen as soon as possible.   

 
5.   All live steelhead and green sturgeon shall be handled with extreme care and kept in 

water to the maximum extent possible during relocation activities.  All captured fish 
shall be kept in cool, shaded, and aerated water that is protected from excessive 
noise, jostling, or overcrowding any time they are not in the stream, and fish shall 
not be removed from this water except when released.  If necessary, the biologist 
shall have at least two containers and segregate young-of-year salmonids from older 
salmonids and other potential aquatic predators in order to avoid predation affects.  
Captured steelhead and green sturgeon shall be relocated as soon as possible and will 
be given highest priority over other non-listed fish species.  Both juvenile steelhead 
and green sturgeon will be released downstream of the project area.     

 
The following terms and conditions implement Reasonable and Prudent Measure 2, 
undertake measures to maintain water quality at pre-construction levels to avoid or 
minimize harm to CCC steelhead and southern DPS green sturgeon. 
 
6.    Caltrans shall monitor in-channel activities and performance of sediment control or 

detention devices for the purpose of identifying and reconciling any condition that 
could result in take of listed salmonids. 

 
7.    Caltrans shall provide NMFS with a copy of the project’s site specific Storm Water 

Pollution Prevention Plan (SWPPP) or applicable plan(s), which specifies BMPs to 
control mobilization of sediment from the project.  If BMPs must be modified, or 
when additional BMPs are implemented, the SWPPP will be updated to reflect 
needed changes.  Documents shall be submitted to NMFS North Central Coast 
Office (see address below).   

 
8.  Construction work shall not create conditions that mobilize sediment or concentrate 

over-land flow from construction areas into the creek, or other channels leading 
directly to the creek. 

 
The following terms and conditions implement Reasonable and Prudent Measure 3, 
prepare and submit a report to document the effects of construction and relocation 
activities and performance. 
 
9.  Caltrans shall provide NMFS with a summary report by January 15 of each year 

following the completion of fish relocation and monitoring activities.  The report 
shall include the methods used during the fish relocation and monitoring efforts, 
location, number and species captured, number of mortalities by species, and other 
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pertinent information related to the monitoring and fish relocation activities.  Reports 
shall be submitted to NMFS North Central Coast Office (see address below). 

 
10.  Caltrans or its contractor shall allow any NMFS employee(s) or any other person(s) 

designated by NMFS, to access the work area during the construction period for the 
purpose of observing monitoring activities, evaluating fish and stream conditions, 
monitoring performance of Caltrans BMPs, monitoring water quality, collecting fish 
samples, or perform other monitoring/studies.  NMFS will notify the Caltrans 
Resident Engineer 48 hours prior to planning a site visit and will contact Caltrans 
personnel prior to entering the construction site. 

 
11.  All reports or plans required for the above terms and conditions shall be sent to: 
 

NMFS North Central Coast Office 
Central Coast Branch Supervisor, Protected Resources Division 
Southwest Region 
National Marine Fisheries Service 
777 Sonoma Avenue, Room 325 
Santa Rosa, California 95404 

 
 
XI.  CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further 
the purposes of the ESA by carrying out conservation programs for the benefit of 
endangered and threatened species.  Conservation recommendations are discretionary 
agency activities to minimize or avoid adverse effects of a proposed action on listed 
species or critical habitat, or to develop information. 
 
1. NMFS recommends Federal Highway Administration (FHWA) and Caltrans consult 
with NMFS to develop a long range planning approach that seeks to minimize and avoid 
the impacts of road-related projects on listed salmonids and green sturgeon. 
 
2. Caltrans should identify and prioritize any maintenance and construction projects 
which, if implemented, can improve ESA-listed salmonid migration or in-stream 
environmental conditions. 
 
 
XII.  REINITIATION NOTICE 
 
This concludes formal consultation for the proposed replacement of U.S. Highway 101 
Bridge over San Francisquito Creek along the San Mateo County and Santa Clara County 
boundary.  As provided in 50 CFR §402.16, reinitiation of formal consultation is required 
if: (1) the amount or extent of incidental take is exceeded; (2) new information reveals 
effects of the action that may affect listed species or critical habitat in a manner or to an 
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extent not previously considered in this opinion; (3) the action is subsequently modified 
in a manner that causes an effect to the listed species or critical habitat not considered in 
this opinion; or (4) a new species is listed or critical habitat designated that may be 
affected by the action.  In instances where the amount or extent of incidental take is 
exceeded, formal consultation shall be reinitiated immediately. 
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United States (U.S.) Highway 101 San Francisquito Creek Bridge Replacement Project  
Santa Clara and San Mateo Counties, California 

 
MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT 

ACT ESSENTIAL FISH HABITAT CONSULTATION 
 
Statutory and Regulatory Information 
The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amended 
by the Sustainable Fisheries Act of 1996, establishes a national program to manage and 
conserve the fisheries of the United States through the development of federal Fishery 
Management Plans (FMPs), and federal regulation of domestic fisheries under those 
FMPs, within the 200-mile U.S. Exclusive Economic Zone (“EEZ”).  16 U.S.C. §1801 et 
seq.  To ensure habitat considerations receive increased attention for the conservation and 
management of fishery resources, the amended MSA required each existing, and any 
new, FMP to “describe and identify essential fish habitat for the fishery based on the 
guidelines established by the Secretary under section 1855(b)(1)(A) of this title, minimize 
to the extent practicable adverse effects on such habitat caused by fishing, and identify 
other actions to encourage the conservation and enhancement of such habitat.”  16 U.S.C. 
§1853(a)(7).  Essential Fish Habitat (EFH) is defined in the MSA as “those waters and 
substrate necessary to fish for spawning, breeding, feeding, or growth to maturity” 16 
U.S.C. §1802(10).  The components of this definition are interpreted at 50 C.F.R. 
§600.10 as follows: “Waters” include aquatic areas and their associated physical, 
chemical, and biological properties that are used by fish and may include aquatic areas 
historically used by fish where appropriate; “substrate” includes sediment, hard bottom, 
structures underlying the waters, and associated biological communities; “necessary” 
means the habitat required to support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem; and “spawning, breeding, feeding, or growth to 
maturity” covers a species’ full life cycle.  
 
Pursuant to the MSA, each federal agency is mandated to consult with NMFS (as 
delegated by the Secretary of Commerce) with respect to any action authorized, funded, 
or undertaken, or proposed to be, by such agency that may adversely affect any EFH 
under this Act.  16 U.S.C. §1855(b)(2).  The MSA further mandates that where NMFS 
receives information from a Fishery Management Council or federal or state agency or 
determines from other sources that an action authorized, funded, or undertaken, or 
proposed to be, by any federal or state agency would adversely affect any EFH identified 
under this Act, NMFS has an obligation to recommend to such agency measures that can 
be taken by such agency to conserve EFH.  16 U.S.C. §1855(4)(A).  The term “adverse 
effect” is interpreted at 50 C.F.R. §600.810(a) as any impact that reduces quality and/or 
quantity of EFH and may include direct or indirect physical, chemical, or biological 
alterations of the waters or substrate and loss of, or injury to, benthic organisms, prey 
species and their habitat, and other ecosystem components, if such modifications reduce 
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quantity and/or quality of EFH.  In addition, adverse effects to EFH may result from 
actions occurring within EFH or outside EFH and may include site-specific or habitat-
wide impacts, including individual, cumulative, or synergistic consequences of actions. 
 
If NMFS determines that an action would adversely affect EFH and subsequently 
recommends measures to conserve such habitat, the MSA proscribes that the Federal 
action agency that receives the conservation recommendation must provide a detailed 
response in writing to NMFS within 30 days after receiving EFH conservation 
recommendations.  The response must include a description of measures proposed by the 
agency for avoiding, mitigating, or offsetting the impact of the activity on EFH.  In the 
case of a response that is inconsistent with NMFS EFH conservation recommendations, 
the Federal agency must explain its reasons for not following the recommendations.  16 
U.S.C. §1855(b)(4)(B). 
 
Background and Consultation History 
 
On November 18, 2010, NMFS received the California Department of Transportation’s  
letter requesting initiation of formal consultation under Section 7 of the Endangered 
Species Act for replacement, widening, and lengthening of the U.S. 101 bridge over San 
Francisquito Creek and widening of the channel between Santa Clara and San Mateo 
Counties, California. The Caltrans letter did not initiate consultation under MSA; 
however NMFS has determined that the proposed actions do occur in areas identified as 
EFH for various life stages of fish species managed with the following Fishery 
Management Plans (FMP) under the MSA: Pacific Groundfish FMP, Coastal Pelagics 
FMP, and the Pacific Salmon FMP. 
 
Proposed Action 
 
The proposed action is described in detail in the preceding biological opinion (BO).  The 
current U.S. Highway 101 Bridge will be replaced with a bridge 44 feet longer and 14 
feet wider to accommodate channel widening and auxiliary lanes.  The East Bayshore 
bridge (80 feet long and 38 feet wide) and West Bayshore bridge (80 feet long and 
approximately 35 feet wide) run adjacent to U.S Highway 101 Bridge and cross over the 
creek on the same pier walls (i.e., bridge supports) and will also be replaced with longer, 
wider bridges, 126 feet long by 44 feet wide each.  The creek channel beneath the bridge 
will be widened to coordinate with a separate major flood control project proposed by the 
San Francisquito Creek Joint Powers Authority (SFCJPA) to accommodate an increase in 
creek flow based on the 100-year flood projections.   
 
An in-channel work window of June 1 through October 15 will be observed over 2 or 3 
years of bridge demolition and construction. During this time, approximately 450-500 
feet of San Francisquito Creek will be dewatered using sheet-pile cofferdams with a large 
corrugated pipe for diversion of stream flow and tidal water and for fish passage.  The 
bridge replacement involves demolishing the existing U.S. Highway 101 Bridge over San 
Francisquito Creek, including the bridge deck and two existing pier walls, installation of 
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200 16- inch diameter piles; installation of sheet piles at five locations for temporary 
wing-walls and creek bank stabilization; replacement of two pier walls that support the 
bridge and divide the channel beneath San Francisquito Creek into three flow “cells”.  
Due to the widening of the channel and the lengthening of the bridge, a third pier wall 
will be built to create a 4th flow cell, to remain isolated from full stream flow until the 
SFCJPA flood control project widens the channel upstream and downstream.  In order to 
equalize pressure from water against the new pier wall, temporary screened openings will 
be made in the new pier wall.  The openings will be screened with 3/32 inch mesh to 
keep fish and other organisms from accessing this new cell, preventing entrainment.   
 
BMPs and conservation measures include the following:  

 Water pumped from the creek prior to and/or during construction of the bridge 
will be stored in tanks pending water quality analysis.  

 
 Soil stabilization measures, sediment control, waste management, and pollution 

control BMPs will be implemented to prevent sediment and other pollutants from 
entering the channel during project construction to minimize the potential for 
impacts to water quality in San Francisquito Creek.   

 
 Netting or suspended debris racks will be used during demolition to minimize the 

amount of debris falling into the creek channel and onto the water diversion pipe. 
 

 Temporary materials in the channel, including the falsework, cofferdams, and the 
creek diversion pipe will be removed at the end of each dry season and the end of 
the project.  

 
 Once the SFCJPA flood protection project is completed, all of the sheet piles will 

be removed and the fourth flow cell will become fully accessible.  
 
The BMPs and conservation measures described here and in the consultation initiation 
package as parts of the proposed action are effective to reduce or avoid adverse effects to 
EFH.  The NMFS regards these conservation measures as integral components of the 
proposed action and expects that all proposed activities will be completed consistent with 
those measures.  We have completed our effects analysis accordingly.  Any deviation 
from these conservation measures will be beyond the scope of this consultation and may 
require supplemental consultation to determine what effect the modified action is likely 
to have on EFH. 
 
Action Area 
 
For purposes of this EFH consultation, the action area occurs within the channel of San 
Francisquito Creek in a heavily urbanized area between University Avenue and 
Embarcadero Road, along the U.S. Highway 101 corridor. The length of the dewatered 
channel will extend approximately 450-500 feet in the area of the existing U.S. Highway 
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101 Bridge.  San Francisquito Creek is designated EFH for federally-managed Coho 
within Pacific Salmon FMP as Coho salmon have been identified as historically 
occurring in San Francisquito Creek (Leidy 2005). The project site is within the tidally 
influenced portion of San Francisquito Creek thus EFH for the Coastal Pelagic and 
Pacific Groundfish FMPs may also be affected.   
 
Effects of the Action 
 
Based on information provided in the Biological Assessment and developed during 
consultation, NMFS concludes that the proposed action would adversely affect EFH for 
various federally managed species within the Pacific Groundfish FMP, Coastal Pelagics 
FMP, and the Pacific Salmon FMP.  The proposed bridge replacement and expansion 
could adversely affect EFH, including estuary HAPC due to: (1) temporary 
turbidity/siltation effects, (2) temporary elevated levels of underwater sound, (3) 
temporary and permanent loss of subtidal habitat, and (4) permanent increase of shaded 
areas. 
 
In-water construction activities are expected to temporarily increase turbidity within the 
creek channel during construction and removal of cofferdams and the initial re-wetting of 
the channel.  Fish may suffer reduced feeding ability (Benfield and Minello 1996) and be 
prone to fish gill injury (Nightingale and C.A. Simenstad 2001) if exposed to excessive 
high levels of turbidity.  Caltrans has included BMPs for sediment control to minimize 
impacts to water quality in San Francisquito Creek and fish are expected to move out of 
areas of high suspended sediment.   
 
As described in the BO, fish can be injured or killed when exposed to elevated 
underwater sound pressure waves generated from pile driving.  However, pile driving 
proposed for the project will occur in dewatered areas of the construction site and levels 
of sound in adjacent waters are not expected to exceed NMFS’ single strike or cumulative 
threshold for fish injury. However, low frequency sound transmitted through the ground 
to adjacent waters and into the diversion pipe over 30 work days may cause fish to leave 
the area temporarily.  
 
Approximately 0.72 acres of open-water estuarine EFH in San Francisquito Creek will be 
repeatedly disturbed and temporarily inaccessible to fish while the channel is dewatered 
for bridge demolition and construction.  During this time, fish will be able to move 
through the work area in the diversion pipe only. The fine grain sediment that is 
characteristic of the creek bed in the project area is considered good foraging habitat for fish, 
providing a substrate for infaunal and bottom-dwelling organisms, such as polychaete worms, 
crustaceans, and other EFH prey types (NMFS 2007).  Thus, forage resources for fish that 
feed on the benthos may be reduced during the 2 to 3 years of construction.  However, this 
temporary loss and significant disturbance of benthic habitat occurs over a relatively 
small area and may be offset long-term by the increased open-water area from channel 
widening.  
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Installation of the new bridge will result in the permanent fill of 0.024 acres of EFH in 
San Francisquito Creek due to construction of pier walls and abutments for the new 
bridge.  Only a fraction of this (from lengthened pier walls and one additional pier wall) 
will be an increase to the permanent structures already in place from the existing bridge 
and is not considered a significant increase.  
 
Bridge expansions will result in approximately 1300 square feet of additional shaded 
area.  Shading is known to decrease primary productivity, alter predator-prey interactions, 
change invertebrate assemblages, and reduce the density of benthic invertebrates 
(Helfman 1981; Glasby 1999; Struck, Craft et al. 2004; Stutes, Cebrian et al. 2006); all of 
which lead to an overall reduction in the quality of EFH.  Effects of shading are expected 
to be minor given that there is only a small net increase in shaded area and additional 
shading occurs in an urbanized section of creek where overwater structures already exist.  
In addition, the proposed channel widening included in the project will increase open 
water habitat and is expected to offset impacts associated with the increase in shading. 
 
EFH Conclusion 
 
As described in the above effects analysis, NMFS has determined that the proposed 
project would adversely affect EFH for various federally-managed species within the 
Pacific Groundfish, Coastal Pelagic, and Pacific Salmonid FMPs.  As described above, 
the adverse effects are expected to be temporary and may be offset by channel widening.  
Furthermore, the proposed action contains adequate measures to avoid, minimize, 
mitigate, or otherwise offset the adverse effects to EFH.  With the terms and conditions 
set forth in the preceding BO, NMFS has no additional EFH Conservation 
Recommendations to provide.  This concludes EFH consultation for the proposed 
replacement, widening, and lengthening of the U.S. 101 bridge over San Francisquito 
Creek and widening of the channel between Santa Clara and San Mateo Counties, 
California. 
 
Supplemental Consultation 
Pursuant to 50 CFR 600.920(l), Caltrans must reinitiate EFH consultation with NMFS if 
the proposed action is substantially revised in a way that may adversely affect EFH, or if 
new information becomes available that affects the basis for NMFS’ EFH Conclusion. 
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STATE OF CALIFORNIA 

DEPARTMENT OF INDUSTRIAL RELATIONS 

orvISION OF OCCUPATIONAL SAFETY AND HEALTH 
MINING AND TUNNELING UNIT 
2424 Arden Way, Suite 125 
Sacramento, California 95825 
doshM&Tsac@dir.ca.gov 

May 9, 2013 

Calif. Dept. of Transportation 
P 0 Box 23660 
Oakland, CA 94623-0660 

Attention: 

Subject: 

Duat Nguyen, Branch Chief, Project Development Peninsula 

Underground Classification No. Cl00-081-13T and Cl01-081-13T 
Classification: Potentially Gassy With Special Conditions 

Project: San Francisquito Creek Bridge Replacement 

Telephone (9 16) 574-2540 

FAX (916) 574-2542 

The information provided to this office relative to the above project has been reviewed. On the basis of this 
analysis, Underground Classifications of "Potentially Gassy With Special Conditions" have been assigned to the 

tunnels identified on your submittal. Please retain the original Classifications for your records and deliver a true 
and con-ect copy of each Classification to the tunnel contractor for posting at the job site. 

When the contractor who will be performing the work is selected, please advise them to notify this office to 

schedule the mandated Pre-Job Conference with the Division prior to commencing any activity associated with 

boring of the tunncl(s). A Pre-Job Request Form is enclosed. 

Should you have another bore under consbuction that is not required to have an Undergrow1d Classification 

(i.e .: less than 30 inches in diameter), please contact the Mining and Tunneling Unit prior to any employee entry 

of such a space. 

If you have any questions on this subject, please contact this office at your earliest convenience. 

Sincerely, 

Douglas Patt soi 
Senior Enginee 

enc: Classifications 

~--' 

Pre-Job Request Form 

cc: R.Brockman 



C100-081-13T 

of 

at 

State of California 

Department of Industrial Relations 

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH 

MINING AND TUNNELING UNIT 

Underground Classification 
CALIF. DEPT. OF TRANSPORTATION 

P 0 BOX 23660; OAKLAND, CA 94623-0660 

SAN FRANCISQUITO CREEK BRIDGE REPLACEMENT 

has been classified as *** POTENTIALLY GASSY WITH SPECIAL CONDITIONS *** 

as required by the California Labor Code§ 7955. 

The Division shall be notified if sufficient quantities of flammable gas or vapors have been encountered underground. 

Classifications are based on the California Labor Code Part 9, Tunnel Safety Orders and Mine Safety Orders. 

***SPECIAL CONDITIONS*** 

1. A Certified Gas Tester shall perform pre-entry and continuous monitoring of the underground 

environment to measure Oxygen and detect explosive, flammable, and toxic gasses whenever an 

employee is working in the underground environment. 

2. Mechanical ventilation shall provide for continuous exhaust of fumes and ai r at any time an employee is 

working in the underground environment. The primary ventilation fans must be located outside of the 

underground environment and sha ll be reversible by a single switch near the fan location. 

3. The Division shall be notified immediately if any Flammable Gas or Petroleum Vapor exceeds 5% of 

the Lower Explosive Limit. 

4. All uti lities that may be in conflict with the project shall be identified and physically located (potholed) 

prior to the start of project operations. 

Airborne lead deposited in surface so ils. 

Eleven 30-inch-diameter, 43-foot-deep drilled shafts alongside the north 

J . shoulder of Highway 101 located approximately 2,000 feet north of t he 

l___Embarcadero Road overcrossing of Highway 101, in Palo Alto, San Mateo County. 

This classification shall be conspicuously posted at the place of employment. 

May 9, 2013 

atterson, Senior Engineer 



C101-081-13T 

of 

at 

State of California 

Department of Industrial Relations 

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH 

MINING AND TUNNELING UNIT 

Underground Classification 
CALIF. DEPT. OF TRANSPORTATION 

P 0 BOX 23660; OAKLAND, CA 94623-0660 

SAN FRANCISQUITO CREEK BRIDGE REPLACEMENT 

has been classified as * * * POTENTIALLY GASSY WITH SPECIAL CONDITIONS*** 

as required by the California Labor Code § 7955. 

The Division shall be notified if sufficient quantities of flammable gas or vapors have been encountered underground. 

Classifications are based on the California Labor Code Part 9, Tunnel Safety Orders and Mine Safety Orders. 

***SPECIAL CONDITIONS*** 

1. A Certified Gas Tester shall perform pre-entry and continuous monitoring of the underground 

environment t o measure Oxygen and detect explosive, flammable, and toxic gasses whenever an 

employee is w orking in the underground environment . 

2. Mechanical ventilat ion shall provide for continuous exhaust of fumes and air at any time an employee is 

working in t he underground environment. The primary venti lation fans must be located outside of the 

underground environment and shall be reve rsible by a single switch near the fan location. 

3. The Division shall be notified immediately if any Flammable Gas or Petroleum Vapor exceeds 5% of 

the Lower Explosive Limit. 

4. Al l util ities that may be in conf lict with t he project shall be identified and physica lly located (potholed) 

prior t o the start of project operations. 

Airborne lead deposited in surface soils. 

Five 30-inch-diameter, 44-foot-deep drilled shafts alongside the south 

shoulder of Highway 101 located approximately 2,000 feet north of the 

Embarcadero Road overcrossing of Highway 101, in Palo Alto, San Mateo County. 

This classification shall be conspicuously posted at the place of employment. 

~- May 9, 2013 

erson, Senior Engineer 



State of California 
Departn1cnt of Industrial Relations 
Division of Occupational Safety & Health PRE-JOB REQUEST 

ATTACH COPY OF CLASSIFICATION AND DIESEL PERMIT 

Company Name: _____________________________ _ 

Phone _________________ .FAX: ______________ _ 

DATE FAXED: 

PLEASE NOTE: THE BORING CONTRACTOR SHOULD SCHEDULE THE PREJOB AS FAR IN 
ADVANCE AS POSSIBLE -AT LEAST 3-4 DAYS IN ADVANCE. THE DIVISION REQUIRES THE JOB 
TO BE SET UP WHEN THE FIELD ENGINEER ARRIVES FOR THE PREJOB. THIS MEANS THAT THE 
BORE PIT HAS BEEN DUG AND PROPERLY GUARDED, THE CRANE IS IN PLACE AND READY TO 
LIFT, THE BORING MACHINE IS IN THE PIT AND READY TO GO, AND THE CREW IS READY TO 
BEGIN BORING THE TUNNEL. IF THERE IS A DELAY IN SETTING UP 1HE JOB, THE BORING 
CONTRACTOR SHOULD CONTACT THE DIVISION IMMEDIATELY. 

PRE-JOB REQUEST DATE & TIME: 

ON-SITE SUPERVISOR & CELL NO.: 

CLASSIFICATION#: DIESEL PERMIT#: ---------- -----------

BORE DIAMETER AND LENGTH: 
(Diameter) (Length) 

IS BORE ENTRY ANTICIPATED? YES NO 
(Circle One) 

You MUST contact the Division if entry is planned, REGARDLESS of the bore diameter. 

MANNER OF EXCAVATION: 

JOB-SITE LOCATION AND DIRECTIONS: 

GENERAL CONTRACTOR: 

SUBMITTED BY: 

REVIEWED BY: DATE: --------------

D Mining & Tunneling Unit, District 1 

2424 Arden Way, Suite 125 

Sacramento, California 95825~2400 

(916) 574-2540; FAX: (916) 574-2542 

D Mining & Tunneling Unit, District 2 D Mining & Tunneling Unit, District 3 

6150 Van Nuys Blvd., Suite 310 464 West Fourth Street, Suite 354 

Van Nuys, California 91401-3333 San Bernardino, California 92401-1442 

(818) 901-5420; FAX: (818) 901-5579 (909) 383-6782; FAX: (909) 388-7132 



WATER QUALITY INFORMATION HANDOUT
CONTRACT NO. 235624

San Francisquito Creek Bridge Replacement
Santa Clara County Highway 101  
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California Department of Transportation 
District 4, 111 Grand Avenue 
Oakland, CA 94612 
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Storm Water Information 



 
 
Disclaimer 
 
A “Disclaimer” is required specifying that the information provided in the Storm 
Water Information Handout is just a guideline and is to be used for information 
purposes only and should not be considered a sole source document to adhere 
to the requirements of the new National Pollutant Discharge Elimination System 
(NPDES) Construction General Permit (CGP), Number CAS000002, adopted on 
September 2, 2009. The contractor is required to provide water quality 
monitoring, sampling and implement best management practices (BMPs) based 
on standard industry operations, field conditions and conditions encountered 
based on the contractor’s means and methods. The information in this handout is 
not to be construed in any way as a waiver of the provisions in the CGP. Bidders 
and contractors are cautioned to make independent investigations and 
examinations as they deem necessary to satisfy the conditions encountered in 
performance of work, with respect to the following: sampling and monitoring 
locations, distribution of watershed areas for sizing of BMPs, and selection of 
BMPs in order to conform to the requirement of the contract documents and the 
CGP. 
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Risk Assessment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1

2

3

4

5

6

7

8

9

10

11

12

13
14

15

16
17
18
19
20

A B C

Entry

89.07

0.32

0.36

Watershed Erosion Estimate (=RxKxLS) in tons/acre

Site Sediment Risk Factor
Low Sediment Risk: < 15 tons/acre

Medium Sediment Risk:  >=15 and <75 tons/acre
High Sediment Risk:  >= 75 tons/acre

K Factor Value

LS Factor Value

Low

C) LS Factor (weighted average, by area, for all slopes)

The soil-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transportability of the 
sediment, and (3) the amount and rate of runoff given a particular rainfall input, as measured under a standard 
condition. Fine-textured soils that are high in clay have low K values (about 0.05 to 0.15) because the particles are 
resistant to detachment. Coarse-textured soils, such as sandy soils, also have low K values (about 0.05 to 0.2) because 
of high infiltration resulting in low runoff even though these particles are easily detached. Medium-textured soils, such 
as a silt loam, have moderate K values (about 0.25 to 0.45) because they are moderately susceptible to particle 
detachment and they produce runoff at moderate rates. Soils having a high silt content are especially susceptible to 
erosion and have high K values, which can exceed 0.45 and can be as large as 0.65. Silt-size particles are easily 
detached and tend to crust, producing high rates and large volumes of runoff. Use Site-specific data must be submitted.

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hillslope-length 
factor, L, and a hillslope-gradient factor, S. Generally speaking, as hillslope length and/or hillslope gradient increase, 
soil loss increases. As hillslope length increases, total soil loss and soil loss per unit area increase due to the 
progressive accumulation of runoff in the downslope direction. As the hillslope gradient increases, the velocity and 
erosivity of runoff increases. Use the LS table located in separate tab of this spreadsheet to determine LS factors. 
Estimate the weighted LS for the site prior to construction. 

10.260864

Site-specific K factor guidance

LS Table

Sediment Risk Factor Worksheet 

A) R Factor

R Factor Value

B) K Factor (weighted average, by area, for all site soils)

Analyses of data indicated that when factors other than rainfall are held constant, soil loss is directly proportional to a 
rainfall factor composed of total storm kinetic energy (E) times the maximum 30-min intensity (I30) (Wischmeier and 
Smith, 1958). The numerical value of R is the average annual sum of EI30 for storm events during a rainfall record of at 
least 22 years. "Isoerodent" maps were developed based on R values calculated for more than 1000 locations in the 
Western U.S. Refer to the link below to determine the R factor for the project site.

http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm

http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm


Receiving Water (RW) Risk Factor Worksheet Entry

A. Watershed Characteristics yes/no

A.1. Does the disturbed area discharge (either directly or indirectly) to a 303(d)-listed 
waterbody impaired by sediment (For help with impaired waterbodies please visit the link 
below) or has a USEPA approved TMDL implementation plan for sediment?:

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml

OR
A.2. Does the disturbed area discharge to a waterbody with designated beneficial uses of 
SPAWN & COLD & MIGRATORY? (For help please review the appropriate Regional Board 
Basin Plan)

http://www.waterboards.ca.gov/waterboards_map.shtml

Region 1 Basin Plan

Region 2 Basin Plan

Region 3 Basin Plan

Region 4 Basin Plan

Region 5 Basin Plan

Region 6 Basin Plan

Region 7 Basin Plan

Region 8 Basin Plan

Region 9 Basin Plan

yes

http://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/
http://www.waterboards.ca.gov/sanfranciscobay/basin_planning.shtml#2010basinplan�
http://www.waterboards.ca.gov/centralcoast/publications_forms/publications/basin_plan/index.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/
http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/index.shtml
http://www.waterboards.ca.gov/lahontan/water_issues/programs/basin_plan/index.shtml
http://www.waterboards.ca.gov/coloradoriver/water_issues/programs/basin_planning/
http://www.waterboards.ca.gov/santaana/water_issues/programs/basin_plan/index.shtml
http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/index.shtml


Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: Low 1

Project RW Risk: High 2

Project Combined Risk: Level 2

Combined Risk Level Matrix

Sediment Risk
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Last updated on Monday, July 28, 2014

http://water.epa.gov/polwaste/npdes/stormwater/LEW-Results.cfm

Water: Stormwater 

Start Date: 
End Date: 
Latitude: 
Longitude: 

05/20/2015 
11/28/2017 
37.4528
-122.1278 

Pollution Prevention & Control Permitting (NPDES) LEW Results

LEW Results
Rainfall Erosivity Factor Calculator for Small Construction Sites

Facility Information

Erosivity Index Calculator Results

AN EROSIVITY INDEX VALUE OF 89.07 HAS BEEN DETERMINED FOR THE CONSTRUCTION PERIOD OF 
05/20/2015 - 11/28/2017.

A rainfall erosivity factor of 5.0 or greater has been calculated for your site and period of construction. You do NOT 
qualify for a waiver from NPDES permitting requirements.

      Start Over      

Page 1 of 1LEW Results | Stormwater | US EPA

11/17/2014http://water.epa.gov/polwaste/npdes/stormwater/LEW-Results.cfm



Receiving Water Risk (High) 

San Francisquito Creek is a 303(d) listed waterbody impaired by sediment. It is a waterbody with 
three designated beneficial uses of COLD/SPAWN/MIGRATORY. Therefore, the receiving water 
body is High.  

 

 

 



Rainfall Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Rainfall Intensity can be obtained by the following link: 

http://www.wrcc.dri.edu/pcpnfreq/nca5y24.gif 

Refer to chapters 800, Highway Drainage Design of Highway Design Manual for 
information on runoff coefficient and shed map.  The weighted runoff coefficient of 0.55 
is recommended for the project area. 

 

http://www.wrcc.dri.edu/pcpnfreq/nca5y24.gif


 
 
 
 
 
 
 

Conceptual Sampling Locations 
 

(The actual sampling locations should be determined by Contractor on the field 
based on field conditions, construction activities, and construction phases) 
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WATER QUALITY SAMPLING NOTES 

1. FOR ACCURATE RIGHT Of WAY DATA, CONTACT 
RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE. 

2 . MAXIMUM CREEK BASE FLOW 30 CFS. 

3. HIGHEST OBSERVED 5 YEAR TI DE Elev 6 . 75 NGV029. 

4. MAXIMUM SOIL BEARING CAPACITY IS 0 . 25 TON/SOFT • 

5 . SEE STRUCTURE PLANS FOR LOG Of TEST BORINGS. 

6 . COFFERDAM ANO PIPE LOCATIONS ARE APPROX IMATE 
AND MAY VARY WITH STAGE CONSTRUCTION, 

1. IF A PORTION OF AREA 'A' MUST BE DISTURBED TO 

~tC(L~lA 1~sf2~mufb1~Nbf~f~W£, J~~D A~~~cJ~fi'.'E 
TH~ EXCAVATED MATERIAL, AFTER CONSTRUCTION RETURN 
THE STOCKPILED MATER IAL TO ITS ORIGINAL LOCATION 
AND ELEVATION IN THE CREEK • 

s . Cofferdams must be at least 1 toot above the highest 
observed tide in the past 5 yea rs. 

ESA LIMIT~ 

I 
I 
I 

260' Lt 

CL FENCE !El 

SHEET PILE COFFERDAM 

I~ o'-4~~;__~~~~~~~-->,~~~~~~~~-"-~~~~~~~~ 

SILT WITH GRAVEL :: 
(SEE NOTE 5) :: 

SECTION A-A 

• WATER QUALITY BACKGROUND SAMPLING LOCATION 

• WATER QUALITY CONTROL SAMPLING LOCATION 

US(RNo\liE • > &1098S& 
OCH Fll.E • > ~00000618-goOO I . <191'1 

BORDER LAST REVISED 71212010 RELATIVE SOROER SCALE 
IS IN Jl<tCM(S 
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LEGEND 
ESA Lit.HT 

CREEK LIMIT LINE 

30 INCH MI NIMUM DIAMETER 
ALTERNATIVE PIPE CULVERT 
(SMOOTH INTERIOR) 

04000006781 

C- 1 
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SSL-1

Storm Water Sampling Locations

STORM WATER SAMPLING
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NOTE: 

FOR ACCURATE RIGHT OF WAY DATA 1 CONTA.CT 
RIGHT OF WAY ENGINEERING AT THE DlSTR[CT OFFrCE. 
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Information on Creek Summer Flow 



Hydraulic Information

The maximum base flow of 30 cfs is used to size the temporary creek 
diversion pipe. The flow was based on the 5 year historic daily 
discharge records (USGS Water Resources) between months of 
June 1 to October 15 when in-water works are allowed to perform.  

The highest daily discharge for the last 5 years is 139 cfs which 
happened on Oct 13 2009, and it is also the second highest daily 
discharge for the last 50 years. The second highest daily discharge 
for the last 5 years is 22 cfs which happened on Oct 14, 2009. 
Therefore, the based flow was conservatively determined to be 30 
cfs. 

A 30-inch plastic pipe (smooth interior) with pipe slope S=0.005 is 
sufficient to handle this flow. The highest daily discharge of 139 cfs 
for the last 50 years could be handled by the proposed 30-inch plastic 
pipe under inlet control with pressure flow 75 cfs at 9-foot headwater 
with storge capacity of the existing channel.  

Fish Passage

The fishes concerned in the project area include steelhead, green 
sturgeon, and salmonids.  As a discussion of the fish passage with 
the Biologist, we were advised that fish passage will need to be 
considered during a storm event to allow juvenile salmonids trapped 
in upstream pools to travel through the project area to downstream. 
The size of the diversion pipe has to be at least two times of the  
length of a juvenile salmonid which is about 5 inches. With minimum 
30 inch diversion pipe, it is sufficient to provide the passage to the 
juvenile salmonids.    

The base flow of 30 cfs was used.   



From: Dixon Lau

To: Jiangfan Chen; Stuart Goodson

cc: Norman Gonsalves; Joseph Peterson; PoTin Leung; Duat Dinh Nguyen

Subject: Re: 235621_San Francisquito Creek Bridge Replacement Project -Diversion 
NSSP and Plan

Date: 02/20/2013 09:46 AM
Attachments: 04-235621_13-12 Temp Creek Diversion_2-5-13.doc

Temporary Diversion Plan_2-5-13.pdf
Temporary Diversion Plan_2-5-13.dgn

Good Morning Jiangfan & Stuart, 

District Hydarulics performed another study/analysis on 50 years (ie from 
Feb 1962 to Feb 2013) historic daily discharge records generated by USGS 
Water Resources.  Based on the construction windows between the 
months of June 1 to October 15, only one outstanding/max daily discharge 
of  569 cfs happened in 1962 Oct 13.  And the second highest daily 
discharge of 139 cfs happened in 2009  Oct 13 which could be handled by 
our proposed 30-inch temporary diversion drainage system with storage 
capacity of the existing channel. 

The probability for the most outstanding event = 1/50x360 x 100% 
=0.006 %. 

In conclusion the effect of the daily discharge on drainage of  San 
Francisquito Creek was considered and very unlikely the significant 
adverse drainage condition is expected. 

If you have any questions regarding this study please reach me @ 510-
1286-4854.

Best Regards, 
Dixon Lau 
Hydraulics

▼ Jiangfan Chen/D04/Caltrans/CAGov 

Email correspondence with the Hydraulics Engineer



 

 

 

 

 

 

 

 

Last 5 Year Flow Data 



# ---------------------------------- WARNING ----------------------------------------
# The data you have obtained from this automated U.S. Geological Survey database 
# have not received Director's approval and as such are provisional and subject to 
# revision.  The data are released on the condition that neither the USGS nor the 
# United States Government may be held liable for any damages resulting from its use.
# Additional info: http://waterdata.usgs.gov/nwis/help/?provisional 
#
# File-format description:  http://waterdata.usgs.gov/nwis/?tab_delimited_format_info
# Automated-retrieval info: http://waterdata.usgs.gov/nwis/?automated_retrieval_info 
#
# Contact:   gs-w_support_nwisweb@usgs.gov 
# retrieved: 2013-05-29 19:19:47 EDT       (vaww01) 
#
# Data for the following 1 site(s) are contained in this file 
#    USGS 11164500 SAN FRANCISQUITO C A STANFORD UNIVERSITY CA 
# -----------------------------------------------------------------------------------
#
# Data provided for site 11164500 
#    DD parameter statistic   Description 
#    01   00060     00003     Discharge, cubic feet per second (Mean) 
#
# Data-value qualification codes included in this output:  
#     A  Approved for publication -- Processing and review completed.   
#     P  Provisional data subject to revision.   
#
agency_cd site_no datetime 01_00060_00003 01_00060_00003_cd 
5s 15s 20d 14n 10s 
USGS 11164500 2008-05-28 0.89 A 
USGS 11164500 2008-05-29 0.94 A 
USGS 11164500 2008-05-30 0.90 A 
USGS 11164500 2008-05-31 0.89 A 
USGS 11164500 2008-06-01 0.91 A 
USGS 11164500 2008-06-02 0.90 A 
USGS 11164500 2008-06-03 0.86 A 
USGS 11164500 2008-06-04 0.80 A 
USGS 11164500 2008-06-05 0.78 A 
USGS 11164500 2008-06-06 0.73 A 
USGS 11164500 2008-06-07 0.70 A 
USGS 11164500 2008-06-08 0.72 A 
USGS 11164500 2008-06-09 0.64 A 
USGS 11164500 2008-06-10 0.56 A 
USGS 11164500 2008-06-11 0.45 A 
USGS 11164500 2008-06-12 0.43 A 
USGS 11164500 2008-06-13 0.38 A 
USGS 11164500 2008-06-14 0.40 A 
USGS 11164500 2008-06-15 0.42 A 
USGS 11164500 2008-06-16 0.44 A 
USGS 11164500 2008-06-17 0.44 A 
USGS 11164500 2008-06-18 0.38 A 
USGS 11164500 2008-06-19 0.35 A 
USGS 11164500 2008-06-20 0.31 A 
USGS 11164500 2008-06-21 0.28 A 
USGS 11164500 2008-06-22 0.24 A 
USGS 11164500 2008-06-23 0.24 A 
USGS 11164500 2008-06-24 0.29 A 
USGS 11164500 2008-06-25 0.38 A 
USGS 11164500 2008-06-26 0.31 A 
USGS 11164500 2008-06-27 0.29 A 
USGS 11164500 2008-06-28 0.30 A 
USGS 11164500 2008-06-29 0.32 A 
USGS 11164500 2008-06-30 0.31 A 
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USGS 11164500 2008-07-01 0.31 A 
USGS 11164500 2008-07-02 0.31 A 
USGS 11164500 2008-07-03 0.28 A 
USGS 11164500 2008-07-04 0.26 A 
USGS 11164500 2008-07-05 0.29 A 
USGS 11164500 2008-07-06 0.30 A 
USGS 11164500 2008-07-07 0.29 A 
USGS 11164500 2008-07-08 0.29 A 
USGS 11164500 2008-07-09 0.27 A 
USGS 11164500 2008-07-10 0.25 A 
USGS 11164500 2008-07-11 0.21 A 
USGS 11164500 2008-07-12 0.19 A 
USGS 11164500 2008-07-13 0.27 A 
USGS 11164500 2008-07-14 0.35 A 
USGS 11164500 2008-07-15 0.37 A 
USGS 11164500 2008-07-16 0.30 A 
USGS 11164500 2008-07-17 0.24 A 
USGS 11164500 2008-07-18 0.26 A 
USGS 11164500 2008-07-19 0.26 A 
USGS 11164500 2008-07-20 0.25 A 
USGS 11164500 2008-07-21 0.23 A 
USGS 11164500 2008-07-22 0.31 A 
USGS 11164500 2008-07-23 0.22 A 
USGS 11164500 2008-07-24 0.21 A 
USGS 11164500 2008-07-25 0.18 A 
USGS 11164500 2008-07-26 0.15 A 
USGS 11164500 2008-07-27 0.10 A 
USGS 11164500 2008-07-28 0.08 A 
USGS 11164500 2008-07-29 0.08 A 
USGS 11164500 2008-07-30 0.08 A 
USGS 11164500 2008-07-31 0.08 A 
USGS 11164500 2008-08-01 0.10 A 
USGS 11164500 2008-08-02 0.08 A 
USGS 11164500 2008-08-03 0.08 A 
USGS 11164500 2008-08-04 0.10 A 
USGS 11164500 2008-08-05 0.08 A 
USGS 11164500 2008-08-06 0.09 A 
USGS 11164500 2008-08-07 0.15 A 
USGS 11164500 2008-08-08 0.15 A 
USGS 11164500 2008-08-09 0.15 A 
USGS 11164500 2008-08-10 0.13 A 
USGS 11164500 2008-08-11 0.12 A 
USGS 11164500 2008-08-12 0.09 A 
USGS 11164500 2008-08-13 0.06 A 
USGS 11164500 2008-08-14 0.07 A 
USGS 11164500 2008-08-15 0.10 A 
USGS 11164500 2008-08-16 0.10 A 
USGS 11164500 2008-08-17 0.10 A 
USGS 11164500 2008-08-18 0.11 A 
USGS 11164500 2008-08-19 0.15 A 
USGS 11164500 2008-08-20 0.17 A 
USGS 11164500 2008-08-21 0.16 A 
USGS 11164500 2008-08-22 0.14 A 
USGS 11164500 2008-08-23 0.13 A 
USGS 11164500 2008-08-24 0.13 A 
USGS 11164500 2008-08-25 0.12 A 
USGS 11164500 2008-08-26 0.12 A 
USGS 11164500 2008-08-27 0.12 A 
USGS 11164500 2008-08-28 0.12 A 
USGS 11164500 2008-08-29 0.10 A 
USGS 11164500 2008-08-30 0.09 A 
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USGS 11164500 2008-08-31 0.09 A 
USGS 11164500 2008-09-01 0.08 A 
USGS 11164500 2008-09-02 0.08 A 
USGS 11164500 2008-09-03 0.07 A 
USGS 11164500 2008-09-04 0.07 A 
USGS 11164500 2008-09-05 0.08 A 
USGS 11164500 2008-09-06 0.07 A 
USGS 11164500 2008-09-07 0.06 A 
USGS 11164500 2008-09-08 0.09 A 
USGS 11164500 2008-09-09 0.12 A 
USGS 11164500 2008-09-10 0.13 A 
USGS 11164500 2008-09-11 0.13 A 
USGS 11164500 2008-09-12 0.15 A 
USGS 11164500 2008-09-13 0.17 A 
USGS 11164500 2008-09-14 0.15 A 
USGS 11164500 2008-09-15 0.15 A 
USGS 11164500 2008-09-16 0.16 A 
USGS 11164500 2008-09-17 0.11 A 
USGS 11164500 2008-09-18 0.08 A 
USGS 11164500 2008-09-19 0.07 A 
USGS 11164500 2008-09-20 0.07 A 
USGS 11164500 2008-09-21 0.07 A 
USGS 11164500 2008-09-22 0.08 A 
USGS 11164500 2008-09-23 0.08 A 
USGS 11164500 2008-09-24 0.07 A 
USGS 11164500 2008-09-25 0.08 A 
USGS 11164500 2008-09-26 0.11 A 
USGS 11164500 2008-09-27 0.12 A 
USGS 11164500 2008-09-28 0.12 A 
USGS 11164500 2008-09-29 0.14 A 
USGS 11164500 2008-09-30 0.14 A 
USGS 11164500 2008-10-01 0.12 A 
USGS 11164500 2008-10-02 0.09 A 
USGS 11164500 2008-10-03 0.15 A 
USGS 11164500 2008-10-04 0.79 A 
USGS 11164500 2008-10-05 0.99 A 
USGS 11164500 2008-10-06 0.41 A 
USGS 11164500 2008-10-07 0.29 A 
USGS 11164500 2008-10-08 0.28 A 
USGS 11164500 2008-10-09 0.26 A 
USGS 11164500 2008-10-10 0.21 A 
USGS 11164500 2008-10-11 0.16 A 
USGS 11164500 2008-10-12 0.12 A 
USGS 11164500 2008-10-13 0.10 A 
USGS 11164500 2008-10-14 0.10 A 
USGS 11164500 2008-10-15 0.10 A 
USGS 11164500 2008-10-16 0.10 A 
USGS 11164500 2008-10-17 0.10 A 
USGS 11164500 2008-10-18 0.13 A 
USGS 11164500 2008-10-19 0.13 A 
USGS 11164500 2008-10-20 0.14 A 
USGS 11164500 2008-10-21 0.16 A 
USGS 11164500 2008-10-22 0.18 A 
USGS 11164500 2008-10-23 0.19 A 
USGS 11164500 2008-10-24 0.21 A 
USGS 11164500 2008-10-25 0.19 A 
USGS 11164500 2008-10-26 0.15 A 
USGS 11164500 2008-10-27 0.11 A 
USGS 11164500 2008-10-28 0.13 A 
USGS 11164500 2008-10-29 0.22 A 
USGS 11164500 2008-10-30 0.18 A 

Page 3 of 31

5/29/2013http://waterdata.usgs.gov/nwis/dv?cb_00060=on&format=rdb&period=&begin_date=2008...



USGS 11164500 2008-10-31 0.58 A 
USGS 11164500 2008-11-01 11 A 
USGS 11164500 2008-11-02 14 A 
USGS 11164500 2008-11-03 2.9 A 
USGS 11164500 2008-11-04 4.1 A 
USGS 11164500 2008-11-05 3.9 A 
USGS 11164500 2008-11-06 3.1 A 
USGS 11164500 2008-11-07 1.0 A 
USGS 11164500 2008-11-08 0.78 A 
USGS 11164500 2008-11-09 1.2 A 
USGS 11164500 2008-11-10 1.2 A 
USGS 11164500 2008-11-11 1.6 A 
USGS 11164500 2008-11-12 1.6 A 
USGS 11164500 2008-11-13 1.1 A 
USGS 11164500 2008-11-14 0.68 A 
USGS 11164500 2008-11-15 0.64 A 
USGS 11164500 2008-11-16 0.62 A 
USGS 11164500 2008-11-17 1.1 A 
USGS 11164500 2008-11-18 0.84 A 
USGS 11164500 2008-11-19 0.66 A 
USGS 11164500 2008-11-20 0.64 A 
USGS 11164500 2008-11-21 0.70 A 
USGS 11164500 2008-11-22 0.64 A 
USGS 11164500 2008-11-23 0.64 A 
USGS 11164500 2008-11-24 0.64 A 
USGS 11164500 2008-11-25 0.69 A 
USGS 11164500 2008-11-26 1.7 A 
USGS 11164500 2008-11-27 1.4 A 
USGS 11164500 2008-11-28 1.2 A 
USGS 11164500 2008-11-29 1.0 A 
USGS 11164500 2008-11-30 0.97 A 
USGS 11164500 2008-12-01 0.66 A 
USGS 11164500 2008-12-02 0.70 A 
USGS 11164500 2008-12-03 0.64 A 
USGS 11164500 2008-12-04 0.58 A 
USGS 11164500 2008-12-05 0.63 A 
USGS 11164500 2008-12-06 0.56 A 
USGS 11164500 2008-12-07 0.56 A 
USGS 11164500 2008-12-08 0.58 A 
USGS 11164500 2008-12-09 0.62 A 
USGS 11164500 2008-12-10 0.67 A 
USGS 11164500 2008-12-11 0.65 A 
USGS 11164500 2008-12-12 0.65 A 
USGS 11164500 2008-12-13 0.73 A 
USGS 11164500 2008-12-14 0.93 A 
USGS 11164500 2008-12-15 7.0 A 
USGS 11164500 2008-12-16 4.4 A 
USGS 11164500 2008-12-17 2.3 A 
USGS 11164500 2008-12-18 1.3 A 
USGS 11164500 2008-12-19 3.3 A 
USGS 11164500 2008-12-20 2.4 A 
USGS 11164500 2008-12-21 1.8 A 
USGS 11164500 2008-12-22 8.8 A 
USGS 11164500 2008-12-23 3.0 A 
USGS 11164500 2008-12-24 2.1 A 
USGS 11164500 2008-12-25 15 A 
USGS 11164500 2008-12-26 4.8 A 
USGS 11164500 2008-12-27 2.3 A 
USGS 11164500 2008-12-28 1.9 A 
USGS 11164500 2008-12-29 1.8 A 
USGS 11164500 2008-12-30 1.6 A 
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USGS 11164500 2008-12-31 1.5 A 
USGS 11164500 2009-01-01 1.4 A 
USGS 11164500 2009-01-02 1.4 A 
USGS 11164500 2009-01-03 1.7 A 
USGS 11164500 2009-01-04 1.4 A 
USGS 11164500 2009-01-05 1.3 A 
USGS 11164500 2009-01-06 1.3 A 
USGS 11164500 2009-01-07 1.3 A 
USGS 11164500 2009-01-08 1.3 A 
USGS 11164500 2009-01-09 1.3 A 
USGS 11164500 2009-01-10 1.2 A 
USGS 11164500 2009-01-11 1.2 A 
USGS 11164500 2009-01-12 1.2 A 
USGS 11164500 2009-01-13 1.2 A 
USGS 11164500 2009-01-14 1.2 A 
USGS 11164500 2009-01-15 1.1 A 
USGS 11164500 2009-01-16 1.1 A 
USGS 11164500 2009-01-17 1.1 A 
USGS 11164500 2009-01-18 1.1 A 
USGS 11164500 2009-01-19 1.1 A 
USGS 11164500 2009-01-20 1.1 A 
USGS 11164500 2009-01-21 1.1 A 
USGS 11164500 2009-01-22 9.6 A 
USGS 11164500 2009-01-23 5.4 A 
USGS 11164500 2009-01-24 4.2 A 
USGS 11164500 2009-01-25 2.3 A 
USGS 11164500 2009-01-26 1.9 A 
USGS 11164500 2009-01-27 1.7 A 
USGS 11164500 2009-01-28 1.5 A 
USGS 11164500 2009-01-29 1.4 A 
USGS 11164500 2009-01-30 1.4 A 
USGS 11164500 2009-01-31 1.4 A 
USGS 11164500 2009-02-01 1.5 A 
USGS 11164500 2009-02-02 1.5 A 
USGS 11164500 2009-02-03 1.4 A 
USGS 11164500 2009-02-04 1.4 A 
USGS 11164500 2009-02-05 1.6 A 
USGS 11164500 2009-02-06 2.3 A 
USGS 11164500 2009-02-07 3.3 A 
USGS 11164500 2009-02-08 2.0 A 
USGS 11164500 2009-02-09 5.7 A 
USGS 11164500 2009-02-10 2.6 A 
USGS 11164500 2009-02-11 5.3 A 
USGS 11164500 2009-02-12 5.7 A 
USGS 11164500 2009-02-13 38 A 
USGS 11164500 2009-02-14 34 A 
USGS 11164500 2009-02-15 630 A 
USGS 11164500 2009-02-16 862 A 
USGS 11164500 2009-02-17 240 A 
USGS 11164500 2009-02-18 92 A 
USGS 11164500 2009-02-19 37 A 
USGS 11164500 2009-02-20 22 A 
USGS 11164500 2009-02-21 16 A 
USGS 11164500 2009-02-22 49 A 
USGS 11164500 2009-02-23 135 A 
USGS 11164500 2009-02-24 113 A 
USGS 11164500 2009-02-25 46 A 
USGS 11164500 2009-02-26 36 A 
USGS 11164500 2009-02-27 25 A 
USGS 11164500 2009-02-28 18 A 
USGS 11164500 2009-03-01 21 A 
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USGS 11164500 2009-03-02 124 A 
USGS 11164500 2009-03-03 402 A 
USGS 11164500 2009-03-04 252 A 
USGS 11164500 2009-03-05 133 A 
USGS 11164500 2009-03-06 77 A 
USGS 11164500 2009-03-07 46 A 
USGS 11164500 2009-03-08 36 A 
USGS 11164500 2009-03-09 27 A 
USGS 11164500 2009-03-10 22 A 
USGS 11164500 2009-03-11 20 A 
USGS 11164500 2009-03-12 17 A 
USGS 11164500 2009-03-13 14 A 
USGS 11164500 2009-03-14 14 A 
USGS 11164500 2009-03-15 14 A 
USGS 11164500 2009-03-16 13 A 
USGS 11164500 2009-03-17 9.8 A 
USGS 11164500 2009-03-18 9.3 A 
USGS 11164500 2009-03-19 8.8 A 
USGS 11164500 2009-03-20 8.5 A 
USGS 11164500 2009-03-21 8.3 A 
USGS 11164500 2009-03-22 37 A 
USGS 11164500 2009-03-23 17 A 
USGS 11164500 2009-03-24 10 A 
USGS 11164500 2009-03-25 9.5 A 
USGS 11164500 2009-03-26 7.8 A 
USGS 11164500 2009-03-27 5.1 A 
USGS 11164500 2009-03-28 5.0 A 
USGS 11164500 2009-03-29 5.0 A 
USGS 11164500 2009-03-30 4.7 A 
USGS 11164500 2009-03-31 3.9 A 
USGS 11164500 2009-04-01 2.8 A 
USGS 11164500 2009-04-02 3.2 A 
USGS 11164500 2009-04-03 3.3 A 
USGS 11164500 2009-04-04 3.4 A 
USGS 11164500 2009-04-05 3.6 A 
USGS 11164500 2009-04-06 2.2 A 
USGS 11164500 2009-04-07 2.4 A 
USGS 11164500 2009-04-08 3.8 A 
USGS 11164500 2009-04-09 3.6 A 
USGS 11164500 2009-04-10 3.4 A 
USGS 11164500 2009-04-11 2.1 A 
USGS 11164500 2009-04-12 2.1 A 
USGS 11164500 2009-04-13 2.2 A 
USGS 11164500 2009-04-14 2.4 A 
USGS 11164500 2009-04-15 3.3 A 
USGS 11164500 2009-04-16 4.4 A 
USGS 11164500 2009-04-17 3.5 A 
USGS 11164500 2009-04-18 2.6 A 
USGS 11164500 2009-04-19 2.8 A 
USGS 11164500 2009-04-20 2.7 A 
USGS 11164500 2009-04-21 1.8 A 
USGS 11164500 2009-04-22 1.9 A 
USGS 11164500 2009-04-23 2.4 A 
USGS 11164500 2009-04-24 2.4 A 
USGS 11164500 2009-04-25 1.7 A 
USGS 11164500 2009-04-26 1.7 A 
USGS 11164500 2009-04-27 2.2 A 
USGS 11164500 2009-04-28 2.5 A 
USGS 11164500 2009-04-29 2.4 A 
USGS 11164500 2009-04-30 2.4 A 
USGS 11164500 2009-05-01 3.0 A 
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USGS 11164500 2009-05-02 4.6 A 
USGS 11164500 2009-05-03 4.3 A 
USGS 11164500 2009-05-04 4.9 A 
USGS 11164500 2009-05-05 7.4 A 
USGS 11164500 2009-05-06 7.3 A 
USGS 11164500 2009-05-07 5.0 A 
USGS 11164500 2009-05-08 4.0 A 
USGS 11164500 2009-05-09 3.1 A 
USGS 11164500 2009-05-10 2.8 A 
USGS 11164500 2009-05-11 2.3 A 
USGS 11164500 2009-05-12 2.1 A 
USGS 11164500 2009-05-13 1.9 A 
USGS 11164500 2009-05-14 1.8 A 
USGS 11164500 2009-05-15 1.8 A 
USGS 11164500 2009-05-16 1.6 A 
USGS 11164500 2009-05-17 1.4 A 
USGS 11164500 2009-05-18 1.3 A 
USGS 11164500 2009-05-19 1.4 A 
USGS 11164500 2009-05-20 1.6 A 
USGS 11164500 2009-05-21 1.6 A 
USGS 11164500 2009-05-22 1.7 A 
USGS 11164500 2009-05-23 1.6 A 
USGS 11164500 2009-05-24 1.6 A 
USGS 11164500 2009-05-25 1.7 A 
USGS 11164500 2009-05-26 1.8 A 
USGS 11164500 2009-05-27 1.7 A 
USGS 11164500 2009-05-28 1.7 A 
USGS 11164500 2009-05-29 1.6 A 
USGS 11164500 2009-05-30 1.6 A 
USGS 11164500 2009-05-31 1.6 A 
USGS 11164500 2009-06-01 1.5 A 
USGS 11164500 2009-06-02 1.4 A 
USGS 11164500 2009-06-03 1.6 A 
USGS 11164500 2009-06-04 1.4 A 
USGS 11164500 2009-06-05 1.4 A 
USGS 11164500 2009-06-06 1.2 A 
USGS 11164500 2009-06-07 1.2 A 
USGS 11164500 2009-06-08 1.2 A 
USGS 11164500 2009-06-09 1.2 A 
USGS 11164500 2009-06-10 1.1 A 
USGS 11164500 2009-06-11 1.2 A 
USGS 11164500 2009-06-12 1.2 A 
USGS 11164500 2009-06-13 1.1 A 
USGS 11164500 2009-06-14 1.2 A 
USGS 11164500 2009-06-15 1.1 A 
USGS 11164500 2009-06-16 1.1 A 
USGS 11164500 2009-06-17 1.0 A 
USGS 11164500 2009-06-18 1.0 A 
USGS 11164500 2009-06-19 0.96 A 
USGS 11164500 2009-06-20 0.86 A 
USGS 11164500 2009-06-21 0.90 A 
USGS 11164500 2009-06-22 0.84 A 
USGS 11164500 2009-06-23 0.78 A 
USGS 11164500 2009-06-24 0.75 A 
USGS 11164500 2009-06-25 0.76 A 
USGS 11164500 2009-06-26 0.71 A 
USGS 11164500 2009-06-27 0.72 A 
USGS 11164500 2009-06-28 0.55 A 
USGS 11164500 2009-06-29 0.53 A 
USGS 11164500 2009-06-30 0.59 A 
USGS 11164500 2009-07-01 0.50 A 
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USGS 11164500 2009-07-02 0.44 A 
USGS 11164500 2009-07-03 0.44 A 
USGS 11164500 2009-07-04 0.39 A 
USGS 11164500 2009-07-05 0.35 A 
USGS 11164500 2009-07-06 0.35 A 
USGS 11164500 2009-07-07 0.35 A 
USGS 11164500 2009-07-08 0.30 A 
USGS 11164500 2009-07-09 0.29 A 
USGS 11164500 2009-07-10 0.28 A 
USGS 11164500 2009-07-11 0.28 A 
USGS 11164500 2009-07-12 0.36 A 
USGS 11164500 2009-07-13 0.33 A 
USGS 11164500 2009-07-14 0.29 A 
USGS 11164500 2009-07-15 0.27 A 
USGS 11164500 2009-07-16 0.24 A 
USGS 11164500 2009-07-17 0.22 A 
USGS 11164500 2009-07-18 0.24 A 
USGS 11164500 2009-07-19 0.22 A 
USGS 11164500 2009-07-20 0.21 A 
USGS 11164500 2009-07-21 0.20 A 
USGS 11164500 2009-07-22 0.27 A 
USGS 11164500 2009-07-23 0.22 A 
USGS 11164500 2009-07-24 0.17 A 
USGS 11164500 2009-07-25 0.22 A 
USGS 11164500 2009-07-26 0.21 A 
USGS 11164500 2009-07-27 0.20 A 
USGS 11164500 2009-07-28 0.17 A 
USGS 11164500 2009-07-29 0.21 A 
USGS 11164500 2009-07-30 0.19 A 
USGS 11164500 2009-07-31 0.17 A 
USGS 11164500 2009-08-01 0.20 A 
USGS 11164500 2009-08-02 0.19 A 
USGS 11164500 2009-08-03 0.18 A 
USGS 11164500 2009-08-04 0.19 A 
USGS 11164500 2009-08-05 0.19 A 
USGS 11164500 2009-08-06 0.21 A 
USGS 11164500 2009-08-07 0.20 A 
USGS 11164500 2009-08-08 0.15 A 
USGS 11164500 2009-08-09 0.12 A 
USGS 11164500 2009-08-10 0.13 A 
USGS 11164500 2009-08-11 0.09 A 
USGS 11164500 2009-08-12 0.11 A 
USGS 11164500 2009-08-13 0.13 A 
USGS 11164500 2009-08-14 0.12 A 
USGS 11164500 2009-08-15 0.13 A 
USGS 11164500 2009-08-16 0.12 A 
USGS 11164500 2009-08-17 0.11 A 
USGS 11164500 2009-08-18 0.12 A 
USGS 11164500 2009-08-19 0.10 A 
USGS 11164500 2009-08-20 0.09 A 
USGS 11164500 2009-08-21 0.05 A 
USGS 11164500 2009-08-22 0.07 A 
USGS 11164500 2009-08-23 0.11 A 
USGS 11164500 2009-08-24 0.11 A 
USGS 11164500 2009-08-25 0.11 A 
USGS 11164500 2009-08-26 0.09 A 
USGS 11164500 2009-08-27 0.09 A 
USGS 11164500 2009-08-28 0.11 A 
USGS 11164500 2009-08-29 0.10 A 
USGS 11164500 2009-08-30 0.10 A 
USGS 11164500 2009-08-31 0.11 A 
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USGS 11164500 2009-09-01 0.06 A 
USGS 11164500 2009-09-02 0.05 A 
USGS 11164500 2009-09-03 0.07 A 
USGS 11164500 2009-09-04 0.08 A 
USGS 11164500 2009-09-05 0.08 A 
USGS 11164500 2009-09-06 0.08 A 
USGS 11164500 2009-09-07 0.06 A 
USGS 11164500 2009-09-08 0.05 A 
USGS 11164500 2009-09-09 0.05 A 
USGS 11164500 2009-09-10 0.05 A 
USGS 11164500 2009-09-11 0.07 A 
USGS 11164500 2009-09-12 0.09 A 
USGS 11164500 2009-09-13 0.14 A 
USGS 11164500 2009-09-14 0.31 A 
USGS 11164500 2009-09-15 0.34 A 
USGS 11164500 2009-09-16 0.34 A 
USGS 11164500 2009-09-17 0.19 A 
USGS 11164500 2009-09-18 0.12 A 
USGS 11164500 2009-09-19 0.07 A 
USGS 11164500 2009-09-20 0.08 A 
USGS 11164500 2009-09-21 0.10 A 
USGS 11164500 2009-09-22 0.12 A 
USGS 11164500 2009-09-23 0.11 A 
USGS 11164500 2009-09-24 0.09 A 
USGS 11164500 2009-09-25 0.05 A 
USGS 11164500 2009-09-26 0.04 A 
USGS 11164500 2009-09-27 0.09 A 
USGS 11164500 2009-09-28 0.05 A 
USGS 11164500 2009-09-29 0.06 A 
USGS 11164500 2009-09-30 0.09 A 
USGS 11164500 2009-10-01 0.11 A 
USGS 11164500 2009-10-02 0.05 A 
USGS 11164500 2009-10-03 0.05 A 
USGS 11164500 2009-10-04 0.03 A 
USGS 11164500 2009-10-05 0.04 A 
USGS 11164500 2009-10-06 0.04 A 
USGS 11164500 2009-10-07 0.05 A 
USGS 11164500 2009-10-08 0.05 A 
USGS 11164500 2009-10-09 0.08 A 
USGS 11164500 2009-10-10 0.12 A 
USGS 11164500 2009-10-11 0.17 A 
USGS 11164500 2009-10-12 0.13 A 
USGS 11164500 2009-10-13 139 A 
USGS 11164500 2009-10-14 22 A 
USGS 11164500 2009-10-15 3.6 A 
USGS 11164500 2009-10-16 1.8 A 
USGS 11164500 2009-10-17 1.4 A 
USGS 11164500 2009-10-18 1.0 A 
USGS 11164500 2009-10-19 1.1 A 
USGS 11164500 2009-10-20 1.9 A 
USGS 11164500 2009-10-21 1.1 A 
USGS 11164500 2009-10-22 0.90 A 
USGS 11164500 2009-10-23 0.82 A 
USGS 11164500 2009-10-24 0.75 A 
USGS 11164500 2009-10-25 0.74 A 
USGS 11164500 2009-10-26 0.67 A 
USGS 11164500 2009-10-27 0.57 A 
USGS 11164500 2009-10-28 0.57 A 
USGS 11164500 2009-10-29 0.78 A 
USGS 11164500 2009-10-30 0.59 A 
USGS 11164500 2009-10-31 0.67 A 
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USGS 11164500 2009-11-01 0.70 A 
USGS 11164500 2009-11-02 0.74 A 
USGS 11164500 2009-11-03 0.68 A 
USGS 11164500 2009-11-04 0.59 A 
USGS 11164500 2009-11-05 0.59 A 
USGS 11164500 2009-11-06 0.59 A 
USGS 11164500 2009-11-07 0.62 A 
USGS 11164500 2009-11-08 0.61 A 
USGS 11164500 2009-11-09 0.59 A 
USGS 11164500 2009-11-10 0.62 A 
USGS 11164500 2009-11-11 0.67 A 
USGS 11164500 2009-11-12 0.67 A 
USGS 11164500 2009-11-13 0.67 A 
USGS 11164500 2009-11-14 0.67 A 
USGS 11164500 2009-11-15 0.69 A 
USGS 11164500 2009-11-16 0.75 A 
USGS 11164500 2009-11-17 0.75 A 
USGS 11164500 2009-11-18 0.80 A 
USGS 11164500 2009-11-19 0.68 A 
USGS 11164500 2009-11-20 1.0 A 
USGS 11164500 2009-11-21 1.7 A 
USGS 11164500 2009-11-22 0.96 A 
USGS 11164500 2009-11-23 0.74 A 
USGS 11164500 2009-11-24 0.67 A 
USGS 11164500 2009-11-25 0.67 A 
USGS 11164500 2009-11-26 0.63 A 
USGS 11164500 2009-11-27 0.67 A 
USGS 11164500 2009-11-28 0.68 A 
USGS 11164500 2009-11-29 0.67 A 
USGS 11164500 2009-11-30 0.67 A 
USGS 11164500 2009-12-01 0.67 A 
USGS 11164500 2009-12-02 0.67 A 
USGS 11164500 2009-12-03 0.67 A 
USGS 11164500 2009-12-04 0.65 A 
USGS 11164500 2009-12-05 0.67 A 
USGS 11164500 2009-12-06 0.73 A 
USGS 11164500 2009-12-07 9.3 A 
USGS 11164500 2009-12-08 2.1 A 
USGS 11164500 2009-12-09 1.1 A 
USGS 11164500 2009-12-10 0.95 A 
USGS 11164500 2009-12-11 5.0 A 
USGS 11164500 2009-12-12 12 A 
USGS 11164500 2009-12-13 23 A 
USGS 11164500 2009-12-14 5.6 A 
USGS 11164500 2009-12-15 2.9 A 
USGS 11164500 2009-12-16 2.1 A 
USGS 11164500 2009-12-17 2.0 A 
USGS 11164500 2009-12-18 1.7 A 
USGS 11164500 2009-12-19 1.5 A 
USGS 11164500 2009-12-20 1.5 A 
USGS 11164500 2009-12-21 1.5 A 
USGS 11164500 2009-12-22 1.8 A 
USGS 11164500 2009-12-23 1.8 A 
USGS 11164500 2009-12-24 1.4 A 
USGS 11164500 2009-12-25 1.3 A 
USGS 11164500 2009-12-26 2.4 A 
USGS 11164500 2009-12-27 8.8 A 
USGS 11164500 2009-12-28 2.9 A 
USGS 11164500 2009-12-29 2.4 A 
USGS 11164500 2009-12-30 2.8 A 
USGS 11164500 2009-12-31 2.1 A 
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USGS 11164500 2010-01-01 1.9 A 
USGS 11164500 2010-01-02 1.8 A 
USGS 11164500 2010-01-03 1.7 A 
USGS 11164500 2010-01-04 1.7 A 
USGS 11164500 2010-01-05 1.5 A 
USGS 11164500 2010-01-06 1.4 A 
USGS 11164500 2010-01-07 1.5 A 
USGS 11164500 2010-01-08 1.4 A 
USGS 11164500 2010-01-09 1.3 A 
USGS 11164500 2010-01-10 1.2 A 
USGS 11164500 2010-01-11 1.2 A 
USGS 11164500 2010-01-12 4.5 A 
USGS 11164500 2010-01-13 7.3 A 
USGS 11164500 2010-01-14 2.7 A 
USGS 11164500 2010-01-15 2.1 A 
USGS 11164500 2010-01-16 1.8 A 
USGS 11164500 2010-01-17 2.0 A 
USGS 11164500 2010-01-18 31 A 
USGS 11164500 2010-01-19 268 A 
USGS 11164500 2010-01-20 854 A 
USGS 11164500 2010-01-21 282 A 
USGS 11164500 2010-01-22 228 A 
USGS 11164500 2010-01-23 115 A 
USGS 11164500 2010-01-24 61 A 
USGS 11164500 2010-01-25 38 A 
USGS 11164500 2010-01-26 32 A 
USGS 11164500 2010-01-27 23 A 
USGS 11164500 2010-01-28 18 A 
USGS 11164500 2010-01-29 19 A 
USGS 11164500 2010-01-30 26 A 
USGS 11164500 2010-01-31 17 A 
USGS 11164500 2010-02-01 14 A 
USGS 11164500 2010-02-02 11 A 
USGS 11164500 2010-02-03 9.7 A 
USGS 11164500 2010-02-04 18 A 
USGS 11164500 2010-02-05 75 A 
USGS 11164500 2010-02-06 74 A 
USGS 11164500 2010-02-07 38 A 
USGS 11164500 2010-02-08 24 A 
USGS 11164500 2010-02-09 30 A 
USGS 11164500 2010-02-10 23 A 
USGS 11164500 2010-02-11 18 A 
USGS 11164500 2010-02-12 16 A 
USGS 11164500 2010-02-13 15 A 
USGS 11164500 2010-02-14 13 A 
USGS 11164500 2010-02-15 12 A 
USGS 11164500 2010-02-16 12 A 
USGS 11164500 2010-02-17 11 A 
USGS 11164500 2010-02-18 10 A 
USGS 11164500 2010-02-19 9.9 A 
USGS 11164500 2010-02-20 9.4 A 
USGS 11164500 2010-02-21 12 A 
USGS 11164500 2010-02-22 18 A 
USGS 11164500 2010-02-23 25 A 
USGS 11164500 2010-02-24 84 A 
USGS 11164500 2010-02-25 40 A 
USGS 11164500 2010-02-26 90 A 
USGS 11164500 2010-02-27 119 A 
USGS 11164500 2010-02-28 56 A 
USGS 11164500 2010-03-01 37 A 
USGS 11164500 2010-03-02 56 A 
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USGS 11164500 2010-03-03 183 A 
USGS 11164500 2010-03-04 107 A 
USGS 11164500 2010-03-05 55 A 
USGS 11164500 2010-03-06 39 A 
USGS 11164500 2010-03-07 29 A 
USGS 11164500 2010-03-08 24 A 
USGS 11164500 2010-03-09 22 A 
USGS 11164500 2010-03-10 33 A 
USGS 11164500 2010-03-11 26 A 
USGS 11164500 2010-03-12 79 A 
USGS 11164500 2010-03-13 94 A 
USGS 11164500 2010-03-14 51 A 
USGS 11164500 2010-03-15 36 A 
USGS 11164500 2010-03-16 26 A 
USGS 11164500 2010-03-17 24 A 
USGS 11164500 2010-03-18 22 A 
USGS 11164500 2010-03-19 19 A 
USGS 11164500 2010-03-20 16 A 
USGS 11164500 2010-03-21 15 A 
USGS 11164500 2010-03-22 14 A 
USGS 11164500 2010-03-23 13 A 
USGS 11164500 2010-03-24 12 A 
USGS 11164500 2010-03-25 13 A 
USGS 11164500 2010-03-26 12 A 
USGS 11164500 2010-03-27 11 A 
USGS 11164500 2010-03-28 11 A 
USGS 11164500 2010-03-29 11 A 
USGS 11164500 2010-03-30 18 A 
USGS 11164500 2010-03-31 24 A 
USGS 11164500 2010-04-01 43 A 
USGS 11164500 2010-04-02 26 A 
USGS 11164500 2010-04-03 38 A 
USGS 11164500 2010-04-04 85 A 
USGS 11164500 2010-04-05 187 A 
USGS 11164500 2010-04-06 60 A 
USGS 11164500 2010-04-07 37 A 
USGS 11164500 2010-04-08 30 A 
USGS 11164500 2010-04-09 25 A 
USGS 11164500 2010-04-10 22 A 
USGS 11164500 2010-04-11 134 A 
USGS 11164500 2010-04-12 262 A 
USGS 11164500 2010-04-13 120 A 
USGS 11164500 2010-04-14 60 A 
USGS 11164500 2010-04-15 45 A 
USGS 11164500 2010-04-16 33 A 
USGS 11164500 2010-04-17 22 A 
USGS 11164500 2010-04-18 19 A 
USGS 11164500 2010-04-19 17 A 
USGS 11164500 2010-04-20 32 A 
USGS 11164500 2010-04-21 24 A 
USGS 11164500 2010-04-22 18 A 
USGS 11164500 2010-04-23 17 A 
USGS 11164500 2010-04-24 17 A 
USGS 11164500 2010-04-25 15 A 
USGS 11164500 2010-04-26 14 A 
USGS 11164500 2010-04-27 18 A 
USGS 11164500 2010-04-28 19 A 
USGS 11164500 2010-04-29 16 A 
USGS 11164500 2010-04-30 14 A 
USGS 11164500 2010-05-01 13 A 
USGS 11164500 2010-05-02 10 A 
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USGS 11164500 2010-05-03 8.2 A 
USGS 11164500 2010-05-04 7.3 A 
USGS 11164500 2010-05-05 6.6 A 
USGS 11164500 2010-05-06 6.3 A 
USGS 11164500 2010-05-07 6.3 A 
USGS 11164500 2010-05-08 5.9 A 
USGS 11164500 2010-05-09 7.1 A 
USGS 11164500 2010-05-10 8.8 A 
USGS 11164500 2010-05-11 8.4 A 
USGS 11164500 2010-05-12 6.5 A 
USGS 11164500 2010-05-13 5.5 A 
USGS 11164500 2010-05-14 6.3 A 
USGS 11164500 2010-05-15 7.3 A 
USGS 11164500 2010-05-16 6.8 A 
USGS 11164500 2010-05-17 6.9 A 
USGS 11164500 2010-05-18 8.0 A 
USGS 11164500 2010-05-19 6.6 A 
USGS 11164500 2010-05-20 6.1 A 
USGS 11164500 2010-05-21 5.9 A 
USGS 11164500 2010-05-22 5.7 A 
USGS 11164500 2010-05-23 5.6 A 
USGS 11164500 2010-05-24 5.3 A 
USGS 11164500 2010-05-25 5.6 A 
USGS 11164500 2010-05-26 7.4 A 
USGS 11164500 2010-05-27 6.5 A 
USGS 11164500 2010-05-28 6.0 A 
USGS 11164500 2010-05-29 5.3 A 
USGS 11164500 2010-05-30 4.9 A 
USGS 11164500 2010-05-31 4.5 A 
USGS 11164500 2010-06-01 4.0 A 
USGS 11164500 2010-06-02 3.8 A 
USGS 11164500 2010-06-03 3.6 A 
USGS 11164500 2010-06-04 3.5 A 
USGS 11164500 2010-06-05 3.3 A 
USGS 11164500 2010-06-06 3.2 A 
USGS 11164500 2010-06-07 3.1 A 
USGS 11164500 2010-06-08 3.0 A 
USGS 11164500 2010-06-09 2.9 A 
USGS 11164500 2010-06-10 2.8 A 
USGS 11164500 2010-06-11 2.8 A 
USGS 11164500 2010-06-12 2.5 A 
USGS 11164500 2010-06-13 2.3 A 
USGS 11164500 2010-06-14 2.3 A 
USGS 11164500 2010-06-15 2.2 A 
USGS 11164500 2010-06-16 2.3 A 
USGS 11164500 2010-06-17 2.0 A 
USGS 11164500 2010-06-18 2.0 A 
USGS 11164500 2010-06-19 2.0 A 
USGS 11164500 2010-06-20 2.1 A 
USGS 11164500 2010-06-21 2.0 A 
USGS 11164500 2010-06-22 1.8 A 
USGS 11164500 2010-06-23 1.7 A 
USGS 11164500 2010-06-24 2.1 A 
USGS 11164500 2010-06-25 1.7 A 
USGS 11164500 2010-06-26 1.9 A 
USGS 11164500 2010-06-27 1.7 A 
USGS 11164500 2010-06-28 1.6 A 
USGS 11164500 2010-06-29 1.5 A 
USGS 11164500 2010-06-30 1.4 A 
USGS 11164500 2010-07-01 1.4 A 
USGS 11164500 2010-07-02 1.9 A 
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USGS 11164500 2010-07-03 2.2 A 
USGS 11164500 2010-07-04 2.2 A 
USGS 11164500 2010-07-05 2.3 A 
USGS 11164500 2010-07-06 2.0 A 
USGS 11164500 2010-07-07 1.6 A 
USGS 11164500 2010-07-08 1.6 A 
USGS 11164500 2010-07-09 1.6 A 
USGS 11164500 2010-07-10 1.6 A 
USGS 11164500 2010-07-11 1.6 A 
USGS 11164500 2010-07-12 1.5 A 
USGS 11164500 2010-07-13 1.8 A 
USGS 11164500 2010-07-14 1.5 A 
USGS 11164500 2010-07-15 0.99 A 
USGS 11164500 2010-07-16 0.91 A 
USGS 11164500 2010-07-17 0.93 A 
USGS 11164500 2010-07-18 0.89 A 
USGS 11164500 2010-07-19 0.88 A 
USGS 11164500 2010-07-20 0.85 A 
USGS 11164500 2010-07-21 0.79 A 
USGS 11164500 2010-07-22 0.80 A 
USGS 11164500 2010-07-23 0.85 A 
USGS 11164500 2010-07-24 0.82 A 
USGS 11164500 2010-07-25 0.81 A 
USGS 11164500 2010-07-26 0.88 A 
USGS 11164500 2010-07-27 0.83 A 
USGS 11164500 2010-07-28 0.74 A 
USGS 11164500 2010-07-29 0.89 A 
USGS 11164500 2010-07-30 0.85 A 
USGS 11164500 2010-07-31 0.86 A 
USGS 11164500 2010-08-01 0.66 A 
USGS 11164500 2010-08-02 0.77 A 
USGS 11164500 2010-08-03 0.76 A 
USGS 11164500 2010-08-04 0.72 A 
USGS 11164500 2010-08-05 0.68 A 
USGS 11164500 2010-08-06 0.68 A 
USGS 11164500 2010-08-07 0.68 A 
USGS 11164500 2010-08-08 0.65 A 
USGS 11164500 2010-08-09 0.69 A 
USGS 11164500 2010-08-10 0.64 A 
USGS 11164500 2010-08-11 0.62 A 
USGS 11164500 2010-08-12 0.63 A 
USGS 11164500 2010-08-13 0.59 A 
USGS 11164500 2010-08-14 0.60 A 
USGS 11164500 2010-08-15 0.62 A 
USGS 11164500 2010-08-16 0.64 A 
USGS 11164500 2010-08-17 0.59 A 
USGS 11164500 2010-08-18 0.54 A 
USGS 11164500 2010-08-19 0.58 A 
USGS 11164500 2010-08-20 0.56 A 
USGS 11164500 2010-08-21 0.54 A 
USGS 11164500 2010-08-22 0.51 A 
USGS 11164500 2010-08-23 0.55 A 
USGS 11164500 2010-08-24 0.50 A 
USGS 11164500 2010-08-25 0.42 A 
USGS 11164500 2010-08-26 0.43 A 
USGS 11164500 2010-08-27 0.45 A 
USGS 11164500 2010-08-28 0.50 A 
USGS 11164500 2010-08-29 0.54 A 
USGS 11164500 2010-08-30 0.59 A 
USGS 11164500 2010-08-31 0.59 A 
USGS 11164500 2010-09-01 0.47 A 
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USGS 11164500 2010-09-02 0.53 A 
USGS 11164500 2010-09-03 0.44 A 
USGS 11164500 2010-09-04 0.43 A 
USGS 11164500 2010-09-05 0.49 A 
USGS 11164500 2010-09-06 0.49 A 
USGS 11164500 2010-09-07 0.39 A 
USGS 11164500 2010-09-08 0.37 A 
USGS 11164500 2010-09-09 0.42 A 
USGS 11164500 2010-09-10 0.47 A 
USGS 11164500 2010-09-11 0.41 A 
USGS 11164500 2010-09-12 0.39 A 
USGS 11164500 2010-09-13 0.48 A 
USGS 11164500 2010-09-14 0.54 A 
USGS 11164500 2010-09-15 0.41 A 
USGS 11164500 2010-09-16 0.41 A 
USGS 11164500 2010-09-17 0.42 A 
USGS 11164500 2010-09-18 0.45 A 
USGS 11164500 2010-09-19 0.43 A 
USGS 11164500 2010-09-20 0.47 A 
USGS 11164500 2010-09-21 0.45 A 
USGS 11164500 2010-09-22 0.41 A 
USGS 11164500 2010-09-23 0.33 A 
USGS 11164500 2010-09-24 0.30 A 
USGS 11164500 2010-09-25 0.25 A 
USGS 11164500 2010-09-26 0.21 A 
USGS 11164500 2010-09-27 0.22 A 
USGS 11164500 2010-09-28 0.25 A 
USGS 11164500 2010-09-29 0.41 A 
USGS 11164500 2010-09-30 0.44 A 
USGS 11164500 2010-10-01 0.55 A 
USGS 11164500 2010-10-02 0.48 A 
USGS 11164500 2010-10-03 0.46 A 
USGS 11164500 2010-10-04 0.44 A 
USGS 11164500 2010-10-05 0.46 A 
USGS 11164500 2010-10-06 0.39 A 
USGS 11164500 2010-10-07 0.38 A 
USGS 11164500 2010-10-08 0.35 A 
USGS 11164500 2010-10-09 0.32 A 
USGS 11164500 2010-10-10 0.35 A 
USGS 11164500 2010-10-11 0.39 A 
USGS 11164500 2010-10-12 0.39 A 
USGS 11164500 2010-10-13 0.31 A 
USGS 11164500 2010-10-14 0.28 A 
USGS 11164500 2010-10-15 0.32 A 
USGS 11164500 2010-10-16 0.35 A 
USGS 11164500 2010-10-17 0.41 A 
USGS 11164500 2010-10-18 0.53 A 
USGS 11164500 2010-10-19 0.56 A 
USGS 11164500 2010-10-20 0.53 A 
USGS 11164500 2010-10-21 0.54 A 
USGS 11164500 2010-10-22 0.57 A 
USGS 11164500 2010-10-23 0.60 A 
USGS 11164500 2010-10-24 6.0 A 
USGS 11164500 2010-10-25 4.3 A 
USGS 11164500 2010-10-26 1.3 A 
USGS 11164500 2010-10-27 0.81 A 
USGS 11164500 2010-10-28 0.71 A 
USGS 11164500 2010-10-29 0.59 A 
USGS 11164500 2010-10-30 0.65 A 
USGS 11164500 2010-10-31 0.91 A 
USGS 11164500 2010-11-01 0.78 A 
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USGS 11164500 2010-11-02 0.75 A 
USGS 11164500 2010-11-03 0.67 A 
USGS 11164500 2010-11-04 0.71 A 
USGS 11164500 2010-11-05 0.60 A 
USGS 11164500 2010-11-06 0.65 A 
USGS 11164500 2010-11-07 2.5 A 
USGS 11164500 2010-11-08 2.9 A 
USGS 11164500 2010-11-09 1.3 A 
USGS 11164500 2010-11-10 1.2 A 
USGS 11164500 2010-11-11 1.0 A 
USGS 11164500 2010-11-12 0.92 A 
USGS 11164500 2010-11-13 0.83 A 
USGS 11164500 2010-11-14 0.83 A 
USGS 11164500 2010-11-15 0.86 A 
USGS 11164500 2010-11-16 0.81 A 
USGS 11164500 2010-11-17 0.80 A 
USGS 11164500 2010-11-18 0.79 A 
USGS 11164500 2010-11-19 0.84 A 
USGS 11164500 2010-11-20 19 A 
USGS 11164500 2010-11-21 22 A 
USGS 11164500 2010-11-22 4.3 A 
USGS 11164500 2010-11-23 7.4 A 
USGS 11164500 2010-11-24 3.7 A 
USGS 11164500 2010-11-25 2.0 A 
USGS 11164500 2010-11-26 1.6 A 
USGS 11164500 2010-11-27 5.6 A 
USGS 11164500 2010-11-28 4.2 A 
USGS 11164500 2010-11-29 2.1 A 
USGS 11164500 2010-11-30 1.6 A 
USGS 11164500 2010-12-01 1.4 A 
USGS 11164500 2010-12-02 1.4 A 
USGS 11164500 2010-12-03 1.4 A 
USGS 11164500 2010-12-04 1.3 A 
USGS 11164500 2010-12-05 4.5 A 
USGS 11164500 2010-12-06 13 A 
USGS 11164500 2010-12-07 3.7 A 
USGS 11164500 2010-12-08 3.7 A 
USGS 11164500 2010-12-09 9.2 A 
USGS 11164500 2010-12-10 3.5 A 
USGS 11164500 2010-12-11 2.6 A 
USGS 11164500 2010-12-12 2.2 A 
USGS 11164500 2010-12-13 2.0 A 
USGS 11164500 2010-12-14 3.3 A 
USGS 11164500 2010-12-15 7.7 A 
USGS 11164500 2010-12-16 5.4 A 
USGS 11164500 2010-12-17 15 A 
USGS 11164500 2010-12-18 66 A 
USGS 11164500 2010-12-19 529 A 
USGS 11164500 2010-12-20 89 A 
USGS 11164500 2010-12-21 29 A 
USGS 11164500 2010-12-22 32 A 
USGS 11164500 2010-12-23 15 A 
USGS 11164500 2010-12-24 14 A 
USGS 11164500 2010-12-25 63 A 
USGS 11164500 2010-12-26 70 A 
USGS 11164500 2010-12-27 25 A 
USGS 11164500 2010-12-28 65 A 
USGS 11164500 2010-12-29 658 A 
USGS 11164500 2010-12-30 70 A 
USGS 11164500 2010-12-31 39 A 
USGS 11164500 2011-01-01 31 A 
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USGS 11164500 2011-01-02 46 A 
USGS 11164500 2011-01-03 29 A 
USGS 11164500 2011-01-04 17 A 
USGS 11164500 2011-01-05 17 A 
USGS 11164500 2011-01-06 15 A 
USGS 11164500 2011-01-07 12 A 
USGS 11164500 2011-01-08 7.0 A 
USGS 11164500 2011-01-09 6.6 A 
USGS 11164500 2011-01-10 7.3 A 
USGS 11164500 2011-01-11 6.8 A 
USGS 11164500 2011-01-12 5.8 A 
USGS 11164500 2011-01-13 5.4 A 
USGS 11164500 2011-01-14 4.3 A 
USGS 11164500 2011-01-15 4.4 A 
USGS 11164500 2011-01-16 4.3 A 
USGS 11164500 2011-01-17 4.1 A 
USGS 11164500 2011-01-18 4.6 A 
USGS 11164500 2011-01-19 5.1 A 
USGS 11164500 2011-01-20 5.3 A 
USGS 11164500 2011-01-21 5.4 A 
USGS 11164500 2011-01-22 5.2 A 
USGS 11164500 2011-01-23 5.3 A 
USGS 11164500 2011-01-24 5.8 A 
USGS 11164500 2011-01-25 5.5 A 
USGS 11164500 2011-01-26 5.3 A 
USGS 11164500 2011-01-27 5.1 A 
USGS 11164500 2011-01-28 4.8 A 
USGS 11164500 2011-01-29 4.8 A 
USGS 11164500 2011-01-30 16 A 
USGS 11164500 2011-01-31 14 A 
USGS 11164500 2011-02-01 5.0 A 
USGS 11164500 2011-02-02 4.7 A 
USGS 11164500 2011-02-03 5.0 A 
USGS 11164500 2011-02-04 5.2 A 
USGS 11164500 2011-02-05 4.3 A 
USGS 11164500 2011-02-06 3.4 A 
USGS 11164500 2011-02-07 4.4 A 
USGS 11164500 2011-02-08 4.8 A 
USGS 11164500 2011-02-09 4.3 A 
USGS 11164500 2011-02-10 4.1 A 
USGS 11164500 2011-02-11 4.0 A 
USGS 11164500 2011-02-12 3.9 A 
USGS 11164500 2011-02-13 3.9 A 
USGS 11164500 2011-02-14 4.6 A 
USGS 11164500 2011-02-15 5.5 A 
USGS 11164500 2011-02-16 56 A 
USGS 11164500 2011-02-17 228 A 
USGS 11164500 2011-02-18 250 A 
USGS 11164500 2011-02-19 343 A 
USGS 11164500 2011-02-20 135 A 
USGS 11164500 2011-02-21 59 A 
USGS 11164500 2011-02-22 44 A 
USGS 11164500 2011-02-23 36 A 
USGS 11164500 2011-02-24 31 A 
USGS 11164500 2011-02-25 536 A 
USGS 11164500 2011-02-26 137 A 
USGS 11164500 2011-02-27 73 A 
USGS 11164500 2011-02-28 51 A 
USGS 11164500 2011-03-01 41 A 
USGS 11164500 2011-03-02 39 A 
USGS 11164500 2011-03-03 37 A 
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USGS 11164500 2011-03-04 32 A 
USGS 11164500 2011-03-05 28 A 
USGS 11164500 2011-03-06 26 A 
USGS 11164500 2011-03-07 26 A 
USGS 11164500 2011-03-08 24 A 
USGS 11164500 2011-03-09 23 A 
USGS 11164500 2011-03-10 22 A 
USGS 11164500 2011-03-11 21 A 
USGS 11164500 2011-03-12 20 A 
USGS 11164500 2011-03-13 19 A 
USGS 11164500 2011-03-14 25 A 
USGS 11164500 2011-03-15 23 A 
USGS 11164500 2011-03-16 62 A 
USGS 11164500 2011-03-17 41 A 
USGS 11164500 2011-03-18 161 A 
USGS 11164500 2011-03-19 391 A 
USGS 11164500 2011-03-20 917 A 
USGS 11164500 2011-03-21 227 A 
USGS 11164500 2011-03-22 128 A 
USGS 11164500 2011-03-23 241 A 
USGS 11164500 2011-03-24 1050 A 
USGS 11164500 2011-03-25 481 A 
USGS 11164500 2011-03-26 569 A 
USGS 11164500 2011-03-27 262 A 
USGS 11164500 2011-03-28 160 A 
USGS 11164500 2011-03-29 115 A 
USGS 11164500 2011-03-30 91 A 
USGS 11164500 2011-03-31 80 A 
USGS 11164500 2011-04-01 65 A 
USGS 11164500 2011-04-02 56 A 
USGS 11164500 2011-04-03 49 A 
USGS 11164500 2011-04-04 44 A 
USGS 11164500 2011-04-05 40 A 
USGS 11164500 2011-04-06 37 A 
USGS 11164500 2011-04-07 34 A 
USGS 11164500 2011-04-08 31 A 
USGS 11164500 2011-04-09 29 A 
USGS 11164500 2011-04-10 27 A 
USGS 11164500 2011-04-11 26 A 
USGS 11164500 2011-04-12 25 A 
USGS 11164500 2011-04-13 24 A 
USGS 11164500 2011-04-14 23 A 
USGS 11164500 2011-04-15 22 A 
USGS 11164500 2011-04-16 21 A 
USGS 11164500 2011-04-17 20 A 
USGS 11164500 2011-04-18 19 A 
USGS 11164500 2011-04-19 18 A 
USGS 11164500 2011-04-20 16 A 
USGS 11164500 2011-04-21 16 A 
USGS 11164500 2011-04-22 16 A 
USGS 11164500 2011-04-23 15 A 
USGS 11164500 2011-04-24 14 A 
USGS 11164500 2011-04-25 14 A 
USGS 11164500 2011-04-26 14 A 
USGS 11164500 2011-04-27 13 A 
USGS 11164500 2011-04-28 12 A 
USGS 11164500 2011-04-29 11 A 
USGS 11164500 2011-04-30 11 A 
USGS 11164500 2011-05-01 9.8 A 
USGS 11164500 2011-05-02 8.7 A 
USGS 11164500 2011-05-03 8.3 A 

Page 18 of 31

5/29/2013http://waterdata.usgs.gov/nwis/dv?cb_00060=on&format=rdb&period=&begin_date=2008...



USGS 11164500 2011-05-04 8.1 A 
USGS 11164500 2011-05-05 7.5 A 
USGS 11164500 2011-05-06 7.2 A 
USGS 11164500 2011-05-07 6.6 A 
USGS 11164500 2011-05-08 6.6 A 
USGS 11164500 2011-05-09 6.6 A 
USGS 11164500 2011-05-10 6.5 A 
USGS 11164500 2011-05-11 6.2 A 
USGS 11164500 2011-05-12 5.5 A 
USGS 11164500 2011-05-13 5.3 A 
USGS 11164500 2011-05-14 5.2 A 
USGS 11164500 2011-05-15 13 A 
USGS 11164500 2011-05-16 8.7 A 
USGS 11164500 2011-05-17 11 A 
USGS 11164500 2011-05-18 17 A 
USGS 11164500 2011-05-19 11 A 
USGS 11164500 2011-05-20 8.0 A 
USGS 11164500 2011-05-21 6.8 A 
USGS 11164500 2011-05-22 6.0 A 
USGS 11164500 2011-05-23 5.7 A 
USGS 11164500 2011-05-24 5.0 A 
USGS 11164500 2011-05-25 4.8 A 
USGS 11164500 2011-05-26 6.0 A 
USGS 11164500 2011-05-27 6.0 A 
USGS 11164500 2011-05-28 6.0 A 
USGS 11164500 2011-05-29 5.7 A 
USGS 11164500 2011-05-30 5.2 A 
USGS 11164500 2011-05-31 5.5 A 
USGS 11164500 2011-06-01 6.9 A 
USGS 11164500 2011-06-02 6.1 A 
USGS 11164500 2011-06-03 4.1 A 
USGS 11164500 2011-06-04 17 A 
USGS 11164500 2011-06-05 13 A 
USGS 11164500 2011-06-06 8.3 A 
USGS 11164500 2011-06-07 6.3 A 
USGS 11164500 2011-06-08 5.7 A 
USGS 11164500 2011-06-09 5.1 A 
USGS 11164500 2011-06-10 4.7 A 
USGS 11164500 2011-06-11 4.4 A 
USGS 11164500 2011-06-12 4.3 A 
USGS 11164500 2011-06-13 4.2 A 
USGS 11164500 2011-06-14 3.7 A 
USGS 11164500 2011-06-15 3.5 A 
USGS 11164500 2011-06-16 3.1 A 
USGS 11164500 2011-06-17 2.8 A 
USGS 11164500 2011-06-18 2.6 A 
USGS 11164500 2011-06-19 2.6 A 
USGS 11164500 2011-06-20 2.5 A 
USGS 11164500 2011-06-21 2.4 A 
USGS 11164500 2011-06-22 2.1 A 
USGS 11164500 2011-06-23 1.9 A 
USGS 11164500 2011-06-24 1.9 A 
USGS 11164500 2011-06-25 1.8 A 
USGS 11164500 2011-06-26 1.8 A 
USGS 11164500 2011-06-27 1.8 A 
USGS 11164500 2011-06-28 5.2 A 
USGS 11164500 2011-06-29 5.4 A 
USGS 11164500 2011-06-30 3.1 A 
USGS 11164500 2011-07-01 2.5 A 
USGS 11164500 2011-07-02 2.1 A 
USGS 11164500 2011-07-03 2.0 A 
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USGS 11164500 2011-07-04 2.0 A 
USGS 11164500 2011-07-05 1.8 A 
USGS 11164500 2011-07-06 1.6 A 
USGS 11164500 2011-07-07 1.6 A 
USGS 11164500 2011-07-08 1.5 A 
USGS 11164500 2011-07-09 1.5 A 
USGS 11164500 2011-07-10 1.4 A 
USGS 11164500 2011-07-11 1.4 A 
USGS 11164500 2011-07-12 1.4 A 
USGS 11164500 2011-07-13 1.4 A 
USGS 11164500 2011-07-14 1.5 A 
USGS 11164500 2011-07-15 1.5 A 
USGS 11164500 2011-07-16 1.5 A 
USGS 11164500 2011-07-17 1.5 A 
USGS 11164500 2011-07-18 1.5 A 
USGS 11164500 2011-07-19 1.5 A 
USGS 11164500 2011-07-20 1.3 A 
USGS 11164500 2011-07-21 1.3 A 
USGS 11164500 2011-07-22 1.2 A 
USGS 11164500 2011-07-23 1.1 A 
USGS 11164500 2011-07-24 1.1 A 
USGS 11164500 2011-07-25 1.1 A 
USGS 11164500 2011-07-26 1.1 A 
USGS 11164500 2011-07-27 1.1 A 
USGS 11164500 2011-07-28 1.1 A 
USGS 11164500 2011-07-29 1.1 A 
USGS 11164500 2011-07-30 1.1 A 
USGS 11164500 2011-07-31 1.0 A 
USGS 11164500 2011-08-01 1.0 A 
USGS 11164500 2011-08-02 1.0 A 
USGS 11164500 2011-08-03 0.95 A 
USGS 11164500 2011-08-04 0.97 A 
USGS 11164500 2011-08-05 0.92 A 
USGS 11164500 2011-08-06 0.87 A 
USGS 11164500 2011-08-07 0.85 A 
USGS 11164500 2011-08-08 0.87 A 
USGS 11164500 2011-08-09 0.93 A 
USGS 11164500 2011-08-10 0.99 A 
USGS 11164500 2011-08-11 0.87 A 
USGS 11164500 2011-08-12 0.87 A 
USGS 11164500 2011-08-13 0.84 A 
USGS 11164500 2011-08-14 0.71 A 
USGS 11164500 2011-08-15 0.61 A 
USGS 11164500 2011-08-16 0.61 A 
USGS 11164500 2011-08-17 0.61 A 
USGS 11164500 2011-08-18 0.61 A 
USGS 11164500 2011-08-19 0.59 A 
USGS 11164500 2011-08-20 0.63 A 
USGS 11164500 2011-08-21 0.67 A 
USGS 11164500 2011-08-22 0.61 A 
USGS 11164500 2011-08-23 0.60 A 
USGS 11164500 2011-08-24 0.53 A 
USGS 11164500 2011-08-25 0.49 A 
USGS 11164500 2011-08-26 0.54 A 
USGS 11164500 2011-08-27 0.51 A 
USGS 11164500 2011-08-28 0.49 A 
USGS 11164500 2011-08-29 0.49 A 
USGS 11164500 2011-08-30 0.49 A 
USGS 11164500 2011-08-31 0.50 A 
USGS 11164500 2011-09-01 0.49 A 
USGS 11164500 2011-09-02 0.48 A 
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USGS 11164500 2011-09-03 0.49 A 
USGS 11164500 2011-09-04 0.53 A 
USGS 11164500 2011-09-05 0.46 A 
USGS 11164500 2011-09-06 0.51 A 
USGS 11164500 2011-09-07 0.46 A 
USGS 11164500 2011-09-08 0.38 A 
USGS 11164500 2011-09-09 0.38 A 
USGS 11164500 2011-09-10 0.40 A 
USGS 11164500 2011-09-11 0.49 A 
USGS 11164500 2011-09-12 0.37 A 
USGS 11164500 2011-09-13 0.36 A 
USGS 11164500 2011-09-14 0.40 A 
USGS 11164500 2011-09-15 0.60 A 
USGS 11164500 2011-09-16 0.44 A 
USGS 11164500 2011-09-17 0.41 A 
USGS 11164500 2011-09-18 0.41 A 
USGS 11164500 2011-09-19 0.43 A 
USGS 11164500 2011-09-20 0.43 A 
USGS 11164500 2011-09-21 0.43 A 
USGS 11164500 2011-09-22 0.43 A 
USGS 11164500 2011-09-23 0.44 A 
USGS 11164500 2011-09-24 0.50 A 
USGS 11164500 2011-09-25 0.51 A 
USGS 11164500 2011-09-26 0.59 A 
USGS 11164500 2011-09-27 0.56 A 
USGS 11164500 2011-09-28 0.51 A 
USGS 11164500 2011-09-29 0.45 A 
USGS 11164500 2011-09-30 0.47 A 
USGS 11164500 2011-10-01 0.54 A 
USGS 11164500 2011-10-02 0.50 A 
USGS 11164500 2011-10-03 0.67 A 
USGS 11164500 2011-10-04 0.67 A 
USGS 11164500 2011-10-05 11 A 
USGS 11164500 2011-10-06 2.0 A 
USGS 11164500 2011-10-07 1.3 A 
USGS 11164500 2011-10-08 0.84 A 
USGS 11164500 2011-10-09 0.72 A 
USGS 11164500 2011-10-10 0.67 A 
USGS 11164500 2011-10-11 0.69 A 
USGS 11164500 2011-10-12 0.68 A 
USGS 11164500 2011-10-13 0.67 A 
USGS 11164500 2011-10-14 0.60 A 
USGS 11164500 2011-10-15 0.54 A 
USGS 11164500 2011-10-16 0.53 A 
USGS 11164500 2011-10-17 0.53 A 
USGS 11164500 2011-10-18 0.50 A 
USGS 11164500 2011-10-19 0.47 A 
USGS 11164500 2011-10-20 0.51 A 
USGS 11164500 2011-10-21 0.50 A 
USGS 11164500 2011-10-22 0.50 A 
USGS 11164500 2011-10-23 0.47 A 
USGS 11164500 2011-10-24 0.47 A 
USGS 11164500 2011-10-25 0.47 A 
USGS 11164500 2011-10-26 0.47 A 
USGS 11164500 2011-10-27 0.47 A 
USGS 11164500 2011-10-28 0.46 A 
USGS 11164500 2011-10-29 0.41 A 
USGS 11164500 2011-10-30 0.45 A 
USGS 11164500 2011-10-31 0.44 A 
USGS 11164500 2011-11-01 0.42 A 
USGS 11164500 2011-11-02 0.41 A 
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USGS 11164500 2011-11-03 0.41 A 
USGS 11164500 2011-11-04 0.70 A 
USGS 11164500 2011-11-05 0.88 A 
USGS 11164500 2011-11-06 3.0 A 
USGS 11164500 2011-11-07 1.1 A 
USGS 11164500 2011-11-08 0.78 A 
USGS 11164500 2011-11-09 0.69 A 
USGS 11164500 2011-11-10 0.67 A 
USGS 11164500 2011-11-11 0.99 A 
USGS 11164500 2011-11-12 2.3 A 
USGS 11164500 2011-11-13 1.1 A 
USGS 11164500 2011-11-14 0.83 A 
USGS 11164500 2011-11-15 0.78 A 
USGS 11164500 2011-11-16 0.74 A 
USGS 11164500 2011-11-17 0.74 A 
USGS 11164500 2011-11-18 0.67 A 
USGS 11164500 2011-11-19 1.0 A 
USGS 11164500 2011-11-20 6.0 A 
USGS 11164500 2011-11-21 2.3 A 
USGS 11164500 2011-11-22 1.4 A 
USGS 11164500 2011-11-23 1.1 A 
USGS 11164500 2011-11-24 0.98 A 
USGS 11164500 2011-11-25 0.98 A 
USGS 11164500 2011-11-26 0.98 A 
USGS 11164500 2011-11-27 0.98 A 
USGS 11164500 2011-11-28 0.98 A 
USGS 11164500 2011-11-29 1.1 A 
USGS 11164500 2011-11-30 1.0 A 
USGS 11164500 2011-12-01 0.84 A 
USGS 11164500 2011-12-02 0.81 A 
USGS 11164500 2011-12-03 0.86 A 
USGS 11164500 2011-12-04 1.1 A 
USGS 11164500 2011-12-05 0.93 A 
USGS 11164500 2011-12-06 0.96 A 
USGS 11164500 2011-12-07 0.91 A 
USGS 11164500 2011-12-08 0.89 A 
USGS 11164500 2011-12-09 0.92 A 
USGS 11164500 2011-12-10 1.0 A 
USGS 11164500 2011-12-11 1.0 A 
USGS 11164500 2011-12-12 0.95 A 
USGS 11164500 2011-12-13 0.89 A 
USGS 11164500 2011-12-14 0.89 A 
USGS 11164500 2011-12-15 0.89 A 
USGS 11164500 2011-12-16 0.94 A 
USGS 11164500 2011-12-17 0.91 A 
USGS 11164500 2011-12-18 0.85 A 
USGS 11164500 2011-12-19 0.81 A 
USGS 11164500 2011-12-20 0.81 A 
USGS 11164500 2011-12-21 0.81 A 
USGS 11164500 2011-12-22 0.78 A 
USGS 11164500 2011-12-23 0.74 A 
USGS 11164500 2011-12-24 0.74 A 
USGS 11164500 2011-12-25 0.74 A 
USGS 11164500 2011-12-26 0.82 A 
USGS 11164500 2011-12-27 0.93 A 
USGS 11164500 2011-12-28 0.96 A 
USGS 11164500 2011-12-29 0.85 A 
USGS 11164500 2011-12-30 0.81 A 
USGS 11164500 2011-12-31 0.83 A 
USGS 11164500 2012-01-01 0.85 A 
USGS 11164500 2012-01-02 0.81 A 
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USGS 11164500 2012-01-03 0.81 A 
USGS 11164500 2012-01-04 0.81 A 
USGS 11164500 2012-01-05 0.81 A 
USGS 11164500 2012-01-06 0.81 A 
USGS 11164500 2012-01-07 0.81 A 
USGS 11164500 2012-01-08 0.77 A 
USGS 11164500 2012-01-09 0.74 A 
USGS 11164500 2012-01-10 0.70 A 
USGS 11164500 2012-01-11 0.67 A 
USGS 11164500 2012-01-12 0.67 A 
USGS 11164500 2012-01-13 0.67 A 
USGS 11164500 2012-01-14 0.67 A 
USGS 11164500 2012-01-15 0.64 A 
USGS 11164500 2012-01-16 0.60 A 
USGS 11164500 2012-01-17 0.60 A 
USGS 11164500 2012-01-18 0.63 A 
USGS 11164500 2012-01-19 0.64 A 
USGS 11164500 2012-01-20 7.5 A 
USGS 11164500 2012-01-21 113 A 
USGS 11164500 2012-01-22 14 A 
USGS 11164500 2012-01-23 66 A 
USGS 11164500 2012-01-24 16 A 
USGS 11164500 2012-01-25 6.7 A 
USGS 11164500 2012-01-26 4.4 A 
USGS 11164500 2012-01-27 3.4 A 
USGS 11164500 2012-01-28 2.5 A 
USGS 11164500 2012-01-29 2.2 A 
USGS 11164500 2012-01-30 2.0 A 
USGS 11164500 2012-01-31 1.8 A 
USGS 11164500 2012-02-01 1.6 A 
USGS 11164500 2012-02-02 1.5 A 
USGS 11164500 2012-02-03 1.4 A 
USGS 11164500 2012-02-04 1.4 A 
USGS 11164500 2012-02-05 1.4 A 
USGS 11164500 2012-02-06 1.3 A 
USGS 11164500 2012-02-07 1.3 A 
USGS 11164500 2012-02-08 1.2 A 
USGS 11164500 2012-02-09 1.0 A 
USGS 11164500 2012-02-10 1.3 A 
USGS 11164500 2012-02-11 1.4 A 
USGS 11164500 2012-02-12 1.4 A 
USGS 11164500 2012-02-13 5.5 A 
USGS 11164500 2012-02-14 7.3 A 
USGS 11164500 2012-02-15 5.0 A 
USGS 11164500 2012-02-16 3.4 A 
USGS 11164500 2012-02-17 2.7 A 
USGS 11164500 2012-02-18 2.3 A 
USGS 11164500 2012-02-19 2.0 A 
USGS 11164500 2012-02-20 1.8 A 
USGS 11164500 2012-02-21 1.8 A 
USGS 11164500 2012-02-22 1.7 A 
USGS 11164500 2012-02-23 1.6 A 
USGS 11164500 2012-02-24 1.5 A 
USGS 11164500 2012-02-25 1.4 A 
USGS 11164500 2012-02-26 1.4 A 
USGS 11164500 2012-02-27 1.4 A 
USGS 11164500 2012-02-28 1.4 A 
USGS 11164500 2012-02-29 9.4 A 
USGS 11164500 2012-03-01 9.9 A 
USGS 11164500 2012-03-02 12 A 
USGS 11164500 2012-03-03 5.9 A 
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USGS 11164500 2012-03-04 5.3 A 
USGS 11164500 2012-03-05 4.0 A 
USGS 11164500 2012-03-06 3.2 A 
USGS 11164500 2012-03-07 2.8 A 
USGS 11164500 2012-03-08 2.4 A 
USGS 11164500 2012-03-09 2.0 A 
USGS 11164500 2012-03-10 1.8 A 
USGS 11164500 2012-03-11 1.7 A 
USGS 11164500 2012-03-12 1.6 A 
USGS 11164500 2012-03-13 16 A 
USGS 11164500 2012-03-14 291 A 
USGS 11164500 2012-03-15 290 A 
USGS 11164500 2012-03-16 296 A 
USGS 11164500 2012-03-17 434 A 
USGS 11164500 2012-03-18 77 A 
USGS 11164500 2012-03-19 34 A 
USGS 11164500 2012-03-20 18 A 
USGS 11164500 2012-03-21 13 A 
USGS 11164500 2012-03-22 12 A 
USGS 11164500 2012-03-23 7.0 A 
USGS 11164500 2012-03-24 10 A 
USGS 11164500 2012-03-25 102 A 
USGS 11164500 2012-03-26 37 A 
USGS 11164500 2012-03-27 61 A 
USGS 11164500 2012-03-28 213 A 
USGS 11164500 2012-03-29 61 A 
USGS 11164500 2012-03-30 38 A 
USGS 11164500 2012-03-31 65 A 
USGS 11164500 2012-04-01 75 A 
USGS 11164500 2012-04-02 39 A 
USGS 11164500 2012-04-03 27 A 
USGS 11164500 2012-04-04 19 A 
USGS 11164500 2012-04-05 15 A 
USGS 11164500 2012-04-06 15 A 
USGS 11164500 2012-04-07 14 A 
USGS 11164500 2012-04-08 12 A 
USGS 11164500 2012-04-09 8.9 A 
USGS 11164500 2012-04-10 8.8 A 
USGS 11164500 2012-04-11 19 A 
USGS 11164500 2012-04-12 34 A 
USGS 11164500 2012-04-13 453 A 
USGS 11164500 2012-04-14 94 A 
USGS 11164500 2012-04-15 47 A 
USGS 11164500 2012-04-16 34 A 
USGS 11164500 2012-04-17 23 A 
USGS 11164500 2012-04-18 18 A 
USGS 11164500 2012-04-19 15 A 
USGS 11164500 2012-04-20 14 A 
USGS 11164500 2012-04-21 12 A 
USGS 11164500 2012-04-22 7.5 A 
USGS 11164500 2012-04-23 5.3 A 
USGS 11164500 2012-04-24 5.2 A 
USGS 11164500 2012-04-25 5.3 A 
USGS 11164500 2012-04-26 5.9 A 
USGS 11164500 2012-04-27 5.3 A 
USGS 11164500 2012-04-28 4.7 A 
USGS 11164500 2012-04-29 4.8 A 
USGS 11164500 2012-04-30 5.9 A 
USGS 11164500 2012-05-01 6.5 A 
USGS 11164500 2012-05-02 5.8 A 
USGS 11164500 2012-05-03 6.4 A 
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USGS 11164500 2012-05-04 5.6 A 
USGS 11164500 2012-05-05 6.1 A 
USGS 11164500 2012-05-06 5.8 A 
USGS 11164500 2012-05-07 5.0 A 
USGS 11164500 2012-05-08 4.1 A 
USGS 11164500 2012-05-09 3.5 A 
USGS 11164500 2012-05-10 3.6 A 
USGS 11164500 2012-05-11 3.2 A 
USGS 11164500 2012-05-12 3.1 A 
USGS 11164500 2012-05-13 2.9 A 
USGS 11164500 2012-05-14 3.1 A 
USGS 11164500 2012-05-15 3.5 A 
USGS 11164500 2012-05-16 3.4 A 
USGS 11164500 2012-05-17 3.3 A 
USGS 11164500 2012-05-18 3.2 A 
USGS 11164500 2012-05-19 3.1 A 
USGS 11164500 2012-05-20 3.0 A 
USGS 11164500 2012-05-21 2.9 A 
USGS 11164500 2012-05-22 2.9 A 
USGS 11164500 2012-05-23 2.8 A 
USGS 11164500 2012-05-24 2.5 A 
USGS 11164500 2012-05-25 2.4 A 
USGS 11164500 2012-05-26 2.4 A 
USGS 11164500 2012-05-27 2.4 A 
USGS 11164500 2012-05-28 2.4 A 
USGS 11164500 2012-05-29 2.8 A 
USGS 11164500 2012-05-30 2.5 A 
USGS 11164500 2012-05-31 2.4 A 
USGS 11164500 2012-06-01 2.2 A 
USGS 11164500 2012-06-02 2.2 A 
USGS 11164500 2012-06-03 2.1 A 
USGS 11164500 2012-06-04 2.2 A 
USGS 11164500 2012-06-05 2.4 A 
USGS 11164500 2012-06-06 2.1 A 
USGS 11164500 2012-06-07 1.9 A 
USGS 11164500 2012-06-08 1.9 A 
USGS 11164500 2012-06-09 1.8 A 
USGS 11164500 2012-06-10 1.5 A 
USGS 11164500 2012-06-11 1.4 A 
USGS 11164500 2012-06-12 1.3 A 
USGS 11164500 2012-06-13 1.3 A 
USGS 11164500 2012-06-14 1.3 A 
USGS 11164500 2012-06-15 1.3 A 
USGS 11164500 2012-06-16 1.3 A 
USGS 11164500 2012-06-17 1.2 A 
USGS 11164500 2012-06-18 1.2 A 
USGS 11164500 2012-06-19 1.2 A 
USGS 11164500 2012-06-20 1.2 A 
USGS 11164500 2012-06-21 1.1 A 
USGS 11164500 2012-06-22 1.1 A 
USGS 11164500 2012-06-23 1.1 A 
USGS 11164500 2012-06-24 1.1 A 
USGS 11164500 2012-06-25 1.1 A 
USGS 11164500 2012-06-26 1.0 A 
USGS 11164500 2012-06-27 0.99 A 
USGS 11164500 2012-06-28 0.96 A 
USGS 11164500 2012-06-29 0.89 A 
USGS 11164500 2012-06-30 0.89 A 
USGS 11164500 2012-07-01 0.89 A 
USGS 11164500 2012-07-02 1.1 A 
USGS 11164500 2012-07-03 0.88 A 
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USGS 11164500 2012-07-04 0.80 A 
USGS 11164500 2012-07-05 0.74 A 
USGS 11164500 2012-07-06 0.74 A 
USGS 11164500 2012-07-07 0.73 A 
USGS 11164500 2012-07-08 0.67 A 
USGS 11164500 2012-07-09 0.69 A 
USGS 11164500 2012-07-10 0.65 A 
USGS 11164500 2012-07-11 0.60 A 
USGS 11164500 2012-07-12 0.53 A 
USGS 11164500 2012-07-13 0.53 A 
USGS 11164500 2012-07-14 0.47 A 
USGS 11164500 2012-07-15 0.47 A 
USGS 11164500 2012-07-16 0.47 A 
USGS 11164500 2012-07-17 0.47 A 
USGS 11164500 2012-07-18 0.46 A 
USGS 11164500 2012-07-19 0.47 A 
USGS 11164500 2012-07-20 0.50 A 
USGS 11164500 2012-07-21 0.42 A 
USGS 11164500 2012-07-22 0.41 A 
USGS 11164500 2012-07-23 0.37 A 
USGS 11164500 2012-07-24 0.31 A 
USGS 11164500 2012-07-25 0.30 A 
USGS 11164500 2012-07-26 0.34 A 
USGS 11164500 2012-07-27 0.34 A 
USGS 11164500 2012-07-28 0.34 A 
USGS 11164500 2012-07-29 0.41 A 
USGS 11164500 2012-07-30 0.54 A 
USGS 11164500 2012-07-31 0.48 A 
USGS 11164500 2012-08-01 0.35 A 
USGS 11164500 2012-08-02 0.36 A 
USGS 11164500 2012-08-03 0.26 A 
USGS 11164500 2012-08-04 0.23 A 
USGS 11164500 2012-08-05 0.32 A 
USGS 11164500 2012-08-06 0.33 A 
USGS 11164500 2012-08-07 0.28 A 
USGS 11164500 2012-08-08 0.25 A 
USGS 11164500 2012-08-09 0.22 A 
USGS 11164500 2012-08-10 0.22 A 
USGS 11164500 2012-08-11 0.22 A 
USGS 11164500 2012-08-12 0.22 A 
USGS 11164500 2012-08-13 0.17 A 
USGS 11164500 2012-08-14 0.15 A 
USGS 11164500 2012-08-15 0.12 A 
USGS 11164500 2012-08-16 0.11 A 
USGS 11164500 2012-08-17 0.12 A 
USGS 11164500 2012-08-18 0.13 A 
USGS 11164500 2012-08-19 0.11 A 
USGS 11164500 2012-08-20 0.10 A 
USGS 11164500 2012-08-21 0.10 A 
USGS 11164500 2012-08-22 0.10 A 
USGS 11164500 2012-08-23 0.10 A 
USGS 11164500 2012-08-24 0.10 A 
USGS 11164500 2012-08-25 0.10 A 
USGS 11164500 2012-08-26 0.10 A 
USGS 11164500 2012-08-27 0.12 A 
USGS 11164500 2012-08-28 0.12 A 
USGS 11164500 2012-08-29 0.11 A 
USGS 11164500 2012-08-30 0.10 A 
USGS 11164500 2012-08-31 0.10 A 
USGS 11164500 2012-09-01 0.10 A 
USGS 11164500 2012-09-02 0.10 A 
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USGS 11164500 2012-09-03 0.10 A 
USGS 11164500 2012-09-04 0.10 A 
USGS 11164500 2012-09-05 0.10 A 
USGS 11164500 2012-09-06 0.17 A 
USGS 11164500 2012-09-07 0.26 A 
USGS 11164500 2012-09-08 0.19 A 
USGS 11164500 2012-09-09 0.17 A 
USGS 11164500 2012-09-10 0.15 A 
USGS 11164500 2012-09-11 0.14 A 
USGS 11164500 2012-09-12 0.10 A 
USGS 11164500 2012-09-13 0.10 A 
USGS 11164500 2012-09-14 0.07 A 
USGS 11164500 2012-09-15 0.10 A 
USGS 11164500 2012-09-16 1.3 A 
USGS 11164500 2012-09-17 0.51 A 
USGS 11164500 2012-09-18 0.31 A 
USGS 11164500 2012-09-19 0.23 A 
USGS 11164500 2012-09-20 0.19 A 
USGS 11164500 2012-09-21 0.14 A 
USGS 11164500 2012-09-22 0.12 A 
USGS 11164500 2012-09-23 0.12 A 
USGS 11164500 2012-09-24 0.12 A 
USGS 11164500 2012-09-25 0.13 A 
USGS 11164500 2012-09-26 0.15 A 
USGS 11164500 2012-09-27 0.14 A 
USGS 11164500 2012-09-28 0.17 A 
USGS 11164500 2012-09-29 0.14 A 
USGS 11164500 2012-09-30 0.12 A 
USGS 11164500 2012-10-01 0.10 A 
USGS 11164500 2012-10-02 0.09 A 
USGS 11164500 2012-10-03 0.07 A 
USGS 11164500 2012-10-04 0.08 A 
USGS 11164500 2012-10-05 0.10 A 
USGS 11164500 2012-10-06 0.14 A 
USGS 11164500 2012-10-07 0.26 A 
USGS 11164500 2012-10-08 0.28 A 
USGS 11164500 2012-10-09 0.26 A 
USGS 11164500 2012-10-10 0.26 A 
USGS 11164500 2012-10-11 0.33 A 
USGS 11164500 2012-10-12 0.31 A 
USGS 11164500 2012-10-13 0.22 A 
USGS 11164500 2012-10-14 0.24 A 
USGS 11164500 2012-10-15 0.28 A 
USGS 11164500 2012-10-16 0.38 A 
USGS 11164500 2012-10-17 0.28 A 
USGS 11164500 2012-10-18 0.23 A 
USGS 11164500 2012-10-19 0.18 A 
USGS 11164500 2012-10-20 0.19 A 
USGS 11164500 2012-10-21 0.29 A 
USGS 11164500 2012-10-22 2.4 A 
USGS 11164500 2012-10-23 4.4 A 
USGS 11164500 2012-10-24 2.1 A 
USGS 11164500 2012-10-25 1.5 A 
USGS 11164500 2012-10-26 0.94 A 
USGS 11164500 2012-10-27 0.63 A 
USGS 11164500 2012-10-28 0.35 A 
USGS 11164500 2012-10-29 0.30 A 
USGS 11164500 2012-10-30 0.29 A 
USGS 11164500 2012-10-31 0.30 A 
USGS 11164500 2012-11-01 0.45 A 
USGS 11164500 2012-11-02 0.47 A 
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USGS 11164500 2012-11-03 0.45 A 
USGS 11164500 2012-11-04 0.35 A 
USGS 11164500 2012-11-05 0.38 A 
USGS 11164500 2012-11-06 0.31 A 
USGS 11164500 2012-11-07 0.30 A 
USGS 11164500 2012-11-08 0.31 A 
USGS 11164500 2012-11-09 0.35 A 
USGS 11164500 2012-11-10 0.41 A 
USGS 11164500 2012-11-11 0.44 A 
USGS 11164500 2012-11-12 0.42 A 
USGS 11164500 2012-11-13 0.38 A 
USGS 11164500 2012-11-14 0.41 A 
USGS 11164500 2012-11-15 0.41 A 
USGS 11164500 2012-11-16 0.42 A 
USGS 11164500 2012-11-17 1.9 A 
USGS 11164500 2012-11-18 8.9 A 
USGS 11164500 2012-11-19 1.5 A 
USGS 11164500 2012-11-20 0.73 A 
USGS 11164500 2012-11-21 15 A 
USGS 11164500 2012-11-22 2.5 A 
USGS 11164500 2012-11-23 1.0 A 
USGS 11164500 2012-11-24 0.79 A 
USGS 11164500 2012-11-25 0.67 A 
USGS 11164500 2012-11-26 0.63 A 
USGS 11164500 2012-11-27 0.60 A 
USGS 11164500 2012-11-28 20 A 
USGS 11164500 2012-11-29 4.2 A 
USGS 11164500 2012-11-30 371 A 
USGS 11164500 2012-12-01 109 A 
USGS 11164500 2012-12-02 912 A 
USGS 11164500 2012-12-03 103 A 
USGS 11164500 2012-12-04 34 A 
USGS 11164500 2012-12-05 52 A 
USGS 11164500 2012-12-06 38 A 
USGS 11164500 2012-12-07 19 A 
USGS 11164500 2012-12-08 14 A 
USGS 11164500 2012-12-09 10 A 
USGS 11164500 2012-12-10 7.1 A 
USGS 11164500 2012-12-11 5.2 A 
USGS 11164500 2012-12-12 5.9 A 
USGS 11164500 2012-12-13 5.4 A 
USGS 11164500 2012-12-14 6.4 A 
USGS 11164500 2012-12-15 6.0 A 
USGS 11164500 2012-12-16 5.9 A 
USGS 11164500 2012-12-17 23 A 
USGS 11164500 2012-12-18 18 A 
USGS 11164500 2012-12-19 11 A 
USGS 11164500 2012-12-20 6.2 A 
USGS 11164500 2012-12-21 15 A 
USGS 11164500 2012-12-22 336 A 
USGS 11164500 2012-12-23 1720 A 
USGS 11164500 2012-12-24 512 A 
USGS 11164500 2012-12-25 150 A 
USGS 11164500 2012-12-26 249 A 
USGS 11164500 2012-12-27 111 A 
USGS 11164500 2012-12-28 69 A 
USGS 11164500 2012-12-29 84 A 
USGS 11164500 2012-12-30 55 A 
USGS 11164500 2012-12-31 44 A 
USGS 11164500 2013-01-01 41 A 
USGS 11164500 2013-01-02 31 A 
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USGS 11164500 2013-01-03 27 A 
USGS 11164500 2013-01-04 23 A 
USGS 11164500 2013-01-05 22 A 
USGS 11164500 2013-01-06 37 A 
USGS 11164500 2013-01-07 27 A 
USGS 11164500 2013-01-08 22 A 
USGS 11164500 2013-01-09 20 A 
USGS 11164500 2013-01-10 19 A 
USGS 11164500 2013-01-11 19 A 
USGS 11164500 2013-01-12 19 A 
USGS 11164500 2013-01-13 19 A 
USGS 11164500 2013-01-14 18 A 
USGS 11164500 2013-01-15 16 A 
USGS 11164500 2013-01-16 15 A 
USGS 11164500 2013-01-17 14 A 
USGS 11164500 2013-01-18 14 A 
USGS 11164500 2013-01-19 13 A 
USGS 11164500 2013-01-20 13 A 
USGS 11164500 2013-01-21 12 A 
USGS 11164500 2013-01-22 12 A 
USGS 11164500 2013-01-23 9.5 A 
USGS 11164500 2013-01-24 7.0 A 
USGS 11164500 2013-01-25 6.8 A 
USGS 11164500 2013-01-26 6.3 A 
USGS 11164500 2013-01-27 5.8 A 
USGS 11164500 2013-01-28 5.8 P 
USGS 11164500 2013-01-29 5.7 P 
USGS 11164500 2013-01-30 5.6 P 
USGS 11164500 2013-01-31 5.7 P 
USGS 11164500 2013-02-01 5.7 P 
USGS 11164500 2013-02-02 5.4 P 
USGS 11164500 2013-02-03 5.4 P 
USGS 11164500 2013-02-04 5.5 P 
USGS 11164500 2013-02-05 5.6 P 
USGS 11164500 2013-02-06 5.7 P 
USGS 11164500 2013-02-07 6.1 P 
USGS 11164500 2013-02-08 6.5 P 
USGS 11164500 2013-02-09 6.0 P 
USGS 11164500 2013-02-10 6.1 P 
USGS 11164500 2013-02-11 5.9 P 
USGS 11164500 2013-02-12 5.2 P 
USGS 11164500 2013-02-13 5.1 P 
USGS 11164500 2013-02-14 5.1 P 
USGS 11164500 2013-02-15 5.0 P 
USGS 11164500 2013-02-16 5.1 P 
USGS 11164500 2013-02-17 5.5 P 
USGS 11164500 2013-02-18 5.4 P 
USGS 11164500 2013-02-19 10 P 
USGS 11164500 2013-02-20 10 P 
USGS 11164500 2013-02-21 5.9 P 
USGS 11164500 2013-02-22 6.3 P 
USGS 11164500 2013-02-23 5.6 P 
USGS 11164500 2013-02-24 5.4 P 
USGS 11164500 2013-02-25 5.1 P 
USGS 11164500 2013-02-26 5.1 P 
USGS 11164500 2013-02-27 5.0 P 
USGS 11164500 2013-02-28 4.6 P 
USGS 11164500 2013-03-01 4.4 P 
USGS 11164500 2013-03-02 4.4 P 
USGS 11164500 2013-03-03 4.4 P 
USGS 11164500 2013-03-04 5.0 P 
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USGS 11164500 2013-03-05 4.5 P 
USGS 11164500 2013-03-06 9.9 P 
USGS 11164500 2013-03-07 5.7 P 
USGS 11164500 2013-03-08 13 P 
USGS 11164500 2013-03-09 6.3 P 
USGS 11164500 2013-03-10 5.5 P 
USGS 11164500 2013-03-11 4.9 P 
USGS 11164500 2013-03-12 4.5 P 
USGS 11164500 2013-03-13 4.4 P 
USGS 11164500 2013-03-14 4.4 P 
USGS 11164500 2013-03-15 4.7 P 
USGS 11164500 2013-03-16 4.8 P 
USGS 11164500 2013-03-17 4.7 P 
USGS 11164500 2013-03-18 4.9 P 
USGS 11164500 2013-03-19 4.7 P 
USGS 11164500 2013-03-20 5.1 P 
USGS 11164500 2013-03-21 5.0 P 
USGS 11164500 2013-03-22 4.7 P 
USGS 11164500 2013-03-23 4.3 P 
USGS 11164500 2013-03-24 4.1 P 
USGS 11164500 2013-03-25 4.0 P 
USGS 11164500 2013-03-26 4.1 P 
USGS 11164500 2013-03-27 4.0 P 
USGS 11164500 2013-03-28 4.2 P 
USGS 11164500 2013-03-29 4.5 P 
USGS 11164500 2013-03-30 4.0 P 
USGS 11164500 2013-03-31 4.5 P 
USGS 11164500 2013-04-01 5.5 P 
USGS 11164500 2013-04-02 4.9 P 
USGS 11164500 2013-04-03 4.2 P 
USGS 11164500 2013-04-04 8.3 P 
USGS 11164500 2013-04-05 7.3 P 
USGS 11164500 2013-04-06 5.3 P 
USGS 11164500 2013-04-07 4.7 P 
USGS 11164500 2013-04-08 5.0 P 
USGS 11164500 2013-04-09 4.4 P 
USGS 11164500 2013-04-10 3.6 P 
USGS 11164500 2013-04-11 3.2 P 
USGS 11164500 2013-04-12 3.1 P 
USGS 11164500 2013-04-13 3.0 P 
USGS 11164500 2013-04-14 2.8 P 
USGS 11164500 2013-04-15 2.6 P 
USGS 11164500 2013-04-16 2.4 P 
USGS 11164500 2013-04-17 2.2 P 
USGS 11164500 2013-04-18 2.1 P 
USGS 11164500 2013-04-19 2.0 P 
USGS 11164500 2013-04-20 1.8 P 
USGS 11164500 2013-04-21 1.8 P 
USGS 11164500 2013-04-22 1.6 P 
USGS 11164500 2013-04-23 1.5 P 
USGS 11164500 2013-04-24 1.5 P 
USGS 11164500 2013-04-25 1.6 P 
USGS 11164500 2013-04-26 1.5 P 
USGS 11164500 2013-04-27 1.4 P 
USGS 11164500 2013-04-28 1.4 P 
USGS 11164500 2013-04-29 1.3 P 
USGS 11164500 2013-04-30 1.2 P 
USGS 11164500 2013-05-01 1.1 P 
USGS 11164500 2013-05-02 0.94 P 
USGS 11164500 2013-05-03 0.89 P 
USGS 11164500 2013-05-04 0.90 P 
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USGS 11164500 2013-05-05 1.0 P 
USGS 11164500 2013-05-06 1.2 P 
USGS 11164500 2013-05-07 0.98 P 
USGS 11164500 2013-05-08 0.98 P 
USGS 11164500 2013-05-09 0.97 P 
USGS 11164500 2013-05-10 0.93 P 
USGS 11164500 2013-05-11 0.89 P 
USGS 11164500 2013-05-12 0.89 P 
USGS 11164500 2013-05-13 0.84 P 
USGS 11164500 2013-05-14 0.81 P 
USGS 11164500 2013-05-15 0.75 P 
USGS 11164500 2013-05-16 0.74 P 
USGS 11164500 2013-05-17 0.75 P 
USGS 11164500 2013-05-18 0.74 P 
USGS 11164500 2013-05-19 0.67 P 
USGS 11164500 2013-05-20 0.63 P 
USGS 11164500 2013-05-21 0.57 P 
USGS 11164500 2013-05-22 0.53 P 
USGS 11164500 2013-05-23 0.56 P 
USGS 11164500 2013-05-24 0.55 P 
USGS 11164500 2013-05-25 0.53 P 
USGS 11164500 2013-05-26 0.53 P 
USGS 11164500 2013-05-27 0.53 P 
USGS 11164500 2013-05-28 0.56 P 
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Ver. 02/16/2010 

 
CALIFORNIA DEPARTMENT OF FISH AND GAME 
BAY DELTA REGION 
7329 SILVERADO TRAIL 
NAPA, CALIFORNIA  94558 
(707) 944-5520 
WWW.DFG.CA.GOV 
 
STREAMBED ALTERATION AGREEMENT  
NOTIFICATION NO. 1600-2011-0270-R3 
San Francisquito Creek 
 
CALIFORNIA DEPARTMENT OF TRANSPORTATION 
SAN FRANCISQUITO CREEK BRIDGE REPLACEMENT PROJECT 

 

 
 
 
This Streambed Alteration Agreement (Agreement) is entered into between the 
California Department of Fish and Game (DFG) and California Department of 
Transportation (Permittee) or as represented Jeffrey G. Jensen. 

    
RECITALS 
 
WHEREAS, pursuant to Fish and Game Code (FGC) section 1602, Permittee notified 
DFG on May 12, 2012 that Permittee intends to complete the project described herein.  
  
WHEREAS, pursuant to FGC section 1603, DFG has determined that the project could 
substantially adversely affect existing fish or wildlife resources and has included 
measures in the Agreement necessary to protect those resources. 

 
WHEREAS, Permittee has reviewed the Agreement and accepts its terms and 
conditions, including the measures to protect fish and wildlife resources. 

 
NOW THEREFORE, Permittee agrees to complete the project in accordance with the 
Agreement  

 
PROJECT LOCATION 
 
The project is located where Interstate 101 crosses the San Francisquito Creek, on the 
border of San Mateo and Santa Clara Counties, in the State of California;  

 
PROJECT DESCRIPTION 
 
Caltrans proposes to demolish the existing San Francisquito Creek Bridge and the two 
frontage road bridges and replace them with a new bridge (Project).  The Project 
proposes to replace the existing 83-foot long by 232-foot wide San Francisquito Creek 
Bridge and two associated two-lane frontage roads. The new bridge structure will have 
12 feet in additional width and 42 feet in additional length to accommodate the standard 

http://www.dfg.ca.gov/
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lane requirements of Route 101 and the anticipated flow capacity of San Francisquito 
Creek. The proposed bridge will be 125 feet long and 244 feet wide and will carry five 
lanes of traffic on Route 101 in each direction.  San Francisquito Creek is a tidally 
influenced creek that discharges water into the southern end of the San Francisco Bay. 
There has been a lengthy history of flooding along the banks of the creek due to limited 
capacity. Sediment deposition along the channel has clogged the waterway directly 
underneath and adjacent to the bridge. During extreme storm events, water has 
overtopped the bridge. The San Francisquito Creek Joint Powers Authority (SFCJPA) 
has proposed improvements to the creek to improve flow capacity upstream and 
downstream from Route 101. Caltrans, in cooperation with the SFCJPA effort, proposes 
to improve the hydraulic capacity of the bridge structure to accommodate a 100-year 
creek flow event combined with a high-tide event. It is proposed that the creek be 
widened and the new bridge lengthened to the southeast towards Palo Alto and Santa 
Clara County. The increased bridge length will require the construction of three pier 
walls to replace the two existing pier walls.  The frontage road bridges will sit on the 
same pier walls as the new San Francisquito Creek Bridge.  One of the four bridge cells 
will remain closed off with soldier piles walls on both sides until the downstream and 
upstream channels are widened to match the wider dimensions of the new bridge. 
These improvements will be completed by the SFCJPA under a separate project. The 
downstream SFCJPA project may be constructed concurrently or prior to the proposed 
Project. Once the SFCJPA flood protection projects are completed, all of the soldier pile 
walls will be removed, and the fourth cell will become fully operational. 
 
A temporary soldier pile wall 25 feet long will be constructed downstream of the San 
Francisquito Creek Bridge adjacent to the Yeaman’s Auto Body Shop parcel. The wall 
will be constructed on what is currently the south bank of the creek. The creek bank will 
then be excavated to the face of the retaining wall which ties into the third pier wall 
south of the new bridge. Riprap will be placed and removed post construction by the 
SFCJPA when the creek expansion project opens the fourth cell of the San Francisquito 
Creek Bridge. 
 
Two cofferdams will be constructed upstream and downstream of the work area. The 
cofferdams will be constructed with sheet metal or another appropriate material and will 
be approximately 6 feet high.  The creek will be diverted through a 30-inch diameter 
corrugated steel pipe that spans 460 feet between the two cofferdams.   During flow 
events the pipe will allow flow downstream through the construction site.  
 
An excavator will be used to excavate soil for abutments, site preparation for pile 
installation, and to widen the channel.  Timber pads will be laid down in the dewatered 
work area to support construction equipment.  Approximately 200 pipe piles will be 
permanently installed.  The piles will be approximately 80-90 feet long and 16 inches in 
diameter.  The piles will be installed by pre-drilling 40 feet though the sand layer and 
then the piles will be driven into the mud layer.  A pile driver will be used to drive 6 to 8 
piles per day.  Pile driving is estimated to take 30 work days and will occur 8 hours per 
day during the dry season.  Falsework will be constructed and the pile cap, pier walls 
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and bridge deck will be poured using a concrete pump truck and cement mixer.  The 
existing bridge will be removed using mounted hydraulic jack hammer, excavator and 
dump trucks 
 
The creek will be accessed via the south bank upstream and downstream of the bridge. 
All temporary items in the creek, including falsework, cofferdams, and the water 
diversion pipe will be removed at the end of each construction season. The contours of 
the creek will be restored, access ramps backfilled, and erosion control measures 
implemented to prevent erosion. 
 
Project Schedule 
The Bridge construction is expected to begin June 1, 2014, and be completed by 
October 15, 2016. 
 
PROJECT IMPACTS 
 
Existing fish or wildlife resources the project could substantially adversely affect include:  
 

• Riparian habitat 
• Central California Coastal Steelhead habitat 
• North American green sturgeon habitat 
• Aquatic invertebrates 
• Bird nesting 
• Western pond turtles and habitat 
• Emergent wetland 
• Bat Roosting 

 
 

The adverse effects the project could have on the fish or wildlife resources identified 
above include: 
 

• Tree removal 
• Temporary loss of natural bed and bank 
• Temporary loss of riparian habitat 
• Temporary degradation of salmonid and sturgeon habitat 
• Water quality degradation 
• Short-term release of contaminants 
• Disruption of bat roosting 

 
 
MEASURES TO PROTECT FISH AND WILDLIFE RESOURCES  
 
1. Administrative Measures 
Permittee shall meet each administrative requirement described below.  
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1.1 Documentation at Project Site. Permittee shall make the Agreement, 
any extensions and amendments to the Agreement, and all related 
notification materials and California Environmental Quality Act 
(CEQA) documents, readily available at the project site at all times 
and shall be presented to DFG personnel, or personnel from another 
state, federal, or local agency upon request.   

 
1.2 Providing Agreement to Persons at Project Site.  This Agreement 

and any extensions or amendments shall be onsite at all times 
during Project activities. 

 
1.3 Notification of Conflicting Provisions.  Permittee shall notify DFG if 

Permittee determines or learns that a provision in the Agreement 
might conflict with a provision imposed on the project by another 
local, state, or federal agency.  In that event, DFG shall contact 
Permittee to resolve any conflict.  

 
1.4 Project Site Entry.  Permittee agrees that DFG personnel may, with 

notification of the Resident Engineer, enter the project site at any 
time to verify compliance with the Agreement. 

 
 
2. Avoidance and Minimization Measures 
To avoid or minimize adverse impacts to fish and wildlife resources identified above, 
Permittee shall implement each measure listed below.  These conditions apply to 
CDFW 1602 jurisdiction: 
 
2.1 To minimize adverse impacts to fish and wildlife all work within the bed, bank, 
channel, and associated riparian habitat shall be confined to the period of June 1 to 
October 15. Revegetation work is not confined to this time period. 
 
2.2 At least 30-days prior to commencing project activities covered by this 
Agreement, the Permittee shall submit to DFG, for review and approval, the 
qualifications for a number of biologists (Qualified Biologist) that shall oversee the 
implementation of the conditions in this Agreement.  At a minimum, the Qualified 
Biologists shall have a combination of academic training and professional experience in 
biological sciences and related resource management activities.  The Qualified 
Biologists shall communicate to the Resident Engineer when any activity is not in 
compliance with this Agreement and the Resident Engineer shall immediately stop the 
activity that is not in compliance with this Agreement. 
 
2.3 Prior to work commencing at the bridge site, the bridge shall be surveyed for bats 
by a Qualified Biologist.  If bats are found bats shall not be disturbed without specific 
notice to and consultation with the CDFW.  CDFW reserves the right provide additional 
provisions to this Agreement designed to protect bats. 
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2.4 Within 48 hours prior to construction, a Qualified Biologist shall conduct a wildlife 
survey, at the appropriate time of day, focusing on presence of Western pond turtle 
(Clemmys marmorata).  If any Western pond turtles are found, a Qualified Biologist shall 
relocate the animal upstream of the project site in appropriate habitat.   
 
2.5    If Project activities will occur between February 15 and September 1, a Qualified 
Biologist shall conduct pre-construction surveys for nesting birds no more than one 
week prior to construction.  Surveys shall consist of multiple days of observations. If 
nesting birds are found, a 50-foot radius buffer shall be established around the nest, a 
300-foot- foot radius buffer in the case of raptors, e.g. hawks, owls, and eagles. The 
area shall be avoided.  A buffer of less than 300 feet, but no less than 100 feet, may be 
used if a Qualified Biologist, experienced in raptor behavior, is assigned to monitor the 
behavior of any raptor nesting within 300 feet of Project activities.  The Qualified 
Biologist shall have authority, through the Resident Engineer, to order the cessation of 
all Project activities within 300 feet of any raptor nest if the birds exhibit abnormal 
nesting behavior which may cause reproductive failure (nest abandonment and loss of 
eggs and/or young).  Abnormal nesting behaviors which may cause reproductive harm 
include, but are not limited to: defensive flights/vocalizations directed towards Project 
personnel, standing up from a brooding position, and flying away from the nest.  Project 
activities within 300 feet of the nest shall not resume until the Qualified Biologist has 
consulted with CDFW and both the Qualified Biologist and CDFW confirm that the bird’s 
behavior has normalized or the young have left the nest. 
 
2.6    The site shall be dewatered as necessary to provide an adequately dry work area.  
Corrugated metal pipes shall not be used for the water diversion.  Pumps and siphons 
shall have double screens and mesh measuring 3/32 inches.   
 
2.7    The Resident Engineer, or a designated representative, and a Qualified Biologist 
shall be onsite during dewatering and aquatic species relocation activities.  All live 
steelhead and green sturgeon shall be handled with extreme care and kept in water to 
the maximum extent possible during relocation activities.  All captured fish shall be kept 
in cool, shaded, and aerated water that is protected from excessive noise, jostling, or 
overcrowding any time they are not in the stream, and fish shall not be removed from 
this water except when released.  If necessary, a Qualified Biologist shall have at least 
two containers and segregate young-of-year salmonids from older salmonids and other 
potential aquatic predators in order to avoid predation effects.  Captured steelhead and 
green sturgeon shall be relocated as soon as possible and will be given highest priority 
over other non-listed fish species.    Water from the local collection site shall be used in 
live wells or other holding facilities during loading and transport.  At no time shall 
chlorinated tap water be used. Water temperatures within any live well or other holding 
facility shall be kept at or below water temperature at the collection site.   No non-native 
animals captured shall be returned to the stream or released alive.  Both juvenile 
steelhead and green sturgeon shall be released downstream of the project area. Only a 
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Qualified Biologist with appropriate state and/or federal handling permits are permitted 
to handle state and/or federally listed species. 
 
2.8    Permittee shall comply with all applicable state and federal laws, including the 
California and Federal Endangered Species Act.  This Agreement does not authorize 
the take of any state or federally endangered listed species.  Liability for any take or 
incidental take of such species remains the responsibility of the Permittee for the 
duration of the project.  Any unauthorized take of listed species may result in 
prosecution and nullification of the Agreement.   
 
2.9    The perimeter of the work site shall be adequately fenced using high visibility 
Environmentally Sensitive Area (ESA) fencing to prevent damage to adjacent riparian 
habitat.  No construction activities, within the riparian zone, will be allowed within the 
habitat protected by the ESA fencing (this does not preclude activities from occurring on 
the bridge or deck work above the ESA area). 
 
2.10 To the maximum extent practicable, Permittee shall leave the root masses of 
removed trees and shrubs in place.  Disturbance or removal of vegetation shall not 
exceed the minimum necessary to complete operations. 
 
2.11 Permittee shall salvage, stockpile, replace, and contour all wetland soils to the 
maximum extent practicable. 
 
2.12   Permittee shall conduct work defined in the above project description, and within 
the project area, during periods of dry weather.   The project area is defined as the bed, 
bank, channel, and associated riparian habitat.  The Permittee shall monitor forecasted 
precipitation.  When ¼ inch or more of precipitation is forecasted to occur, the Permittee 
shall stop work before precipitation commences.  No activity of the project may be 
started if its associated erosion control measures cannot be completed prior to the 
onset of precipitation.  After any storm event, the Permittee shall inspect all sites 
currently under construction and all sites scheduled to begin construction within the next 
72 hours for erosion and sediment problems and take corrective action as needed.  
Seventy-two hour weather forecasts from National Weather Service shall be consulted 
and work shall not start back up until runoff ceases and there is less than a 30% 
forecast for precipitation for the following 24-hour period. 
 
2.13   Permittee shall utilize erosion control measures throughout all phases of 
operation where sediment runoff from exposed slopes threatens to enter waterways.  At 
no time shall silt laden runoff be allowed to enter the stream or directed to where it may 
enter the stream.  Erosion control installations shall be monitored for effectiveness and 
shall be repaired or replaced as recommended by a Water Quality Monitor to the 
Resident Engineer or designated representative.  As needed to prevent sediment 
transport, Permittee shall deploy soil stabilizer such as hydroseeding, netting, erosion 
control mats, mulch, fiber rolls, silt fences, check dams, and flow velocity dissipation 
devices.  Permittee shall stabilize and equip construction site entrances and exits with 
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tire washing capability.   Materials containing monofilament or plastic shall not be used.  
Erosion and sediment control measures shall be installed prior to unseasonable rain 
storms. 
 
2.14   Hydroseed mixes shall not contain exotic plant species.  Prohibited exotic plant 
species include those identified in the California Exotic Pest Plant Council's database, 
which is accessible at: http://www.cal-ipc.org/ip/inventory/weedlist.php. 
 
2.15  Concrete shall be excluded from receiving waters for a period of 30-days after it is 
poured/sprayed.  During that time the concrete shall be kept moist and runoff from the 
concrete shall not be allowed to enter any receiving waters.  Commercial sealants may 
be applied to the concrete surface where difficulty in excluding flow for a long period 
may occur.  If sealant is used, water shall be excluded from the site until the sealant is 
cured.  If groundwater comes into contact with fresh concrete, it shall be prevented from 
flowing towards receiving waters. 
 
2.16 Staging and storage areas for equipment, materials, fuels, lubricants and solvents, 
shall be located outside of the creek channel and banks.  Stationary equipment such as 
motors, pumps, generators, compressors and welders, located within or adjacent to the 
creek shall be positioned over drip pans.  Any equipment or vehicles driven and/or 
operated above or adjacent to the stream must be checked and maintained daily, to 
prevent leaks of materials that if introduced to water could be deleterious to aquatic life.     
 
2.17 Refueling of mobile construction equipment and vehicles shall not occur within 50 
feet of any water body, or anywhere that spilled fuel could drain to a water body.  
Refueling of stationary equipment requiring breakdown and setup to move will remain in 
place.  All equipment shall be refueled with appropriate drip pans, absorbent pads, and 
water quality Best Management Practices. Equipment and vehicles operating in the 
project area shall be checked and maintained daily to prevent leaks of fuels, lubricants, 
or other liquids. 
 
2.18 Permittee shall plan appropriately to ensure all work within DFG jurisdiction be 
completed by October 15 of each year. 
 
 
3. Compensatory Measures 
  

3.1 Oak tree removal shall be mitigated at a 5:1 removal to replacement 
ratio at the Pacheco Creek Mitigation Area in Santa Clara County.  
Replacement trees shall consist of 5-gallon saplings and shall be 
native species adapted to the lighting, soil and hydrological 
conditions at the replanting site. To ensure 80% survivorship at the 
end of 5 years, monitoring shall be conducted annually for a period 
of five years. If during the annual monitoring the plantings are not 
projected to meet 80% survivorship, Permittee is responsible for 
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replacement planting, additional watering, weeding, invasive exotic 
eradication, or any other practices necessary to achieve 80% 
survivorship. 

 
CONTACT INFORMATION 
 
Any communication that Permittee or DFG submits to the other shall be in writing and 
any communication or documentation shall be delivered to the address below by U.S. 
mail, fax, or email, or to such other address as Permittee or DFG specifies by written 
notice to the other. 
 

To Permittee: 
 

        California Department of Transportation 
Jeffrey G. Jensen 
111 Grand Ave. 
(510)622-8729 
Jeffrey_jensen@dot.ca.gov 
 
 
 
To DFG: 
 
Department of Fish and Game 
Bay Delta Region 
7329 Silverado Trail 
Napa, CA  94558 
Attn: Lake and Streambed Alteration Program – Melissa Escaron 
Notification #1600-2011-0270-R3 
mescaron@dfg.ca.gov 

 
LIABILITY 
 
Permittee shall be solely liable for any violations of the Agreement, whether committed 
by Permittee or any person acting on behalf of Permittee, including its officers, 
employees, representatives, agents or contractors and subcontractors, to complete the 
project or any activity related to it that the Agreement authorizes. 

 
This Agreement does not constitute DFG’s endorsement of, or require Permittee to 
proceed with the project.  The decision to proceed with the project is Permittee’s alone. 
 
SUSPENSION AND REVOCATION  
 

mailto:Jeffrey_jensen@dot.ca.gov
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DFG may suspend or revoke in its entirety the Agreement if it determines that Permittee 
or any person acting on behalf of Permittee, including its officers, employees, 
representatives, agents, or contractors and subcontractors, is not in compliance with the 
Agreement.  
 
Before DFG suspends or revokes the Agreement, it shall provide Permittee written 
notice by certified or registered mail that it intends to suspend or revoke.  The notice 
shall state the reason(s) for the proposed suspension or revocation, provide Permittee 
an opportunity to correct any deficiency before DFG suspends or revokes the 
Agreement, and include instructions to Permittee, if necessary, including but not limited 
to a directive to immediately cease the specific activity or activities that caused DFG to 
issue the notice.  
 
ENFORCEMENT 
 
Nothing in the Agreement precludes DFG from pursuing an enforcement action against 
Permittee instead of, or in addition to, suspending or revoking the Agreement. 
 
Nothing in the Agreement limits or otherwise affects DFG's enforcement authority or that 
of its enforcement personnel. 
 
 
OTHER LEGAL OBLIGATIONS  
 
This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from obtaining any other permits or authorizations that might be 
required under other federal, state, or local laws or regulations before beginning the 
project or an activity related to it.  

  
This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from complying with other applicable statutes in the FGC including, but 
not limited to, FGC sections 2050 et seq. (threatened and endangered species), 3503 
(bird nests and eggs), 3503.5 (birds of prey), 5650 (water pollution), 5652 (refuse 
disposal into water), 5901 (fish passage), 5937 (sufficient water for fish), and 5948 
(obstruction of stream).  
 
Nothing in the Agreement authorizes Permittee or any person acting on behalf of 
Permittee, including its officers, employees, representatives, agents, or contractors and 
subcontractors, to trespass. 
 
AMENDMENT  
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DFG may amend the Agreement at any time during its term if DFG determines the 
amendment is necessary to protect an existing fish or wildlife resource. 
 
Permittee may amend the Agreement at any time during its term, provided the 
amendment is mutually agreed to in writing by DFG and Permittee.  To request an 
amendment, Permittee shall submit to DFG a completed DFG “Request to Amend Lake 
or Streambed Alteration” form and include with the completed form payment of the 
corresponding amendment fee identified in DFG’s current fee schedule (see Cal. Code 
Regs., tit. 14, § 699.5).  
 
TRANSFER AND ASSIGNMENT  
 
This Agreement may not be transferred or assigned to another entity, and any purported 
transfer or assignment of the Agreement to another entity shall not be valid or effective, 
unless the transfer or assignment is requested by Permittee in writing, as specified 
below, and thereafter DFG approves the transfer or assignment in writing. 

  
The transfer or assignment of the Agreement to another entity shall constitute a minor 
amendment, and therefore to request a transfer or assignment, Permittee shall submit 
to DFG a completed DFG “Request to Amend Lake or Streambed Alteration” form and 
include with the completed form payment of the minor amendment fee identified in 
DFG’s current fee schedule (see Cal. Code Regs., tit. 14, § 699.5). 
 
EXTENSIONS  
 
In accordance with FGC section 1605(b), Permittee may request one extension of the 
Agreement, provided the request is made prior to the expiration of the Agreement’s 
term.  To request an extension, Permittee shall submit to DFG a completed DFG 
“Request to Extend Lake or Streambed Alteration” form and include with the completed 
form payment of the extension fee identified in DFG’s current fee schedule (see Cal. 
Code Regs., tit. 14, § 699.5).  DFG shall process the extension request in accordance 
with FGC 1605(b) through (e). 
 
If Permittee fails to submit a request to extend the Agreement prior to its expiration, 
Permittee must submit a new notification and notification fee before beginning or 
continuing the project the Agreement covers (Fish & G. Code, § 1605, subd. (f)).  . 
 
 EFFECTIVE DATE 
 
The Agreement becomes effective on the date of DFG’s signature, which shall be: 1) 
after Permittee’s signature; 2) after DFG complies with all applicable requirements 
under the California Environmental Quality Act (CEQA); and 3) after payment of the 
applicable FGC section 711.4 filing fee listed at 
http://www.dfg.ca.gov/habcon/ceqa/ceqa_changes.html. 

 

http://www.dfg.ca.gov/habcon/ceqa/ceqa_changes.html
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TERM 
 
This Agreement shall expire on December 31, 2017, unless it is terminated or extended 
before then.  All provisions in the Agreement shall remain in force throughout its term.  
Permittee shall remain responsible for implementing any provisions specified herein to 
protect fish and wildlife resources after the Agreement expires or is terminated, as FGC 
section 1605(a)(2) requires.   
  
 
AUTHORITY 
 
If the person signing the Agreement (signatory) is doing so as a representative of 
Permittee, the signatory hereby acknowledges that he or she is doing so on Permittee’s 
behalf and represents and warrants that he or she has the authority to legally bind 
Permittee to the provisions herein. 
 
AUTHORIZATION 
 
This Agreement authorizes only the project described herein.  If Permittee begins or 
completes a project different from the project the Agreement authorizes, Permittee may 
be subject to civil or criminal prosecution for failing to notify DFG in accordance with 
FGC section 1602.  
 
CONCURRENCE 
 

  

The undersigned accepts and agrees to comply with all provisions contained herein.   
 

FOR CALIFORNIA DEPARTMENT OF 
TRANSPORTATION 

  

 
 

  

Jeffrey G. Jensen  Date 

Office Chief Biological Sciences and Permits   

 
 

  

FOR DEPARTMENT OF FISH AND GAME   

 
 

  

Scott Wilson  Date 

Acting Regional Manger   

   
 



 

 

 

 June 12, 2013 
 CIWQS Place No. 793406 
 
Sent via electronic mail--no hard copy to follow 
 
California Department of Transportation 
Attn: Ron Moriguchi 
Ron_Moriguchi@dot.ca.gov 
111 Grand Ave. 
Oakland, CA 94612-3717 
 
Subject:  Water Quality Certification for the U.S. 101 San Francisquito Creek 

Bridge Replacement Project, Cities of Palo Alto and East Palo Alto, Santa 
Clara and San Mateo County 

 
Department Project No.: EA 04-23562 
 
Dear Mr. Moriguchi: 
 
We have reviewed and hereby issue water quality certification (Certification) to the 
California Department of Transportation (Department) for the U.S. 101 San Francisquito 
Creek Bridge Replacement Project (Project). The Department is seeking a Nationwide 
Permit 14 for Linear Transportation Projects from the U.S. Army Corps of Engineers 
pursuant to Section 404 of the Clean Water Act (33 U.S.C. § 1344). As such, the 
Department has applied to the San Francisco Bay Regional Water Quality Control Board 
(Water Board) for a Clean Water Act Section 401 water quality certification that the Project 
will not violate State water quality standards. 
 
Project: The following project description was derived from application materials received 
by the Water Board on February 19, 2013 and supplemental information provided by the 
Department via email on May 17, May 31, June 5, and June 6, 2013.  
 
The Department proposes removal and replacement of the bridge that carries U.S. 101, 
East Bayshore Road, and West Bayshore Road over San Francisquito Creek (Creek). The 
existing bridge is structurally deteriorated and lacks hydraulic capacity, which contributes 
to flooding along the Creek. The replacement bridge will be wider than the existing bridge 
to provide standard lane and shoulder widths on U.S. 101, and longer than the existing 
bridge to accommodate a 100-year Creek flow event combined with a 100-year high tide 
event. The Project is planned in conjunction with projects by the San Francisquito Creek 
Joint Powers Authority (SFCJPA) to increase hydraulic capacity in the Creek downstream 



Mr. Ron Moriguchi 
California Department of Transportation  
 

- 2 -     Water Quality Certification          
San Francisquito Bridge Replacement  

CIWQS Place No. 793406 
EA No. 04-23562 

 

 

and upstream of U.S. 101. The Project is expected to take three years to complete and will 
be staged to minimize traffic impacts.  
 
Project elements include: 
 

• Temporary diversion of the Creek each year between June 1 and October 15. 
Creek diversion will be accomplished by constructing sheet pile cofferdams and a 
installing a 30” diversion pipe to allow water to pass through the work area. 
 

• Installation of access ramps to allow equipment to access the Creek for 
construction of cofferdams and bridge demolition and construction. 

 
• Demolition and removal of the existing bridge which consists of two pier walls and 

three spans. 
 

• Installation of approximately 200 - 16 inch diameter pier piles. 
 

• Installation of falsework and construction of a new bridge composed of three pier 
walls and four spans. Creek flow through the fourth span will be blocked on both 
sides by soldier pile walls until the downstream channel widening project by the 
SFCJPA is completed. 
 

• Placement of rock slope protection along the channel bed at the base of the soldier 
pile wall. Rock slope protection will be removed as part of the SFCJPA project.    
 

• Dewatering of stormwater and groundwater from the project site.   
 

Impacts:  Project implementation would permanently impact approximately 0.05 acre (286 
linear feet) of San Francisquito Creek, and two coast live oak trees. Permanent impact to 
the Creek would result from construction of three concrete bents to support the bridge 
deck and additional shading caused by a larger bridge footprint. Permanent impact to oak 
trees would result from roadway and bridge abutment construction which would 
compromise the root structure of the trees.  
 
Project implementation would temporarily impact approximately 0.02 acre of estuarine 
wetland, 0.93 acres (527 linear feet) of San Francisquito Creek and 0.092 acre of riparian 
vegetation. Temporary impacts will result from demolition and construction of the bridge 
and temporary diversion of the Creek. 
 
See Attachment for impact locations and maps.  
 
Roadway Pollutant Impacts: Project implementation would result in approximately 0.26 
acres of new and 0.44 acres of reworked impervious area. Stormwater runoff from 
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impervious areas may contain hydrocarbons, metals, volatile organic compounds, trash, 
and sediment at levels that may significantly impact waters of the State if left untreated.  
 
Hydromodification Impacts: Added impervious areas may result in alterations to existing 
hydrologic regimes, resulting in erosion and/or changes of sediment transport in receiving 
waters (hydromodification). Because added impervious area for the project will result in a 
minimal increase in stormwater runoff, and the project area discharges to San 
Francisquito Creek, which is tidally influenced, hydromodification mitigation is not required 
for this Project. 
 
Avoidance and Minimization: The Department has avoided and minimized impacts to 
San Francisquito Creek, wetlands, and riparian vegetation by:  utilizing a closed bypass 
pipe to temporarily divert the Creek at the suggestion of the National Marine Fisheries 
Service; utilizing a timber mat and plywood (or equivalent) system to protect the Creek 
from demolition debris; using sediment and erosion control best management practices; 
and performing construction and demolition activities in the Creek between June 1 and 
October 15 when flows are minimal. 
 
Mitigation: To mitigate for permanent impacts to riparian vegetation, the Department shall 
plant 10 oak trees at the Pacheco Creek Mitigation Area in Santa Clara County (see 
Certification Condition no. 2). 
 
To mitigate for temporary impacts to San Francisquito Creek and estuarine wetlands, the 
Department shall remove all non-native materials used for bridge construction and 
temporary creek bypass, that are not part of the permanent bridge structure at the end of 
each construction season. The Creek shall be restored to original elevations and contours, 
except in the areas where it will be widened to increase hydraulic capacity. Widening of 
the Creek shall result in approximately 0.34 acres in increased Creek area within the 
project limits. 
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated 
with approximately 0.70 acre of added and reworked impervious area for this Project, the 
Department shall construct two biofiltration swales to treat stormwater runoff (see 
Certification Condition no. 1). The biofiltration swales shall be located in the northbound 
and southbound entrance loops from Embarcadero Road to U.S. 101 (see Attachment for 
location map and details). Bioswale 1, located in the southbound loop, shall be sized to 
treat approximately 0.498 acre of impervious area. Bioswale 2, located in the northbound 
loop, shall be sized to treat approximately 0.222 acre of impervious area.  
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CEQA Compliance: The Department evaluated the Project pursuant to the requirements 
of the California Environmental Quality Act (CEQA) in a Negative Declaration. The 
Department filed a Notice of Determination on March 19, 2012 that the Project would not 
have a significant effect on the environment (SCH No. 2011042065). 
 
California Wetlands Portal: It has been determined through regional, state, and national 
studies that tracking of mitigation/restoration projects must be improved to better assess 
the performance of these projects. In addition, to effectively carry out the State’s No Net 
Loss Policy for wetlands, the State needs to closely track wetland losses, gains, and 
mitigation/restoration project success. Therefore, we require the Department use the 
California Wetlands Standard Form to provide Project information related to impacts and 
mitigation/restoration measures (see Condition nos. 3 and 4 of this Certification). An 
electronic copy of the form and instructions may be downloaded at: 
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml 
 
Project information concerning impacts and mitigation/restoration will be made available at 
the web link: http://www.californiawetlands.net  
 
Certification: I hereby issue an order certifying that any discharge from the referenced 
Project will comply with the applicable 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. This discharge is also regulated under State Water Resources 
Control Board Order No. 2003 - 0017 – DWQ, “General Waste Discharge Requirements 
for Dredge and Fill Discharges That Have Received State Water Quality Certification” 
which requires compliance with all conditions of this Certification. The following conditions 
are associated with this Certification:  
 

1. As mitigation for increased pollutant loads associated with impervious surface added 
and reworked with the Project, the Department shall provide treatment of stormwater 
runoff from no less than 0.70 acre of impervious area using biofiltration swales. The 
biofiltration swales shall be installed concurrently with this Project and be consistent 
with the plans in the Attachment of this Certification. Any revisions to the biofiltration 
swale design details shall be subject to the acceptance of Water Board staff. 
 

2. To compensate for the removal of two coast live oak trees, the Department shall:   
 

a. Plant no less than 10 oak trees at Pacheco Creek Mitigation Area in Santa 
Clara County, CA; 

http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml
http://www.californiawetlands.net/
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b. Only deem oak tree plantings successful after ten growing seasons, 
whereupon eighty percent of the planted oaks shall exhibit average or 
improved health and vigor from the previous two growing seasons; 

c. Provide additional planting, maintenance and monitoring until the success 
criteria is satisfied if the above success criteria is not met; 

d. Submit monitoring reports to the Water Board by January 1 for years 1, 2, 3, 
5, 7, and 10. All monitoring reports shall include photo-documentation 
utilizing consistent photo vantage points. At the end of year 10, a 
comprehensive final report shall be prepared that includes summaries of the 
monitoring data, representative photos, and maps. 
 

3. The Department is required to use the California Wetlands Standard Form to provide 
project information describing impacts and mitigation/restoration measures within 14 
days from the date of this Certification. An electronic copy of the form can be 
downloaded at: http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. The 
completed California Wetlands form shall be submitted electronically to 
habitatdata@waterboards.ca.gov or shall be submitted as a hard copy to both: 1) The 
Water Board, 1515 Clay St., Suite 1400, Oakland, CA 94612, to the attention of 
California Wetlands Portal; and 2) San Francisco Estuary Institute, 4911 Central Ave., 
Richmond, CA 94804, to the attention of California Wetlands Portal; 

 
4. Mitigation and monitoring reports shall be submitted to the Water Board by January 1 

of each year. Modification of this deadline is subject to the acceptance of Water 
Board staff. The reports may be submitted by upload to the California Wetlands 
Portal website at http://www.californiawetlands.net/tracker/ba/list. Select San 
Francisquito Bridge Replacement Project from the Bay Area Project List and then use 
the “Files & Links” web-link on the mitigation site project page to upload the report. 
The Department shall immediately notify appropriate Water Board staff once the 
monitoring report has been uploaded. If the Department cannot, or chooses not to 
submit the report using the California Wetlands Portal, the report may be submitted 
directly to Water Board staff electronically, via e-mail; 

 
5. All temporarily disturbed areas above the ordinary high water mark shall be re-

vegetated using only native plant species. The Department shall not cause, through 
operation of heavy machinery, or any other construction activity, compaction of 
marshes or open waters in areas of temporary impact. Any compaction of marshes or 
open waters in areas of temporary impact shall require mitigation; 
 

6. The Resident Engineer (or appropriately authorized agent) shall hold onsite water 
quality permit compliance meetings (similar to tailgate safety meetings) to discuss 
permit compliance, including instructions on violation avoidance and violation 
reporting procedures. The meetings shall be held at least every other week, before 
forecasted storm events, and when a new contractor or subcontractor arrives to begin 

http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml
mailto:habitatdata@waterboards.ca.gov
http://www.californiawetlands.net/tracker/ba/list
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work at the site. The contractors, subcontractors and their employees, as well as any 
inspectors or monitors assigned to the Project, shall be present at the meetings.  The 
Department shall maintain dated sign-in sheets for attendees at these meetings, and 
shall make them available to the Water Board on request;   

 
7. Concrete shall be excluded from surface water for a period of 30 days after it is 

poured/sprayed. During that time the concrete shall be kept moist and runoff from the 
concrete shall not be allowed to enter State waters. Commercial sealants may be 
applied to the concrete surface in instances where 30 days of water exclusion is 
infeasible. If sealant is used, water shall be excluded from the site until the sealant is 
cured. If groundwater comes into contact with fresh concrete, it shall be prevented 
from flowing towards surface water; 

 
8. The Project shall be constructed in conformance with the Project Description 

described in this Certification and certification application materials. Any change in 
the Project that could impact State waters may require compensatory mitigation and 
shall first be reported to and found acceptable by the Water Board Executive Officer; 

 
9. If, at any time, an unauthorized discharge to surface water (including wetlands, rivers 

or streams) occurs, or any other water quality problem arises, the associated Project 
activities shall immediately cease until adequate BMPs are implemented. The Water 
Board shall be notified promptly within 24 hours after the unauthorized discharge or 
water quality problem arises; 

 
10. The Department shall adhere to the conditions imposed by Nationwide Permit 14 for 

Linear Transportation Projects issued to the Department by the U.S. Army Corps of 
Engineers, the Streambed Alteration Agreement issued to the Department by the 
California Department of Fish and Wildlife, and the Biological Opinion issued by the 
National Marine Fisheries Service; 

 
11. All activities and best management practices (BMPs) shall be implemented according 

to the submitted application materials and the findings and conditions of this 
Certification. BMPs for erosion, sediment, turbidity and pollutant control shall be 
implemented and in place at commencement of, during, and after any ground clearing 
activities, construction activities, or any other Project activities that could result in 
erosion, sediment, or other pollutant discharges to waters of the State. The BMPs 
shall be implemented in accordance with the Caltrans Construction Site Best 
Management Practice Manual (CCSBMPM) and all contractors and subcontractors 
shall comply with the CCSBMPM. BMPs for erosion and sediment control shall be 
utilized throughout all phases of construction, regardless of date, wherever sediment-
laden runoff threatens to enter waters of the State. The Department shall stage 
erosion and sediment control materials at the work site. All BMPs shall be installed 
properly and in accordance with the manufacturer’s specifications. If the Project 
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Resident Engineer elects to install alternative BMPs for use on the project, the 
Department shall submit a proposal to Water Board staff for review and concurrence; 
 

12. The Department shall not use or allow the use of erosion control products that contain 
synthetic materials within waters of the State at any time. The Department shall 
request approval from Water Board staff if an exception from this requirement is 
needed at a specific location. In upland and riparian areas, the Department shall 
prioritize the use of wildlife-friendly biodegradable (not photo-degradable) erosion 
control products. The Department shall not use or allow the use of erosion control 
products that contain synthetic netting for permanent erosion control (i.e. erosion 
control materials to be left in place for two years or after the completion date of the 
Project).  

 
If the Department finds that erosion control netting or products have entrapped or 
harmed wildlife, personnel shall remove the netting or product and replace it with 
wildlife-friendly biodegradable products;  

 
13. Fueling, lubrication, maintenance, storage and staging of vehicles and equipment 

shall be prohibited within waters of the State. Fueling of individual equipment types 
within waters of the State may be authorized if the Department first prepares a fueling 
plan that: 

a. Identifies the specific piece of machinery that may require fueling within 
waters of the State; 

b. Provides justification for the need to refuel within State waters. The 
justification shall describe why fueling outside of jurisdictional waters is 
infeasible; and 

c. Includes a narrative of specific BMPs that shall be employed to prevent and 
capture fuel releases. 

Fueling of equipment within waters of the State shall be prohibited until the above 
mentioned plan has been approved by Water Board staff. The fueling plan may be 
submitted individually, included in the project Storm Water Pollution Prevention Plan 
(SWPPP), or submitted as a SWPPP amendment. 

 
14. Fueling, lubrication, maintenance, storage and staging of vehicles and equipment 

shall not result in a discharge or a threatened discharge to any waters of the State.  
At no time shall the Department use any vehicle or equipment which leaks any 
substance that may impact water quality;  
 

15. Except as expressly allowed in this Certification, the Department is prohibited from 
discharging waste to waters of the State. No debris, soil, silt, sand, bark, slash, 
sawdust, rubbish, cement or concrete or concrete washings, welding slag, oil or 
petroleum products, or other organic or earthen material from any construction or 



Mr. Ron Moriguchi 
California Department of Transportation  
 

- 8 -     Water Quality Certification          
San Francisquito Bridge Replacement  

CIWQS Place No. 793406 
EA No. 04-23562 

 

 

associated activity of whatever nature, other than that authorized by this Certification, 
shall be allowed to enter into waters of the State. Except for temporary stockpiling of 
waste generated during demolition operations (“temporary” in this instance means 
generated and removed during the same working day), waste materials shall not be 
placed where the materials may be washed by rainfall into waters of the State; 

 
16. The Department shall provide analysis and verification that placement of non-

hazardous waste or inert materials (which may include discarded product or recycled 
materials) will not result in degradation of water quality, human health, or the 
environment. All Project-generated waste shall be handled, transported, and 
disposed in strict compliance with all applicable State and Federal laws and 
regulations. When construction is complete, any excess material or debris shall be 
removed from the work area and disposed of properly and in accordance with the  
State and Federal laws and regulations, the Department is liable and responsible for 
the proper disposal of waste generated by their Project; 

 
17. All imported fill material shall be clean and free of pollutants. All fill material shall be 

imported from a source that has the appropriate environmental clearances and 
permits. The reuse of low-level contaminated solids as fill onsite shall be performed in 
accordance with all State and Federal policies and established guidelines; a plan for 
such re-use must first be submitted to Water Board staff for review and concurrence; 

 
18. Work in flowing or standing surface waters is prohibited; 

 
19. Caltrans shall submit, subject to the acceptance of Water Board staff, a dewatering 

and/or diversion plan that appropriately describes the dewatered or diverted areas 
and how those areas will be handled during construction. The diversion/dewatering 
plans shall be submitted no later than 30 days prior to conducting the proposed 
activity.  Diversion/dewatering activities shall be prohibited until Water Board staff has 
accepted the dewatering/diversion plan for that specific water. Information submitted 
shall include the area or work to be diverted or dewatered and method of the 
proposed activity.  All diversion or dewatering activities shall be designed to minimize 
the impact to waters of the State, avoid fish entrainment, and maintain natural flows 
upstream and downstream.  All dewatering or diversion structures shall be installed in 
a manner that does not cause sedimentation, siltation or erosion upstream or 
downstream.  All dewatering or diversion structures shall be removed immediately 
upon completion of Project activities; 
 

20. This Certification does not allow for the take, or incidental take, of any special status 
species. The Department shall use the appropriate protocols, as approved by the 
California Department of Fish and Wildlife and the USFWS, to ensure that Project 
activities do not impact the Beneficial Use of the Preservation of Rare and 
Endangered Species, as described in the San Francisco Bay Regional Water Quality 
Control Plan;  
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21. The Department shall maintain a copy of this Certification at the Project site to be 

available at all times to Project personnel. It is the responsibility of the Department to 
assure that all personnel (employees, contractors, and subcontractors) are 
adequately informed and trained regarding the conditions of this Certification; 

 
22. The Water Board may add to or modify the conditions of this Certification, as 

appropriate, to implement any new or revised water quality standards and 
implementation plans adopted or approved pursuant to the Porter-Cologne Water 
Quality Control Act or section 303 of the Clean Water Act; 

 
23. This Certification action is subject to modification or revocation upon administrative or 

judicial review, including review and amendment pursuant to Section 13330 of the 
California Water Code and Title 23 of the California Code of Regulations, Section 
3867; 

 
24. This Certification action is not intended and shall not be construed to apply to any 

discharge from any activity involving a hydroelectric facility requiring a Federal 
Energy Regulatory Commission (FERC) license or an amendment to a FERC license, 
unless the pertinent certification application was filed pursuant to California Code of 
Regulations Title 23, Subsection 3855(b) and that application specifically identified 
that a FERC license or amendment to a FERC license for a hydroelectric facility was 
being sought; and 

 
25. This Certification is conditioned upon total payment of the full fee required in State 

regulations (23 CCR Section 3833). The Water Board has received the full fee for 
this Certification.  

 
We anticipate your cooperation in implementing these conditions. However, please be 
advised that any violation of water quality certification conditions is a violation of State law 
and subject to administrative civil liability pursuant to California Water Code, Section 
13350. Failure to respond, inadequate response, late response, or failure to meet any 
condition of this Certification may subject you to civil liability imposed by the Water Board 
to a maximum of $5,000 per day per violation or $10 for each gallon of waste discharged 
in violation of this Certification.  
 
This Certification includes requirements for information and reports. Any requirement for a 
report made as a condition to this action is a formal requirement pursuant to CWC section 
13267, and failure or refusal to provide, or falsification of such required report is subject to 
civil liability as described in California Water Code, Section 13268. 
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If you have any question, please contact Derek Beauduy at (510) 622-2348, or via e-mail 
to DBeauduy@waterboards.ca.gov. 
 
 Sincerely, 
 
 
 
 
 Bruce H. Wolfe 
 Executive Officer 
 
 
Attachment 
   

 
cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board 

 Mr. Cameron Johnson, USACE Mr. Cyrus Vafai, Caltrans 
 Ms. Jane Hicks, Regulatory Branch, USACE Mr. Hardeep Takhar, Caltrans 
 Ms. Melissa Escaron, CDFW Mr. Jason Brush, USEPA 
 Ms. Paula Gill, USACE Mr. Wilfung Martono, Caltrans 
 Mr. Ryan Olah, USFWS  
   

 



Attachment 

 

Project Maps, Plans, and Details  
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DEPARTMENT OF THE ARMY 
SAN FRANCISCO DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

1455 MARKET STREET, 16TH FLOOR 
SAN FRANCISCO, CALIFORNIA 94103-1398 

REPLY TO 

ATTENTION OF 

Regulatory Division 

SUBJECT: File Nllll1ber 201 l-00088S 

Mr. Jeffery Jensen 
Office of Biological Sciences and Permits 
California Department of Transportation 
P.O. Box 23660 
Oakland, California 94623-0660 

Dear Mr. Jensen: 

MAR - 4 2013 

This correspondence is in reference to your submittal of July 7, 2011, concerning Department 
of the Army (DA) authorization to replace the San Francisquito Creek Bridge located at where 
U.S. 101 crosses San Francisquito Creek between the cities of Palo Alto and East Palo Alto, in 
San Mateo and Santa Clara Counties, California (37.45276, -122.12731). 

Work within U.S. Army Corps of Engineers' (Corps) jurisdiction will include replacement 
of the bridge over San Francisquito Creek, widening the bridge to facilitate auxiliary lanes, and 
widening the creek channel to increase flow capacity to 100-year flood projections. Work will 
require replacement of the existing bridge and frontage roads with a new bridge that is 12 feet 
wider and 4 2 feet longer than the original bridge. To accommodate increased bridge length two 
existing pier walls will be replaced with three pier walls. Work will also include installation of 
cofferdams and a temporary water diversion pipe, demolition and removal of the existing bridge, 
excavation for abutments and installation of pier piles, installation of falsework and construction 
of bridge deck and pier walls, and installation of pile walls and modification of creek banks. 
Work will require the permanent placement of fill within 0.02 acre (261 linear feet) and will 
temporarily affect 0.93 acre (664 linear feet) of San Francisquito Creek. Work will also require 
the temporary placement of fill within 0.02 acre of wetlands associated with San Francisquito 
Creek. Widening of the stream channel is expected to result in an approximate 0.36 acre increase 
in waters of the U.S. All work shall be completed in accordance with the plans and drawings 
titled "USACE File #2011-00088S, San Francisquito Creek Bridge Replacement, February 27, 
2013, Figure 1 to 6'' (enclosure 1). 

Section 404 of the Clean Water Act (CWA) generally regulates the discharge of dredged or 
fill material below the plane of ordinary high water in non-tidal waters of the United States, 
below the high tide line in tidal waters of the United States, and within the lateral extent of 
wetlands adjacent to these waters. Section 10 of the Rivers and Harbors Act generally regulates 
construction of structures and work, including excavation, dredging, and discharges of dredged 
or fill material, occurring below the plane of mean high water in tidal waters of the United 
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States; in former diked baylands currently below mean high water; outside the limits of mean 
high water but affecting the navigable capacity of tidal waters; or below the plane of ordinary 
high water in non-tidal waters designated as navigable waters of the United States. Navigable 
waters of the United States generally include all waters subject to the ebb and flow of the tide; 
and/or all waters presently used, or have been used in the past, or may be susceptible for future 
use to transport interstate or foreign commerce. A Preliminary JD has been completed for your 
site. Preliminary JDs are written indications that there may be waters of the U.S. on a parcel or 
indications of the approximate location(s) of waters of the U.S. on a parcel. Preliminary JDs are 
advisory in nature and may not be appealed. 

Based on a review of the information in your submittal, and the current condition of the site, 
as verified during a field investigation on date January 7, 2013, the project qualifies for 
authorization under Department of the Army Nationwide Permit (NWP) 14 for Linear 
Transportation Projects, 77 Fed. Reg. 10,184, February 21, 2012, pursuant to Section 404 of the 
CWA of 1972, as amended (33 U.S.C. § 1344 et seq.) and Section 10 of the Rivers and Harbors 
Act (RHA) of 1899, as amended (33 U.S.C. § 403 et seq.). The project must be in compliance 
with the terms of the NWP, the general conditions of the Nationwide Permit Program, and the 
San Francisco District regional conditions cited in enclosure 2. You must also be in compliance 
with any special conditions specified in this letter for the NWP authorization to remain valid. 
Non-compliance with any term or condition could result in the revocation of the NWP 
authorization for your project, thereby requiring you to obtain an Individual Permit from the 
Corps. This NWP authorization does not obviate the need to obtain other State or local approvals 
required by law. 

This verification will remain valid until March 18, 2017, unless the NWP authorization is 
modified, suspended, or revoked. Activities which have commenced (i.e·., are under 
construction) or are under contract to commence in reliance upon a NWP will remain authorized 
provided the activity is completed within 12 months of the date of a NWP's expiration, 
modification, or revocation, unless discretionary authority has been exercised on a case-by-case 
basis to modify, suspend, or revoke the authorization in accordance with 33 C.F.R. § 330.4(e) 
and 33 C.F.R. §§ 330.5 (c) or (d). This verification will remain valid if, during the time period 
between now and March 18, 2017, the activity complies with any subsequent modification of the 
NWP authorization. The Chief of Engineers will periodically review NWPs and their conditions 
and will decide to either modify, reissue, or revoke the permits. If a NWP is not modified or 
reissued within five years of its effective date, it automatically expires and becomes null and 
void. It is incumbent upon you to remain informed of any changes to the NWPs. Changes to the 
NWPs would be announced by Public Notice posted on our websiter. 
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(http://www.spn.usace.army.mil/regulatory/index.html). Upon completion of the project and all 
associated mitigation requirements, you shall sign and return the Certification of Compliance, 
enclosure 3, verifying that you have complied with the terms and conditions of the permit. 

This authorization will not be effective until you have obtained a Section 401 water quality 
certification from the San Francisco Bay Regional Water Quality Control Board (RWQCB). If 
the RWQCB fails to act on a valid request for certification within two months after receipt of a 
complete application, the Corps will presume a waiver of water quality certification has been 
obtained. You shall submit a copy of the certification to the Corps prior to the commencement 
of work 

This Corps permit does not authorize you to take an endangered species, in particular the 
federally listed as threatened Central California Coast steelhead (Oncorhynchus mykiss) and the 
North American green sturgeon (Acipencer medirostris) or designated critical habitat for these 
species. In order to legally take a listed species, you must have separate authorization under the 
Endangered Species Act (e.g., an Endangered Species Act Section 10 permit, or a Biological 
Opinion under Endangered Species Act Section 7, with "incidental take" provisions with which 
you must comply). The enclosed National Marine Fisheries Service Biological Opinion (Service 
File Number 2010/06575, dated March 29, 2011), contains mandatory terms and conditions to 
implement the reasonable and prudent measures that are associated with "incidental take" that is 
also specified in the Biological Opinion. Your authorization under this Corps permit is 
conditional upon your compliance with all of the mandatory terms and conditions associated 
with incidental take of the attached Biological Opinion, which terms and conditions are 
incorporated by reference in this permit. Failure to comply with the terms and conditions 
associated with incidental take of the Biological Opinion, where an "incidental take" of the listed 
species occurs, would constitute an unauthorized take, and it would also constitute non­
compliance with your Corps permit. The National Marine Fisheries Service is the appropriate 
authority to determine compliance with the terms and conditions of its Biological Opinion, and 
with the Endangered Species Act. The permittee must comply with all conditions of this 
Biological Opinion. If you are unable to comply with the terms and conditions, you must 
immediately notify Caltrans, the appropriate NMFS office, and the U.S. Army Corps of 
Engineers Regulatory office, so that Caltrans acting as the lead Federal agency for this project 
may consult as appropriate, prior to initiating the work, in accordance with Federal law. 
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In order to ensure compliance with this NWP authorization, the following special conditions 
shall be implemented: 

1. To remain exempt from the prohibitions of Section 9 of the Endangered Species Act, 
the non-discretionary Terms and Conditions for incidental take of federally-listed 
Central California Coast steelhead (Oncorhynchus mykiss) and the North American 
green sturgeon (Acipencer medirostris) shall be fully implemented as stipulated in the 
Biological Opinion (pages 1- 42) dated March 29, 2011(enclosure4). Project 
authorization under the NWP is conditional upon compliance with the mandatory 
terms and conditions associated with incidental take. Failure to comply with the terms 
and conditions for incidental take, where a take of a federally-listed species occurs, 
would constitute an unauthorized take and non-compliance with the NWP · 
authorization for your project. The NMFS is, however, the authoritative federal 
agency for determining compliance with the incidental take statement and for 
initiating appropriate enforcement actions or penalties under the Endangered Species 
Act. 

2. Caltrans initiated consultation with the National Marine Fisheries Service (NMFS) to 
address project related impacts to Essential Fish Habitat. The conservation 
recommendations outlined in pages 1-5, in enclosure 5, shall be fully implemented as 
stipulated. 

3. While temporary creek diversions are in place, appropriate measures must be taken to 
maintain normal downstream flows and minimize flooding to the maximum extent 
practicable. 

4. Temporary fills must consist of materials, and be placed in a manner, that will not be 
eroded by expected high flows. 

5. Temporary fills must be removed at the end of each construction season in their 
entirety. The affected area must be return to pre-construction elevations post­
construction. 
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6. Within 1-year of initiation of temporary impact to a jurisdictional feature, you shall 
re-contour the temporarily impacted area and replant with appropriate soil-stabilizing 
native species. 

7. In the event that you are unable to implement the plan described in special condition 
4 within 1-year of initiation of temporary impact to a jurisdictional feature, you must 
purchase credits at a Corps approved mitigation bank to compensate for the 
temporary impact at a 3: 1 ratio. If no approved bank or in-lieu fee is available, you 
shall propose an alternative mitigation plan to be reviewed and approved by the 
Corps. 

You may refer any questions on this matter to Paula Gill of my Regulatory staff by telephone 
at 415-503-6776 or by e-mail at Paula.C.Gill@usace.army.mil. All correspondence should be 
addressed to the Regulatory Division, South Branch, referencing the file number at the head of 
this letter. 

The San Francisco District is committed to improving service to our customers. My 
Regulatory staff seeks to achieve the goals of the Regulatory Program in an efficient and 
cooperative manner, while preserving and protecting our nation's aquatic resources. If you 
would like to provide comments on our Regulatory Program, please complete the Customer 
Service Survey Form available on our website: http://www.spn.usace.army.mil/regulatory/. 

Enclosures 

Copies Furnished (w/o encls): 

CA RWQCB, Santa Rosa, CA 
U.S. EPA, San Francisco, CA 
CA SWRCB, Sacramento, CA 
NMFS, Santa Rosa, Ca 
CDFW, Yountville, Ca 

Sincerely, 

Jane M. Hicks 
Chief, Regulatory Division 
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1. Project Description 

 The project proposes to demolish the existing San Francisquito Creek Bridge and the 
two frontage road bridges and replace them with a new bridge (Project). The Project 
proposes to replace the existing 83-foot long by 232-foot wide San Francisquito Creek 
Bridge and two associated two-lane frontage roads. The new bridge structure will have 
12 feet in additional width and 42 feet in additional length to accommodate the standard 
lane requirements of Route 101 and the anticipated flow capacity of San Francisquito 
Creek.  

 

2. Construction Activities Requiring Dewatering 

Abutment 1 

Excavation required for 64 piles of class 200 Alternative "W" steel pipe pile with 16 inch 
diameter and pre-drill hole at least 2/3 ft larger than the pile size to elevation -21 from 
the original ground surface. The piles tip elevation is -75.5 ft. 

 

Pier 2  

Excavation required for 35 piles of class 200 Alternative "W" steel pipe pile with 16 inch 
diameter and pre-drill hole at least 2/3 ft larger than the pile size to elevation -21 from 
the original ground surface. The piles tip elevation is -83.5 ft. 

 

Pier 3 

Excavation required for 35 piles of class 200 Alternative "W" steel pipe pile with 16 inch 
diameter and pre-drill hole at least 2/3 ft larger than the pile size to elevation -21 from 
the original ground surface. The piles tip elevation is -83.5 ft. 

 

Pier 4 

Excavation required for 33 piles of class 200 Alternative "W" steel pipe pile with 16 inch 
diameter and pre-drill hole at least 2/3 ft larger than the pile size to elevation -21 from 
the original ground surface. The piles tip elevation is -83.5 ft. 

 

Abutment 5 

Excavation required for 64 piles of class 200 Alternative "W" steel pipe pile with 16 inch 
diameter and pre-drill hole at least 2/3 ft larger than the pile size to elevation -21 from 
the original ground surface. The piles tip elevation is -81.0 ft. 



Soundwall SW2 

Excavation required for 6 piles of class 200 Alternative "Y" precast pile with 1.25 ft 
diameter. The piles tip elevation is -21.0 ft. 

 

Retaining Wall "A"  

Excavation required for 6 solider piles (H Piles) steel grade piles W14 x 233 with 2.5 ft 
diameter. The pile tip elevation will be at -28.0 ft.  

 

Retaining Wall "B"  

Excavation required for 5 solider piles (H Piles) steel grade piles W14 x 233 with 2.5 ft 
diameter. The pile tip elevation will be at -28.0 ft.  

 

Retaining Wall "C"  

Excavation required for 5 solider piles (H Piles) steel grade piles W14 x 233 with 2.5 ft 
diameter. The pile tip elevation will be at -28.0 ft.  

 

Overhead sign 

The sign will be located far away (about 1200 feet) from the bridge on the median. 
Excavation required for one CIDH pile Type V with 5 ft diameter and embedded length 
of 30 ft. 

 

3. Treatment System Components 

Treatment systems must be designed to remove turbidity-producing suspended solids, 
metals, and petroleum hydrocarbon constituents found in the groundwater. 

Primary and secondary treatment may be required, or the design of the treatment 
system may require combined use of the various treatment components in series to 
achieve effective treatment.  Ensure that the treatment system components are steam 
cleaned to remove any residual contaminants.  Treatment system components may 
include: 

1.  Desilting basins 

2.   Weir tanks 

3.   Settling tanks 

4.   Sediment traps 



5.   Gravity bag filters 

6.   Sand media filters 

7.   Pressurized bag filters 

8.   Cartridge filters 

9.   In-line chemical coagulants and/or flocculants 

10.  Activated clay filters 

11.  Activated carbon filters 

12.  A combination of these systems to provide primary and secondary 
treatment 

 

4. Disposal of Treated Groundwater 

Use discharged treated water or uncontaminated ground or surface water for dust 
control in active work areas when possible, or discharge the water to an inactive area 
where the grade prevents sheet flow and the soil will allow percolation.  The discharge 
point in the inactive area must include a velocity dissipater.  The discharge volume must 
not exceed the area's capacity for percolation. 

Do not discharge into a body of water where erosion, scour, or sedimentary deposits 
could occur that impact natural bedding or aquatic life.  Monitor the water at the 
discharge point using water quality measurements and visual observation in 
conformance with the regulatory permit and the special provisions. 

Storm water must be diverted away from excavations that would require dewatering.   

 

5. Inspection, Monitoring, and Reporting 

If treated groundwater is discharged to the storm drain system, perform compliance 
monitoring in conformance with the Monitoring and Reporting Program (MRP) included 
in Attachment E of the Order No. R2-2012-0012.  If a batch discharge permit is obtained 
from a POTW, comply with the provisions contained in the batch discharge permit 
including all monitoring and reporting requirements. 

During periods when the dewatering and non-storm water discharge operations occur, 
document the results in a Daily Inspection Report (DIR).  The DIR form must include the 
discharge volume records and water quality monitoring records.  In developing the DIR, 
refer to the Department's Dewatering Guide.  The DIR form must be approved by the 
Engineer before use.  The DIR must be provided weekly or as directed to the Engineer. 

All information and recorded data collected or submitted as part of the DIR must be 
certified as true and accurate and signed by those who gather the information. 



During each day of discharge, perform daily inspection of the effluent at the discharge 
site and include, in the DIR, observations of: 

1. Date and Time.  

2. Weather conditions, 

3. Wind direction and velocity,  

4. The presence or absence of water fowl or aquatic wildlife,  

5. The color and clarity of the effluent discharge, and 

6. Erosion or ponding downstream of the discharge site. 

The DIR must include photographs of the discharge point and areas downstream of the 
discharge location.  These photographs must be labeled with the time, date, and 
location. 

A flow meter that has been approved by the Engineer for exclusive use in dewatering 
during construction must be used to measure all excavation discharges.  All calibrations 
must be done in conformance with the manufacturer's instructions in the presence of the 
Engineer. 

Record the flow-meter totalizer readings and compute average daily volumes for every 
day that dewatering is conducted. 
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To: 

From: 

State of California 
DEPARTMENT OF TRANSPORTATION 

Memorandum 

MR.HARDEEPTAKHAR 
District Office Chief 
Office of Water Quality 

Attention: J. Chen 

RIFAATNASHED f<N 
Engineering Geologist 
Office of Geotechnical Design - West 
Geotechnical Services 
Di vision of Engineering Services 

Date: 

:File: 

Business, Transportation and Housing Agency 

Flex your power! 
Be energy e/ficie111! 

Aptil 24, 2013 

04- SCL- SM- 101 PM 0.0 
04-235621 
San Francisquito Creek Bridge 
(Seepage Rate) 

CHRIS RISD ~ w/ 
Acting Chief,~~ 
Office of Geotechnical Design - West 
Geotechnical Services 
Division of Engineering Services 

Subject: Seepage Rate (Flow Rate) Estimate at San Francisquito Creek Bridge Location 

This memo is in response to your request to provide the groundwater depth and seepage rate for 
11 construction elements: Abutment 1, Pier 2, 3 and 4, Abutment 5, Soundwall SWl, Soundwall 
SW2, Retaining Wall A, Retaining Wall B, Retaining Wall C, and Overhead sign located in the 
project site. It is our understanding that this information will be used in estimating dewateling 
quantities. 

It should be noted that in our estimate in all the locations of constrnction elements, we 
considered the maximum depth of excavation under the groundwater elevation. The 
groundwater measured in borehole R-10-001 is at depth of 13 ft below the ground surface .0.5 ft 
elevation) and the groundwater measured in borehole R-10-002 is at depth of 14 ft below the 
ground surface (1 .1 ft elevation). 

Abutment 1 

For this location, our estimates are limited to the excavation required for 64 piles of Class 200 
Alternative "W" steel pipe pile with 16 inch (l.33 ft) diameter and pre-drill hole at least 2/3 ft 
larger than the pile size to elevation -21 from the 01iginal ground surface. The piles tip elevation 
is -75.5 ft. 

Based on the LOTB of b01ing R-10-001 drilled in August 2010, the soil layers at and below the 
groundwater level and extending to the bottom of the excavation are described as: lean clay with 
sand and silt (CL), poorly graded sand with silt and gravel (SP-SM), poorly graded gravel (GP), 
silty sand (CL-ML), and lean clay (CL). 

"Cal/rans improves mobility across California" 



MR.HARDEEPTAKHAR 
Attn: J.Chen 
April 24, 2013 
Page 2 

By using a Coefficient of Permeability, K, value of 0.0027 ft /day for lean clay, 0.14 ft /day for 
poorly graded sand with silt, 13.7 ft /day for poorly graded gravel, 0.14 ft /day for silty sand and 
0.00027 ft /day for silty clay the seepage rate for this location is approximately 15.5 
gallon/day/ft2. 

Pier 2 

For this location, our estimates are limited to the excavation required for 35 piles of Class 200 
Alternative "W" steel pipe pile with 16 inch (l.33 ft) diameter and pre-drill hole at least 2/3 ft 
larger than the pile size to elevation -21 from the original ground surface. The piles tip elevation 
is -83.5 ft. 

Based on the LOTB of holing R-10-001 drilled in August 2010, the soil layers at and below the 
groundwater level and extending to the bottom of the excavation are described as: lean clay with 
sand and silt (CL), poorly graded sand with silt and gravel (SP-SM), poorly graded gravel (GP), 
silty sand (CL-ML), and lean clay (CL) 

By using a Coefficient of Permeability, K, value of 0.0027 ft /day for lean clay, 0.14 ft /day for 
poorly graded sand with silt, 13.7 ft /day for poorly graded gravel, 0.14 ft /day for silty sand and 
0.00027 ft /day for silty clay the seepage rate for this location is approximately 
15.5gallon/day/ft2. 

Pier 3 

For thfa location, our estimates are limited to the excavation required for 35 piles of Class 200 
Alternative "W" steel pipe pile with 16 inch (l.33 ft) diameter and pre-drill hole at least 2/3 ft 
larger than the pile size to elevation -21 from the original ground surface. The piles tip elevation 
is -83.5 ft. 

Based on the LOTB of holing R-10-002 and R-10-003 drilled in August 2010, the soil layers at 
and below the groundwater level and extending to the bottom of the excavation are described as: 
silty sand (SM), lean clay (CL) and fat clay (CH), poorly graded sand with silt and gravel (SP­
SM), silt with sand (ML). 

By using a Coefficient of Permeability, K, value of 0.0027 ft /day for lean clay, 1.4 ft /day for 
poorly graded sand with silt and gravel, 13.7 ft /day, 0.14 ft /day for silty sand and 0.00027 ft 
/day for Lean clay and fat clay, the seepage rate for thi s location is approximately 5.5 
gallon/day/ft2. 

"Ca/trans i111pr01•es mobility across California" 
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Pier 4 

For this location, our estimates are limited to the excavation required for 33 piles of Class 200 
Alternative "W" steel pipe pile with 16 inch (l.33 ft) diameter and pre-drill hole at least 2/3 fl 
larger than the pile size to elevation -21 from the original ground surface. The piles tip elevation 
is -83.5 ft. 

Based on the LOTB of boring R-10-002 and R-10-003 drilled in August 2010, the soil layers at 
and below the groundwater level and extending to the bottom of the excavation are described as: 
silty sand (SM), lean clay (CL) and fat clay (CH), poorly graded sand with silt and gravel (SP­
SM), Silt with sand (ML). 

By using a Coefficient of Permeability, K, value of 0.0027 ft /day for lean clay, 1.4 ft /day for 
poorly graded sand with silt and gravel, 13.7 ft /day, 0.14 ft /day for silty sand and 0.00027 ft 
/day for lean clay and fat clay, the seepage rate for this location is approximately 6.0 
gallon/day/ft2. 

Abutments 

For this location, our estimates are limited to the excavation required for 64 piles of Class 200 
Alternative "W" steel pipe pile with 16 inch (l.33 ft) diameter and pre-drill hole at least 2/3 ft 
larger than the pile size to elevation -21 from the original ground surface. The piles tip elevation 
is -81.0 ft. 

Based on the LOTB of b01ing R-10-002 and R-10-003 drilled in August 2010, the soil layers at 
and below the groundwater level and extending to the bottom of the excavation are desctibed as: 
Silty Sand (SM),lean clay (CL) and Fat Clay (CH), Poorly graded sand with silt and gravel (SP­
SM), Silt with sand (ML). 

By using a Coefficient of Permeability, K, value of 0.0027 ft /day for lean clay, 1.4 ft /day for 
poorly graded sand with silt and gravel, 13.7 ft /day, 0.14 ft /day for silty sand and 0.00027 ft 
/day for Lean clay and fat clay, the seepage rate for this location is approximately 11.0 
gallon/day/ft2

. 

Soundwall SWl 

For this location, our estimates are limited to the excavation required for 7 piles of Class 200 
Alternative "Y" precast pile with 1.25 ft diameter. The pile tip elevation will be at -17.0 ft. 

"Ca/trans improves mobility across California" 
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Based on the LOTB of bo1ing R-10-003 drilled in August 2010, the soil layers at and below the 
groundwater level and extending to the bottom of the excavation are described as: silt with sand 
(ML), fat clay (CH), silty sand with gravel (SM). 

By using a Coefficient of Permeability, K, value of 0.14 ft /day for silty sand, 0.000027 ft /day 
for fat clay, 1.4 ft /day for poorly graded sand with silt and gravel, the seepage rate for this 
location is approximately 3.0 gallon/day/ft2

. 

Soundwall SW2 

For this location, our estimates are limited to the excavation required for 6 piles of Class 200 
Alternative "Y" precast pile with 1.25 ft diameter. The pile tip elevation will be at -21.0 ft. 

Based on the LOTB of boring R-10-003 d1illed in August 2010, the soil layers at and below the 
groundwater level and extending to the bottom of the excavation are described as: silt with sand 
(ML), fat clay (CH), silty sand with gravel (SM) and silty gravel (GM). 

By using a Coefficient of Pe1meability, K, value of 0.14 ft /day for silty sand, 0.000027 ft /day 
for fat clay, 1.4 ft /day for poorly graded sand with silt and gravel, 2.7 ft/day for silty gravel, the 
seepage rate for this location is approximately 3.0 gallon/day/ft2. 

Retaining Wall "A'' 

For this location, our estimates are limited to the excavation required for 6 Solider piles (H­
Piles) steel grade piles W 14 x 233 with 2.5 ft diameter. The pile tip elevation will be at -28.0 ft. 

Based on the LOTB of bming R-10-002 drilled in August 2010, the soil layers at and below the 
groundwater level and extending to the bottom of the excavation are desc!ibed as: silty sand 
(SM), lean clay with sand (CL), poorly graded sand with silt and gravel (SP-SM). 

By using a Coefficient of Permeability, K, value of 0.14 ft /day for silty sand, 0.0027 ft /day for 
lean clay, and 0.14 ft /day for poorly graded sand with silt and gravel, the seepage rate for this 
location is approximately 0.5 gallon/day/ft2

. 

Retaining Wall "B" 

For this location, our estimates are limited to the excavation required for 5 Solider piles (H-Piles) 
steel grade piles W 14 x 233 with 2.5 ft diameter. The pile tip elevation will be at -28.0 ft. 

"Ca/trans improves mobility across California " 



MR.HARDEEPTAKHAR 
Attn: J.Chen 
April 24, 2013 
Page 5 

Based on the LOTB of boring R-10-003 drilled in August 2010, the soil layers at and below the 
groundwater level and extend to the bottom of the excavation are described as: silty sand (SM), 
lean clay with sand (CL), poorly graded sand with silt and gravel (SP-SM). 

By using a Coefficient of Pe1meability, K, value of 0.14 ft /day for silty sand, 0.0027 ft /day for 
lean clay, and 0.14 ft /day for Poorly graded sand with silt and gravel, the seepage rate for this 
location is approximately 0.5 gallon/day/ft2

• 

Retaining Wall "C" 

For this location, our estimates are limited to the excavation required for 5 Solider piles (H­
Piles) steel grade piles W 14 x 233 with 2.5 ft diameter. The pile tip elevation will be at -28.0 ft. 

Based on the LOTB of boring R-10-003 d1illed in August 2010, the soil layers at and below the 
groundwater level and extending to the bottom of the excavation are described as: silt with sand 
(ML), fat clay (CH), silty sand with gravel (SM) and silty gravel (GM), and lean clay (CL). 

By using a Coefficient of Permeability, K, value of 0.14 ft /day for si lty sand, 0.000027 ft /day 
for Fat clay, 1.4 ft /day for poorly graded sand with si lt and gravel, 2.7 ft/day for silty gravel, and 
0.0027 ft/day, the seepage rate for this location is approximately 1.5 gallon/day/ft2

. 

Overhead sign 

The sign will be located far away (about 1200 feet) from the bridge on the median. Our 
estimates are limited to the excavation required for one CIDH pile Type V with 5 ft diameter and 
embedded length of 30 ft. 

Based on the LOTB of boring R-10-001 drilled in August 2010, the soi l layers at and below the 
groundwater level and extending to the bottom of the excavation are described as: poorly graded 
sand with silt and gravel (SP-SM), and lean clay with sand (CL) 

By using a Coefficient of Permeability, K, value of 0.0027 ft /day for lean clay with sand, 0.14 ft 
/day for poorly graded sand with silt and gravel the seepage rate for this locat ion is 
approximately 0.5gallon/day/ft2. 

According to "The Federal Highway Report NO. FHW A-TS-80-224, Page 48-49" the 
Coefficient of Permeabi lity, K, (ft/day) for all soils encountered in the Francisquito Creek Btidge 
area are as follows: 

"Ca/tra11s improves mobility across California" 
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Unified Soil 
Classification 

Poorly graded gravel (OW) 
Gravel with silt (GM) 
Silt (ML) 
Poorly graded sand (SP) 
Silty sand (SM) 
Clayey Sand (SC) 
Lean clay (CL) 
Fat clay (CH) 

Coefficient of Permeability 
K (ft./day) 

13.7 to 27,400 
2.Tqx 27 
2.7x10·) to 0.14 
0.14 to 1.4 
2.7xl0"4 to 1.4 
2.7x 10·=> to 0.14 
2.7x10·=> to 2.7x10·J 
2.7xlff' to 2.7x10·=> 

Our estimate of the average seepage rate (flow rate) for the entire project area is approximately 
1.0 gallons /day/ ft2

· The seepage rate (flow rate) estimates provided in this memo are for cost 
estimate purposes only. The contractor expected to perform his own calculations to estimate 
flow rate for his purposes. 

If you have any questions or need additional information, please call Rifaat Nashed at (510) 622-
1773 or Ch1is Risden, Acting Branch Chief at (510) 266-8757. 

c: TPokrywka, CRisden, Daily File 

RN ashed/mm 
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No of 
STRUCTURE Lenglh (fl)/ Bed Perimeler Piles/Hole 
ELEMENT SOIL thickness (ft) s A (ft2) 

Abutment 1 SP-SM 5.00 6.28 64 2009.6 
SP-SM 7.00 4. 18 64 1872.64 
CL 41.50 4. 18 64 11 102.08 
GP 4.00 4. 18 64 1070.08 
SM 11.50 4.18 64 3076.48 
CL-ML 1.00 4.18 64 267.52 

Pier 2 SP-SM 5.00 6.28 35 1099 
SP·SM 10.00 4. 18 35 1463 
CL 41.50 4.18 35 6071.45 
GP 4.00 4.18 35 585.2 
SM 11.50 4.18 35 1682.45 

CL·ML 6.00 4.18 35 877.8 
Pier 3 SM 6.00 6.28 35 13 18.8 

CL +CH 1.00 6.28 35 21 9.8 
CL+CH 12.00 4.18 35 1755.6 
SM 5.00 4.18 35 731.5 

SP·SMw/GM 9.00 4.18 35 1316.7 

SP 6.00 4.18 35 877.8 

ML 13.50 4.18 35 1975.05 
CL 19.00 4.18 35 2779.7 

Pier 4 SM 6.00 6.28 33 1243.44 
CL·CH 1.00 6.28 33 207.24 
CL ·CH 12 6.28 33 2486.88 
SM 14.50 4.18 33 2000.13 
SP·SMw/GM 9.00 4.18 33 1241 .46 
SP 6.00 4.18 33 827.64 
ML 13.50 4. 18 33 1862.19 
CL 19.00 4. 18 33 2620.86 

Abulment 5 SM 6.00 6.28 33 1243.44 
CL·CH 1.00 6.28 64 401.92 
CL·CH 12.00 4.18 64 3210.24 
SM 14.50 4.18 64 3879.04 
SP-SMw/GM 9.00 4.18 64 2407.68 
SP 6.00 4.18 64 1605.12 
ML 13.50 4.18 64 3611.52 
CL 19.00 4.18 64 5082.88 

SW 1 ML 7.00 3.93 7 192.57 
CH 5 .00 3.93 7 137.55 
SM w/mavel 6.10 3.93 7 167.8 11 

SW2 ML 7.00 3.93 6 165.06 
CH 5.00 3.93 6 117.9 
SM 7.50 3.93 6 176.85 
GM 2.60 3.93 6 61.308 

Rel. W aHA SM 14.50 7.85 6 682.95 
CL 4.50 7.85 6 211 .95 
SP·SM 9.00 7.85 6 423.9 

Rel. W aU B SM 14.50 7.85 5 569. 125 
CL 4.50 7.85 5 176.625 
SP-SM 9.00 7.85 5 353.25 

Rel. W alle ML 13.00 7.85 5 510.25 
CH 2.50 7.85 5 98.125 
SM 7.50 7.85 5 294.375 
GM 2.50 7.85 5 98.125 
CL 2.50 7.85 5 98.125 

Ovrhead Sign SP·SMw/GM 7.00 10.7 1 74.9 
CL 10.00 10.7 1 107 

Tolal 80801.679 

q =KIA 

Notes 
Length = bed th.'ckness 
Perimeter • is the c;rcumference ol the p::e (hde) = 2 Pl r/0< 11idlh ol ol hde • lrench 
A = The cy:ender surface area = 2 Pl r x Lenglh 
k =Seil permeab··;ty (from tt•y Sutxlra nagc Design Report No. FH\'/A • TS·S0.224· Page 48-49) 
H =ground water e!cvation 
HO = the J):e t'p (bottom ol the ho'e} e!evation 
dH = waler head 
ds = grad'enl dstance u = 3.8x(H . HO) ............ Ref. FH\'/A-Ts-80-224 Page 66 
·;· =dHlds 
q IO!al = (ga~on'day.1t2} = q total (!)a'!on'day)I total surface area 

SAN FRANCISQUITO CREEK BRIDGE 

SEEPAGE RATE FOR THE WHOLE BOREHOLE 

K (fVday) H(fl) 1-fo(ft) dH(fl) d S (ft) 
0.14 1.5 -75.50 77.00 292.6 
0.14 1.5 ·75.50 77.00 292.6 

0.0027 1.5 ·75.50 77.00 292.6 
13.7 1.5 -75.50 77.00 292.6 
0. 14 1.5 ·75.50 77.00 292.6 

0.00027 1.5 ·75.50 77.00 292.6 
0. 14 1.5 ·83.50 85.00 323 
0.14 1.5 ·83.50 85.00 323 

0.0027 1.5 ·83.50 85.00 323 
13.7 1.5 ·83.50 85.00 323 
0. 14 1.5 ·83.50 85.00 323 

0.00027 1.5 ·83.50 85.00 323 
0.14 1.1 ·83.50 84.60 321.48 

0.00027 1.1 ·83.50 84.60 321.48 
0.00027 1.1 ·83.50 84.60 321.48 

0.14 1.1 ·83.50 84.60 321.48 
1.4 1.1 ·83.50 84.60 321.48 

1.4 1.1 ·83.50 84.60 321.48 

0.14 1.1 ·83.50 84.60 321.48 
0.0027 1.1 ·83.50 84.60 321.48 
0.14 1.1 ·83.50 84.60 321.48 

0.00027 1.1 ·83.50 84.60 321.48 
0.00027 1.1 ·83.50 84.60 321.48 

0.14 1.1 ·83.50 84.60 321.48 
1.4 1.1 ·83.50 84.60 321.48 
1.4 1.1 ·83.50 84.60 321.48 

0.14 1.1 ·83.50 84.60 321.48 
0.0027 1.1 ·83.50 84.60 321.48 
0.14 1.1 ·81.00 82.10 311.98 

0.00027 1.1 ·81.00 82.10 3 11.98 
0.00027 1.1 ·81.00 82.10 311.98 

0.14 1. I ·81.00 82.10 3 11.98 
1.4 1.1 ·81.00 82.10 3 11.98 
1.4 1. 1 ·81.00 82.10 3 11.98 

0.14 1.1 ·81.00 82.10 311.98 
0.0027 1.1 ·81 .00 82.10 31 1.98 
0.14 1. I · 17 18.10 68.78 

0.000027 1.1 -17 18.10 68.78 
1.4 1.1 - 17 18. 10 68.78 

0.14 1.1 -21 22.10 83.98 
0.000027 1.1 -21 22.10 83.98 

0.14 1. 1 -21 22.10 83.98 
2.7 1. 1 -2 1 22.10 83.98 

0.14 1.1 -28 29.10 110.58 
0.0027 1.1 -28 29.10 110.58 

0.14 I . I -28 29.1 0 110.58 
0.14 1.1 -28 29. 10 110.58 

0.0027 1. 1 -28 29.10 110.58 
0.14 1.1 -28 29.10 110.58 
0.14 I. I -28 29.10 110.58 

0.000027 1. 1 ·28 29. 10 110.58 
0.14 1.1 ·28 29.10 110.58 
2.7 1.1 ·28 29. 10 110.58 

0.0027 1.1 ·28 29.10 110.58 
0.14 1.5 · 15.5 17.00 64.6 

0.0027 1.5 · 15.5 17.00 64.6 

i q total (ft3/day) q total (Gal~n/day) q tolal (Gal~n/day/112) 

0.26315789 41 22.2 30762.7 15.3 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 2270.6 16944.4 15.4 
0.26315789 
0.26315789 
0.26315789 
0.26315789 

0.26315789 
0.26315789 958.9 7156. I 5.4 
0.26315789 
0.26315789 
0.26315789 
0.26315789 

0.26315789 

0.26315789 
0.26315789 
0.26315789 952.5 71 07.9 5.7 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.2631 5789 
0.26315789 1804.0 13463.0 10.8 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 . 
0.26315789 
0.26315789 68.9 5 14.3 2.7 
0.26315789 
0.263 15789 
0.26315789 56.2 419. I 2.5 
0.26315789 
0.26315789 
0.2631 5789 
0.26315789 40.9 305.4 0.4 
0.26315789 
0.26315789 
0.263 15789 34.1 254.5 0.4 
0.26315789 
0.26315789 
0.26315789 99.4 742. 1 1.5 
0.26315789 
0.26315789 
0.26315789 
0.26315789 
0.26315789 2.8 2 1.2 0.3 
0.26315789 

10410.6 77690.8 1.0 
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Name
Discharger 
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67
City of Palo Alto 
Regional WQCP

City of Palo Alto Regional 
WQCP

City of Palo Alto 
Regional WQCP Phil Bobel 650-329-2285

phil_bobel@city
.palo-alto.ca.us

2501 Embarcadero Way, Palo 
Alto, 94303

Best Contact: Javad Ghaffari @ 650-329-
2285  Need Exceptional Discharge Permit 
($750), then $3.40 per 1,000 gals, testing.  
Has limited capacity, discouraged during 
winter.  See: cleanbay@cityofpaloalto.org  

Service Area is : Los Altos, Los Altos 
Hills, Mt. View, Palo Alto, Stanford & East 
Palo Alto Sanitation District

68 City of Palo Alto Bill Gray

650-496-
6932(ph); 650-
496-6924

bill_gray@city.
palo-alto.ca.us

Bill Gray, Manager-Water, Gas, 
Wastewater Utilities Operaions, 
City of Palo Alto, 3201 East 
Bayshore Blvd., Palo Alto, CA  
94303

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

69 Los Altos Hills Mintze Cheng

650-941-
7222(ph); 650-
941-3160(fax)

mcheng@losalt
oshills.ca.gov

Mintze Cheng, Director of 
Public Works,Town of Los Altos 
Hills, 26379 Fremont Road, Los 
Altos Hills, CA 94022

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

70 City of Los Altos Jim Porter

650-948-
1491(ph); 650-
941-7419(fax)

jim.porter@ci.lo
s-altos.ca.us

Jim Porter, Director of Public 
Works, City of Los Altos, 1 N. 
San Antonio Road, Los Altos, 
CA 94022

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

71 East Palo Alto SD Karen Maxey 650-325-9021
kmaxey@epas
d.com

Karen Maxey, Acting General 
Manager, East Palo Alto 
Sanitary District, P.O. Box 
51686, Palo Alto, CA 94303

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

72
City of Mountain 
View David Serge 650-903-6239

dave.serge@ci.
mtnview.ca.us

Dave Serge, Utility Manager, 
231 North Whisman Road, P.O. 
Box 7540, Mountain View, CA  
94039-7540

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

73 Stanford University Marty Laporte

650-725-7864 
(phone); 650-
723-3191(fax) 

martyl@bonair.
stanford.edu

Marty Laporte, Manager of 
Water Resources and 
Environmental Quality Stanford 
Utilities Department, 327 Bonair 
Siding, Stanford University, 
Stanford, CA  94305-7270 

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

74 Foothill College David Paulsen

650-949-6122 
(phone); 650-
948-5194 (fax)

paulsend@adm
in.fhda.edu

David Paulsen, Coordinator, 
Foothill College, 12345 Altos 
Hills, CA  94022

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

75

Veterans 
Administration 
Hospital Debasis Malakar

650-493-5000, 
ext. 
64786(ph); 
650-849-0117

debasis.malaka
r@med.va.gov

Debasis Malakar, Industrial 
Hygienist, VA Palo Alto Health 
Care System, 3801 Miranda 
Ave. Palo Alto, CA  94304

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

76
NASA Ames Research 
Center Dana Bolles

650-604-
3145(ph); 650-
604-6508(fax)

dbolles@mail.a
rc.nasa.gov

Dana Bolles, Environmental 
Engineer, NASA Ames Research 
Center, DOH:218-1, Moffett 
Field, CA  94035-1000

Same as City of Palo Alto Regional WQCP - 
see line # A-67

Part of Palo Alto Regional WQCP - see 
line # A - 67

77
San Jose/Santa Clara 
WPCP San Jose/Santa Clara WPCP

San Jose/Santa Clara 
WPCP Ron Garner 408-945-5316

ron.garner@ci.
si.ca.us

Ron Garner, Deputy Director, 
700 Los Esteros Rd., San Jose, 
CA 95134

Best contact is permit writer Joe Denk 408-
945-5482 and see website:www.ci.san-
jose.ca.us/esd/eeforms.htm

San Jose, Santa Clara, 
Milpitas,Campbell, Cupertino, Los Gatos, 
Saratoga, Monte Sereno.  Plant phone is 
408-945-5300

78 City of San Jose
Jim Helmer      Joe 
Garcia

408-277-4945   
408 277-2554

jim.helmer@ci.
sj.ca.us     
hoe.garcia@ci.
sj.ca.us

Jim Helmer, Director Dept. of 
Transporatation, 4 North Second 
St. Ste. 1000, San Jose, CA 
95113

Same as San Jose/Santa Clara WPCP - 
see Line # A-77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

79 City of Milpitas Steve Smith 408-586-2640   
ssmith@ci.milp
itas.ca.gov

Steve Smith, Acting Director of 
Public Works, 455 E. Calaveras, 
Milpitas, CA 95035

Same as San Jose/Santa Clara WPCP - 
see Line # A -77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

80
Cupertino Sanitary 
District David Ross 408-253-7071

dross@cu.mtho
mas.com

David Ross, District Manager, 
Cuertino San. District, 20065 
Stevens Creek Blvd., Cupertino, 
CA 95014

Same as San Jose/Santa Clara WPCP - 
see Line # A -77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

81 West Valley SD Bob Reid 408-378-2407
rreid@wvsd.dst
.ca.us

Robert Reid, District Manager, 
West Valley Sanitation District, 
100 E. Sunnyoaks Ave., 
Campbell, CA 95008

Same as San Jose/Santa Clara WPCP - 
see Line # A -77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

82 City of Santa Clara Robin Saunders 408-615-2011
rsaunders@ci.s
antaclara.ca.us

Robin Saunders, Director of 
Water & Sewer Utilities, 1500 
Warburton Ave., Santa Clara, 
CA 95050

Same as San Jose/Santa Clara WPCP - 
see Line # A -77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

83
Burbank Sanitary 
District Ken Kuebler 408-286-4401

bsburbank@aol
.com

Ken Kuebler, Board Secretary, 
Burbank Sanitary District, 97 
Boston Ave., San Jose, CA 
95128

Same as San Jose/Santa Clara WPCP - 
see Line #A - 77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

84
Sunol Sanitary 
District Steve Oster

408-456-2049  
or 530-886-
8225

steve2002@sta
rband.net

Steve Oster, Sunol Sanitary 
District, 253 Lincoln Ave., San 
Jose, CA 95126

Same as San Jose/Santa Clara WPCP - 
see Line #A- 77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

85
County Sanitation 
District #2-3 Sid Nash 408-453-5373

snash@cu.mth
omas.com

Sid Nash, Mark Thomas Co., 90 
Archer St., San Jose, CA 95112

Same as San Jose/Santa Clara WPCP - 
see Line # A -77

They send their WW to SanJose/Santa 
Clara WPCP for treatment See Line # A 
77

86 City of Sunnyvale WPCP City of Sunnyvale WPCP
City of Sunnyvale 
WPCP Jim Craig 408-730-7558

jcraig@ci.sunn
yvale.ca.us

Jim Craig, Field Services 
Superintendent, Dept. of Public 
Works, City of Sunnyvale P.O. 
Box 3707, Sunnyvale, CA 94088-
3707

Best contact is "pre-treatment coordinator" 
Robert Gallo @ 408-730-7737 - would 
depend on the source of the water, some 
permit exemptions for groundwater, need 
estimates of quantities, etc.  
[Knowledgeable: Christy McCumby 408-730-
7274]

Serves the City of Sunnyvale and a very 
small part of Cupertino.
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REVISED PRELIMINARY SITE INVESTIGATION REPORT 

EXECUTIVE SUMMARY 

We prepared this Revised Preliminary Site Investigation Report for the United States Highway 101 

(US 101) Auxiliary Lane Addition project under California Department of Transportation (Caltrans) 

Contract No. 04A2912 and Task Order (TO) 36, EA 04-235611. The project location is depicted on 

the Vicinity Map, Figure 1, and the Site Plan, Figure 2. 

The purpose of the investigation was to evaluate the concentrations of metals, including aerially 

deposited lead (ADL), in soil and total petroleum hydrocarbons (TPH) and volatile organic compounds 

(VOCs) in soil and groundwater at the Site. The information obtained from this investigation will be 

used by Caltrans to determine soil disposal costs and to identify health and safety concerns during 

proposed construction activities. 

The field investigation was performed on August 10-13, 18, 24, 25, and 31, 2009, by Geocon staff 

John Love, Professional Geologist (PG), and Chris Merritt, PG. The following field activities were 

performed during the sampling efforts: 

• Advanced a total of 136 soil borings at the Site to a maximum depth of 18 feet using 
direct-push drilling and hand-auger techniques. One-hundred-twenty-three borings were 
advanced to a depth of 2.5 feet, nine borings were advanced to a depth of 6 feet, and four 
borings were advanced to a depth of 18 feet. 

• Collected a total of 438 soil samples. Selected soil samples were analyzed for total and soluble 
lead, California Assessment Manual (CAM) 17 metals, TPH and/or VOCs. 

• Collected four grab-groundwater samples for analysis ofTPH and VOCs. 

• Transported samples to Advanced Technology Laboratories (ATL) for analysis under standard 
chain-of-custody (COC) documentation. 

Laboratory analytical results are presented on Tables 2 through 5. Reproductions of the laboratory 

reports and chain-of-custody documentation are provided as Appendix A. 

Predicted Soluble (Waste Extraction Test; WET) Lead Results 

The lead data for the Site were treated as 16 separate sample populations for statistical evaluation. The 

waste classifications for each of the sample populations are provided in Tables 6a through 6p, and are 

summarized as follows: 
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Soil excavated to a depth of 2.0 feet would be classified as California hazardous and will require 

disposal at a Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as 

non-hazardous: 

a) US 101 Northbound (NB) - Borings B-1 to B-67 

b) US 101 NB excluding Willow Road Overcrossing (OC) and University Avenue OC -Borings 
B-1 to B-25, B-32 to B-42, and B-53 to B-67 

c) US 101 NB excluding Willow Road OC - Borings B-1 to B-25 and B-32 to B-67 

e) US 101 NB excluding University Avenue OC - Borings B-1 to B-42 and B-53 to B-67 

f) US 101 NB at University Avenue OC - Borings B-43 to B-52 

g) US 101 Southbound (SB) - Borings B-68 to B-137 

h) US 101 SB excluding Willow Road OC and University Avenue OC -Borings B-68 to B-97, B-
102 to B-111, and B-122 to B-137 

i) US 101 SB excluding Willow Road OC - Borings B-68 to B-97 and B-102-B-137 

k) US 101 SB excluding University Avenue OC - Borings B-68 to B-111 and B-122 to B-137 

m) US 101 NB from Marsh Road to University Avenue-Borings B-1 to B-48 

n) US 101 NB from University Avenue to Embarcadero Road-Borings B-49 to B-67 

p) US 101 SB from University Avenue to Embarcadero Road-Borings B-117 to B-137 

Soil excavated to a depth of 1.0 foot would be classified as California hazardous and will require 

disposal at a Class I landfill facility. Underlying soil (i.e., deeper than 1.0 foot) would be classified as 

non-hazardous: 

d) US 101 NB at Willow Road OC -Borings B-26 to B-31 

1) US 101 SB at University Avenue OC - Borings B-113 to B-121 

Soil excavated to a depth of 2.5 feet would be classified as California hazardous and will require 

disposal at a Class I landfill facility. Underlying soil (i.e., deeper than 2.5 feet) would be classified as 

non-hazardous: 

j) US 101 SB at Willow Road OC - Borings B-98- to B-101 

o) US 101 SB from Marsh Road to University Avenue-Borings B-68 to B-116 

CAM 17 Metals 

The 95% UCL values for arsenic and vanadium in the soil samples collected at the Site are greater 

than their respective residential land use ESLs and are less than the commercial/industrial land use 

ESLs. The SFRWQCB November 2007 Update to Environmental Screening Levels (ESLs) Technical 

Document states that ambient background concentrations of arsenic typically exceed risk-based 
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screening levels. In such instances, it may be more appropriate to compare site data to regionally 

specific established background levels. 

The calculated 95% UCLs for antimony, cadmium, chromium, mercury and zinc are less than their 

respective ESLs. The 95% UCLs for these metals are all less than their respective published 

background mean concentrations, with the exception of antimony, which is within the published 

background range. 

Offsite reuse or disposal of excavated soil may be restricted based on metals content. 

Organics 

Soil 

TPHg and VOCs were not detected above the laboratory reporting limits. The reported TPHd and 

TPHmo concentrations were below their respective ESLs. 

Grab-Groundwater 

Organic compounds were not detected above their respective laboratory reporting limits in the 

grab-groundwater samples, with the exception of 4-isopropyltoluene, which does not have a published 

ESL value. 

Worker Protection 

Per Caltrans' requirements, the contractor(s) should prepare a project-specific health and safety plan to 

prevent or minimize worker exposure to impacted soil and groundwater. The plan should include 

protocols for environmental and personnel monitoring, requirements for personal protective equipment, 

and other health and safety protocols and procedures for the handling of soil and groundwater. 
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1.0 INTRODUCTION 

This Revised Preliminary Site Investigation Report for the United States Highway 101 (US 101) 

Auxiliary Lane Addition project was prepared by Geocon Consultants, Inc. under California 

Department of Transportation (Caltrans) Contract No. 04A2912 and Task Order (TO) 36, 

EA 04-235611. 

Asbestos-containing materials (ACMs) surveys of the Ringwood pedestrian overcrossing (POC), the 

Retch Hetchy Aqueduct Bridge, and the Francisquito Creek Bridge were also conducted under TO 36. 

The results of the ACM surveys are presented under separate cover in the Asbestos and Lead­

Containing Paint Survey Report, dated December 2009. 

1.1 Project Description and Proposed Improvements 

The project area consists of US 101 from the intersection with Embarcadero Road in the City of Palo 

Alto to Marsh Road (the Site) in the City of Menlo Park, California. The Site extends between Post 

Miles (PM) 52.2 in Palo Alto, Santa Clara County, to PM 3.6 in Menlo Park, San Mateo County. 

Caltrans is proposing to add approximately four miles of auxiliary lane in both directions of US 101. 

The site location is depicted on the Vicinity Map, Figure 1. 

1.2 General Objectives 

The purpose of the investigation was to evaluate the concentrations of metals, including aerially 

deposited lead (ADL), in soil and total petroleum hydrocarbons (TPH) and volatile organic compounds 

(VOCs) in soil and groundwater at the Site. The information obtained from this investigation will be 

used by Caltrans to determine soil disposal costs and to identify health and safety concerns during 

proposed construction activities. 

2.0 BACKGROUND 

2.1 Hazardous Waste Determination Criteria 

Regulatory criteria to classify a waste as California hazardous for handling and disposal purposes are 

contained in the CCR, Title 22, Division 4.5, Chapter 11, Article 3, §66261.24. Criteria to classify a 

waste as Resource, Conservation, and Recovery Act (RCRA) hazardous are contained in Chapter 40 of 

the Code of Federal Regulations ( 40 CFR), Section 261. 

For waste containing metals, the waste is classified as California hazardous when: 1) the total metal 

content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble metal 

content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard 
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Waste Extraction Test (WET). A waste has the potential of exceeding the STLC when the waste's total 

metal content is greater than or equal to ten times the respective STLC value since the WET uses a 

1: 10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or equal to ten 

times the respective STLC, and assuming that 100 percent of the total metals are soluble, soluble metal 

analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, when the soluble 

metal content exceeds the Federal regulatory level based on the Toxicity Characteristic Leaching 

Procedure (TCLP). 

The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 

hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes of this 

investigation, toxicity (i.e., lead concentrations) is the primary factor considered for waste 

classification since waste generated during the construction activities would not likely warrant testing 

for ignitability or other criteria. Waste that is classified as either California hazardous or RCRA 

hazardous requires management as a hazardous waste. 

2.2 Environmental Screening Levels 

The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) has prepared a technical 

report entitled Screening For Environmental Concerns At Sites With Contaminated Soil and 

Groundwater, Interim Final (May 2008), which presents Environmental Screening Levels (ESLs) for 

soil, groundwater, soil gas, and surface water, to assist in evaluating sites impacted by releases of 

hazardous chemicals. The ESLs are conservative values for more than 100 commonly detected 

contaminants, which may be used to compare with environmental data collected at a site. ESLs are 

strictly risk assessment tools and "not regulatory clean up standards." The presence of a chemical at 

concentrations in excess of an ESL does not necessarily indicate that adverse impacts to human health 

or the environment are occurring; this simply indicates that a potential for adverse risk may exist and 

that additional evaluation is or "may be" warranted (SFRWQCB, 2008). 

The most conservative ESL tables were used for this characterization: Table A - Shallow Soil (:S3 

meters below ground surface; bgs) - Groundwater is a Current or Potential Source of Drinking Water 

and Table K-2 - Direct Exposure Soil Screening Levels for Commercial I Industrial Worker Exposure 

Scenario. The respective ESLs are listed at the end of Tables 3 and 4 for comparative purposes. 
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3.0 SCOPE OF SERVICES 

The scope of services requested by Caltrans under T0-36, EA 04-235611 included the following: 

3.1 Pre-field Activities 

• Prepared a Workplan dated June 25, 2009, that describes the requested scope of services and 
quality assurance/quality control (QA/QC) sampling and laboratory procedures. 

• Prepared a site-specific health and safety plan to provide guidelines on the use of personal 
protective equipment and the health and safety procedures implemented during the field 
activities. 

• Prepared a traffic control plan and obtained an encroachment permit from the City of Menlo 
Park Department of Public Works (a copy of the encroachment permit is provided in Appendix 
A). 

• Obtained soil boring permit from the San Mateo County Health Services Division (a copy of 
the soil boring permit is provided in Appendix A). 

• Retained the services of Caltrans-approved, California-licensed laboratories to perform the 
sample analyses. 

• Retained the services of Caltrans-approved, utility location surveyor. 

• Notified Underground Service Alert (USA) at least 48 hours prior to fieldwork involving 
drilling or direct-push sampling activities. 

• Arranged traffic control on surface streets with D & M Traffic Services and along US 101 
with Caltrans. 

3.2 Field Activities 

The field investigation was performed on August 10-13, 18, 24, 25, and 31, 2009, by Geocon staff 

John Love, Professional Geologist (PG), and Chris Merritt, PG. The following field activities were 

performed during the sampling efforts: 

• Advanced a total of 136 soil borings at the Site to a maximum depth of 18 feet using 
direct-push drilling and hand-auger techniques. One-hundred-twenty-three borings were 
advanced to a depth of 2.5 feet, nine borings were advanced to a depth of 6 feet, and four 
borings were advanced to a depth of 18 feet. 

• Collected a total of 438 soil samples. Selected soil samples were analyzed for total and soluble 
lead, California Assessment Manual (CAM) 17 metals, TPH and/or VOCs. 

• Collected four grab-groundwater samples for analysis ofTPH and VOCs. 

• Transported samples to Advanced Technology Laboratories (ATL) for analysis under standard 
chain-of-custody (COC) documentation. 
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4.0 INVESTIGATIVE METHODS 

4.1 Sampling Procedures 

Soil samples were collected from 136 boring locations identified by the Caltrans TO Manager. Boring 

locations are shown on the Site Plans, Figure 2a-h, and were surveyed using Differential Global 

Positioning System (DGPS) equipment. Boring coordinates are presented on Table 1. 

Soil samples were collected from the borings as follows: 

• B-1 through B-111 and B-113 through B-137 (except for those borings listed below) at depth 
intervals of 0 to 0.5 foot, 1.0 to 1.5 feet, and 2.0 to 2.5 feet. 

• B-7, B-60, B-73 through B-78 and B-131 at depth intervals of 0 to 0.5 foot, 1.0 to 1.5 feet, 2.0 
to 2.5 feet, 4.0 to 4.5 feet and 6.0 to 6.5 feet. 

• Bl 7, B-19, B-84 and B-87 at depth intervals of 0 to 0.5 foot, 1.0 to 1.5 feet, 2.0 to 2.5 feet, 6.0 
to 6.5 feet, 12to12.5 feet and 18to18.5 feet. 

In addition, grab-groundwater samples were collected from borings B-17, B-19, B-75 and B-84. 

Soil and groundwater samples were collected using a Geoprobe direct-push sample rig or a hand auger 

if access was limited. Soil samples collected using the Geoprobe direct-push rig were obtained by 

hydraulically advancing a three- to five-foot-long stainless steel core-barrel sampler lined with an 

acetate sample tube into undisturbed soil. Soil samples were collected for laboratory analysis by 

cutting an approximately 6-inch-long section of the acetate tube from the target sample depth, capping 

the ends with Teflon tape and plastic end caps, and then placing the sample tube in a chest cooled with 

ice for storage and delivery to the analytical laboratory. Soil samples collected using a hand-auger 

were placed in 8-ounce glass jars with threaded Teflon-lined plastic lids prior to being stored in a chest 

cooled with ice. 

Grab-groundwater samples were collected by placing temporary PVC well casings into the open 

boreholes and then pumping groundwater through the well casing using ~-inch-diameter disposable 

polyethylene tubing fitted with a check valve. Groundwater was discharged at ground surface into the 

appropriate sample containers where it was then placed in a chest cooled with ice for transport to the 

analytical laboratory. 

Sample containers were labeled and transported to a Caltrans-approved, certified environmental 

laboratory using standard COC documentation. Shallow soil borings (~6 feet) were back-filled to 

surface with soil cuttings; borings advanced to groundwater were backfilled with neat cement grout. 
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Geocon and their subcontractors conducted QA/QC procedures during the field activities. These 

procedures included washing the sampling equipment with a Liqui-Nox® solution followed by a 

double rinse with deionized water. Decontamination water was disposed to the ground surface within 

Caltrans right-of-way in a manner not to create runoff, away from drain inlets or potential water 

bodies. 

4.2 Laboratory Analyses 

Laboratory analyses were performed by ATL under a standard seven-day tum-around-time. A CD 

containing the laboratory reports and COC documentation are presented as Appendix B. 

Soil samples were analyzed as follows: 

• Two-hundred-twenty-six samples for CAM 17 metals according to Title 22 CCR, 
Environmental Protection Agency (EPA) Test Methods 6010 ICAP and 7471A. 

• Two-hundred-twelve samples for total lead using EPA Method 6010 ICAP. 

• Per Caltrans request, 124 samples were further analyzed for WET lead using EPA Method 
7420 and 45 samples were analyzed for TCLP lead using EPA Method 1445. 

• Nine samples, which were collected from the 10 to 10.5-foot depth interval, for TPH as 
gasoline (TPHg), TPH as diesel (TPHd), and TPH as motor oil (TPHmo) using EPA Test 
Method 8015M. 

• Nine samples for VOCs, including benzene, toluene, ethylbenzene, and xylenes (BTEX) using 
EPA Test Method 8260B. 

• Seventy-six soil samples for pH using EPA Method 9045. 

The four grab-groundwater samples were analyzed for the following: 

• TPHg, TPHd, and TPHmo using EPA Test Method 8015M. 

• VOCs, including BTEX, using EPA Test Method 8260B. 

4.3 Laboratory QA/QC 

QA/QC procedures were performed for each method of analysis with specificity for each analyte listed 

in the test method's QA/QC. The laboratory QA/QC procedures included the following: 

• One method blank for every ten samples, batch of samples or type of matrix, whichever was 
more frequent. 

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix, 
whichever was more frequent. 

• One spiked sample for every ten samples, batch of samples or type of matrix; whichever was 
more frequent, with spike made at ten times the detection limit or at the analyte level. 

Prior to submitting the samples to the laboratories, the COC documentation was reviewed for accuracy 

and completeness (Appendix B). 
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5.0 INVESTIGATIVE RESULTS 

5.1 Subsurface Conditions 

Near surface soils (0 to 2 feet) encountered along the US 101 corridor between Embarcadero Road in 

Palo Alto and Marsh Road in Menlo Park consisted primarily of dry to slightly moist intermixed sand, 

silt, and gravel with some clay being observed throughout the area. Soils deeper than two feet typically 

consisted of dark brown silty and sandy clay. 

Groundwater was measured in borings B-1 7, B-19, and B-84 drilled near the Ringwood POC at depths 

ranging from 12.5 to 13.5 feet. 

5.2 Laboratory Analytical Results 

A summary of the analytical results for soil and grab-groundwater samples collected at the Site are 

presented in Tables 2 through 5. A CD containing the laboratory reports and chain-of-custody 

documentation are presented as Appendix B. 

5.2.1 Soil 

• The following CAM 17 metals were not detected above their respective laboratory reporting 
limits: beryllium, silver, and thallium. 

• Remaining CAM 17 metals, with the exception of lead, were reported in the samples at 
concentrations less than ten times their respective STLCs. 

• Total lead was reported at concentrations ranging from of 1.5 mg/kg to 5,300 mg/kg, with 30 
samples equal to or exceeding the TTLC of 1,000 mg/kg. 

• WET lead was reported as <0.25 mg/l in 2 of the 124 sampled analyzed. It was reported at 
concentrations ranging from 0.39 mg/l to 71 mg/l in the other 122 samples. 

• TCLP lead was reported as <0.25 mg/l in 7 of the 45 samples analyzed. It was reported at 
concentrations ranging from 0.30 mg/l to 71 mg/l in the other 38 samples. 

• TPHg was not detected above the laboratory reporting limit of 1.0 mg/kg in the samples. 

• TPHd was reported at concentrations ranging from <1.0 to 5.8 mg/kg. 

• TPHmo was reported in the samples at concentrations ranging from <1.0 to 13 mg/kg. 

• VOCs, including BTEX, were not detected above their respective laboratory reporting limits. 

• Soil pH values ranged from 7.0 to 8.7. 
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5.2.2 Grab-Groundwater 

• TPHg, TPHd and TPHmo were not detected above their respective laboratory reporting limits. 

• VOCs were not detected in the samples, with the exception of 4-isopropyltoluene at a 
concentration of0.82 micrograms per liter (µg/l) in sample B-75. 

5.3 Laboratory QA/QC 

We reviewed the QA/QC results provided with the laboratory analytical reports. The data indicate 

non-detect results for the method blanks. 

Matrix spike and/or matrix spike duplicates (MS/MSDs) were outside recovery criteria for several 

samples. The relative percent differences (RPDs) of the duplicate samples for several of the analyses 

were outside criteria. The RPDs for several of the MSDs for the analyses were outside criteria. 

Additionally, the surrogate recoveries were diluted out of two samples. However, the Case Narratives 

in the laboratory reports state that each analytical batch was validated by the laboratory control sample 

(LCS). The data showed acceptable recoveries and RPDs for the remainder of the duplicates and 

matrix spikes. Dilution was necessary for several analyses due to sample matrix. 

Based on this limited data review, no additional qualifications of the soil data are necessary, and the 

data are of sufficient quality for the purposes of this report. 

5.4 Statistical Evaluation for Lead Detected in Soil Samples 

The lead data for the Site were treated as 16 separate sample populations for statistical evaluation, 

which consisted of the following: 

a) US 101 Northbound (NB) - Borings B-1 to B-67 

b) US 101 NB excluding Willow Road Overcrossing (OC) and University Avenue OC - Borings 
B-1 to B-25, B-32 to B-42, and B-53 to B-67 

c) US 101 NB excluding Willow Road OC - Borings B-1 to B-25 and B-32 to B-67 

d) US 101 NB at Willow Road OC - Borings B-26 to B-31 

e) US 101 NB excluding University Avenue OC - Borings B-1 to B-42 and B-53 to B-67 

f) US 101 NB at University Avenue OC - Borings B-43 to B-52 

g) US 101 Southbound (SB) - Borings B-68 to B-137 

h) US 101 SB excluding Willow Road OC and University Avenue OC - Borings B-68 to B-97, 
B-102 to B-111, and B-122 to B-137 

i) US 101 SB excluding Willow Road OC - Borings B-68 to B-97 and B-102-B-137 
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j) US 101 SB at Willow Road OC - Borings B-98- to B-101 

k) US 101 SB excluding University Avenue OC - Borings B-68 to B-111 and B-122 to B-137 

1) US 101 SB at University Avenue OC - Borings B-113 to B-121 

m) US 101 NB from Marsh Road to University Avenue-Borings B-1 to B-48 

n) US 101 NB from University Avenue to Embarcadero Road- Borings B-49 to B-67 

o) US 101 SB from Marsh Road to University A venue - Borings B-68 to B-116 

p) US 101 SB from University Avenue to Embarcadero Road- Borings B-117 to B-137 

Statistical methods were applied to the total lead data to evaluate: 1) the upper confidence limits 

(UCLs) of the arithmetic means of the total lead concentrations for each sampling depth; and 2) if an 

acceptable correlation between total and WET lead concentrations exists that would allow the 

prediction of WET lead concentrations based on calculated UCLs. The statistical methods used are 

discussed in a book entitled Statistical Methods for Environmental Pollution Monitoring, by Richard 

Gilbert; in an EPA Technology Support Center Issue document entitled, The Lognormal Distribution 

in Environmental Applications, by Ashok Singh et. al., dated December 1997; and in a book entitled 

An Introduction to the Bootstrap, by Bradley Efron and Robert J. Tibshirani. 

5.4.1 Calculating the UCLs for the Arithmetic Mean 

The upper one-sided 90% and 95% UCLs of the arithmetic mean are defined as the values that, when 

calculated repeatedly for randomly drawn subsets of site data, equal or exceed the true mean 90% and 

95% of the time, respectively. Statistical confidence limits are the classical tool for addressing 

uncertainties of a distribution mean. The UCLs of the arithmetic mean concentration are used as the 

mean concentrations because it is not possible to know the true mean due to the essentially infinite 

number of soil samples that could be collected from a site. The UCLs therefore account for 

uncertainties due to limited sampling data. As data become less limited at a site, uncertainties 

decrease, and the UCLs move closer to the true mean. 

Non-parametric bootstrap techniques used to calculate the UCLs are discussed in the previously 

referenced EPA document and in An Introduction to the Bootstrap. For those samples in which total 

lead was not detected at concentrations exceeding the laboratory reporting limit, a value equal to 

one-half of the detection limit was used in the UCL calculation. The bootstrap test results are included 

in Appendix C. 

US IOI Auxiliary Lanes Addition Project 

Project No. E8435-06-36 - 8 -
Contract No. 04A2912, EA 04-235611 

December 3 I, 2009 



The following tables present the calculated UCLs and statistics for each data set. 

SAMPLE 90%TOTAL 

INTERVAL LEAD UCL 

(feet) (mg/kg) 

0.0 to 0.5 551.7 

1.0 to 1.5 372.3 

2.0 to 2.5 62.9 

US 101 NB 
Borings B-1 to B-67 

95%TOTAL TOTAL 

LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) 

588.5 411.5 

398.2 275.5 

69.7 43.8 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

2.5 5,300 

2.5 4,100 

1.0 830 

US 101 NB excluding Willow Road OC and University Avenue OC 
Borings B-1 to B-25, B-32 to B-42, and B-53 to B-67 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

329.3 349.9 257.3 

431.3 468.1 312.7 

79.2 85.8 53.5 

US 101 NB excluding Willow Road OC 
Borings B-1 to B-25 and B-32 to B-67 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

431.8 463.9 322.3 

394.5 423.6 294.6 

68.3 72.9 46.5 

US 101 NB at Willow Road OC 
Borings B-26 to B-31 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

2,274 2,547 1,318 

108.8 116.3 81.8 

23.0 24.6 16.6 
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VALUE VALUE 

(mg/kg) (mg/kg) 

2.5 2,000 

2.5 4,100 

2.5 830 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

2.5 4,600 

2.5 4,100 

1.0 830 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

100 5,300 

15 150 

2.5 35 
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US 101 NB excluding University Avenue OC 
Borings B-1 to B-42 and B-53 to B-67 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

502 536.6 369 

392.3 426.8 288.4 

72.2 78.8 49.6 

US 101 NB at University Avenue OC 
Borings B-43 to B-52 

90%TOTAL 

LEAD UCL 

(mg/kg) 

1,202 

346.1 

16.2 

90%TOTAL 

LEAD UCL 

(mg/kg) 

649.7 

227.1 

70.8 

95%TOTAL TOTAL 

LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) 

1,374 653.7 

382.4 201.9 

18.0 10.9 

US 101 SB 
Borings B-68 to B-137 

95%TOTAL TOTAL 

LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) 

683.5 525.7 

240.9 182.7 

78.2 41.5 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

2.5 5,300 

2.5 4,100 

2.5 830 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

17 4,600 

8.0 1,200 

1.0 49 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

2.5 5,300 

1.5 1,300 

2.4 1,900 

US 101 SB excluding Willow Road OC and University Avenue OC 
Borings B-68 to B-97, B-102 to B-111, and B-122 to B-137 

SAMPLE 90%TOTAL 

INTERVAL LEAD UCL 

(feet) (mg/kg) 

0.0 to 0.5 585.4 

1.0 to 1.5 242.1 

2.0 to 2.5 87.3 

US I 0 I Auxiliary Lanes Addition Project 

Project No. E8435-06-36 

95%TOTAL 

LEAD UCL 

(mg/kg) 

615.2 

258.8 

IOI.I 

- 10 -

TOTAL 

LEAD MEAN 

(mg/kg) 

485.6 

192.1 

44.4 

MINIMUM MAXIMUM 

VALUE VALUE 

(mg/kg) (mg/kg) 

2.5 2,700 

1.5 1,300 

2.4 1,900 
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SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

US 101 SB excluding Willow Road 
Borings B-68 to B-97 and B-102 to B-137 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

549.9 577 460 

219.5 231.8 171.9 

76.3 86.6 39.3 

US 101 SB at Willow Road OC 
Borings B-98 to B-101 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

Not Calculated Not Calculated 1,594 

Not Calculated Not Calculated 357 

Not Calculated Not Calculated 260.8 

MINIMUM 

VALUE 

(mg/kg) 

2.5 

1.5 

2.4 

MINIMUM 

VALUE 

(mg/kg) 

27 

65 

15 

US 101 SB excluding University Avenue OC 
Borings B-68 to B-111 and B-122 to B-137 

90%TOTAL 95%TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

699.6 742.7 559.5 

256.3 267 203.1 

101 114.5 58.8 

US 101 SB at University Avenue OC 
Borings B-113 to B-121 

90%TOTAL 95% TOTAL TOTAL 

LEAD UCL LEAD UCL LEAD MEAN 

(mg/kg) (mg/kg) (mg/kg) 

496.l 547.6 300.3 

62.3 66.7 46.6 

9.0 9.3 7.6 

MINIMUM 

VALUE 

(mg/kg) 

2.5 

1.5 

2.4 

MINIMUM 

VALUE 

(mg/kg) 

21 

8.5 

2.5 

MAXIMUM 

VALUE 

(mg/kg) 

2,700 

1,300 

1,900 

MAXIMUM 

VALUE 

(mg/kg) 

5,300 

790 

820 

MAXIMUM 

VALUE 

(mg/kg) 

5,300 

1,300 

1,900 

MAXIMUM 

VALUE 

(mg/kg) 

1,500 

100 

14 

US 10 I Auxiliary Lanes Addition Project 

Project No. E8435-06-36 - 11 -
Contract No. 04A2912, EA 04-235611 

December 31, 2009 



SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

SAMPLE 

INTERVAL 

(feet) 

0.0 to 0.5 

1.0 to 1.5 

2.0 to 2.5 

US 101 NB from Marsh Road to University Avenue 
Borings B-1 to B-48 

90%TOTAL 95%TOTAL TOTAL MINIMUM 

LEAD UCL LEAD UCL LEAD MEAN VALUE 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

626.8 667.1 441.9 2.5 

257.1 275.3 197 2.5 

57.5 62.0 39.9 2.5 

US 101 NB from University Avenue to Embarcadero Road 
Borings B-49 to B-67 

90%TOTAL 95%TOTAL TOTAL MINIMUM 

LEAD UCL LEAD UCL LEADMEAN VALUE 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

492.6 538 334.6 19 

760.3 839.5 473.8 5.3 

106 122.7 53.8 1.0 

US 101 SB from Marsh Road to University Avenue 
Borings B-68 to B-116 

90%TOTAL 95%TOTAL TOTAL MINIMUM 

LEAD UCL LEAD UCL LEADMEAN VALUE 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

705.3 753 547.2 2.5 

236.3 252 182 1.5 

123.8 139.1 70.4 2.4 

US 101 SB from University Avenue to Embarcadero Road 
Borings B-117 to B-137 

90%TOTAL 95%TOTAL TOTAL MINIMUM 

LEAD UCL LEAD UCL LEADMEAN VALUE 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

648.1 690.9 476.6 12 

264.8 287.7 184.1 2.5 

11.8 12.3 10.3 2.5 

MAXIMUM 

VALUE 

(mg/kg) 

5,300 

1,400 

560 

MAXIMUM 

VALUE 

(mg/kg) 

2,000 

4,100 

830 

MAXIMUM 

VALUE 

(mg/kg) 

5,300 

1,300 

1,900 

MAXIMUM 

VALUE 

(mg/kg) 

1,900 

1,200 

20 
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5.4.2 Correlation of Total and WET Lead 

Total and corresponding WET lead concentrations are bivariate data with a linear structure. This linear 

structure should allow for the prediction of WET lead concentrations based on the UCLs calculated 

above in Section 5.4.1. 

To estimate the degree of interrelation between total and corresponding WET lead values (x and y, 

respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio that ranges 

from + 1 to -1. A correlation coefficient of + 1 indicates a perfect direct relationship between two 

variables; a correlation coefficient of -1 indicates that one variable changes inversely with relation to 

the other. Between the two extremes is a spectrum of less-than-perfect relationships, including zero, 

which indicates the lack of any sort of linear relationship at all. The correlation coefficient was 

calculated for the 124 (x, y) data points (i.e., soil samples analyzed for both total lead [x] and WET 

lead [y]). To achieve an acceptable correlation, the 15 data points with the highest squared residual 

WET lead concentrations were eliminated from the regression analysis. The resulting coefficient of 

determination (r2) equaled 0.6573, which yields a corresponding correlation coefficient (r) of0.81. 

For the correlation coefficient that indicates a linear relationship between total and WET lead 

concentrations, it is possible to compute the line of dependence or a best-fit line between the two 

variables. A least squares method was used to find the equation of a best-fit line (regression line) by 

forcing the y-intercept equal to zero since that is a known point. The equation of the regression line 

was determined to be y = 0. 046(x), where x represents total lead concentrations and y represents 

predicted WET lead concentrations. 

This equation was used to estimate the expected WET lead concentrations for the UCLs calculated in 

for samples collected from the Site (see Section 5.4.1). Regression analysis results and a scatter plot 

depicting the (x, y) data points along with the regression line are included in Appendix C. The 

predicted WET lead concentrations are summarized in Tables 6a to 6p. 
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6.0 CONCLUSIONS 

Waste classifications are evaluated based on the 90% UCL of the lead content for the relevant 

excavation depths; this has historically been considered sufficient to satisfy a good faith effort by the 

EPA as discussed in SW-846. Risk assessment characterization is based on the 95% UCL of the lead 

content in the waste for the relevant depths; this is in accordance with the Risk Assessment Guidance 

for Superfund (RAGS) Volume 1 Documentation for Exposure Assessment. Per Caltrans, the 90% 

UCLs are to be used to evaluate onsite reuse and the 95% UCLs are to be used to evaluate offsite 

disposal. 

6.1 Predicted WET Lead Results 

6.1.1 US 101 NB 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. Weighted averages are 

calculated by using the total lead concentration for each 0.5-foot depth interval as the value for the 

underlying 0.5-foot depth interval (unless a sample was collected from the underlying depth interval). 

The total and WET lead calculations are summarized in Table 6a. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WET Lead Total Lead Waste 

Excavation Depth (mg/kg) (mg/l) (mg/kg) Classification 

0 to 1.0 foot 552 25 589 Hazardous 

Underlying soil (1.0 to 2.5 ft) 269 12 289 Hazardous 

0 to 2.0 feet 462 21 493 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 63 2.9 70 Non-Hazardous 

0 to 2.5 feet 382 18 409 Hazardous 
90% UCL applicable for waste class1ficat1on and ons1te reuse; 95% UCL applicable for nsk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/1. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 
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6.1.2 US 101 NB excluding Willow Road OC and University Avenue OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6b. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 329 15 350 Hazardous 

Underlying soil (1.0 to 2.5 ft) 314 14 341 Hazardous 

0 to 2.0 feet 380 17 409 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 79 3.6 86 Non-Hazardous 

0 to 2.5 feet 320 15 344 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/I. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.3 US 101 NB excluding Willow Road OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6c. 
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90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/l) (mg/kg) Classification 

0 to l.O foot 432 20 464 Hazardous 

Underlying soil (1.0 to 2.5 ft) 286 13 307 Hazardous 

0 to 2.0 feet 413 19 444 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 68 3.1 73 Non-Hazardous 

0 to 2.5 feet 344 16 370 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.4 US 101 NB at Willow Road OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6d. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/l) (mg/kg) Classification 

0 to l.O foot 2,274 105 2,547 Hazardous 

Underlying soil (1.0 to 2.5 ft) 80 3.7 86 Non-Hazardous 

0 to 2.0 feet 1,191 55 1,332 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 23 1.1 25 Non-Hazardous 

0 to 2.5 feet 958 44 1,070 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for nsk assessment and offs1te disposal 

US IOI Auxiliary Lanes Addition Project 

Project No. E8435-06-36 - 16 -
Contract No. 04A2912, EA 04-235611 

December 3 I, 2009 



Based on the data in the above table, soil excavated from the surface to a depth of 1.0 foot would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 1.0 foot will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 1.0 foot) would be classified as non­

hazardous. 

6.1.5 US 101 NB excluding University Avenue OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6e. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 502 23 537 Hazardous 

Underlying soil (1.0 to 2.5 ft) 286 13 311 Hazardous 

0 to 2.0 feet 447 21 482 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 72 3.3 79 Non-Hazardous 

0 to 2.5 feet 372 17 401 Hazardous 
90% UCL applicable for waste classification and ons1te reuse; 95% UCL applicable for nsk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.6 US 101 NB at University Avenue OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6f. 

US I 0 I Auxiliary Lanes Addition Project 

Project No. E8435-06-36 - 17 -
Contract No. 04A2912, EA 04-235611 

December 31, 2009 



90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WET Lead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 1,202 55 1,374 Hazardous 

Underlying soil (1.0 to 2.5 ft) 236 11 261 Hazardous 

0 to 2.0 feet 774 36 878 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 16 0.74 18 Non-Hazardous 

0 to 2.5 feet 622 29 706 Hazardous 
90% UCL applicable for waste class1ficatlon and ons1te reuse; 95% UCL applicable for nsk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.7 US 101 SB 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6g. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 650 30 684 Hazardous 

Underlying soil (1.0 to 2.5 ft) 175 8.0 187 Hazardous 

0 to 2.0 feet 438 20 462 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 71 3.3 78 Non-Hazardous 

0 to 2.5 feet 365 17 385 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 
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Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.8 US 101 SB excluding Willow Road QC and University Avenue OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6h. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 585 27 615 Hazardous 

Underlying soil (1.0 to 2.5 ft) 191 8.8 206 Hazardous 

0 to 2.0 feet 414 19 437 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 87 4.0 IOI Non-Hazardous 

0 to 2.5 feet 348 16 370 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.9 US 101 SB excluding Willow Road QC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6i. 
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90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WET Lead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 550 25 577 Hazardous 

Underlying soil (1.0 to 2.5 ft) 172 7.9 183 Hazardous 

0 to 2.0 feet 385 18 404 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 76 3.5 87 Non-Hazardous 

0 to 2.5 feet 323 15 341 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.10 US 101 SB at Willow Road OC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the maximum total lead concentrations 

and the relationship between total and WET lead for data collected at the Site. Maximum 

concentrations were conservatively used because UCLs cannot be calculated for a data set that consists 

of less than four unique values. The total and WET lead calculations are summarized in Table 6j. 

Maximum Predicted 

Total Lead WETLead Waste 

Excavation Depth (mg/kg) (mg/I) Classification 

0 to 1.0 foot 5,300 244 Hazardous 

Underlying soil (1.0 to 2.5 ft) 800 37 Hazardous 

0 to 2.0 feet 3,045 140 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 820 38 Hazardous 

0 to 2.5 feet 2,600 120 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for nsk assessment and offstte disposal 
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Based on the data in the above table, soil excavated from the surface to a depth of 2.5 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/I. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.5 feet will require disposal at a 

Class I landfill facility. 

6.1.11 US 101 SB excluding University Avenue QC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6k. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 700 32 743 Hazardous 

Underlying soil (1.0 to 2.5 ft) 205 9.4 216 Hazardous 

0 to 2.0 feet 478 22 505 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 101 4.6 115 Non-Hazardous 

0 to 2.5 feet 403 19 427 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/I. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.12 US 101 SB at University Avenue QC 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 61. 
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90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 496 23 548 Hazardous 

Underlying soil (1.0 to 2.5 ft) 45 2.0 48 Non-Hazardous 

0 to 2.0 feet 279 13 307 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 9.0 0.41 9.3 Non-Hazardous 

0 to 2.5 feet 225 JO 248 Hazardous 
90% UCL applicable tor waste class1ficatton and ons1te reuse; 95% UCL applicable for nsk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 1.0 foot would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/1. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 1.0 foot will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 1.0 foot) would be classified as non­

hazardous. 

6.1.13 US 101 NB from Marsh Road to University Avenue 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6m. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 627 29 667 Hazardous 

Underlying soil (1.0 to 2.5 ft) 191 8.8 204 Hazardous 

0 to 2.0 feet 442 20 471 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 57 2.6 62 Non-Hazardous 

0 to 2.5 feet 365 17 389 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 
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Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/I. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.14 US 101 NB from University Avenue to Embarcadero Road 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6n. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/l) (mg/kg) Classification 

0 to 1.0 foot 493 23 538 Hazardous 

Underlying soil (1.0 to 2.5 ft) 542 25 601 Hazardous 

0 to 2.0 feet 626 29 689 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 106 4.9 123 Non-Hazardous 

0 to 2.5 feet 522 24 576 Hazardous 
90% UCL applicable for waste class1ficat10n and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/I. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.1.15 US 101 SB from Marsh Road to University Avenue 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 60. 
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90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 705 32 753 Hazardous 

Underlying soil (1.0 to 2.5 ft) 199 9.1 214 Hazardous 

0 to 2.0 feet 471 22 503 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 124 5.7 139 Hazardous 

0 to 2.5 feet 401 18 430 Hazardous 
90% UCL applicable for waste classificat10n and ons1te reuse; 95% UCL applicable for nsk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.5 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/1. Based on the TCLP lead results excavated soil would not be 

considered a RCRA hazardous waste. Soil excavated to a depth of 2.5 feet will require disposal at a 

Class I landfill facility. 

6.1.16 US 101 SB from University Avenue to Embarcadero Road 

The following table summarizes the predicted WET lead concentrations and the waste classification 

for excavated soil based on the calculated weighted averages of the total lead UCLs and the 

relationship between total and WET lead for data collected at the Site. The total and WET lead 

calculations are summarized in Table 6p. 

90% UCL 

90% UCL Predicted 95% UCL 

Total Lead WETLead Total Lead Waste 

Excavation Depth (mg/kg) (mg/I) (mg/kg) Classification 

0 to 1.0 foot 648 30 691 Hazardous 

Underlying soil (1.0 to 2.5 ft) 180 8.3 196 Hazardous 

0 to 2.0 feet 456 21 489 Hazardous 

Underlying Soil (2.0 to 2.5 ft) 12 0.54 12 Non-Hazardous 

0 to 2.5 feet 368 17 394 Hazardous 
90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offs1te disposal 

Based on the data in the above table, soil excavated from the surface to a depth of 2.0 feet would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead concentrations are 

greater than the lead STLC of 5.0 mg/1. Based on the TCLP lead results excavated soil would not be 
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considered a RCRA hazardous waste. Soil excavated to a depth of 2.0 feet will require disposal at a 

Class I landfill facility. Underlying soil (i.e., deeper than 2.0 feet) would be classified as non­

hazardous. 

6.2 CAM 17 Metals 

The CAM 17 metals concentrations in site soil were compared to ESLs (Table A, SFRWQCB, May 

2008). The following metals were reported at concentrations greater than their respective ESL values 

in the soil samples collected at the Site: antimony, arsenic, cadmium, chromium, mercury, vanadium, 

and zinc. Arsenic and zinc were reported at concentrations exceeding their respective residential and 

commercial/industrial land use ESLs for shallow soil (~3 meters; SFRWQCB, Table A). Antimony, 

cadmium, mercury, and vanadium were reported at concentrations exceeding their respective 

residential land use ESLs for shallow soil. 

Upper one-sided 95% UCLs were calculated for the full set of metals concentrations with reported 

exceedances of ESLs. The 95% UCLs were compared with ESLs and with published background 

levels typically present in California soils as presented in Background Concentrations of Trace and 

Major Elements in California Soils (Kearney Foundation of Soil Science, Division of Agriculture and 

Natural Resources, University of California, March 1996). The bootstrap results are included in 

Appendix C. The calculated standard bootstrap UCLs, ESLs and published background concentrations 

are summarized in the table below: 

95% UCLs, ESLs and Published Background Concentrations for Selected Metals 

Shallow Soil Direct 

95% Shallow Soil Commercial/ Exposure 
Metal 

UCL Residential Industrial Construction 

ESL ESL Worker ESL 

Antimony 1.9 6.3 40 310 

Arsenic 1.4 0.39 1.6 15 

Cadmium 1.2 1.7 7.4 39 

Chromium* 46.3 750 750 1,200,000 

Mercury 0.10 1.3 10 58 

Vanadium 53.8 16 200 770 

Zinc 151.8 600 600 230,000 

Concentrations reported in milligrams per kilogram (mg/kg) 
1 Kearney Foundation of Soil Science, March 1996 

*=Value is for Chromium III, no standard for total chromium. 
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The 95% UCL values for arsenic and vanadium in the soil samples collected at the Site are greater 

than their respective residential land use ESLs and are less than the commercial/industrial land use 

ESLs. The SFRWQCB November 2007 Update to Environmental Screening Levels (ESLs) Technical 

Document states that ambient background concentrations of arsenic typically exceed risk-based 

screening levels. In such instances, it may be more appropriate to compare site data to regionally 

specific established background levels. 

The calculated 95% UCLs for antimony, cadmium, chromium, mercury and zinc are less than their 

respective ESLs. The 95% UCLs for these metals are all less than their respective published 

background mean concentrations, with the exception of antimony, which is within the published 

background range. 

Offsite reuse or disposal of excavated soil may be restricted based on metals content. 

6.3 Organics 

TPHg and VOCs were not detected above the laboratory reporting limits. The reported TPHd and 

TPHmo concentrations were below their respective ESLs. 

6.3.2 Grab-Groundwater 

Organic compounds were not detected above their respective laboratory reporting limits in the 

grab-groundwater samples, with the exception of 4-isopropyltoluene, which does not have a published 

ESL value. 

6.4 Worker Protection 

Per Caltrans' requirements, the contractor(s) should prepare a project-specific health and safety plan to 

prevent or minimize worker exposure to impacted soil and groundwater. The plan should include 

protocols for environmental and personnel monitoring, requirements for personal protective equipment, 

and other health and safety protocols and procedures for the handling of soil and groundwater. 
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TABLE 1 
Boring Coordinates 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Boring Northing Easting 

B-1 2,002,446.309 6,074,910.656 
B-2 2,002,260.699 6,075,141.045 
B-3 2,002,081.012 6,075,384.226 
B-4 2,001,896.906 6,075,622.235 
B-5 2,001,721.634 6,075,865.281 
B-6 2,001,599.343 6,076,024.775 
B-7 2,001,485.651 6,076,181.794 
B-8 2,001,348.256 6,076,353.959 
B-9 2,001,101.857 6,076,669.769 
B-10 2,000,920.889 6,076,909 .823 
B-11 2,000,795.027 6,077,073. l 07 
B-12 2,000,633.868 6,077 ,292.202 
B-13 2,000,476.731 6,077,491.387 
B-14 2,000,289.795 6,077,721.038 
B-15 2,000, l I 0 .089 6,077,963.512 
B-16 1,999,933.837 6,078, 198.398 
B-17 1,999, 784.338 6,078,401.617 
B-18 1,999,557.533 6,078,679 .334 
B-19 1,999,443.181 6,078,854.631 
B-20 1,999,188.014 6,079,156.451 
B-21 1,999,019.430 6,079,388.881 
B-22 1,998,843.345 6,079,627.035 
B-23 1,998,646.847 6,079,872.078 
B-24 1,998,479.016 6,080, 102.407 
B-25 1,998,295.232 6,080,353.437 
B-26 1,998,127.871 6,080,587.959 
B-27 1,997,826.559 6,080,943.772 
B-28 1,997,727.394 6,081,090.707 
B-29 1;997,574.285 6,081,283.255 
B-30 1,997 ,3 82.996 6,081,519.355 
B-31 1,997,262.815 6,081,699.530 
B-32 1,997,115.492 6,081,901.848 
B-33 1,996,878.079 6,082, 192.356 
B-34 1,996,693.327 6,082,435.960 
B-35 1,996,513.039 6,082,675.252 
B-36 1,996,245.67& 6,083,025.233 
B-37 1,996,062.921 6,083,259.489 
B-38 l,995,881.099 6,083,499.797 
B-39 1,995,699.235 6,083,736.981 
B-40 1,995,519.944 6,083,973.414 
B-41 1,995,198.136 6,084,417.155 
B-42 1,995,065.897 6,084,628.631 
B-43 1,994,941.l 0 l 6,084,723.766 
B-44 1,994,857.484 6,084,873.638 
B-45 1,994, 775.042 6,084,943.491 
B-46 1,994, 715 .919 6,085,087.448 
B-47 1,994,595.605 6,085,184.900 
B-48 1,994,542.400 6,085,303. 800 
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TABLE 1 
Boring Coordinates 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Boring Northing Easting 

B-49 1,994,464.136 6,085,496.276 
B-50 1,994,322. 707 6,085,634.374 
B-51 l,994, 152.199 6,085, 762.596 
8-52 1,993,985.513 6,085,981.139 
B-53 1,992,883.124 6,087,422.287 
B-54 1,992,747.120 6,087,599.693 
B-55 1,992,564.565 6,087,836.138 
B-56 1,992,386.674 6,088,076.288 
B-57 1,992,214.222 6,088,302. 727 
B-58 1,991,995.120 6,088,584.610 
B-59 1,991,835.945 6,088,789.316 
B-60 1,991,662.919 6,089,018.964 
B-61 1,991,486.187 6,089,251.610 
B-62 1,991,357.127 6,089,418.304 
B-63 1,991,231.759 6,089,565.182 
B-64 1,991,080.731 6,089,727.702 
B-65 1,990,879 .289 6,089,935.383 
B-66 1,990,663.933 6,090,113.300 
B-67 1,990,466.578 6,090,317.079 
B-68 2,002,293.865 6,074,783.337 
B-69 2,002,112.092 6,075,051.309 
B-70 2,001,953.288 6,075,272. 788 
B-71 2,001, 777. 023 6,075,517.779 
B-72 2,001,590.504 6,075,754.905 
B-73 2,001,468.909 6,075,938.681 
8-74 2,001,364.641 6,076,075.200 
B-75 2,001,161.954 6,076,344.889 
B-76 2,000,968.586 6,076,596.277 
B-77 2,000, 790. 197 6,076,838.131 
B-78 2,000,591.500 6,077,093.000 
B-79 2,000,448.399 6,077,296.335 
B-80 2,000,242.451 6,077,540.327 
B-81 2,000,054.115 6,077,792.164 
B-82 1,999,929.309 6,077,958.636 
B-83 1,999, 743. 709 6,078, 195.633 
B-84 1,999,613.413 6,078,369.473 
B-85 l,999,539.025 6,078,464.483 
B-86 1,999,413.304 6,078,650.851 
B-87 1,999,307 .551 6,078,759.000 
B-88 1,999,210.562 6,078,926.080 
B-89 1,999,026.268 6,079, 162.459 
B-90 1,998,823 .041 6,079,388.241 
B-91 1,998,673.656 6,079,637.928 
B-92 1,998,446.341 6,079,880.071 
B-93 1,998,295.400 6,080,093.500 
B-94 1,998,109.600 6,080,335.300 
B-95 l,998,002.460 6,080,497 .200 
B-96 1,997,867.715 6, 080,654. 718 
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TABLE 1 
Boring Coordinates 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Boring Northing Easting 

B-97 1,997,693.249 6,080,895.934 
B-98 1,997 ,492.071 6,081,155.618 
B-99 1,997,305.630 6,081,388.927 

B-100 1,997,148.695 6,081,598.021 
B-101 1,997,065.091 6,081,723.148 
B-102 1,996,909.019 6,081,897.283 
B-103 1,996, 702.240 6,082,\60.371 
B-104 1,996,527.514 6,082,402.142 
B-105 1,996,347.624 6,082,644.878 
B-106 1,996,166.356 6,082,883 .210 
B-107 1,995,984.822 6,083, 120 .212 
B-108 1,995,802.596 6,083,360.245 
B-109 1,995,621.262 6,083,597.176 
B-110 1,995,439.129 6,083,832.155 
B-ll l 1,995,304.594 6,084,004.851 
B-113 1,994,638.534 6,084,889.559 
B-114 l,994,418.667 6,085, 103 .087 
B-115 1,994,343.108 6,085,288.846 
B-116 l,994,214.590 6,085,371.682 
B-117 1,994,147.996 6,085,534.702 
B-118 1,994,034.961 6,085,609.209 
B-119 1,993,868.179 6,085,654.594 
B-120 1,993,980.797 6,085,760.024 
B-121 1,993,858.388 6,085,916.835 
B-122 1,993,300.933 6,086,628.733 
B-123 1,993, 108, 195 6,086,885.007 
B-124 1,992,899.838 6,087,158.911 
B-125 1,992,726.744 6,087,415.110 
B-126 1,992,537.556 6,087,645 .595 
B-127 1,992,353.060 6,087,888.189 
B-128 1,992, 122.3 00 6,088, 173 .500 
B-129 l,991,962.200 6,088,378.400 
B-130 l,991,809, 183 6,088,598.5 83 
B-131 1,991,630.026 6,088,836.873 
B-132 l,991,490. 706 6,089,016.371 
8-133 1,991,313.858 6,089,253.131 
B-134 1,991,120.836 6,089,479.066 
B-135 1,990,891.680 6,089,685.518 
B-136 1,990,667 .528 6,089,884.164 
B-137 1,990,484.322 6,090,022.272 

Coordinates are shown in feet, NAO 83 (Zone 3) 
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TABLE2 
Summary of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Sant11 Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLPLead 

Sample ID (feet) (m&fkg) (mg/I) (mg/I) pH 

B-1 O' 0 34 
B-1 I' <5.0 8.7 
B-1 2' 2 <5.0 

B-2 O' 0 40 
B-2 I' 4.0 
B-2 2' 2 2.8 

B-3 0' 0 360 40 
B-3 I' 25 
B-3 2' 2 110 15 

B-4 0' 0 130 8.0 
B-4 I' 1 19 
B-4 2' 2 92 1.8 

B-5 0' 0 540 22 
B-5 l' 390 18 
B-5 2' 2 5.4 

B-6 0' 0 290 11 
B-6 l' I 1,100 0.47 7.6 
B-6 2' 2 220 2.3 

B-7 O' 0 730 <0.25 
B-7 l' 100 0.39 7.3 
B-7 2' 2 280 14 
B-7 4' 4 12 
B-7 6' 6 3.7 

B-8 O' 0 840 <0.25 
B-8 I' I 450 24 
B-8 2' 2 560 6.1 

B-9 o· 0 610 
B-9 I' 470 19 7.7 
B-9 2' 2 15 

B-10 O' 0 680 <0.25 
B-10 l' I 56 1.2 
B-10 2' 2 7.7 

B-11 o· 0 1,100 0.51 
B-11 I' I 120 7.6 
B-11 2' 2 21 

B-12 0' 0 500 28 
B-12 1' 320 12 7.8 
B-12 2' 2 100 1.8 

B-13 0' 0 15 
B-13 I' I 7.0 
B-13 2' 2 50 
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TABLE2 
Summary of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San M.ateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLPLead 

Sample ID (feet) (mg/kg) (mg/I) (mg/I) pH 

B-14 0' 0 33 
B-14 1' I 12 7.8 
B-14 2' 2 8.1 

B-15 O' 0 170 5.6 
B-15 l' I 11 8.1 
B-15 2' 2 4.1 

B-16 O' 0 28 
B-16 I' 11 
B-16 2' 2 <5.0 

B-17 0' 0 110 3.7 
B-17 I' 120 8.7 
B-17 2' 2 7.4 
B-17 6' 6 5.5 
B-17 12' 12 8.3 
B-17 18' 18 6.8 

B-18 O' 0 23 
B-18 I' I 6.6 
B-18 2' 2 4.4 

B-19 0' 0 190 10 
B-19 I' 57 <0.25 
B-19 2' 2 26 
B-19 6' 6 7.4 
B-19 12' 12 4.9 
B-19 18' 18 4.9 

B-20 0' 0 16 
B-20 1' 10 8.1 
B-20 2' 2 <5.0 

B-21 0' 0 4.2 
B-21 1' 18 
B-21 2' 2 4.2 

B-22 0' 0 55 4.5 
B-22 1' 17 
B-22 2' 2 6.4 

B-23 O' 0 32 
B-23 I' 4.1 8.3 
B-23 2' 2 3.6 

B-24 O' 0 26 
B-24 I' 100 18 
B-24 2' 2 7.2 

B-25 0' 0 74 I.I 
B-25 I' 2.8 
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TABLE 2 
Summary of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLPLead 

Sample ID (feet) (mg/kg) (mg/1} (mg/I} pH 

B-25 2' 2 5.3 

B-26 0' 0 450 7.5 
B-26 I' 23 7.4 
B-26 2' 2 12 

B-27 O' 0 1,200 0.55 
B-27 I' 15 
B-27 2' 2 <5.0 

B-28 0' 0 5,300 4.6 
B-28 I' 150 6.3 
B-28 2' 2 9.3 

B-29 O' 0 270 4.7 
B-29 I' l 110 5.9 8.1 
B-29 2' 2 31 

B-30 O' 0 590 25 
B-30 I' l 63 1.9 
B-30 2' 2 35 

B-31 O' 0 100 71 
B-31 I' 130 13 
B-31 2' 2 9.6 

B-32 O' 0 35 
B-32 I' I 140 13 7.7 
B-32 2' 2 89 9.5 

8-33 O' 0 50 
B-33 I' 25 
B-33 2' 2 8.7 

B-34 O' 0 18 
B-34 I' l 110 <0.25 
B-34 2' 2 7.2 

B-35 O' 0 99 4.1 
B-35 l' I 560 29 7.3 
B-35 2' 2 8.7 

B-36 O' 0 23 
B-36 I' I 1,400 6.2 
B-36 2' 2 5.1 

B-37 0' 0 32 
B-37 I' 360 4.3 
B-37 2' 2 7.6 

B-38 0' 0 30 
B-38 I' 1 9.3 8.6 
B-38 2' 2 22 
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TABLEl 
Summary of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLP Lead 

Sample ID (feet} {mg/kg) (mg/I} (mg/I) pH 

B-39 O' 0 39 
B-39 I' 1 990 0.30 
B-39 2' 2 12 

B-40 0' 0 16 
B-40 I' 1 180 5.8 
B-40 2' 2 12 

B-41 0' 0 130 8.3 
B-41 I' I 290 0.70 8.3 
B-41 2' 2 <5.0 

B-42 O' 0 <5.0 
B-42 l' 6.7 
B-42 2' 2 6.4 

B-43 O' 0 4,600 3.9 
B-43 I' I 8.6 
B-43 2' 2 7.5 

B-44 0' 0 910 0.68 
B-44-1' 43 
B-44 2' 2 <5.0 

B-45 0' 0 17 
B-45 I' 36 
B-45 2' 2 12 

B-46 O' 0 79 5.9 
B-46 l' 34 
B-46 2' 2 12 

B-47 O' 0 390 16 
B-47 1' 140 5.9 
B-47 2' 2 <5.0 

B-48 0' 0 200 4.0 
B-48 I' 1 1,200 0.49 7.2 
B-48 2' 2 49 

B-49 O' 0 23 
B-49 I' 8.0 
B-49 2' 2 6.1 

B-50 O' 0 49 
B-50 I' 42 
B-50 2' 2 14 

B-51 0' 0 59 3.4 
B-51 I' 37 8.2 
B-51 2' 2 <5.0 
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TABLE2 
Summary of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Projed 
Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLPLead 

Sample ID (feet) (mg/kg) (mg/I) (mg/I) pH 
B-52 0' 0 210 17 
B-52 I' 470 0.51 
B-52 2' 2 1.0 

B-53 O' 0 27 
B-53 l' 53 1.2 
B-53 2' 2 51 0.93 

B-54 0' 0 37 
B-54 l' 16 8.1 
B-54 2' 2 12 

B-55 O' 0 19 
B-55 I' 57 JO 
B-55 2' 2 <5.0 

B-56 O' 0 21 
B-56 I' 1,100 0.77 
B-56 2' 2 9.7 

B-57 O' 0 310 II 
B-57 I' 11 
B-57 2' 2 <5.0 

B-58 0' 0 260 19 
B-58 I' 1 6.9 
B-58 2' 2 10 

B-59 O' 0 40 
B-59 l' 5.3 8.3 
B-59 2' 2 7.3 

B-60 O' 0 39 
B-60 I' I 46 7.9 
B-60 2' 2 6.5 
Il-60 4' 4 6.1 
B-60 6' 6 6.3 

B-61 0' 0 2,000 2.3 
B-61 l' 33 
B-61 2' 2 to 

B-62 O' 0 260 12 
B-62 I' I 1,600 5.6 
B-62 2' 2 23 

B-63 0' 0 85 3.0 8.0 
B-63 I' 4,100 5.6 8. l 
B-63 2' 2 II 7.9 

B-64 0' 0 78 6.l 
B-64 I' 6.8 
B-64 2' 2 7.9 
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TABLE2 
Summar·y of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLP Lead 

Sample ID (feet) (mg/kg) (mg/I) (mg/I) pH 

B-65 O' 0 1,000 0.38 
B-65 1' 1,200 0.71 
B-65 2' 2 830 0.87 

B-66 0' 0 1,400 I. 7 
B-66 I' I 180 9.5 8.0 
B-66 2' 2 II 

B-67 0' 0 440 25 
B-67 I' I 31 
B-67 2' 2 3.5 

B-68 O' 0 140 7.1 
B-68 I' 26 
B-68 2' 2 1,900 <0.25 

B-69 O' 0 7.8 8.1 
B-69 I' 1.5 8.5 
B-69 2' 2 55 2.0 8.3 

B-70 O' 0 130 II 
B-70 I' 29 
B-70 2' 2 8.3 

B-71 0' 0 1,000 0.75 
B-71 I' 470 20 
B-71 2' 2 7.2 

B-72 0' 0 1,400 0.33 7.2 
B-72 1' I 330 9.3 8.1 
B-72 2' 2 <5.0 8.7 

B-73 0' 0 160 19 
B-73 I' 10 7.9 
B-73 2' 2 <5.0 
B-73 4' 4 5.0 
B-73 6' 6 4.4 

B-74 O' 0 120 8.5 
B-74 I' I 160 5.9 7.9 
B-74 2' 2 5.3 
B-74 4' 4 3.5 
B-74 6' 6 4.4 

B-75 O' 0 370 24 
B-75 I' I 87 2.1 8.0 
B-75 2' 2 51 1.6 
B-75 4' 4 3.8 
B-75 6' 6 3.2 

B-76 0' 0 130 13 
B-76 I' 8.2 8.0 
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TABLE2 
Summary of Lead and pH Results • Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLP Lead 

Sample ID (feet) (mg/kg} (mgfl) (mg/I) pH 

B-76 2' 2 3.3 
B-76 4' 4 4.4 
B-76 6' 6 6.8 

B-77 O' 0 210 3.9 
B-77 I' I 210 3.4 8.1 
B-77 2' 2 5.6 
B-77 4' 4 3.4 
B-77 6' 6 2.8 

B-78 O' 0 17 
B-78 I' 1 27 7.8 
B-78 2' 2 4.1 
B-78 4' 4 6.0 
B-78 6' 6 7.5 

B-79 0' 0 2,700 0.86 
B-79 l' 25 
B-79 2' 2 2.4 

B-80 0' a 130 9.6 
B-80 I' 1 1,100 0.44 
B-80 2' 2 5.2 

B-81 O' 0 450 3.8 7.5 
B-81 I' I 14 7.9 
B-81 2' 2 16 8.4 

B-82 0' a 10 
B-82 I' 870 <0.25 
B-82 2' 2 8.9 

B-83 0' 0 72 3.8 
B-83 I' 1,300 2.9 
B-83 2 2 12 

B-84 0' 0 470 15 
B-84 l' 9.5 
B-84 2' 2 8.0 
B-84 6' 6 8.5 
B-84 12' 12 6.5 
B-84 18' 18 4.8 

B-85 0 0 II 8.4 
B-85 I' I 37 7.7 
B-85 2' 2 6.1 7.6 

B-86 0' 0 490 25 
B-86 1' 150 9.0 

B-86 2' 2 7.0 

B-87 O' 0 300 14 
B-87 I' 42 
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TABLE2 
Summary of Lead and pH Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLP Lead 

Sample ID (feet) (mg/kg) (mg/I) (mg/I) pH 

B-87 2' 2 8.0 
B-87 6' 6 S.8 
B-87 12' 12 4.5 
B-87 18' 18 4.0 

B-88 O' 0 1,100 2.2 
B-88 I' 140 8.9 
B-88 2' 2 8.0 

B-89 O' 0 JOO 6.6 
B-89 I' I 630 
8-89 2' 2 8.0 

8-90 O' 0 30 
8-90 I' 65 1.4 
B-90 2' 2 7.1 

B-91 O' 0 480 37 
B-91 I' 9.1 
B-91 2' 2 7.9 

B-92 O' 0 560 25 7.6 
B-92 I' 83 2.5 8.3 
B-92 2' 2 8.4 7.9 

B-93 O' 0 530 19 
B-93 I' 160 7.4 
B-93 2' 2 18 

B-94 O' 0 46 
B-94 I' 5.7 
B-94 2' 2 6.7 

B-95 0' 0 980 0.65 
B-95 I' I 22 
B-95 2' 2 10 

B-96 O' 0 1,100 0.50 7.4 
B-96 l' I 280 29 8.0 
B-96 2' 2 8.2 7.7 

B-97 0' 0 140 II 
B-97 I' I 22 
B-97 2' 2 6.9 

B-98 O' 0 240 15 
B-98 l' 65 1.4 
B-98 2' 2 15 

B-99 O' 0 810 0.80 
B-99 I' 790 1.3 7.8 
B-99 2' 2 820 0.79 
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TABLE2 
Summary of Lead and pH Results ·Soil 

Highway 101 Auxiliary Lane Addition Project 

Santa Clara and San Mateo Counties, California 

Sample Total 
Depth Lead WET Lead TCLP Lead 

Sample ID (feet) (mg/kg) (mg/I) (mg/I) pH 

B-100 0' 0 5,300 I.I 
B-100 I' I 83 2.8 
B-100 2' 2 18 

B-101 0' 0 27 
B-101 1' 490 40 
B-101 2' 2 190 5.3 

B-102 O' 0 170 12 7.4 
B-102 I' 21 8.3 
B-102 2' 2 11 8.3 

B-103 O' 0 880 0.40 
B-103 I' 79 1.5 
B-I03 2' 2 6.6 

B-104 O' 0 1,800 51 
B-104 I' I 15 
B-104 2' 2 15 

B-105 0' 0 98 65 7.6 
B-105 I' 16 7.8 
B-105 2' 2 8.3 7.5 

B-106 O' 0 1,200 l.9 
B-106 I' l3 
B-106 2' 2 8.6 

B-107 O' 0 1,200 2.6 
B-107 l' 1 6.1 
B-107 2' 2 5.7 

B-108 0' 0 56 4.1 7.8 
B-108 I' I 7.5 8.5 
B-108 2' 2 7.0 7.5 

B-109 0' 0 350 18 
B-109 I' 540 38 
B-109 2' 2 13 

B-110 O' 0 30 
B-110 I' 13 
B-110 2' 2 6.3 

B-111 0' 0 <5.0 7.4 
B-111 I' I 120 1.4 7.8 
B-11 I 2' 2 8.6 7.1 

B-113 0' 0 580 48 
B-113 1' 45 
B-113 2' 2 8.1 

B-114 0' 0 21 
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TABLE2 
Summary of Lead and pH Results· Soil tits - Soil 

Highway 101 Auxiliary Lane Addition Project tion Project 
Santa Clara and San Mateo Counties, California es, California 

Sample Total 
Depth Lead WET Lead TCLPLead :Lead TCLP Lead 

Sample ID (feet) (mg/kg) (mg/I) (mg/I) pH lg/I) (mg/I) ~H 

B-114 l' 8.5 7.7 
B-114 2' 2 6.0 

B-115 O' 0 43 
B-115 I' 1 10 
B-115 2' 2 6.4 

1.82 

B-116 O' 0 75 3.1 
B-116 I' 93 3.3 
B-116 2' 2 14 

B-117 0' 0 1,500 <0.25 
B-117 I' I 9.6 7.0 
B-117 2' 2 5.9 

B-118 0' 0 98 4.3 
B-118 I' 100 7.0 8.2 
B-118 2' 2 8.7 7.7 

7.6 
B-119 O' a 83 I. 7 
B-119 I' 96 3.5 0.51 
B-119 2' 2 6.1 15 

B-120 O' 0 33 
B-120 I' 36 7.2 5.2 
B-120 2' 2 <S.O <0.25 

B-121 O' 0 270 23 
B-121 I' 21 61 8.1 
B-121 2' 2 11 8.4 

8.1 
B-122 O' 0 l,900 2.1 
B-122 I' 250 7.9 31 
B-122 2' 2 20 14 

B-123 0' 0 23 7.6 
B-123 I' 540 4.1 8.0 
B-123 2' 2 8.0 7.8 

B-124 0' 0 89 
B-124 l' I 8.l 13 0.53 
B-124 2' 2 6.6 22 



Sample 
ID 

B-2 0' 
B-2 l' 
0-2 2' 

B-7 O' 
B-7 l' 

B-7 2' 
B-7 4' 
B-7 6' 

B-8 0' 

B-8 l' 
B-8 2' 

B-11 O' 
B-11 1' 
B-11 2' 

B-13 O' 
B-13 1' 

B-13 2' 

B-I5 O' 
B-15 1' 
B-I5 2' 

B-I7 0' 
B-17 I' 

B-17 2' 
B-17 6' 

B-17 12' 

E8435-ll6-36 TABLES.xis: 3 • Metals 

Sample 
Depth 

(ft) 

0 

2 

0 

2 
4 
6 

0 

1 
2 

0 

2 

0 

2 

0 
1 
2 

0 

2 
0 
12 

TABLE3 
Summary of CAMl 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and Sao Mateo Counties, California 
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87 0.14 <2.0 <1.0 290 
<2.0 <1.0 210 
<2.0 <1.0 220 

<l.O 1.0 
<l.O <l.O 
<1.0 <l.O 

130 
4.6 
4.1 

20 
4.0 
3.8 

26 
<2.0 
<2.0 

40 <1.0 
4.0 <1.0 
2.8 <1.0 

350 
3.5 
1.5 

<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 

23 
27 
27 

1,600 <0.10 

<2.0 2.0 
<2.0 <1.0 
<2.0 2.1 
12 10 
5.9 2.3 

160 <1.0 1.1 

410 <l.O <LO 
140 <1.0 <LO 
150 <1.0 L2 
110 <l.O <l.O 

3. 7 <1.0 200 < 1.0 2.2 
2.6 <1.0 130 <1.0 1.7 
2.8 <1.0 140 <LO 1.7 

3.5 <1.0 
<2.0 <1.0 
<2.0 <I.0 

<2.0 <1.0 
<2.0 1.9 
<2.0 <1.0 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <LO 

<2.0 <1.0 

<2.0 <1.0 
<2.0 4.4 

<2.0 2.4 
<2.0 7.6 

210 <I.0 
120 <1.0 
130 <1.0 

2.7 

1.3 
1.0 

130 <1.0 <1.0 
160 <1.0 1.3 
96 <1.0 <l.O 

150 <1.0 L3 
150 <1.0 <1.0 
100 <1.0 <1.0 

140 <1.0 <1.0 
130 <1.0 1.1 

190 <I.0 <1.0 
150 <1.0 <1.0 
150 <l.O <l.O 

37 
20 
35 
37 
32 

53 
50 
54 

51 
32 
35 

14 
32 

22 

42 
27 
61 

46 
46 

37 
38 
33 

7.1 

11 

6.2 
17 
7.0 

9.8 
9.2 
9.8 

8.2 

7.1 
7.2 

8.5 
8.6 

5.3 

9.0 
8.5 
6.8 

11 
12 
8.4 
6.2 
6.9 

1of10 

51 
29 
34 
32 
24 

730 14 

100 11 
280 14 
12 <1.0 
8.3 <1.0 

39 
58 

31 
71 

36 

61 
42 
41 

~ ~~ ~ 

450 <l~ 50 
52 <1~ 62 

120 1,100 1.2 
22 120 <1.0 
19 21 <1.0 

39 
34 
12 

36 
18 
17 

32 

33 
24 
22 
24 

15 15 
7.0 1.8 
50 <1.0 

170 <1.0 
11 <1.0 
4.1 <1.0 

110 <1.0 
120 <1.0 
7.4 <1.0 

5.5 <1.0 
8.3 <1.0 

66 

39 
34 

I7 
42 
24 

39 
33 
48 

43 

45 
39 
34 
32 

<1.0 <1.0 <LO 
<1.0 <1.0 <1.0 
<1.0 <LO <1.0 
1.7 <1.0 <1.0 
1.4 <1.0 <1.0 

36 
24 
38 
51 
40 

<l.O <l.O <l.O 40 
<l.O <LO <1.0 37 
<1.0 <1.0 <1.0 39 

<In <In <ln 
<In <In <ln 
<1n <In <ln 

<In <1n <In 
<In <ln <ln 
<In <ln <I~ 

<LO <1.0 <1.0 
<l.O <1.0 <l.O 
<1.0 <1.0 <1.0 

<1.0 <1.0 <l.O 
<l.O <1.0 <LO 
<1.0 <1.0 <1.0 
<LO <l.O <1.0 
<I.0 <1.0 <1.0 

34 
32 
34 

32 
35 
22 

43 
28 
33 

54 
56 
41 

39 
49 

85 <0.10 

150 0.19 
60 0.21 
95 <0.10 
130 0.10 
51 <0.10 

260 ~19 

160 ~12 

160 ~17 

420 0.26 
73 <0.10 
45 <0.lO 

26 
59 
90 

<0.10 

<0.10 
1.6 

llO <0.10 
64 0.79 
43 <0.10 

120 <0.10 

880 0.37 
60 <0.10 
49 <0.10 

58 <0.10 
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Sample 
ID 

B-17 18' 

B-18 O' 
B-18 l' 
B-18 2' 

8-19 0' 
B-19 l' 
B-19 2' 

B-19 6' 
8-19 12' 
B-19 18' 

B-21 0' 
B-21 I' 
8-21 2' 

B-23 0' 

B-23 l' 
B-23 2' 

B-25 O' 
B-25 l' 
B-25 2' 

B-28 0' 

B-28 11 

B-28 2' 

B-31 0' 
B-31 l' 

ES43S-06-36 TABLES.xis; 3 - Metals 

Sample 
Depth 

(ft) 

18 

0 

2 

0 

1 
2 
6 
12 
18 

0 

1 
2 

0 

1 
2 

0 

2 

0 

1 
2 

0 
1 

TABLE3 
Summary of CAMI 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 
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<2.0 5.2 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 

<2.0 <1.0 
<2.0 3.0 
<2.0 3.8 
<2.0 4.7 
<2.0 <l.O 
<2.0 <1.0 

83 <1.0 <1.0 

220 <1.0 1.2 
160 <I.0 1.2 
77 <I.O <1.0 

110 <1.0 1.0 
160 <1.0 <1.0 
130 <I.0 <LO 
180 <I.O <1.0 
91 <l.O 1.9 
56 <1.0 <I.O 

2.5 <1.0 260 <1.0 <1.0 
4.7 <1.0 130 <1.0 1.2 
2.1 <1.0 130 <1.0 <1.0 

2.3 <1.0 430 <LO 1.5 
7.0 <1.0 46 <1.0 1.6 

<2.0 <LO 130 <l.O <1.0 

<2.0 <l.O 
<2.0 <1.0 
2.3 <1.0 

150 <1.0 1.0 
55 <1.0 1.7 
110 <LO <1.0 

<2.0 <l.O 200 <1.0 
<2.0 <l.O 130 <1.0 
<2.0 <1.0 180 <1.0 

2.8 
1.5 
1.1 

<2.0 <1.0 130 <l.O 1.4 
<2.0 <1.0 190 <l.O 1.2 

33 

35 
24 
33 

44 
47 
28 
37 
32 
34 

24 
41 
29 

53 
40 
29 

33 
84 
31 

50 
56 
46 

46 
40 

8.1 

7.8 
7.0 
5.4 

13 
9.8 
7.1 
8.7 
5.1 
5.5 

8.5 
13 
6.9 

12 
18 
6.5 

8.6 
21 
6.2 

ll 
16 

8.6 

11 
11 
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21 

38 
15 
18 

35 
25 
19 
23 
19 
20 

19 
40 
10 

28 
31 
12 

61 
44 

13 

6.8 <l.O 38 <1.0 <1.0 <1.0 39 

23 <1.0 
6.6 <1.0 
4.4 <1.0 

190 <l.O 
57 <l.O 
26 <1.0 
7.4 <1.0 
4.9 <1.0 
4.9 <1.0 

47 
28 
32 

42 
47 
34 
41 
34 
40 

4.2 <l.O 37 
18 <LO 27 

<LO <1.0 <1.0 
<LO <1.0 <1.0 
<LO <1.0 <1.0 

38 
25 
28 

<I.O <1.0 <l.O 68 
<1.0 <l.O <1.0 40 
<1.0 <1.0 <1.0 32 
<l.O <1.0 <1.0 44 
<1.0 <1.0 <1.0 27 
<1.0 <l.O <1.0 33 

<I.0 <1.0 <1.0 49 
<1.0 <1.0 <1.0 70 

4.2 <1.0 30 <I.0 <l.O <l.O 28 

32 <1.0 85 
4.1 <1.0 26 
3.6 <1.0 30 

M 13 
2~ <l~ 

5.3 <l~ 

35 
39 
26 

<1.0 <1.0 <1.0 47 
<1.0 <l.O <1.0 110 
<1.0 <1.0 <1.0 29 

<1.0 <1.0 <l.O 59 
<1.0 <1.0 <LO 140 
<I.O <l.O <1.0 32 

82 5,300 <1.0 51 
39 
37 

<1.0 <1.0 <l.O 51 

40 150 <1.0 <1.0 <I.O <l.O 96 

25 9.3 <LO <l.O <1.0 <1.0 49 

32 100 1.4 35 <l.O <1.0 <LO 68 
32 130 1.1 39 <1.0 <1.0 <1.0 43 

60 <0.10 

110 <0.10 
52 <0.10 
46 <0.10 

92 <0.10 
79 <0.10 
53 0.22 
56 0.12 
53 <0.10 
44 <0.10 

39 <0.10 
39 <0.10 
35 <0.10 

54 <0.10 
46 <0.10 
37 <0.10 

990 <0.10 
50 <0.10 
36 <0.10 

470 0.11 
84 <0.10 

1,200 <0.10 

75 0.16 
87 <0.10 

December 2009 



Sample 
ID 

B-31 2' 

B-32 0' 
B-32 l' 
B-32 2' 

B-33 0' 
B-33 I' 
B-33 2' 

B-35 0' 
B-35 l' 
B-35 2' 

B-37 O' 
B-37 l' 
B-37 2' 

B-39 0' 
B-39 l' 
B-39 2' 

B-41 0' 
B-41 I' 
B-41 2' 

B-43 O' 
B-43 l' 
B-43 2' 

B-46 0' 

E843!)..j)6-36 TABLES.xis; 3 - Metals 

Sample 
Depth 

(ft) 

2 

0 
1 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

TABLE3 
Summary of CAMI 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and Sau Mateo Counties, California 
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<2.0 <1.0 180 <1.0 1.2 

3.0 <1.0 320 <I.O 1.1 
<2.0 <I.O 160 <1.0 1.2 
2.0 <1.0 130 <1.0 1.3 

<2.0 <LO 
<2.0 1.3 
<2.0 3.2 

370 <1.0 
190 <1.0 
260 <I.O 

1.3 
1.2 
1.4 

<2.0 <1.0 320 <1.0 L4 
<2.0 <1.0 250 <1.0 1.7 
<2.0 2.4 190 <1.0 1.2 

<2.0 <l.O 
<2.0 <1.0 
<2.0 1.6 

<2.0 <LO 
<2.0 <1.0 
<2.0 <1.0 

<2.0 <l.O 
<2.0 <LO 
<2.0 <1.0 

<2.0 55 
<2.0 <1.0 
<2.0 2.9 

350 <1.0 
210 <LO 
190 <LO 

1.5 
1.3 
1.2 

430 <1.0 1.8 
180 <LO 1.9 
150 <LO <1.0 

470 <1~ 

86 <1~ 

32 <1~ 

170 <1.0 
14 <1.0 

170 <1.0 

1.3 
1.3 
1.4 

3.5 
1.6 
I.I 

<2.0 <1.0 76 <1.0 1.3 

50 

31 
38 
39 

49 
40 
50 

58 
42 
44 

50 
41 
45 

68 
90 
38 

47 
47 
37 

52 
47 
30 

43 

9.3 

6.1 
8.5 
9.4 

11 

9.4 
10 

10 
11 
8.7 

13 
9.0 
8.9 

16 
15 
7.7 

8.2 
13 
22 

9.8 
17 
8.1 

14 

3of10 

25 

41 
25 
25 

56 
25 
27 

54 
41 
25 

67 
30 
23 

67 
48 
19 

86 
38 
44 

9.6 <1.0 41 <1.0 <1.0 <LO 50 

35 <1.0 33 
140 <1.0 38 
89 <1.0 38 

50 <l.0 
25 1.3 
8.7 <1.0 

61 
43 
44 

99 <LO 69 
560 1.4 45 
8.7 <l.O 39 

32 1.7 
360 2.3 
7.6 <LO 

74 
39 
42 

<1.0 <LO <1.0 32 
<l.O <l.O <1.0 39 
<1.0 <1.0 <l.O 43 

<1.0 <1.0 <1.0 
<LO <1.0 <l.O 
<1.0 <1.0 <1.0 

54 
39 
54 

<1.0 <LO <I.0 48 
<1.0 <l.O <1.0 43 
<1.0 <I.O <l.O 47 

<1.0 <1.0 <LO 
<1.0 <LO <1.0 
<1.0 <1.0 <1.0 

54 
47 
45 

39 2.2 
990 1.0 
12 <1.0 

91 <1.0 <1.0 <1.0 
150 <1.0 <1.0 <1.0 
36 <1.0 <LO <LO 

71 
47 
39 

130 l.7 
290 <1.0 
6.4 <LO 

47 
70 
31 

<1.0 <LO <LO 
<1.0 <1.0 <LO 
<1.0 <1.0 <1.0 

37 
61 
97 

65 <0.10 

190 <0.10 
110 <0.10 
85 <0.10 

110 <0.10 
64 <0.10 
77 <0.10 

150 <0.10 
150 <0.10 
68 <0.10 

180 <0.10 
110 <0.10 
65 <0.10 

180 <0.10 
230 <0.10 
53 0.16 

170 <0.10 
110 <0.10 
80 <0.10 

96 4,600 <1.0 51 
29 
36 

<1.0 <LO <LO 
<1.0 <1.0 <1.0 
<1.0 <l.0 <1.0 

37 2,300 0.18 

60 8.6 <1.0 88 60 <0.10 

21 12 <1.0 29 61 <0.10 

36 79 <1.0 29 <1.0 <1.0 <1.0 75 68 <0.10 

December 2009 



Sample 
ID 

B-46 I' 
B-46 2' 

B-49 O' 
B-49 I' 
B-49 2' 

B-52 0' 
B-52 l' 
B-52 2' 

B-54 0' 
B-54 l' 
B-54 2' 

B-56 O' 

B-56 I' 
B-56 2' 

B-60 O' 
B-60 I' 
B-60 2' 
B-60 4' 
B-60 6' 

B-63 O' 
B-63 1' 
B-63 2' 

B-65 O' 
B-65 I' 

E8435-06-36 TABLES.xis; 3 • Metals 

Sample 
Depth 

(ft) 

1 
2 

0 

2 

0 

2 

0 
1 
2 

0 

2 

0 

2 
4 
6 

0 

1 
2 

0 

TABLE3 
Summary of CAMI 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 
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<2.0 <1.0 140 <1.0 1.2 36 
32 

15 
7.4 

44 
25 

34 <1.0 32 <1.0 <l.O <l.O 70 88 <0.10 
<2.0 1.4 150 <1.0 1.1 

<2.0 <1.0 130 <1.0 1.3 
<2.0 3.0 170 <1.0 1.3 
<2.0 1.4 140 <1.0 <1.0 

<2.0 <1.0 290 <1.0 1.2 
<2.0 <1.0 160 <1.0 l.3 
<2.0 <1.0 51 <1.0 <LO 

<2.0 <1.0 280 <1.0 1.5 
<2.0 <1.0 210 <l.O 1.5 
<2.0 4.1 250 <1.0 1.9 

<2.0 <1.0 
<2.0 <1.0 
<2.0 2.4 

440 <1.0 
160 <1.0 
180 <I.0 

1.0 
2.3 
1.3 

8.2 <1.0 190 <t.O LO 
8.0 2.3 130 <1.0 <1.0 
7.7 3.8 130 <1.0 <1.0 
8.6 4.3 150 <1.0 <1.0 
8.8 4.6 160 <1.0 1.1 

<2.0 <1.0 
<2.0 <I.O 
<2.0 <1.0 

230 <1.0 1.3 
160 <1.0 2.6 
140 <1.0 <1.0 

4.4 <1.0 240 <1.0 2.5 
4.3 <1.0 110 <I.0 1.8 

47 
31 
28 

36 
55 

46 

48 
46 
49 

44 

57 
34 

45 
32 
27 
28 
28 

43 
71 
30 

66 
58 

13 
9.0 
6.6 

8.2 
14 
19 

12 
13 
12 

8.9 
10 
9.0 

8.9 
8.8 
6.7 
7.0 
6.4 

7.9 
13 

6.7 

9.8 
14 

4of10 

40 
23 
20 

53 
46 
40 

49 <1.0 34 <1.0 <1.0 <1.0 34 

23 <LO 
8.0 <1.0 

<5.0 <1.0 

38 
37 
30 

210 <1.0 41 
470 2.2 45 
51 <1.0 31 

<1.0 <LO <LO 
<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 

63 
33 
30 

<1.0 <LO <1.0 38 
<1.0 <LO <1.0 46 
<1.0 <1.0 <l.O 66 

52 37 <LO 72 <1.0 <1.0 <LO 69 
33 16 <1.0 51 <1.0 <1.0 <1.0 55 

37 <5.0 <LO 56 <1.0 <1.0 <1.0 51 

41 
78 
25 

84 
22 
16 
19 
20 

51 
59 
15 

21 <1.0 
1,100 1.2 
220 <1.0 

74 
56 
41 

<1.0 <1.0 <1.0 
<l.O <1.0 <1.0 
<LO <l.O <1.0 

37 
46 
35 

39 2.4 47 <1.0 <l.O <1.0 49 
46 <1.0 34 <1.0 <1.0 <1.0 39 

6.5 <1.0 31 <1.0 <1.0 <1.0 29 
6.1 <1.0 33 <l.O <1.0 <1.0 30 
23 <LO 31 <1.0 <LO <1.0 32 

85 <1.0 
4,100 <LO 

7.9 <1.0 

45 

67 
30 

<LO <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <LO <1.0 

40 
56 
31 

130 1,000 1.9 67 <1.0 <1.0 <LO 46 
56 1,200 <LO 48 <1.0 <1.0 <l.O 61 

79 0.51 

110 <0.10 
75 0.16 
66 <0.10 

140 <0.10 
87 <0.10 
40 <0.10 

140 <0.10 
75 <0.10 
110 <0.10 

120 0.11 
220 0.13 
76 <0.10 

230 <0.10 
52 <0.10 
47 <0.10 
56 <0.10 
56 <0.10 

170 <0.10 
320 0.11 
47 <0.10 

450 0.16 
230 0.10 
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Sample 
m 

B-65 2' 

B-67 0' 

B-67 l' 
B-67 2' 

B-69 0' 
B-69 I' 
B-69 2' 

B-71 O' 
B-71 1' 
B-71 2' 

B-73 0' 

B-73 l' 
B-73 2' 
B-73 4' 

B-73 6' 

B-74 0' 
8-74 l' 
B-74 2' 
8-74 4' 
B-74 61 

B-75 O' 
B-75 1' 

B-75 2' 

B-75 4' 

B-75 6' 

E8435-06-36 TABLES.xis; 3 - Metals 

Sample 
Depth 
(ft) 

2 

0 

2 

0 
1 

2 

0 

2 

0 
I 

2 
4 

6 

0 

2 

4 

6 

0 

2 

4 
6 

TABLE3 
Summary of CAMI 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 
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4.1 <1.0 80 <LO L7 

4.0 <1.0 160 <l.O 1.7 
2.4 <1.0 81 <1.0 <1.0 
4.9 <1.0 23 <1.0 L3 

<2.0 <l.O 35 <1.0 <LO 
<LO <1.0 <2.0 <1.0 64 

<2.0 <l.0 66 <LO 1.3 

<2.0 <LO 
<2.0 <l.O 
<2.0 <1.0 

<2.0 1.3 
<2.0 L7 
<2.0 <1.0 
<2.0 5.0 
<2.0 <1.0 

<2.0 <1.0 
<2.0 <1.0 

<2.0 1.3 
<2.0 <1.0 
<2.0 1.9 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 

160 <1.0 
120 <1.0 
58 <1.0 

2.5 
1.9 
1.6 

150 <LO <1.0 
150 <1.0 <1.0 
42 <l.O <LO 
260 <LO <1.0 
64 <1.0 <1.0 

130 <LO <LO 
130 <1.0 <1.0 
100 <I.O <1.0 
68 <1.0 <1.0 
140 <LO <l.0 

84 <1.0 <1.0 
57 <1.0 <l.O 

18 <1.0 <LO 
62 <1.0 <1.0 
480 <l.0 <1.0 

54 

58 
39 

55 

8.5 
12 
47 

68 
61 
45 

34 
37 
62 
31 
34 

30 
35 

32 
27 
30 

36 
52 
37 
36 
33 

18 

10 
12 
18 

9.1 
12 
16 

11 

14 
20 

8.0 
7.6 
20 
8.8 
5.7 

8.5 
8.6 
8.1 

4.8 
9.0 

8.0 
12 
4.6 
5.2 
7.2 

5cf10 

49 11 <1.0 42 <LO <l.O <I.0 73 

49 440 <1.0 
32 31 <1.0 
33 1,900 <1.0 

47 
29 
35 

40 
41 
39 

7.8 <1.0 12 
1.5 <1.0 35 
55 <1.0 36 

68 1,000 <1.0 
43 470 <1.0 
36 <5.0 <1.0 

55 
22 
45 
24 
16 

27 
28 
22 
16 
29 

23 
27 
7.5 
20 
18 

160 13 
10 14 

<5.0 21 
5.0 14 
4.4 12 

120 13 
160 14 
5.3 14 
3.5 11 
4.4 14 

370 13 
87 15 
57 9.0 
3.8 14 
3.2 15 

64 
42 
30 

37 
38 
37 
29 
25 

40 
39 

34 
26 
45 

37 
35 
20 
30 
30 

<1.0 <1.0 <LO 
<1.0 <1.0 <1.0 
<1.0 <I.O <LO 

48 
50 

83 

<1.0 <LO <1.0 70 
<1.0 <1.0 <1.0 71 
<1.0 <1.0 <l.O 91 

<1.0 <1.0 <1.0 46 
<l.O <l.O <1.0 74 
<1.0 <1.0 <1.0 120 

<LO <LO <1.0 
<1.0 <l.O <1.0 
<l.O <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <I.O <1.0 

<LO <1.0 <I.0 
<I.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <LO <l.O 
<I.0 <l.O <1.0 

<1.0 <l.O <1.0 
<1.0 <l.O <1.0 
<1.0 <1.0 <1.0 
<1.0 <LO <1.0 
<1.0 <1.0 <LO 

39 
36 
110 
44 

30 

37 
40 
39 
27 
36 

42 
67 
41 
34 
41 

120 0.10 

210 <0.10 
42 0.34 
42 <0.10 

57 0.14 
38 <0.10 
61 <0.10 

260 0.14 
100 0.18 
51 <0.10 

91 
60 
52 
57 
55 

62 
75 
61 
41 
51 

58 
51 
45 
46 
43 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
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Sample 
ID 

B-76 O' 
B-76 l' 
B-76 2' 
B-76 4' 

B-76 6' 

B-77 O' 
B-77 l' 
B-77 2' 
B-77 4' 

B-77 6' 

B-78 O' 
B-78 l' 
B-78 2' 

B-78 4' 
B-78 6' 

B-79 0' 
B-79 l' 
B-79 2' 

B-81 0' 
8-81 l' 
B-81 2' 

B-83 0' 

B-83 l' 

B-83 2 

E8435-06-38 TABLES.Xis; 3 • Metals 

Sample 
Depth 

(ft) 

0 

2 

4 
6 

0 

2 

4 

6 

0 
1 
2 
4 
6 

0 

2 

0 
l 

2 

0 

2 

TABLE3 
Summary of CAMI 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 
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<2.0 <1.0 
<2.0 <1.0 
3.8 <1.0 
3.5 1.9 
5.9 2.7 

130 <1.0 <1.0 
97 <l.O <1.0 
43 <1.0 <l.0 

200 <1.0 <1.0 
86 <l.O <1.0 

5.0 <1.0 120 <1.0 <I.O 
7.6 3.1 
7.0 <l.O 

<2.0 <1.0 
<2.0 1.5 

130 <LO <1.0 
85 <1.0 <1.0 
llO <1.0 <1.0 
100 <1.0 <l.O 

<2.0 <1.0 120 
<2.0 1.8 150 
<2.0 <1.0 110 
<2.0 1.9 130 
<2.0 2.2 540 

<1.0 <1.0 
<l.O <l.O 
<1.0 <l.O 
<LO <LO 
<1.0 <l.O 

5.0 <LO 210 <l.O 2.4 

2.2 <1.0 130 <I.0 1.2 
7.6 <1.0 48 <1.0 1.9 

<2.0 <1.0 160 <l.O 
<2.0 <1.0 86 <LO 
<2.0 <l.O 220 <1.0 

2.1 

L5 
1.5 

<2.0 <l.O 370 <1.0 1.5 

<2.0 <1.0 110 <1.0 2.0 
<2.0 1.3 180 <1.0 1.2 

36 
31 
29 
28 
33 

36 
37 
34 
28 
25 

33 
35 
31 
37 
30 

55 
38 
70 

180 
49 
49 

77 
46 
44 

5.9 
6.1 
8.1 
4.1 
7.6 

7.3 
7.5 

6.9 
6.2 
4.8 

8.2 
8.4 
6.3 
8.5 
15 

8.5 
7.7 
23 

18 
16 
15 

15 
13 
8.6 

6of10 

19 
16 
17 
15 
21 

130 12 
8.2 11 
3.3 <1.0 
4.4 <LO 
6.8 <LO 

30 
27 
42 
23 
35 

<l.O <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <1.0 <l.0 
<LO <1.0 <l.O 
<1.0 <1.0 <1.0 

35 
39 
34 
31 
44 

23 210 <l.O 32 <1.0 <1.0 <1.0 37 
25 
17 
18 
15 

20 
23 
19 
28 
22 

210 <1.0 
5.6 <l.O 
3.4 10 
2.8 10 

17 
27 
4.1 
6.0 
7.5 

12 
13 
11 
15 
17 

34 
26 
24 
27 

37 
38 
31 
41 
37 

77 2,700 1.7 46 
21 25 <1.0 34 
47 2.4 <1.0 36 

48 
35 
30 

450 <1.0 210 
14 <1.0 34 

8.9 <l.O 45 

67 72 <1.0 93 
41 1,300 <l.O 50 

22 12 <1.0 38 

<1.0 <1.0 <l.O 40 
<1.0 <1.0 <1.0 31 
<1.0 <l.O <LO 28 
<1.0 <l.O <1.0 26 

<LO <1.0 <LO 
<LO <1.0 <LO 
<1.0 <1.0 <LO 
<1.0 <LO <1.0 
<l.O <LO <l.O 

33 
35 
31 
37 
37 

<l.O <I.0 <l.O 40 
<l.O <LO <1.0 41 
<1.0 <LO <LO 120 

<1.0 <l.O <LO 
<1.0 <1.0 <1.0 
<LO <1.0 <1.0 

56 
91 

72 

<I.O <LO <LO 58 
<LO <1.0 <1.0 73 
<LO <1.0 <1.0 45 

55 
37 
30 
37 
63 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

69 <0.10 
74 
51 
40 
34 

47 
55 
37 
60 
58 

<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
0.15 

<0.10 
<0.10 
<0.10 

340 0.27 
52 <0.10 
47 <0.10 

180 0.11 
54 <0.10 
56 <0.10 

130 0.12 
130 <0.10 
61 <0.10 
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Sample 
ID 

B-84 0' 
B-84 I' 
B-84 2' 

B-84 6' 
B-84 12' 
B-84 18' 

B-86 0' 

B-86 l' 
B-86 2' 

R-87 0' 
B-87 l' 

B-87 12' 
B-87 18' 

B-88 O' 
B-88 l' 

B-88 2' 

B-90 0' 
B-90 l' 

B-90 2' 

B-91 O' 
B-91 1' 

B-91 2' 

B-93 0' 
B-93 l' 
B-93 2' 

E8435-06-36 TABLES.xis; 3 - Metals 

Sample 
Depth 

(ft) 

0 
1 
2 
6 

12 
18 

0 

2 

0 

12 
18 

0 

2 

0 

1 
2 

0 
1 

2 

0 
1 

2 

TABLE3 
Summary of CAMl 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 
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<2.0 2.1 
<2.0 4.5 
<2.0 4.3 
<2.0 3.4 

<2.0 4.7 
<2.0 2.5 

<2.0 <1.0 
<2.0 <LO 
<2.0 2.3 

<2.0 2.7 
<2.0 3.7 
<2.0 1.1 
<2.0 <LO 

<2.0 <LO 
<2.0 <LO 
<2.0 2.4 

150 <l.O 1.2 
190 <LO <1.0 
180 <1.0 <LO 
320 <LO <1.0 
89 <LO <LO 
130 <LO <LO 

160 <l.O 
54 <1.0 
170 <1.0 

L7 
1.6 
1.1 

150 <1.0 1.1 
190 <1.0 1.1 
100 <1.0 <1.0 
88 <1.0 <I.O 

150 <l.O 
75 <1.0 

250 <1.0 

2.2 
1.4 
1.1 

<2.0 <l.O 120 <1.0 1.3 

<2.0 <1.0 110 <LO 1.6 
<2.0 2.1 240 <LO 1.3 

<2.0 <LO 
<2.0 1.4 
<2.0 1.6 

<2.0 <LO 
<2.0 <1.0 
<2.0 2.9 

84 <LO 
150 <1.0 
210 <1.0 

210 <1.0 
86 <1.0 
180 <1.0 

1.9 
1.1 
1.1 

1.7 
1.3 
1.2 

45 
37 
37 
39 
28 
32 

69 
57 
44 

46 
36 
33 
31 

65 

56 
44 

50 
52 
49 

64 
42 
44 

45 
51 
43 

10 
8.6 
8.4 

8.9 
7.3 
6.7 

12 
21 
8.4 

9.6 
8.1 
5.7 
4.5 

13 
17 
8.3 

11 
14 
9.2 

20 
8.3 
8.5 

II 
17 
11 

7of10 

40 
25 
24 
27 
18 
19 

51 
44 
23 

32 
23 
17 
15 

54 
39 
22 

28 
35 
23 

47 
22 
21 

49 
40 
26 

470 <l.O 42 
9.5 <1.0 39 
8.0 <1.0 39 
8.5 <LO 41 
6.5 <1.0 26 
4.8 <l.O 31 

490 <l.O 
150 <LO 
7.0 <LO 

300 <1.0 
42 <l.O 
4.5 <LO 
4.0 <1.0 

1,100 <1.0 
140 <LO 
8.0 <1.0 

68 
35 
38 

40 
36 
33 
31 

55 
36 
37 

30 <LO 44 
65 <LO 41 
7.1 <LO 42 

480 <1.0 
9.1 <LO 
7.9 <LO 

530 <1.0 
160 <LO 
18 <1.0 

41 
35 
38 

48 
35 
58 

<LO <l.O <1.0 50 
<LO <1.0 <LO 39 
<l~ <l~ <In 42 
<LO <1.0 <1.0 39 
<LO <LO <LO 35 
<LO <LO <1.0 36 

<LO <l .O <l .O 53 
<l.O <1.0 <LO 100 
<LO <LO <1.0 46 

<LO <1.0 <1.0 49 
<1.0 <1.0 <I.0 40 
<LO <LO <1.0 27 
<LO <1.0 <l.O 26 

<l.O <1.0 <l.O 
<1.0 <l.O <l.O 
<LO <1.0 <1.0 

72 
91 
46 

<LO <LO <LO 58 
<LO <LO <1.0 76 
<1.0 <LO <1.0 49 

<in <l~ <1n 
<tn <1~ <1~ 

<1~ <1~ <l~ 

<1.0 <1.0 <1.0 
<1.0 <I.O <LO 
<1.0 <I.O <1.0 

120 
46 
46 

57 
85 
46 

170 0.13 
60 <0.10 
58 <0.10 
63 <0.10 
49 <0.10 
42 <0.10 

lW 020 
~ OM 
58 ~-10 

150 <0.10 
74 <0.10 
53 <0.10 
45 <0.10 

190 0.12 
57 <0.10 
60 <0.10 

51 0.19 
62 <0.10 
59 <0.10 

82 
59 
56 

<0.10 
<0.10 
<0.10 

140 0.14 
65 <0.10 
77 0.10 

December 2009 



Sample 
ID 

B-96 0' 
B-96 I' 
B-96 2' 

B-99 0' 
B-99 I' 
B-99 2' 

B-102 O' 
B-102 l' 
B-102 2' 

B-104 O' 
B-104 l' 
B-104 2' 

B-106 O' 
B-106 l' 
B-106 2' 

B-108 0' 
B-108 l' 
B-108 2' 

B-110 0' 
B-110 1' 
B-110 2' 

B-113 O' 
B-l 13 l' 

E8435-06-38 TABLES.xlll; 3 - Metals 

Sample 
Depth 

(ft) 

0 
I 
2 

0 
I 

2 

0 

2 

0 

2 

0 
1 
2 

0 

2 

0 

2 

0 

TABLE3 
Summary of CAMI 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 
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<2.0 2.4 250 <1.0 2.2 
<2.0 <LO 110 <l.O L3 
<2.0 2.4 170 <1.0 L1 

<2.0 <l.O 
<2.0 <l.O 
<2.0 <1.0 

81 
61 
67 

<1.0 1.6 
<LO 1.5 
<1.0 1.5 

<2.0 <1.0 170 <1.0 1.6 
<2.0 <1.0 46 <1.0 1.8 
<2.0 <1.0 100 <1.0 1.5 

<2.0 <1.0 64 <1.0 2.1 
<2.0 1.9 140 <l.O 1.4 
<2.0 2.9 250 <LO 1.3 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 

<2.0 <1.0 
<2.0 <LO 
<2.0 1.4 

<2.0 <1.0 
<2.0 <1.0 
<2.0 1.3 

3.4 <1.0 
<2.0 4.8 

230 <l.O 
100 <1.0 
170 <LO 

130 <1.0 
110 <l.O 
180 <l.O 

140 <l~ 

100 <I~ 

150 <1~ 

140 <1.0 
180 <1.0 

1.6 
1.3 
1.2 

1.1 
1.5 
I.I 

1.3 
1.2 
1.1 

2.1 
1.2 

54 
51 
44 

51 
51 
46 

50 
53 
65 

120 
44 

45 

56 
43 
47 

36 
45 
39 

40 
38 
36 

42 
33 

13 
l 1 
8.6 

17 
17 
16 

8.4 
21 
18 

21 
8.0 
9.3 

13 
13 
9.2 

9.1 
17 

8.7 

10 
I2 
7.6 

11 

6.9 

8cf10 

57 1,100 <1.0 55 
34 280 <1.0 37 
22 8.2 <1.0 38 

48 
39 
40 

84 
37 
38 

810 <LO 34 
790 <1.0 30 
820 <1.0 29 

170 2.6 45 
21 <1.0 34 
11 <1.0 44 

86 1,800 <1.0 57 
28 15 <1.0 37 
26 15 <1.0 40 

67 
28 
22 

30 
33 
22 

26 
24 
21 

57 
26 

1,200 <1.0 
13 <1.0 
8.6 <1.0 

56 <1.0 
7.5 <1.0 
7.0 <1.0 

30 <1.0 
13 <1.0 
6.3 <1.0 

580 <1.0 
45 <l.O 

46 
32 
44 

35 
36 
39 

37 
36 
35 

40 
33 

<1.0 <1.0 <1.0 61 
<1.0 <l.O <1.0 58 
<LO <LO <l.O 44 

<In <ln <ln 83 
<1.0 <1.0 <1.0 84 
<1.0 <1.0 <1.0 81 

260 0.12 
81 0.22 
63 <0.10 

230 <0.10 
150 <0.10 
150 <0.10 

<1.0 <l.O <LO 45 350 <0.10 
<1.0 <1.0 <LO 130 55 <0.10 
<1.0 <LO <1.0 88 58 <0.10 

<1.0 <LO <LO 93 
<1.0 <1.0 <1.0 48 
<l.O <1.0 <LO 49 

<l.O <1.0 <1.0 
<1.0 <l.O <LO 
<LO <1.0 <LO 

<1.0 <LO <1.0 
<l.0 <l.O <l.0 
<l.O <LO <1.0 

<I~ <I~ <1~ 

<1n <1~ <tn 
<In <In <In 

<1~ <I~ <In 
<t~ <In <In 

67 
72 
47 

50 
86 
39 

51 
67 
37 

57 
33 

130 <0.10 
68 <0.10 
72 <0.10 

160 <0.10 
57 <0.10 
65 0.14 

65 
56 
60 

66 
55 
62 

<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 

1,100 0.12 
130 0.I l 
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Sample 
ID 

B-113 2' 

B-116 0' 
B-116 1' 
B-116 2' 

B-119 0' 
B-119 l' 
B-119 2' 

B-122 0' 
B-122 1' 
B-122 2' 

13-124 0' 
B-124 I' 
B-124 2' 

B-126 0' 
B-126 l' 
B-126 2' 

B-130 0' 
B-130 l' 
B-130 2' 
B-131 4' 
B-131 6' 

B-131 0' 
B-131 l' 
B-131 2' 

E8435-06-36 TABLES.xis; 3 ·Metals 

TABLE3 
Summary of CAMl 7 Metals Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

B 

» e e ~ fi e e B :.-. 
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2 

0 
1 
2 

0 

2 

0 
l 
2 

0 

2 

0 

2 

0 

2 

4 
6 

0 

2 

<2.0 1. 7 150 <1.0 1.0 

2.0 <1.0 170 <1.0 1.3 
<2.0 1.5 120 <1.0 1.2 
<2.0 1.3 150 <1.0 1.0 

<2.0 <1.0 
<2.0 <1.0 
<2.0 1.6 

<2.0 <LO 
<2.0 <1.0 
<2.0 <LO 

140 <l.O 
130 <1.0 
180 <l.O 

160 <l.O 
170 <LO 
120 <1.0 

1.4 
1.2 
LO 

2.2 
1.5 
1.4 

<2.0 <1.0 280 <1.0 1.5 
<2.0 <l.O 85 <1.0 1.3 
<2.0 1.4 160 <l.O 1.1 

<2.0 <1.0 
<2.0 6.2 
<2.0 <1.0 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
7.7 4.7 
6.7 3.2 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <l.0 

110 <1.0 
110 <J.0 
140 <1.0 

1.3 
1.8 
1.2 

60 <LO <1.0 
89 <1.0 1.3 
29 <1.0 <1.0 
150 <1.0 <1.0 
130 <1.0 <LO 

150 <1.0 1.0 
150 <1.0 1.2 
140 <LO <1.0 

31 

36 
30 
29 

43 
36 
33 

200 
46 
42 

52 
41 
37 

55 
100 
36 

16 
47 
29 
26 
27 

40 
45 
27 

6.8 

8.6 
7.1 
7.0 

12 
10 
7.3 

18 
12 
15 

12 
14 
7.7 

12 
15 
9.2 

4.4 
17 
11 

6.8 
7.5 

11 

20 
5.9 

9of10 

19 

34 
25 
19 

30 
24 
18 

62 
31 
28 

50 
28 
20 

34 
130 
24 

10 
36 
20 
16 
13 

37 
46 
17 

8.1 <1.0 33 <1.0 <1.0 <1.0 33 

75 <1.0 38 
93 <LO 32 
14 <1.0 34 

83 <1.0 
96 <1.0 
6.1 <1.0 

47 
31 
37 

1,900 <1.0 290 
250 <1.0 44 
20 <LO 35 

<1.0 <1.0 <1.0 38 
<1.0 <1.0 <1.0 31 
<1.0 <1.0 <1.0 30 

<1.0 <l.O <1.0 
<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 

<LO <1.0 <1.0 
<1.0 <LO <1.0 
<1.0 <1.0 <1.0 

42 
56 
33 

50 
61 
78 

89 <1.0 64 <1.0 <1.0 <LO 59 
8.1 <1.0 33 <1.0 <1.0 <1.0 79 
6.6 <1.0 38 <LO <1.0 <1.0 36 

260 <1.0 
600 <1.0 
19 <1.0 

15 <1.0 
20 <1.0 

<5.0 <1.0 
5.5 <1.0 
4.5 <LO 

35 
15 
10 

5.4 
<1.0 
<1.0 

54 <1.0 <LO <1.0 
110 <1.0 <l.O <1.0 
36 <1.0 <I.0 <1.0 

58 
77 
41 

13 
34 
20 
34 
35 

40 
38 
29 

<1.0 <I.O <1.0 24 
<1.0 <1.0 <l.O 100 
<1.0 <1.0 <J.0 69 
<1.0 <LO <l.O 27 
<1.0 <1.0 <l.O 26 

<1.0 <1.0 <1.0 48 
<1.0 <I.O <1.0 65 
<1.0 <1.0 <1.0 27 

60 <0.10 

150 <0.10 
140 <0.10 
60 <0.10 

98 
88 
57 

<0.10 
<0.10 
<0.10 

220 0.16 
88 <0.10 
57 <0.10 

150 <0.10 
64 <0.10 
59 <0.10 

140 <0.10 
190 0.17 
66 0.25 

24 
57 
28 
55 
41 

62 
69 
53 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
0.11 

<0.10 
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Sample 
ID 

B-132 O' 
B-132 1' 
B-132 2' 

B-134 0' 

R-134 1' 
B-134 2' 

B-136 0' 
B-136 l' 
B-136 2' 

Sample 
Depth 

(ft) 

0 

2 

0 
1 
2 

0 
1 
2 

TABLE3 

Summary of CAMI 7 Metals Results - Soil 
Highway 101 Auxiliary Lane Addition Project 

Santa Clara and San Mateo Counties, California 
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<2.0 <1.0 
<2.0 <1.0 
<2.0 LO 

<2.0 <1.0 
<2.0 <l.O 
<2.0 <1.0 

<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 

150 <1.0 
61 <1.0 
150 <1.0 

60 <1.0 
40 <l.O 
130 <1.0 

1.6 
1.7 
1.0 

2.0 
1.8 
1.2 

92 <1.0 1.2 
530 <LO <LO 
99 <LO 1.1 

45 
94 
35 

72 

73 
38 

41 
20 
53 

IO 
21 
7.9 

22 

21 
11 

16 
17 
12 

44 
52 

20 

46 
41 
27 

36 
63 
26 

910 2.5 
180 <1.0 
8.1 <1.0 

140 <1.0 
5.6 <1.0 
20 <1.0 

12 <1.0 
7.1 <1.0 
4.0 <1.0 

42 

43 
35 

38 
34 
35 

35 
44 
41 

<1.0 <LO <1.0 51 
<LO <l.O <1.0 110 
<1.0 <l.O <LO 35 

<1.0 <LO <LO I20 
<tn <In <l~ 120 
<1.0 <l.O <1.0 46 

<1.0 <LO <1.0 
<l.0 <1.0 <LO 
<1.0 <1.0 <l.O 

67 
37 
62 

160 0.18 
66 <0.10 
58 <0.10 

140 <0.10 
52 <0.10 
62 <0.10 

49 
51 
39 

<0.10 
<0.10 
<0.10 

~ 

Residential Land Use 6.3 

CommJind Land Use 40 
Construction Exposure 31 O 

0.39 750 4.0 
16 I500 8.0 
15 2,600 98 

1.7 
7.4 

750 
750 

40 
80 

230 200 40 
230 750 40 

39 1,200,000 94 310,000 750 78 

150 
150 

10 
10 

20 
40 

L3 16 600 
16 200 600 

1.3 
JO 

260 3,900 3,900 62 770 230,000 58 

Notes: 

E843!i-05-38 TABLES.xis: 3 • Metals 

Results are sho'Ml in milligrams per kilogram (mg/kg). 

Values listed for chromium are for Chromium Ill, as there is no standard for total chromium. 
< = Analyte was not detected above the laboratory reporting limit 

ESLs =Environmental Screening Levels, Tables A and K-3, SFRWQCB, Revised May 2008. 
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TABLE4 
Summary of Organics Results - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample Sample TPHg TPHd TPHmo BTEX voes 
ID Depth (ft) (mg/kg) (mg/kg) (mg/kg) (ug/kg) (ug/kg) 

B-3 10' 10 <1.0 2.1 <1.0 ND ND 

B-5 10' 10 <1.0 1.7 <1.0 ND ND 

B-42 10' IO <1.0 3.2 23 ND ND 

B-57 10' 10 <l.O 1.0 13 ND ND 

B-58 10' 10 <1.0 <1.0 12 ND ND 

B-61 10' 10 <l.O <l.O 6.0 ND ND 

B-94 10' 10 <l.0 4.1 <l.0 ND ND 

B-128 10' 10 <1.0 <1.0 1.2 ND ND 

B-129 10' 10 <l.O 5.8 2.9 ND ND 

ESLs 
Residential 83 83 370 

Commercial/Industrial 83 83 2,500 
Construction Exposure 4,200 4,200 12,000 

Notes: 

mg/kg = milligrams per kilogram ug/kg = microgram per kilogram 

TPHg =Total Petroleum Hydrocarbons as gasoline 

TPHd =Total Petroleum Hydrocarbons as diesel 

TPHmo =Total Petroleum Hydrocarbons as motor oil 

-- =Not Analyzed or Not Applicable 

< =Not detected above the stated laboratory reporting limit 

BTEX = Benzene, toluene, ethylbenzene, 

and xylenes 

VOCs =Volatile organic compounds 

ESLs =Environmental Screening Levels, Tables A and K-3, SFR WQCB, Revised May 2008. 

E8435-06-36 TABLES.xis: 4 - Organics 1 of 1 December 2009 



TABLES 
Summary of Grab-Groundwater Sample Results 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Sample ID TPHg TPHd TPHmo 

B-17 <0.050 <0.050 <0.050 

B-19 <0.050 <0.050 <0.050 

B-75 <O.OSO <0.050 <0.062 

B-84 <O.OSO <O.OSO <0.050 

ES Ls 

GW is current/potential source 100 100 100 

GW not current/potential source 2,100 2,100 2,100 

Surface Water - Freshwater 100 100 100 

Surface Water - Marine 2,100 2,100 2,100 

Surface Water - Estuarine 2,100 2,100 2,100 

Data are shown in units of mucrograms per liter (µg/I). 

TPHg =Total Petroleum Hydrocarbons as gasoline 

TPI Id =Total Petroleum Hydrocarbons as diesel 

TPHmo = Total Petroleum Hydrocarbons as motor oil 

--- =Not Analyzed or Not Applicable 

< 

BTEX 

ND 

ND 

ND 

ND 

OtherVOCs 

ND 

ND 

4-isopropyltoluene=O. 82 

ND 

ESLs =Environmental Screening Levels, Tables A, B, & F, SFR WQCB, Revised May 2008. 

BTEX = Benzene, toluene, ethylbenzene, and xylenes 

VOCs =Volatile organic compounds 
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TABLE 6a 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

TOTAL LEAD 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

EXCA VA TIO~ SCENARIOS -

Excavation Depth 

0 to 1.0 ft 
Underlying Soil ( 1.0 to 2.5 ft.) 

0 to 2.0 ft 
Under(ving Soil (2.0 to 2.5 ft) 

0 to 2.5 ft 

Notes: 

Highway 101 Northbound 
Borings Bl to B67 

90% UCL 

551.7 
372.3 
62.9 

UC Ls 
(mg/kg) 

95% UCL 

588.5 
398.2 
69.7 

Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

(ml!lk2) (m2il) 

552 25 

269 12 

462 21 

63 2.9 

382 18 

95% UCL 
Total 
Lead 

(m2/k2) 

589 

289 

493 

70 

409 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE 6b 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Northbound excluding borings at Willow Road (B-26 to B-31) 
and University Avenue (B-43 to B-52) Overcorssings 
Borings B-1 to B-25, B-32 to B-42 and B-53 to B-67 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% uCL 

329.3 
431.3 
79.2 

UC Ls 
(mg/kg) 

95% UCL 

349.9 
468.l 
85.8 

EXCAVATION SCENARIOS . 
Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (mg/kg) (mg/I) 

0 to 1.0 ft 329 15 
Under(ving Soil (1.0 to 2.5 ft.) 314 14 

0 to 2.0 ft 380 17 
Under(ving Soil (2.0 to 2.5 ft) 79 3.6 

0 to 2.5 ft 320 15 

Notes: 

95% UCL 
Total 
Lead 

(mt!lki!) 

350 
341 

409 
86 

344 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TABLE6c 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 1011\orthbound excluding borings at Willow Road Overcorssing (B-26 to B-31) 
Borings B-1 to B-25 and B-32 to B-67 

TOTAL LEAD 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

EXCAVATION SCENARIOS . 

Excavation Depth 

0 to 1.0 ft 

Under(ving Soil ( 1.0 to 2.5 ft.) 

0 to 2.0 ft 

Under~ving Soil (2.0 to 2.5 ft) 

0 to 2.5 ft 

Notes: 

90% UCL 

431.8 
394.5 
68.3 

Total 
Lead 

(ml?fkg) 

432 

286 

413 

68 

344 

UCLs 
(mg/kg) 

95% UCL 

463.9 
423.6 
72.9 

Weighted Averages 

90% UCL 
Soluble (WET) 

Lead* 
(mg/I) 

20 

13 

19 

3.1 

16 

95% UCL 
Total 
Lead 

(m2/k2) 

464 

307 

444 

73 

370 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mgfkg = milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y =predicted soluble (WET) lead and x =total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE6d 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Northbound at Willow Road Overcrossing 
Borings B-26 to B-31 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

2,274 
108.8 
23.0 

UC Ls 
(mg/kg) 

95% UCL 

2,547 
116.3 
24.6 

EXCAVATION SCENARIOS -
Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (m2fk2) (m2fl) 

0 to 1.0 ft 2,274 105 
Under(vinf.! Soil (1.0 to 2.5 ft.) 80 3.7 

0 to 2.0 ft 1,191 55 
Under(ving Soil (2.0 to 2.5 ft) 23 1.1 

0 to 2.5 ft 958 44 

Notes: 

95% UCL 
Total 
Lead 

(m!!lk!!) 

2,547 

86 

1,332 

25 

1,070 

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mgfkg = milligrams per kilogram 

mg!\= milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x =total lead. 

Regression Line Slope: y = 0.046 x 
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TABLE6e 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 1011\orthbound excluding borings at University Avenue Overcrossing (B-43 to B-52) 
Borings B-1 to B-42 and B-53 to B-67 

TOTAL LEAD 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

EXCAVATION SCENARIOS -

Excavation Depth 

0 to 1.0 ft 

Under(ving Soil (1.0 to 2.5 ft.) 

0 to 2.0 ft 

Under(ving Soil (2.0 to 2.5 ft) 

0 to 2.5 ft 

Notes: 

90% UCL 

502 
392.3 
72.2 

Total 
Lead 

(m2'k!!) 

502 

286 

447 

72 

372 

UC Ls 
(mg/kg) 

95% UCL 

536.6 
426.8 
78.8 

Weighted Averages 

90% UCL 
Soluble (WET) 

Lead* 
(ml!fl) 

23 

13 

21 

3.3 

17 

95% UCL 
Total 
Lead 

(m1!1'k!!) 

537 

311 

482 

79 

401 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/! = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y =predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE6f 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 l'!orthbound at University Avenue Overcrossing 
Borings B-43 to B-52 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

1,202 
346.1 
16.2 

UCLs 
(mg/kg) 

95% UCL 

1,374 
382.4 
18.0 

EXCAVATION SCENARIOS . 
Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (mg/kg) (mg/I) 

0 to 1.0 ft 1,202 55 

Under/yin~ Soil ( 1. 0 to 2.5 ft.) 236 II 

0 to 2.0 ft 774 36 

Under~ving Soil (2.0 to 2.5 ft) 16 0.74 

0 to 2.5 ft 622 29 

Notes: 

95% UCL 
Total 
Lead 

(ml!lk!!) 

1,374 

261 

878 

18 

706 

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mglkg = milligrams per kilogram 

mgll = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x =total lead. 

Regression Line Slope: y = 0.046 x 
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TABLE6g 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

TOTAL LEAD 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

EXCAVATION SCENARIOS 

Excavation Depth 

0 to 1.0 ft 
Under(ving Soil ( 1.0 to 2.5 ft.) 

0 to 2.0 ft 

Under(ving Soil (2.0 to 2.5 ftJ 

0 to 2.5 ft 

Notes: 

Highway 101 Southbound 
Borings B68 to B137 

90% UCL 

649.7 
227.l 
70.8 

UCLs 
(mg/kg) 

95% UCL 

683.5 
240.9 
78.2 

Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

(mg/kg) (mg/I) 

650 30 

175 8.0 

438 20 

71 3.3 

365 17 

95% UCL 
Total 
Lead 

(mg/kg) 

684 

187 

462 

78 

385 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mgikg = milligrams per kilogram 

mgil = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x =total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE 6h 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound excluding borings at \Villow Road (B-98 to B-101) 
and University Avenue (B-113 to B-121) Overcorssings 

Borings B-68 to B-97, B-102 to B-111 and B-122 to B-137 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

585.4 
242.1 
87.3 

UC Ls 
(mg/kg) 

95% UCL 

615.2 
258.8 
101.1 

EXCAVATION SCENARIOS 

Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (mg/kg) (mg/I) 

0 to 1.0 ft 585 27 

Underlying Soil (1.0 to 2.5 ft.) 191 8.8 

0 to 2.0 ft 414 19 

Under(ving Soil (2.0 to 2.5 ft) 87 4.0 

0 to 2.5 ft 348 16 

Notes: 

95% UCL 
Total 
Lead 

(mg/kg) 

615 

206 

437 

101 

370 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x =total lead. 

Regression Line Slope: y = 0.046 x 
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TABLE6i 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound excluding borings at Willow Road Overcrossing (B-98 to B-101) 
Borings B-68 to B-97 and B-102 to B-137 

TOTAL LEAD 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

EXCAVATION SCENARIOS 

Excavation Depth 

0 to 1.0 ft 

Under(vinf! Soil ( 1.0 to 2.5 ft.) 

0 to 2.0 ft 

Underlying Soil (2.0 to 2.5 ft) 

0 to 2.5 ft 

Notes: 

90% UCL 

549.9 
219.5 
76.3 

Total 
Lead 

(mg/kg) 

550 

172 

385 

76 

323 

UC Ls 
(mg/kg) 

95% UCL 

577 
231.8 
86.6 

Weighted Averages 

90% UCL 
Soluble (WET) 

Lead* 
(mg/I) 

25 

7.9 

18 

3.5 

15 

95% UCL 
Total 
Lead 

(mg/kg) 

577 

183 

404 

87 

341 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE 6j 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound at Willow Road Overcrossing 
Borings B-98 to B-101 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

Maximums 
(mg/kg) 

5,300 
790 
820 

EXCAVATION SCENARIOS 

\Veighted Averages 

Maximum 
Total Soluble (\VET) 
Lead Lead* 

Excavation Depth (m2fk.g) (mWI) 

0 to 1.0 ft 5,300 244 
Underlying Soil (1.0 to 2.5 ft.) 800 37 

0 to 2.0 ft 3,045 140 
Underlying Soil (2.0 to 2.5 ft) 820 38 

0 to 2.5 ft 2,600 120 

Notes: 
Maximum concentrations used because data set consists of four or less unique values. 

mg/kg = milligrams per kilogram 
mg/l = milligrams per liter 

Weighted average values are based upon calculated UCLs for each depth interval. 
* = Soluble (WET) lead concentrations are predicted using slope of regression line, 

where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TABLE6k 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound excluding borings at University Avenue Overcrossing (B-113 to B-121) 
Borings B-68 to Blll and B-122 to B-137 

TOTAL LEAD 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

EXCAVATION SCEN:\RIOS . 

Excavation Depth 

0 to 1.0 ft 

Under~ving Soil (1.0 to 2.5 ft.) 

0 to 2.0 ft 
Under~ving Soil (2.0 to 2.5 ft) 

0 to 2.5 ft 

Notes: 

90% UCL 

699.6 
256.3 

101 

Total 
Lead 

(mg/kg) 

700 

205 

478 

101 

403 

UCLs 
(mg/kg) 

95% UCL 

742.7 
267 

114.5 

Weighted Averages 

90% UCL 
Soluble (WET) 

Lead* 
(m211) 

32 

9.4 

22 

4.6 

19 

95% UCL 
Total 
Lead 

(m2J'kg) 

743 

216 

505 

115 

427 

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg = milligrams per kilogram 

mg/I= milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope ofregression line, 
where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE 61 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound at University Avenue Overcrossing 
Borings B-113 to B-121 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

496.1 
62.3 
9.0 

UCLs 
(mg/kg) 

95% UCL 

547.6 
66.7 
9.3 

EXCAVATION SCEN i\RIOS 

Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (m2/k2) (m2/l) 

0 to 1.0 ft 496 23 
Under~ving Soil ( 1.0 to 2.5 ft.) 45 2.0 

0 to 2.0 ft 279 13 
UnderZving Soil (2.0 to 2.5 ft) 9.0 0.41 

0 to 2.5 ft 225 10 

Notes: 

95% UCL 
Total 
Lead 

(mz/k2) 

548 

48 

307 
9.3 

248 

UCL= 
mgikg= 

mgil = 

Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
milligrams per kilogram 

*= 

milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 
Soluble (WET) lead concentrations are predicted using slope of regression line, 

where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE6m 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Northbound - Marsh Road to University Avenue 
Borings Bl to B48 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90o/o UCL 

626.8 
257.1 
57.5 

UCLs 
(mg/kg) 

95o/o UCL 

667.1 
275.3 
62.0 

EXCA VA TIO~ SCENARIOS . 
Weighted Averages 

90o/o UCL 
Total Soluble (\VET) 
Lead Lead* 

Excavation Depth (mg/k2) (mg/I) 

0 to 1.0 ft 627 29 

Under~ving Soil (I. 0 to 2. 5 ft.) 191 8.8 

0 to 2.0 ft 442 20 
Underlying Soil (2.0 to 2.5 ft) 57 2.6 

0 to 2.5 ft 365 17 

Notes: 

95o/o UCL 
Total 
Lead 

(mg/k2) 

667 

204 

471 

62 

389 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg!\<g = milligrams per kilogram 

mg!! = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x =total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE6n 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 1011\orthbound - University Avenue to Embarcadero 
Borings B-49 to B-67 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

492.6 
760.3 
106 

UC Ls 
(mg/kg) 

95% UCL 

538.0 
839.5 
122.7 

EXCAVATION SCENARIOS 

Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (mg/kg) (mg/I) 

0 to 1.0 ft 493 23 

Under(ving Soil ( 1.0 to 2.5 ft.) 542 25 

0 to 2.0 ft 626 29 

Under(ving Soil (2.0 to 2.5 ft) 106 4.9 

0 to 2.5 ft 522 24 

Notes: 

95% UCL 
Total 
Lead 

(m2'k2) 

538 

601 

689 

123 

576 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y = predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE 60 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound - Marsh Road to University Avenue 
Borings B-68 to B-137 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

705.3 
236.3 
123.8 

UC Ls 
(mg/kg) 

95% UCL 

753 
252 

139.1 

EXCAVATION SCENARIOS . 
Weighted Averages 

90% UCL 
Total Soluble (\VET) 
Lead Lead* 

Excavation Depth (mg/kg) (mg/I) 

0 to 1.0 ft 705 32 
Underlying Soil ( 1.0 to 2.5 ft.) 199 9.1 

0 to 2.0 ft 471 22 
Under~ying Soil (2.0 to 2.5 ft) 124 5.7 

0 to 2.5 ft 401 18 

Notes: 

95% UCL 
Total 
Lead 

(m2/k!!) 

753 
214 

503 
139 

430 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mg/I = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y =predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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TOTAL LEAD 

TABLE 6p 
Summary of Lead Statistical Analysis - Soil 

Highway 101 Auxiliary Lane Addition Project 
Santa Clara and San Mateo Counties, California 

Highway 101 Southbound - University Avenue to Embarcadero 
Borings B-117 to B-137 

0 to 0.5 ft 
1.0 to 1.5 ft 
2.0 to 2.5 ft 

90% UCL 

648.l 
264.8 
11.8 

UCLs 
(mg/kg) 

95% UCL 

690.9 
287.7 
12.3 

EXCAVATION SCENARIOS . 
Weighted Averages 

90% UCL 
Total Soluble (WET) 
Lead Lead* 

Excavation Depth (mg/k2) (mg/I) 

0 to 1.0 ft 648 30 

Underlying Soil ( 1.0 to 2.5 ft.) 180 8.3 

0 to 2.0 ft 456 21 

Underlying Soil (2.0 to 2.5 ft) 12 0.54 

0 to 2.5 ft 368 17 

Notes: 

95% UCL 
Total 
Lead 

(ml!lk2) 

691 

196 

489 

12 

394 

UCL= Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment) 
mg/kg= milligrams per kilogram 

mgil = milligrams per liter 
Weighted average values are based upon calculated UCLs for each depth interval. 

* = Soluble (WET) lead concentrations are predicted using slope of regression line, 
where y =predicted soluble (WET) lead and x = total lead. 

Regression Line Slope: y = 0.046 x 
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City of Menlo Park 701 Laurel Street 
Menlo Park, CA 94025 

Permit No.: ECR2009-00165 

Issued:815/2009 
Engineering Division 

CITY OF 

MENLO 
PARK 

Phone:(650) 330-6740 

Keep Permit at work site 

D Curb & Gutter Permit 

[)Sidewalk, Driveway Permit 

Name of Applicant (person) 

JOHN LOVE 

Name of Owner 

Name of Contractor 
GE OCON CONSULT ANTS 

ENCROACHMENT PERMIT 

D Street Opening Permit 

O»ebris Box 

oother: 

ONE PERMIT PER ADDRESS 
Representing Location of work 

[)owner Van Buren Road and Pierce Road. 

Address City State 

Address City State 
6671 BRISA STREET LlVERMORE CA 

Call for Inspections 

Zip Telephone 

Zip Telephone 

94550 925-371-5900 

CA Contractor License No Menlo Park Business License No Est. Start Date Est. Completion Date 

Estimated Construction Cost Insurance provided by 
(Estimate work in city RJW 
only. Do not include value $5,000.00 
of utility.) 

Description of work to be done: 

Advance 4 temporary soil borings in public right of way. Conditions: Notify neighbors 72 hours before work is to begin. Include work 
schedule. 

Call Underground Service Alert (USA) at 1-800-227-2600 before you dig 

GENERAL CONDITIONS OF PERMIT: (See attached sheet) 

I hereby acknowledge that I have read this permit and the attached conditions, that the infonnation given by me is correct, that I am the owner or the 
duly authorized agent of the owner, and that I agree to comply with the conditions and all applicable provisions of state laws, city ordinances, and the 
rules of any governmental agency involved. 

I 

Q v. fi le. 

Approved by: 

Page 1of3 

Signature of Applicant 
(Owner or authorized agent) 

Title 

Permit expires 
1 li5/2009 

Fees (retained by city) 

Deposit 
(refundable) 

Total due to City 

Date 

CITY 

$400.00 



CITY or 
MENLO 
PARK 

GENERAL CONDITIONS OF PERMIT 
City of Menlo Park 701 Laurel Street Menlo Park, CA 94025 
Engineering Division 

Phone:(650) 330-6740 

Permit No.: ECR2009-00165 

1. This permit, regardless of when dated, shall not be in effect until the applicant has obtained all licenses 
and other permits required by law. 

2. This permit is declared null and void if work has not begun three (3) months after the date of application 
and shall expire on __________ _ 

3. Any damages to existing facilities and improvements above ground or below ground, shall be promptly 
repaired or replaced at the permittee's expense, and claims for damage to City property must be promptly 
paid . 

4. The City of Menlo Park shall not be responsible for exact locations or depths of existing utilities or other 
facilities . 

5. The permittee shall be responsible and liable for, and shall hold the City and its Commissions, Boards, 
Officers, and employees free and harmless from all liens and claims involving personal injury or property 
damage of any kind due, directly, or indirectly, to said permittee's operations and use of City's lands 
herein described. 

6. All work shall comply with the City Standards including safety precautions (warning signs, barricades, 
lights) site restoration, and clean-up shall be done by a licensed and insured contractor. 

7. Street Opening, Sidewalk, Curb and Gutter, and Driveway Permits. The Construction Supervisor shall be 
notified at least 24 hours prior to beginning work and 24 hours prior to each inspection. The number and 
type of inspections required, and any tests that may be required will be as directed by the Construction 
Supervisor. The Construction Supervisor may be contacted by calling (650) 330-6740, and shall also be 
notified 24 hours prior to concrete pour. 

8. Construction activities are restricted to the weekdays between 8:00 AM and 6:00 PM. 

SPECIAL CONDITIONS 
~ This grant of permission does not constitute a deed or grant of any easement by the City, is not 

transferable or assignable and is revocable at any time at the will of the City. 

IR] This permit does not authorize tree trimming or tree removal. 

IR] Obtain permit from City for traffic lane closure. 

~ The use of City property by permittee shall be limited to the purposes set forth by this permit and no 
structures of any kind, except those expressly permitted shall be erected or placed thereon. 

ADDITIONAL CONDITIONS 

Conditions: Notify neighbors 72 hours before work is to begin. Include work schedule. Maintain 
pedestrian and bycyclist safety at all times. 

Page2 of 3 
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SM 101 PM 0.0/ 3.6 
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Project Name: _____ _,_~----

Project Location : ___ _____ _ 

City Inspector: _________ _ 

Purpose of Work: ________ _ 
(This traffic control plan is valid for this 
function only!) 

Working Hours: 9:00 a.m. to 3:00 p.m. 
(contractor must request working hour 
extension in writing to the Transportation 
Manager). 

Duration of Work: From __ to 
(contractor must request working hour 
extension in writing to the Transportation 
Manager) . 

Contractor Name: t',.. .. ,. , .. ' ·· ' , ' , ' 

Foreman Name :-',_.\;._, '".·-.~· ·-=L,,,_o'-'f _____ _ 

Foreman Cell Number: 'i_, < -" ''• " t 
Emergency Number: -f,.. · ?I 

Contractor shall not start work until 
inspector approves the traffic contro l in 
the field . Call 650.330.6740 

SPECIAL INSTRUCTIONS 

Reviewed by Date ____ _ 

Revised by _____ Date ___ _ 
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Project Name: ;·,_ . ._,. .,, f-1_ , I • l 11, -!•·•"-· 
•I"'·"' G.v <,... p ,( f\fcd _, 

\ Project Location: R ""_. ,,_,~ ,~ A~-.:. 

\ City Inspector:, __________ _ 

ot.-. ;tJ, 

\ 

Purpose of Worl<.: .c.!<. N"', s~ . 1 I' .' c- M.­

(This traffic control p\an is valid for this' 

\ function only!) 

\ Working Hours : 9:00 a.m. to 3:00 p.m. 
\ (contractor must request working hour 
, ex:tansion in writing to the Transportation 

\ Manager). 

\ Duration of Work: From __ to _ 

\

(contractor must request working hour 
ex:tension in writing to the Transportation 

Manager) . 
! 

\ \ Contractor Name : (ieoc.u~ CcC\'>>J '*~-\-5 

\ Foreman Name : ::S-oh~ \-ovL 

\

Foreman Cell Number: c;<s s.:i s:-· •11 '-/ ?"-­

Emergency Number: l j:;,( - ·:s11 -s:<JoO 

\ 
\ Contractor shall not start work until 
\ Inspector approves the traffic control in 

'I the field . Call 650.330.6740 

SPECIAL INSTRUCTIONS 

1==-------=== 
Reviewed by ----

Date _ __ _ 

Revised by 
Date_-
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Project Name: Cc. \·\ .. .,, i-L.,, 1 1.-•Jo:.I.- '\ '" 

1;, ~.-< t \ Jt. r , e_ c·,- J 
Project Location :_,_r--'-' --------· 

City Inspector: ___ ______ _ 

Purpose of Wark: f\,,'• r s" \ ,, · c.. 
(This traffic control plan is valid for thi:i 
function only!) 

Working Hours: 9:00 a.m. to 3:00 p.m. 
(contractor must request working hour 
ex:tension in writing ta the Transportation 
Manager). 

Duration of Work: From to 
(contractor must request working hour 
extension in writing to the Transportation 
Manager). 

Contractor Name: Geocu" cr,,....sud<>., tr 

Foreman Name: ::.f.,h,.,. !:-._.""-:>_',..___ _____ _ 

Foreman Cell Number: 0? < .::-;1 >'· <11 '-IC. 

Emergency Number: 91 :{- :,7; SC/OO 

Contractor shall not start work until 
inspector approves the traffic control in 
the field . Call 650 .330.6740 

SPECIAL INSTRUCTIONS 

Reviewed by Date ____ _ 

Revised by . _____ Date ____ _ 
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-----c1n o•· ME.NLO PARK 
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M:"-NCE ct TR.A.l'+IC COf(fROl PER ~OY'C. Sol..AM. 
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Projectl~ame: .. 1·.,, .-J• 
v~,.., ~· :,.,._.,.. :;,_\ "''e'"' 

1 
Project location: .,- ' ~ . c -. , ; , r 

1

1 
City Inspector: _________ _ 

I Purpose of Work: A\ .... _,·r.~ <.: ,·. 

I 
(This traffic control plan is valid for thi!> 
function only!) 

I Working Hours: 9:00 a.m. to 3:00 p.m. 
(contractor must request working hour 

I extension in writing to the Transportation 
, Manager) . 

Duration of Work: From to 
(contractor must request workinghour 
extension in writing to the Transportation 
Manager). 

Contractor Name: G~oc-c.~ Cc ... .> ~ H o.,lJ" 

Foreman Name: 3 ., \-.. A Love 

Foreman Cell Number: 9:J.S° · ~ -;; > '-I• -I Z 

Emergency Number: 9;. S: - 3 7 / · S'ioC> 

I 
Contractor shall not start work until 
Inspector approves the traffic control in 
the field . Call 650 .330.6740 

' I SPECIAL INSTRUCTIONS 

\ ___ _ 

1 

\ j Reviewed by Date. ___ _ 

l Revised by Date ___ _ 
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Project Name : · ,, , . ' ' 
~ y . 1· 

Project Location: ,-., , . ', ., .. ,_/ 11 ;c 

City Inspector: ________ _ _ 

Purpose of Work: 1•,n ,.,. ; · ..::;, -. (' .. 
(This traffic control plan is valid for this ' 
function only!) 

Working Hours : 9:00 a.m. to 3:00 p.m. 
(contractor must request working hour 
extension in writing to the Transportation 
Manager) , 

Duration of Work: From to 
(contractor must request working hour 
extension in writing to the Transportation 
Manager) . 

Contractor Name: G,.~~-:.1.,,.. Cc.1.(;'"·/Jfc ... c.-.\. ~ 

Foreman Name: ;Jo \.-.· 1-.c , <:, 

Foreman Cell Numbe;: q;;ic:; ~ __, ,-_,,, ·-1? 

Emergency Number: 9.::15'- 3-11-sc"'o 

Contractor shall not start work until 
inspector approves the traffic cont rol in 
the field. Call 650.330.6740 

SPECIAL INSTRUCTIONS 

Reviewed by Date ____ _ 

Revised by ____ _ Date ____ _ 



ENVIRONMENTAL HEALTH 
ORDINANCE: 04023 S A N MATE 0 COUNTY PERMIT 09- 1 4 6 9 

eee~ 
Protecting Our Health and Environment 

PIE: 2010 MONITORING WELLS - INSTALLATION/DESTRUCTION 

FACILITY: ·''' 
···:1:~ii~~·"""·;g .. ::~ .. ·~·~;~. 

,,., ,, .. ,,,.,,,4 .. ,, •. ""()~ER,i'-' · .,,._ 
·:~:~~~ ... .;~.F ·- ..... ~r~ ..••. .. . ~·f::. ;";f-~~ --r.~;·::; '"'·;. ~·~ ... 

.. ,.,,, ' .. .-.. ,..;.•.'· ·····~'"'">''!" .. , CA.ri 1'~S::D1S:TRI CT 4 

~ii~, ,~:::! ~~:~ MS8C 

ADJ TO HWY 101, MENLO PARKJJ,:~ 

,.} .. •·"·:'.~;:ijl~-,. 
'~. -~~}'"· . f'P 

. . . ~:1- . '" 

.. NO APN LI~Efi'.!i.~~~$: \ 
.. OUNT.PAift --;'.~~-544 00 

CONTRACTOR: 
VIRONEX. INC 

~ ~:J re:· '. -~~~"'''·· 
TERMS & CONDITIONS: i -.,i>-" .... :"""- •-.,. ,,. '""···!?· · . 

'.~ t.. . J~r ~\ ~ .. ~·. ·. :<~~·:· .... ~-v ~i ·~. 
CONSTRUCT SOILltB@mNGSr.(13) ::.:<)~· 
CONSULTANT: GE©CON CONSOEI .. 

i' -I>. •· '"'St~· 

(JOHN LOVE) '\ •P,!~:c'if-~. ·2 .~;, 
" . . ~-~;~-

'.t;·t~ ~:.. 

"-1~~:.r. ... · -;··· 

·-~ 

? ,, 
.1·· 

~~ ·. 

, '.v ;:'J? ;·•:;,v.:~t,}~:;jj~;~;~. ,'.\~·:·;~;~;/f). , .. / DENO MILANO 

.. :, -~' f . :. i, -· .~ '~~:, . ;~:-._,. L 9 
1,,rENvIRONMENT AL HEAL TH SPECIALIST 

'·· : ·"~· .,i:~:.:?<;·~·:.~:.: ... ~-;::,:,:~~"'~~:,-~·i' ~~_,,.::"·'' 
t. ~ ·· ·' 

DA TE ISSUED: 8/19/2009 . ::~~. 

EXPIRATION DATE: 12/19/2009 

THIS PERMIT IS NONTRANSFERABLE AND MUST BE POSTED ON·SITE IN A CONSPICUOUS PLACE 

;., 
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of' s-1~ 2009 SUBSURFACE DRILLING PERMIT APPJ.;l~ATlo'& ;io·~ 
~--· "". -~ ENVIRONMENTALHEALT .. ,.,ERVICESDIV~SfON ~-·:·· . 
P . £t:- )' SAN MATEO COUNTY SAN MATEO CO UNTY HEALT H DEPARTMENT • :.--i . . """"' .:' 0 IRONMENTAL HEAL. TH 2000 .\LAMEDA DE LAS PULGAS, SUITE 100, SAN MATEO CA ~4403 I "5 . 

... vorcE (650) 372-6200 FAX (650) 627~8244 w- !.;c:l/1)-
0~..,DED ~6""' AUG 1 2 zo~LLOW FIVE (5) WORKING DAYS FOR PROCESSING PER1'1IT 

Fees: $544 (env/wells) ~CEIVEtfILLING DATE & TIME MUST BE SCHEDULED WITH COUNTY 
$340 (geo borings onfy)- STAFF AT LEAST THREE (3) WORKING DAYS IN ADVANCE 

Site Name Mj . .\-o l-\-w~ \DI Assessor's Parcel # __ N~d~ _______ (one per permit) 
Drilling Location Address Hw,, IOI bdwc."' '(r\~h. RJ,_~ ... ~.Jecc. BJ. City mer.Jo f"'-1'-V'-
To Be Constructed In: ~ubli/Property 0Private Property 0Rcfuse 00lher ______________ _ 

Maximum Proposed Depth Wells/Borings / 8 (feet) Drilling Method 01 .I'<-~ \- l\J~h. 

Boring Diameter :< 11 Casing Diameter Screen Interval __________ _ 
Development Method (additional 72 hour staff notification required) 
Destruction Method (6 gallons water max per 94 lb cement, up to 5% benlonite): 0Pressure grouting (provide well construction logs) 00verdrilling 

WELL/BORING OWNER: YELL/BORING OWNER NA1\-IE OR CONTACT NAME SHOULD MATCH SIGNATl!RE 

Name ~\~..s- o.:s.i-f'.t......\- '"{ Contact Person_ ..... ~'-'--~-,...,1"1~'-b...:::e,,=---------
Address I It 6,"Qv'l/;J Ave.- ms ~c.. City, State, ZIP o(J:(.\;:J;! . cA 9'z'f>a.3 
Telephone (s-1~) 2.SZ- lj9t4 Email O..n."'--M-Uf"."bl. Q.J>Cr.c~. ov 
Il is my responsibility to notify the County of any known changes in the purpose of this well/boring from that which is indicate on this 
application. It is my responsibility to notify the County of any known damage to the well, and to maintain the well in good condition. (letter 
signed by well/boring owner/contact person, containing above language and attesting to knowledge of all permit requirements and conditions, 

may be s11bstiflltedfor signature on permit application.) !\ ~ , Date 0 t'2}P ,I 0 "t 
Well/Boring Owne1·'s/Contact Person's Signature fj'f\O \Y'-.af\o \.) Y-\ \.::e 
PROPERTY OWNER: NAME AS APPEARS ON ASSESSOR'S ROLES SllOULD l'rlATCH SIGN..I. TURE 

Name ~ \ \-~s - °'·~-t-" <... t- '-{ Contact Person A~ be... 
Address 111 G(;\(Q A-Ir(... tn5 ~c City, State, ZIP·-~~1.<.:~\&l:\J~-cA--9-<J.J-"-~-----

Telephone (F-19) 2,l?;ru-L/c:i I c./ Email C\1\0\_ vt"\ \>e <(,Jo+. co....~ov 
I understand that a well/boring is being installed on my property. l agree to notify the County and Well Owner of any known damage to the well. 
(Leiter signed by property owner, containinq above language, or encroachment permit may be substituted for signature on per it application.) 

Property Owner's Signature /"\. a ii OY\o l)y\ be- Date 0'5 lo O 

Drilling Company: V,·ro() t.,L ~c.. Contact Person ~ A~\~ Oo..l"'\~ +-; 
Address: .5;!.9'A PAC..h(.c.u C,\VJl. CS7 Drillers License# __. ...... o"""s"9..;;.._ ..... ;~""""'""------
City, State, ZIP P"'-c..he..co. <A C/<t.SS3 Telephone!Email~==-.:,~==..:;;>.'-'-\-_,\'-'L\'--'qo.=.-o+-------
1 certify that the well/boring will lie constructed in compliance with the conditions of this permit (see reverse), the S Mateo County Ordinance, 
and the Stale Water Well Standards, and that the licens ·listed above is considered current and active by the Contractors State License Board. 

Driller's Signature Sc::e ""\tc.. Date 

Consultant Company: Geoc.o~ Co".sv l h"·"-\-...s • U,c.. Project Manager__,,,,.::f< ......... o~~~"'~=Lo~v<..~--------
Address: 0<t?11 &>,:>"' .s.J... r Telephone (9~[2 371-s"?oO 
City, State, ZIP LI 'f<rri'\c "<- ell- Q''tSS?:> Email /w< .. Q...c. e.occ."1'>\.c.. <:.o~"" 
I certify that this application is correct tdthe best of my knowledge. I certify the well/boring will be cQstructed/destroyed in compliance with the 
conditions of this i;ennit (see reverse), the San Mateo County Ordinance, and the State Water Wetl Standards. I understand that 1 am responsible for ·• 
General Conditions '"D and E" of this permit. I certify if I indicated the purpose of drilling is gcotechnical, then no one will use the boring to collect any 
samples for environmental analyses. (Responsible Professional must be a Califomia Professional Geologist 01' Civil Engineer.) 

Responsible Professional's Name (Please pri~ly) 

Responsible Professional' s Signature ___ _,~....,.........,"'"cr-__________ _ 
California Professional Geologist (PG) No. ~3LS 

Date ?//o/d1 

or Civil Engineer No. 

Please see additional tlages of application for requirements, general permit conditions, instructions, and fees 
R1tvised 1Ne1y January I 
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REQUIREMENTS: 
An accurate & correct map of existing and proposed well/boring locations must be included with the permit 
application. The well/boring location map must include the following. 

I. North arrow, existing & historic site features, wells, approximate property lines and any other pertinent 
existing & historic features and information. 

2 . Proposed well/boring locations to scale. 
A work plan describing the drilling and construction/destruction methodology, at a minimum, is required by County 
Staff. Upon review of information on this application and the submitted work plan, and subject to approval noted 
below, a permit will be issued allowing well/boring owner, driller, and responsible professional (consultant) to perform 
the specified work. The permit is subject to both General and Special Conditions stated below. A copy of the 
approved Subsurface Drilling Permit must be available on site while work related to the permit is being performed. 
Drilling date and time must be scheduled with County staff at least three (3) working days in advance of field work. 
Drilling may begin at the notified date and time whether County staff is present or not. 

GENERAL CONDITIONS: 
A. Well and boring construction and destruction under this permit is subject to the Standards for the Construction of 

Wells in San Mateo County, County Groundwater Protection Program (GPP) Guidelines, Policies & Procedures, 
the State Water Well Standards, and any instructions by a Health Department representative. 

B. Well/Boring Owner, Driller, and Responsible Professional assume responsibility for all activities and uses under 
the permit, including compliance with Workmen's Compensation Laws, and indemnify, defend and save the 
County of San Mateo, its' officers, agents and employees, free and harmless from any and all expense, cost, or 
liability in connection with or resulting from work or stopped-work associated with the permit, including, but not 
limited to, property damage, personal injury, wrongful death, and loss of income. 

C. Ali borings must be properly destroyed (grouted/sealed) within 24 hours of drilling unless special conditions are 
approved in writing as part of this permit. 

D. Analytical results of all soil and groundwater samples collected during the execution of drilling under this permit 
must be submitted to County GPP staff by the Responsible Professional within 60 days of sample collection. lf 
contamination is discovered during drilling, verbal notification to County GPP by the Responsible Professional is 
required within 72 hours of discovery. Proper storage, labeling & disposal of investigation-derived residual 
wastes are the responsibility of the consultant unless stated otherwise contractually. 

E. In addition to the County copy of the State DWR Form 188, boring logs and well construction details for all 
bGrin!,>s/wells except geotechnical borings, signed by a Responsible Professional, must be submitted to County 
GPP by the Responsible Professional within 60 days of drilling/construction/destruction. As-built 
locations/dimensions must be finalized in subsequent report of findings submitted to County GPP by the 
Responsible Professional within 60 days of drilling/construction/destruction. 

F. Permit is valid only for the purpose specified herein. No change in construction procedure, as described on this 
pennit application, in the associated workplan, or in the special conditions below, will be allowed except upon 
written permission from the County. 

G. Permit is valid for one mobilization only and is automatically canceled if not exercised, or if an extension is not 
applied for and granted by County GPP, within 120 days of the original permit issuance date. Failure to notify staff 
of cancellation or delay in start time, at least one minute prior to notified start time, will result in the Consultant 
will be billed an Inspection Cancellation fee of $249 for 2009 if OPP staff attempted to perform an inspection. 

H. Wells installed under this permit may not be used for domestic, municipal, commercial, or irrigation water supply. 
I. All work plans and reports related to work performed under County oversight must conform to County GPP 

guidelines, Regional Water Quality Control Board guidelines, and State Water Well Standards. 
1. Top-of-casing elevation of ail wells must be surveyed to the nearest 0.0 !-foot relative to Mean Sea Level 

(NA VD88) and submitted to County OPP within 60 days of drilling, and to State GeoTracker as appropriate. 
K. Latitude and longitude of all wells must be surveyed with sub-meter accuracy relative to NAD83 and submitted to 

County OPP within 60 days of drilling, and to State Geo Tracker as appropriate. 
L. Violation of any requirement or general or special permit condition may result in an order by GPP staff to cease 

work under this permit, correct the violation, and potentially re-permit the work as a new mobilization. 
SPECIAL CONDITIONS: ___________________________ _ 

Approved :-.#f.~<(,JP-t.:=:.-'4';u:--JA-,.{-!..H~'------ROiS [)# ________ Date: e). l ~ -Dj 
Revised every J, 
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APPENDIX C 

Residual Squared Residual 

Sample Depth Total Lend WET Lead WET Lead WET Lead 

Sample ID (feet) (mg/kg) (mgil) (mg/I) (mgil) 

B-93 I' I 160 7.4 0.04 0.00 

B-62 O' 0 260 12 ON 0.00 

B-5 l' 390 18 0.07 0.00 

B-127 l' I 100 4.5 -0.10 0.01 

B-87 O' 0 300 14 0.20 0.04 

B-118 O' 0 98 4.3 -0.21 0.04 

B-116 O' 0 75 3.1 -0.35 0.12 

B-35 O' 0 99 4.l -0.45 0.20 

B-83 O' 0 72 3.8 0.49 0.24 

B-69 2' 2 55 2.0 -0.53 0.28 

B-47 l' 140 5.9 -0.54 0.29 

B-28 l' l 150 6.3 -0.60 0.36 

B-68 O' 0 140 7.1 0.66 0.44 

B-51 0' 0 59 3.4 0.69 0.47 

B-92 O' 0 560 25 -0.75 0.57 

B-29 l' l 110 5.9 0.84 0.71 

B-63 O' 0 85 3.0 -0.91 0.83 

B-l 19 l' 96 3.5 -0.91 0.84 

B-116 l' 93 3.3 -0.98 0.95 

B-30 I' 63 1.9 -LOO 0.99 

B-100 l' 83 2.8 -1.02 1.03 

B-75 2' 2 57 l.6 -1.02 1.04 

B-7 2' 2 280 14 1.12 1.26 

B-66 I' 180 9.5 1.22 1.49 

B-53 I' l 53 1.2 -1.24 1.53 

B-19 0' 0 190 10 1.26 1.59 

B-92 l' 83 2.5 -l.32 1.73 

B-17 O' 0 110 3.7 -1.36 1.85 

B-10 l' l 56 1.2 -1.38 1.89 

B-53 2' 2 SL 0.93 -1.42 2.00 

B-74 l ' 160 5.9 -1.46 2.12 

B-108 O' 0 S6 4. l l.52 .., " 
~. ~" -, 

B-90 l' 65 1.4 -1.59 2.53 

B-98 l' 6S l.4 -1.59 2.53 

B-71 l' 470 20 -1.61 2.60 

B-75 l' l 87 2.1 -1.90 361 

B-109 O' 0 3SO 18 1.91 3.63 

B-47 0' 0 390 16 -1.93 3.74 

B-2.2 O' 0 5S 4.5 1.97 3.88 

B-89 0' 0 100 6.6 2.00 4.01 

B-4 O' 0 130 8.0 2 02 4.09 

B-l I l' 120 7.6 2.08 4.33 

B-86 l' ISO 9.0 2.10 4.42 

B-119 O' 0 83 l.7 -2.12 4.48 

B-30 O' 0 590 25 -2. L' 4.54 

B-103 l' l 79 LS -2.13 4.55 

B- lS O' 0 170 5.6 -2.22 4.92 

B-46 0' 0 79 S.9 2.27 5.14 

B-25 O' 0 74 l. l -2.30 530 

B-41 0' 0 130 8.3 2.32 5.39 

B-6 O' 0 290 11 -2 .34 5.46 

B-118 l' l 100 7.0 2.40 5.77 

B-4 2' 2 92 l.8 -2.:B 5.91 

B-88 l' l· 140 8.9 2.46 6.06 

B-86 O' 0 490 2S 2.47 6.09 
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APPENDIXC 

Residual Squnred Residual 

Sample Depth Total Lend WET Lead WET Lend WET Lead 

Sam~le ID (feet) (mg/kg) (mg/I) (mg/I) (mg/I) 

B-40 l ' l l80 5.8 -2.48 6.14 

B-19 l' I 57 0.125 -2.50 6.23 

B-64 O' 0 78 6. l 2.51 6.32 

B-9 l ' 470 19 -2. 61 6.83 

B-137 I' 420 22 2.69 7.21 

B-12 I' 320 12 -2.72 7.37 

B-12 2' 2 100 1.8 -2.80 7.83 

B-5 O' 0 540 22 -2.83 8.02 

B-74 0' 0 120 8.5 2.98 8.89 

B-125 I' 79 0.59 -3.04 9.26 

B-17 I' 120 8.7 3.18 10.12 

B-35 I' I 560 29 3.25 10.55 

B-57 O' 0 310 l l -3.26 10.60 

B-8 I' 450 24 3.31 10.93 

B-101 2' 2 190 5.3 -3.44 11.81 

B-122 I ' l 250 7.9 -3.60 12.93 

B-135 O' 0 590 31 3.87 14.97 

B-98 0' 0 240 15 3.96 15.7 1 

B-126 O' 0 260 16 4.04 16.35 

B-111 I' 120 1.4 -4.12 16.96 

B-102 O' 0 170 12 4.18 17.49 

B-7 I' 100 039 -4.21 17.71 

B-97 O' 0 140 ll 4.56 20.81 

B-129 0' 0 120 0.82 -4.70 22.07 

B-67 O' 0 440 25 4.77 22.72 

B-34 1' I 110 0. 125 -4.93 24.34 

B-12 O' 0 500 28 5.01 25 .07 

B-70 O' 0 130 ll 5.02 25.22 

B-48 O' 0 200 4.0 -5.20 27.01 

B-93 O' 0 530 19 -5.37 28 .86 

B-32 2' 2 89 9.5 5.41 29.24 

B-77 O' 0 210 3.9 -5 . 76 33. 14 

B-72 l' 330 9.3 -5.88 34.52 

B-135 l ' 170 14 6.18 38.22 

B-77 I' 210 3.4 -6.26 39.15 

B-32 I' I 140 13 6.56 43.06 

B-84 O' 0 470 15 -6.61 43 .74 

B-132 l' l 180 l5 6.72 45 .19 

B-75 O' 0 370 24 6.99 48.79 

B-31 I' 1 130 13 7.02 49.31 

B-76 O' 0 130 13 7 02 49.31 

B-58 O' 0 260 19 7.04 49.61 

B-52 0' 0 210 17 7.34 53 .92 

B-55 l' 1 57 10 7.38 5-1.45 

B-29 O' 0 270 4.7 -7.72 59.54 

B-6 2' 2 220 2.3 -7.82 61.LO 

B-80 2' 2 5.2 9.6 9.36 87.63 

B-121 0' 0 270 23 10.58 112.02 

B-73 O' 0 160 19 11.64 135.54 

B-37 I ' 360 4.3 - 12 .25 150.18 

B-124 l' 8. l 13 12.63 159.45 

B-41 I' 290 0.70 -12.64 159.66 

B-109 l' I 540 38 13 .17 173.39 

B-26 0' 0 450 7.5 -13 .19 174.07 

'.'ot rs(•d 
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APPENDIXC 

Residual Squared Residual 
Sample Depth Total Lead \VET Lead WET Lead WET Lead 

Sample ID (feet) (melk~) (me/I) (m~/I) (mg/I) 

B-24 l' I lOO l 8 13 .-W i79.60 

B-3 r 25 15 L~.35 J9l.33 

B-9J O' 0 480 i"' .. I !·1.93 222.Si 

B-96 !' 280 29 16.12 259.% 

B-81 O' 0 450 3.8 -l6.89 28539 

B-lOJ l' l 490 40 17.47 J05.!0 

B-J25 o· 0 350 J4 l7.91 320.59 

B-8 2' -. 560 6.1 -19.65 .'<%.2ii "" 
B-12.~ 1' 540 4.J -20.73 -129.8.> 

B-52 l' l 470 0.5 l -21 Hi 445.:15 

lJ-113 O' () 580 48 21.33 454.90 

B-3 ()' 0 360 40 2-1.45 5·i9.68 

B-134 ()' 0 140 61 54.56 2977.01 

B-105 ff () 98 65 6!H9 3659.45 

B-3J O' 0 JOO 71 66.40 4409.15 

Total vs WET Lead y = 0.046x 
R2 = 0.6573 
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APPENDIX C - Lead UCLs 

SB-WR-X-0 NB-OCs-X-0 
Number of Valid Observations 65 Number of Valid Observations 51 
Number of Distinct Observations 54 Number of Distinct Observations 44 
Minimum 2.5 Minimum 2.5 
Maximum 2700 Maximum 2000 
Mean 460 Mean 257.3 
Median 160 Median 55 
SD 580 SD 405.3 
Variance 336390 Variance 164237 
Coefficient of Variation 1.261 Coefficient of Variation 1.575 
Skewness 1.766 Skewness 2.476 
Mean of log data 5.1 63 Mean of log data 4.457 
SD of log data 1.622 SD of log data 1.551 

90% Standard Bootstrap UCL 549.9 90% Standard Bootstrap UCL 329.3 
95% Standard Bootstrap UCL 577 95% Standard Bootstrap UCL 349.9 

SB-WR-X-1 NB-OCs-X-1 
Number of Valid Observations 65 Number of Valid Observations 51 
Number of Distinct Observations 56 Number of Distinct Observations 43 
Minimum 1.5 Minimum 2.5 
Maximum 1300 Maximum 4100 
Mean 171 .9 Mean 312.7 
Median 37 Median 53 
SD 292 SD 671.6 
Variance 85290 Variance 451048 
Coefficient of Variation 1.699 Coefficient of Variation 2.147 
Skewness 2.488 Skewness 4.051 
Mean of log data 3.882 Mean of log data 4.05 
SD of log data 1.679 SD of log data 1.962 

90% Standard Bootstrap UCL 219.5 90% Standard Bootstrap UCL 431.3 
95% Standard Bootstrap UCL 231.8 95% Standard Bootstrap UCL 468.1 

SB-WR-X-2 NB-OCs-X-2 
Number of Valid Observations 65 Number of Valid Observations 51 
Number of Distinct Observations 42 Number of Distinct Observations 39 
Minimum 2.4 Minimum 2.5 
Maximum 1900 Maximum 830 
Mean 39.28 Mean 53.47 
Median 8 Median 8.1 
SD 234.6 SD 143.6 
Variance 55030 Variance 20626 
Coefficient of Variation 5.971 Coefficient of Variation 2.686 
Skewness 8.043 Skewness 4.293 
Mean of log data 2.188 Mean of log data 2.53 
SD of log data 0 .912 SD of log data 1.434 

90% Standard Bootstrap UCL 76.28 90% Standard Bootstrap UCL 79.21 
95% Standard Bootstrap UCL 86.62 95% Standard Bootstrap UCL 85.83 

SB-UA-X-0 SB-UA-0 
Number of Valid Observations 60 Number of Valid Observations 9 
Number of Distinct Observations 50 Number of Distinct Observations 9 
Minimum 2.5 Minimum 21 
Maximum 5300 Maximum 1500 
Mean 559.5 Mean 300.3 
Median 225 Median 83 
SD 849.9 SD 483.9 
Variance 722309 Variance 234125 
Coefficient of Variation 1.519 Coefficient of Variation 1.611 
Skewness 3.462 Skewness 2.356 
Mean of log data 5.279 Mean of log data 4.766 
SD of log data 1.688 SD of log data 1.4 

90% Standard Bootstrap UCL 699.6 90% Standard Bootstrap UCL 496.1 
95% Standard Bootstrap UCL 742.7 95% Standard Bootstrap UCL 547.6 

SB-UA-X-1 SB-UA-1 
Number of Valid Observations 60 Number of Valid Observations 9 
Number of Distinct Observations 52 Number of Distinct Observations 9 
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APPENDIX C - Lead UCLs 

Minimum 1.5 Minimum 8.5 
Maximum 1300 Maximum 100 
Mean 203.1 Mean 46.57 
Median 65 Median 36 
SD 312.2 SD 39.33 
Variance 97442 Variance 1547 
Coefficient of Variation 1.537 Coefficient of Variation 0.845 
Skewness 2.071 Skewness 0.531 
Mean of log data 4.049 Mean of log data 3.427 
SD of log data 1.756 SD of log data 1.031 

90% Standard Bootstrap UCL 256.3 90% Standard Bootstrap UCL 62.33 
95% Standard Bootstrap UCL 267 95% Standard Bootstrap UCL 66.74 

SB-UA-X-2 SB-UA-2 
Number of Valid Observations 60 Number of Valid Observations 9 
Number of Distinct Observations 39 Number of Distinct Observations 9 
Minimum 2.4 Minimum 2.5 
Maximum 1900 Maximum 14 
Mean 58.8 Mean 7.633 
Median 8.15 Median 6.4 
SD 264.4 SD 3.338 
Variance 69885 Variance 11 .14 
Coefficient of Variation 4.496 Coefficient of Varia tion 0.437 
Skewness 6.338 Skewness 0.636 
Mean of log data 2.372 Mean of log data 1.938 
SD of log data 1.16 SD of log data 0.486 

90% Standard Bootstrap UCL 101 90% Standard Bootstrap UCL 8.984 
95% Standard Bootstrap UCL 114.5 95% Standard Bootstrap UCL 9.324 

SB-OCs-X-0 NB-UA-0 
Number of Valid Observations 56 Number of Valid Observations 10 
Number of Distinct Observations 46 Number of Distinct Observations 10 
Minimum 2.5 Minimum 17 
Maximum 2700 Maximum 4600 
Mean 485.6 Mean 653.7 
Median 190 Median 139.5 
SD 593.8 SD 1413 
Variance 352541 Variance 1996000 
Coefficient of Variation 1.223 Coefficient of Variation 2.161 
Skewness 1.726 Skewness 2.962 
Mean of log data 5.226 Mean of log data 5.017 
SD of log data 1.657 SD of log data 1.728 

90% Standard Bootstrap UCL 585.4 90% Standard Bootstrap UCL 1202 
95% Standard Bootstrap UCL 615.2 95% Standard Bootstrap UCL 1374 

SB-OCs-X-1 NB-UA-1 
Number of Valid Observations 56 Number of Valid Observations 10 
Number of Distinct Observations 50 Number of Distinct Observations 10 
Minimum 1.5 Minimum 8 
Maximum 1300 Maximum 1200 
Mean 192.1 Mean 201 .9 
Median 39.5 Median 39.5 
SD 309.9 SD 377.2 
Variance 96036 Variance 142289 
Coefficient of Variation 1.613 Coefficient of Variation 1.869 
Skewness 2.247 Skewness 2.528 
Mean of log data 3.955 Mean of log data 4.064 
SD of log data 1.757 SD of log data 1.592 

90% Standard Bootstrap UCL 242.1 90% Standard Bootstrap UCL 346.1 
95% Standard Bootstrap UCL 258.8 95% Standard Bootstrap UCL 382.4 

SB-OCs-X-2 NB-UA-2 
Number of Valid Observations 56 Number of Valid Observations 10 
Number of Distinct Observations 37 Number of Distinct Observations 7 
Minimum 2.4 Minimum 1 
Maximum 1900 Maximum 49 
Mean 44.37 Mean 10.91 
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Median 8 Median 6.8 
SD 252.7 SD 14.17 
Variance 63843 Variance 200.9 
Coefficient of Variation 5.694 Coefficient of Variation 1.299 
Skewness 7.466 Skewness 2.556 
Mean of log data 2.228 Mean of log data 1.807 
SD of log data 0.96 SD of log data 1.138 

90% Standard Bootstrap UCL 87.3 90% Standard Bootstrap UCL 16.18 
95% Standard Bootstrap UCL 101 .1 95% Standard Bootstrap UCL 17.96 

NB-WR-X-0 SB-WR-0 
Number of Valid Observations 61 Number of Valid Observations 4 
Number of Distinct Observations 53 Number of Distinct Observations 4 
Minimum 2.5 Minimum 27 
Maximum 4600 Maximum 5300 
Mean 322.3 Mean 1594 
Median 74 
SD 676.9 SB-WR-1 
Variance 458163 Number of Valid Observations 4 
Coefficient of Variation 2.1 Number of Distinct Observations 4 
Skewness 4.705 Minimum 65 
Mean of log data 4.549 Maximum 790 
SD of log data 1.58 Mean 357 

90% Standard Bootstrap UCL 431 .8 
95% Standard Bootstrap UCL 463.9 SB-WR-2 

Number of Valid Observations 4 
NB-WR-X-1 Number of Distinct Observations 4 

Minimum 15 
Number of Valid Observations 61 Maximum 820 
Number of Distinct Observations 50 Mean 260.75 
Minimum 2.5 
Maximum 4100 NB-WR-0 
Mean 294.6 Number of Valid Observations 6 
Median 43 Number of Distinct Observations 6 
SD 631 .6 Minimum 100 
Variance 398930 Maximum 5300 
Coefficient of Variation 2.144 Mean 1318 
Skewness 4.158 Median 520 
Mean of log data 4.052 SD 1987 
SD of log data 1.895 Variance 3947097 

90% Standard Bootstrap UCL 394.5 Coefficient of Variation 1.507 
95% Standard Bootstrap UCL 423.6 Skewness 2.262 

Mean of log data 6.393 
NB-WR-X-2 SD of log data 1.353 
Number of Valid Observations 61 90% Standard Bootstrap UCL 2274 
Number of Distinct Observations 44 95% Standard Bootstrap UCL 2547 
Minimum 1 
Maximum 830 
Mean 46.5 
Median 7.9 
SD 132.2 
Variance 17471 
Coefficient of Variation 2.843 
Skewness 4.715 
Mean of log data 2.412 
SD of log data 1.407 

90% Standard Bootstrap UCL 68.31 
95% Standard Bootstrap UCL 72.91 

NB-UA-X-0 
Number of Valid Observations 57 
Number of Distinct Observations 50 
Minimum 2.5 
Maximum 5300 
Mean 369 
Median 85 
SD 779.1 
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Variance 606989 
Coefficient of Variation 2.112 
Skewness 4.914 
Mean of log data 4.661 
SD of log data 1.634 

90% Standard Bootstrap UCL 502 
95% Standard Bootstrap UCL 536.6 

NB-UA-X-1 NB-WR-1 

Number of Valid Observations 57 Number of Valid Observations 6 
Number of Distinct Observations 48 Number of Distinct Observations 6 
Minimum 2.5 Minimum 15 
Maximum 4100 Maximum 150 
Mean 288.4 Mean 81 .83 
Median 56 Median 86.5 
SD 638.8 SD 56.64 
Variance 408120 Variance 3209 
Coefficient of Variation 2.215 Coefficient of Variation 0.692 
Skewness 4.297 Skewness -0 .0957 
Mean of log data 4.055 Mean of log data 4.094 
SD of log data 1.877 SD of log data 0.964 

90% Standard Bootstrap UCL 392.3 90% Standard Bootstrap UCL 108.8 
95% Standard Bootstrap UCL 426.8 95% Standard Bootstrap UCL 116.3 

NB-UA-X-2 NB-WR-2 
Number of Valid Observations 57 Number of Valid Observations 6 
Number of Distinct Observations 43 Number of Distinct Observations 6 
Minimum 2.5 Minimum 2.5 
Maximum 830 Maximum 35 
Mean 49.59 Mean 16.57 
Median 8.7 Median 10.8 
SD 136.2 SD 13.18 
Variance 18562 Variance 173.6 
Coefficient of Variation 2.747 Coefficient of Variation 0.795 
Skewness 4.556 Skewness 0.743 
Mean of log data 2.525 Mean of log data 2.48 
SD of log data 1.385 SD of log data 0.961 

90% Standard Bootstrap UCL 72.17 90% Standard Bootstrap UCL 22.95 
95% Standard Bootstrap UCL 78.76 95% Standard Bootstrap UCL 24.61 

SB-68-116-0 NB-1-48-0 
Number of Valid Observations 48 Number of Valid Observations 48 
Number of Distinct Observations 42 Number of Distinct Observations 44 
Minimum 2.5 Minimum 2.5 
Maximum 5300 Maximum 5300 
Mean 547.2 Mean 441.9 
Median 190 Median 99.5 
SD 891 .7 SD 1002 
Variance 795178 Variance 1003417 
Coefficient of Variation 1.63 Coefficient of Variation 2.267 
Skewness 3.704 Skewness 4.101 
Mean of log data 5.231 Mean of log data 4.701 
SD of log data 1.69 SD of log data 1.714 

90% Standard Bootstrap UCL 705.3 90% Standard Bootstrap UCL 626.8 
95% Standard Bootstrap UCL 753 95% Standard Bootstrap UCL 667.1 

SB-68-116-1 NB-1-48-1 
Number of Valid Observations 48 Number of Valid Observations 48 
Number of Distinct Observations 42 Number of Distinct Observations 42 
Minimum 1.5 Minimum 2.5 
Maximum 1300 Maximum 1400 
Mean 182 Mean 197 
Median 43 .5 Median 56.5 
SD 300.2 SD 330.5 
Variance 90099 Variance 109249 
Coefficient of Variation 1.649 Coefficient of Variation 1.678 
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Skewness 2.293 Skewness 2.417 
Mean of log data 3.979 Mean of log data 3.994 
SD of log data 1.65 SD of log data 1.744 

90% Standard Bootstrap UCL 236.3 90% Standard Bootstrap UCL 257.1 
95% Standard Bootstrap UCL 252 95% Standard Bootstrap UCL 275.3 

SB-68-116-2 NB-1-48-2 
Number of Valid Observations 48 Number of Valid Observations 48 
Number of Distinct Observations 39 Number of Distinct Observations 35 
Minimum 2.4 Minimum 2.5 
Maximum 1900 Maximum 560 
Mean 70.44 Mean 39.88 
Median 8 Median 8.4 
SD 295 SD 93.76 
Variance 87026 Variance 8791 
Coefficient of Variation 4.188 Coefficient of Variation 2.351 
Skewness 5.653 Skewness 4.307 
Mean of log data 2.381 Mean of log data 2.493 
SD of log data 1.259 SD of log data 1.359 

90% Standard Bootstrap UCL 123.8 90% Standard Bootstrap UCL 57.45 
95% Standard Bootstrap UCL 139.1 95% Standard Bootstrap UCL 61 .99 

SB-117-137-0 NB-49-67-0 
Number of Valid Observations 21 Number of Valid Observations 19 
Number of Distinct Observations 20 Number of Distinct Observations 18 
Minimum 12 Minimum 19 
Maximum 1900 Maximum 2000 
Mean 476.6 Mean 334.6 
Median 140 Median 78 
SD 615.2 SD 544 
Variance 378435 Variance 295990 
Coefficient of Variation 1.291 Coefficient of Variation 1.626 
Skewness 1.476 Skewness 2.254 
Mean of log data 5.167 Mean of log data 4.747 
SD of log data 1.605 SD of log data 1.479 

90% Standard Bootstrap UCL 648 .1 90% Standard Bootstrap UCL 492.6 
95% Standard Bootstrap UCL 690.9 95% Standard Bootstrap UCL 538 

SB-117-137-1 NB-49-67-1 
Number of Valid Observations 21 Number of Valid Observations 19 
Number of Distinct Observations 20 Number of Distinct Observations 19 
Minimum 2.5 Minimum 5.3 
Maximum 1200 Maximum 4100 
Mean 184.1 Mean 473.8 
Median 79 Median 42 
SD 293.1 SD 1001 
Variance 85920 Variance 1001179 
Coefficient of Variation 1.592 Coefficient of Variation 2.112 
Skewness 2.47 Skewness 3.009 
Mean of log data 3.943 Mean of log data 4.212 
SD of log data 1.808 SD of log data 2.061 

90% Standard Bootstrap UCL 264.8 90% Standard Bootstrap UCL 760.3 
95% Standard Bootstrap UCL 287.7 95% Standard Bootstrap UCL 839.5 

SB-117-137-2 NB-49-67-2 
Number of Valid Observations 21 Number of Valid Observations 19 
Number of Distinct Observations 16 Number of Distinct Observations 15 
Minimum 2.5 Minimum 1 
Maximum 20 Maximum 830 
Mean 10.25 Mean 53.76 
Median 8.7 Median 9.7 
SD 5.7 SD 188.3 
Variance 32.49 Variance 35456 
Coefficient of Variation 0.556 Coefficient of Variation 3.502 
Skewness 0 .652 Skewness 4.334 
Mean of log data 2.165 Mean of log data 2.227 
SD of log data 0.614 SD of log data 1.408 

90% Standard Bootstrap UCL 11 .8 90% Standard Bootstrap UCL 106 
95% Standard Bootstrap UCL 12.29 95% Standard Bootstrap UCL 122.7 
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SB-0 NB-0 
Number of Val id Observations 69 Number of Valid Observations 67 
Number of Distinct Observations 58 Number of Distinct Observations 59 
Minimum 2.5 Minimum 2.5 
Maximum 5300 Maximum 5300 
Mean 525.7 Mean 411 .5 
Median 170 Median 85 
SD 813.6 SD 893.1 
Variance 661985 Variance 797654 
Coefficient of Variation 1.548 Coefficient of Variation 2.171 
Skewness 3.538 Skewness 4.265 
Mean of log data 5.212 Mean of log data 4.714 
SD of log data 1.653 SD of log data 1.64 

90% Standard Bootstrap UCL 649.7 90% Standard Bootstrap UCL 551 .7 
95% Standard Bootstrap UCL 683.5 95% Standard Bootstrap UCL 588.5 

SB-1 NB-1 
Number of Valid Observations 69 Number of Valid Observations 67 
Number of Distinct Observations 58 Number of Distinct Observations 55 
Minimum 1.5 Minimum 2.5 
Maximum 1300 Maximum 4100 
Mean 182.7 Mean 275.5 
Median 45 Median 46 
SD 295.9 SD 605.5 
Variance 87546 Variance 366652 
Coefficient of Variation 1.62 Coefficient of Variation 2.198 
Skewness 2.291 Skewness 4.37 
Mean of log data 3.968 Mean of log data 4.056 
SD of log data 1.687 SD of log data 1.826 

90% Standard Bootstrap UCL 227.1 90% Standard Bootstrap UCL 372.3 
95% Standard Bootstrap UCL 240.9 95% Standard Bootstrap UCL 398.2 

SB-2 NB-2 
Number of Valid Observations 89 Number of Valid Observations 67 
Number of Distinct Observations 59 Number of Distinct Observations 48 
Minimum 2.4 Minimum 1 
Maximum 1900 Maximum 830 
Mean 41.53 Mean 43.82 
Median 7.2 Median 8.7 
SD 217.9 SD 126.4 
Variance 47481 Variance 15970 
Coefficient of Variation 5.247 Coefficient of Variation 2.884 
Skewness 7.742 Skewness 4.954 
Mean of log data 2.146 Mean of log data 2.418 
SD of log data 1.029 SD of log data 1.368 

90% Standard Bootstrap UCL 70.8 90% Standard Bootstrap UCL 62.89 
95% Standard Bootstrap UCL 78.2 95% Standard Bootstrap UCL 69.65 

TCLP Pb 

Number of Valid Observations 44 
Number of Distinct Observations 36 
Minimum 0.125 
Maximum 51 
Mean 2.624 
Median 0.76 
SD 7.647 
Variance 58 .48 
Coefficient of Variation 2.915 
Skewness 6.159 
Mean of log data -0.0966 
SD of log data 1.29 

95% Standard Bootstrap UCL 4.512 
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Sb v 
Number of Valid Observations 226 Number of Valid Observations 226 
Number of Distinct Observations 31 Number of Distinct Observations 70 
Minimum 1 Minimum 22 
Maximum 12 Maximum 140 
Mean 1.669 Mean 51 .35 
Median 1 Median 45 
SD 1.796 SD 22.88 
Variance 3.227 Variance 523.3 
Coefficient of Variation 1.076 Coefficient of Variation 0.446 
Skewness 3.059 Skewness 1.477 
Mean of log data 0.25 Mean of Jog data 3.856 
SD of log data 0.593 SD of Jog data 0.394 

95% Standard Bootstrap UCL 1.865 95% Standard Bootstrap UCL 53.82 

As Zn 
Number of Valid Observations 225 Number of Valid Observations 226 
Number of Distinct Observations 37 Number of Distinct Observations 83 
Minimum 0.5 Minimum 24 
Maximum 10 Maximum 2300 
Mean 1.243 Mean 126.5 
Median 0.5 Median 64 
SD 1.426 SD 227.8 
Variance 2.034 Variance 51900 
Coefficient of Variation 1.148 Coefficient of Variation 1.801 
Skewness 2.583 Skewness 6.366 
Mean of Jog data -0.185 Mean of log data 4.419 
SD of log data 0.801 SD of log data 0.725 

95% Standard Bootstrap UCL 1.398 95% Standard Bootstrap UCL 151.8 

Cd Hg 
Number of Valid Observations 226 Number of Valid Observations 226 
Number of Distinct Observations 21 Number of Distinct Observations 23 
Minimum 0.5 Minimum 0.05 
Maximum 3.5 Maximum 1.6 
Mean 1.14 Mean 0.0877 
Median 1.2 Median 0.05 
SD 0.57 SD 0.132 
Variance 0.325 Variance 0.0175 
Coefficient of Variation 0.5 Coefficient of Variation 1.508 
Skewness 0.71 Skewness 7.966 
Mean of log data -0.00232 Mean of log data -2.718 
SD of log data 0.534 SD of log data 0.585 

95% Standard Bootstrap UCL 1.204 95% Standard Bootstrap UCL 0.102 

Cr 
Number of Valid Observations 226 
Number of Distinct Observations 63 
Minimum 4.1 
Maximum 200 
Mean 43.99 
Median 41 
SD 21.04 
Variance 442.9 
Coefficient of Variation 0.478 
Skewness 3.672 
Mean of Jog data 3.699 
SD of log data 0.423 

95% Standard Bootstrap UCL 46.33 
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Attachment F 

Information on Disposing Groundwater to City of Palo Alto 
Sanitary Sewer System During the time of implementing 

CSWPPP 



Dewatering and Non-Storm Water Discharge Control during the 
time of CSWPPP before "Dewatering Discharge Plan" is 
approved 

During the time of implementing CSWPPP, groundwater may be generated from the following 
work activities: 

Perform roadway excavation for the new abutment and pier walls (see Structure Plans sheet 2) at 
the two locations as shown on Water Pollution Control Drawing sheet 4 of this Conceptual 
SWPPP. Perform pile driving and some portions of the abutment and pier wall construction which 
can be accomplished from outside creek.  Remove and abandon the 96" culvert (see Drainage 
Details sheet DD-2). All these activities will be performed from outside creek.  

At this time, Contractor is still in the process of preparing and obtaining approval for the 
Dewatering Discharge Plan (DDP) according to the Caltrans standard specification section 13-8 
"Temporary Active Treatment System". Prior to approval of DDP, you may dispose the 
groundwater to the City of Palo Alto sanitary sewer system. Please contact City of Palo Alto 
Water Pollution Control Plant for disposing the groundwater to sanitary sewer system.  

 

Contact Name: Kirsten Struve 

Contact Number:  650-329-2421 

 

An Exceptional Waste Discharge Permit will be required for disposing groundwater to city sanitary 
sewer system with an application fee of $750. The quantity rate is $5.65 per 100 cubic feet of 
discharge per city utility fee schedule. 

Attached please find the application form for the Exceptional Waste Discharge Permit and a 
sewer map in the project area for your reference. 
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REGIONAL WATER QUALITY CONTROL PLANT
2501 Embarcadero Way

Palo Alto, CA  94303

TELEPHONE: 650/329-2598

OPERATED BY THE CITY OF PALO ALTO FOR THE
 EAST PALO ALTO SANITARY DISTRICT-LOS ALTOS-LOS ALTOS HILLS-MOUNTAIN VIEW-PALO ALTO-STANFORD

DISCHARGE APPLICATION FOR EXCEPTIONAL WASTEWATER

One-Time Batch Discharge             Series of Batches       

A. PROJECT IDENTIFICATION

Business Name:                                                                                                                                 

Address at Point of Discharge:                                                                                                          

                                                                                                                                                           

Contact Person:                                                                                                                                 

Mailing Address:                                                                                                                               

Telephone:                                                        Emergency Telephone:                                            

B. PERMITTEE’S CONSULTANT

Name:                                                                                                                                                

Address:                                                                                                                                            

Contact Person:                                                                                                                                 

Telephone:                                                                     Fax:                                                            

C. PROJECT DESCRIPTION

��'HFRQWDPLQDWLRQ ��6LWH�&OHDQ�XS
��([FDYDWLRQ�Dewatering ��7DQN�5HPRYDO
��9DXOW�Dewatering ��(OHYDWRU�6KDIW�Dewatering
��/LQH�)OXVKLQJ ��2WKHU�                                                       

D. TYPE OF CONTAMINANTS

��)XHO ��6ROYents ��+HDY\�0HWDOV ��&\DQLGH ��2WKHUV                               
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E. DISCHARGE QUALITY

1. Please indicate the proposed quantity of wastewater and the desired dates of discharge:

Quantity Discharged:                                                (gallons)

Flow Rate:                                                       (gallons per minute)

Anticipated date of discharge:                                                                      

2. Provide a map identifying the exact discharge location(s) (clean out, manhole, etc.).

3. Describe treatment systems, if any, to be used to treat contaminated water.  List the
parameters to be treated:
                                                                                                                                               

                                                                                                                                               

                                                                                                                                               

F. CERTIFICATION SIGNATURE

I certify, under penalty of law, that the information contained in this report is true and correct to the
best of my knowledge.  I am personally qualified to make this certification or I have consulted with
a professional who is qualified to make this certification.

Please check one of the following:

��D� I am a principal of at least the level of vice president (if the permittee is a corporation).

��E� I am a general partner or proprietor (if the permittee is a partnership or sole proprietorship
respectively).

��F� I am a duly authorized representative of the individual designated in A or B above (if such
representative is responsible for the overall operation of the facility from which the discharge
originates.) I further certify that a DESIGNATION OF AUTHORIZED REPRESENTATIVE
(DOAR) form has been sent to the Control Authority. 

                                                                                                                                           
PRINT NAME OF OFFICIAL       DATE

                                                                                                                                           
SIGNATURE OF OFFICIAL TITLE OF SIGNING OFFICIAL

                                                                                                                                           
PHONE OF SIGNING OFFICIAL ADDRESS IF DIFFERENT THAN "A" ABOVE

Attachments: 1)  Table 1 Metals Required 4)  Hazardous Waste Certification
2)  Table 2 List of Organics 5)  DOAR Statement
3)  Sampling Instructions
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ATTACHMENT 1

TABLE 1

INORGANICS REQUIRED
for

ANALYSIS

TOXICANT MAXIMUM

Arsenic 0.1 mg/liter

Cadmium 0.1 mg/liter

Chromium Total 2.0 mg/liter

Copper** 2.0 mg/liter

Lead 0.5 mg/liter

Mercury 0.05 mg/liter

Nickel* 0.5 mg/liter

Selenium 1.0 mg/liter

Silver* 0.25 mg/liter

Zinc 2.0 mg/liter

Suspended Solids* 3000 mg/liter

Total Dissolved Solids* 5000 mg/liter

pH 5.5 - 11.0

For discharges <50K gallons per day the maximum concentration will be 2 the values listed in the table with the exception of Α*≅.

**Copper Limit:
0.25 mg/liter effective July 1, 1998 for all non-process discharge points.

0.25 mg/liter effective July 1, 1997 for cooling system discharges exceeding 2,000 gallons per day.

0.4 mg/liter annual average effective July 1, 1996 for metal finishing process discharges plus
reasonable control measures or mass limit specific to an individual industry.

For vehicle service, photoprocessing and metal fabrication, the limit will remain at 2.0 mg/liter.
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ATTACHMENT 2

TABLE 2
TOTAL TOXIC ORGANICS

(40 CFR, Section 413.02(I))
Acenaphthene
Acrolein
Acrylonitrile
Benzene
Benzidine
Carbon tetrachloride (tetrachloromethane)
Chlorobenzene
1,2,4-trichlorobenzene
Hexachlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
Hexachloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
Chloroethane
Bis (2-chloroethyl) ether
2-chloroethyl vinyl ether (mixed)
2-chloronaphthalene
2,4,6-trichlorophenol
Parachlorometa cresol
Chloroform (trichloromethane)
2-chlorophenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3-dichlorobenzidine
1,1-dichloroethylene
1,2-trans-dichloroethylene
2,4-dichlorophenol
1,2-dichloropropane
1,3-dichloropropylene (1,3-dichloropropene)
2,4-dimethylphenol
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
Ethylbenzene
Fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
Bis (2-chloroisopropyl) ether
Bis (2-chloroethoxy) methane
Methylene chloride (dichloromethane)
Methyl chloride (chloromethane)
Methyl bromide (bromomethane)
Bromoform (tribromomethane)
Dichlorobromomethane
Chlorodibromomethane
Hexachlorobutadiene
Hexachlorocyclopentadiene
Isophorone
Naphthalene
Nitrobenzene
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-o-cresol

N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
Pentachlorophenol
Phenol
Bis (2-ethylhexyl) phthalate
Butyl benzyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Diethyl phthalate
Dimethyl phthalate
1,2-benzanthracene (benzo(a)anthracene)
Benzo(a)pyrene (3,4-benzopyrene)
3,4-Benzofluoranthene (benzo(b)fluoranthene)
11,12-benzofluoranthene (benzo(k)fluoranthene)
Chrysene
Acenaphthylene
Anthracene
1,12-benzoperylene (benzo(ghi)perylene)
Fluorene
Phenanthrene
1,2,5,6-dibenzanthracene (dibenzo(a,h)anthracene)
Indeno (1,2,3-cd) pyrene (2,3-o-phenylene pyrene)
Pyrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl chloride (chloroethylene)
Aldrin
Dieldrin
Chlordane (technical mixture and metabolites)
4,4-DDT
4,4-DDE (p,p-DDX)
4,4-DDD (p,p-TDE)
Alpha-endosulfan
Beta-endosulfan
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
(BHC-hexachlorocyclohexane)
  Alpha-BHC
  Beta-BHC
  Gamma-BHC
  Delta-BHC
(PCB-polychlorinated biphenyls)
  PCB-1242 (Arochlor 1242)
  PCB-1254 (Arochlor 1254)
  PCB-1221 (Arochlor 1221)
  PCB-1232 (Arochlor 1232)
  PCB-1248 (Arochlor 1248)
  PCB-1260 (Arochlor 1260)
  PCB-1016 (Arochlor 1016)
Toxaphene
2,3,7,8-tetrachlorodibenzo-p-dioxin
  (TCDD)



ATTACHMENT 3

[PLEASE REFER TO THE APPROPRIATE REQUIRED ANALYSIS]

I. Definitions

1. Sample:  A sample is a known volume of wastewater representing the true
characteristics of the effluent which is discharged from industrial wastewater
processes and collected for a specific duration of time.

2. Types of Samples:  The two most common types of samples are grab samples and
24 hour composite samples and may be obtained either manually or automatically.

a. A grab sample is a given volume of discharge which is collected at a
single point in time.

b. A 24 hour composite sample is a mixture of individual grab samples
which are collected at regular intervals.  Equal volumes of the individual
samples shall be used unless flow monitoring allows for flow proportion-
ing of the composite sample.  Unless flow proportioning is being conduct-
ed, each grab sample shall be at least 50 ml.

3. Manual Sampling:  Manual sampling is the manual collection of a sample using
an appropriate container (see attachment, table 1).

4. Automatic Sampling:  Automatic sampling is the collection of grab samples at
regular intervals using a mechanical device.

II. Sample Collection and Sample Preservation

1. Metals

Collect self-monitoring samples for metals analysis at the point of discharge of the
contaminated groundwater downstream of any pretreatment system but prior to
any dilution streams.  A grab sample for metals analysis may be taken.

Immediately after collection, samples must be measured for pH and preserved by
adding nitric acid until a pH <2 is attained.  Please record the time and date of
sample collection, pH, and the name of the person(s) collecting/preserving the
samples.  Submit the composite sample as soon as collected to a laboratory
approved by the California Department of Health Services for such analysis.

2. Cyanide

Collect self-monitoring samples for cyanide analysis at the point of discharge of
the cyanide bearing wastestream downstream of any pretreatment system but prior
to any dilution streams.



Each cyanide sample shall be collected as a grab sample and immediately
preserved by adding sodium hydroxide until a pH >12 is attained.  If chlorine
destruction of cyanide has been used, check the sample for chlorine residual and
dechlorinate the sample with 0.6 g. ascorbic acid per liter of sample before
adjusting pH with sodium hydroxide.  Cyanide samples shall be kept in the dark
and refrigerated at 4 degrees centigrade.  Please record the time and date of
sample collection, pH, and the name of the person(s) collecting/preserving the
samples.  Submit composite samples to a laboratory approved by the California
Department of Health Services for such analysis.

3. Fluoride

Collect self-monitoring samples for fluoride analysis at the point of discharge of
the fluoride bearing wastestream downstream of any pretreatment system but prior
to any dilution stream.

A 24-hour composite sample shall be taken consisting of individual representative
samples collected every 15 minutes.  It is recommended that an automatic sampler
be used, but if an automatic sampler is not available, manual grab samples may be
taken every 15 minutes.  A composite sample may then be prepared from the set
of preserved grab samples.  Equal volumes of the individual samples shall be used
unless flow monitoring allows for flow proportioning of the composite sample.

Both grab and composite sample containers should be supplied to you by your
analytical laboratory.  Plastic containers, not glass, are appropriate for fluoride
samples.

Immediately after collection, samples must be measured for pH.  Please record the
time and date of sample collection, pH, and the name of the person(s) collecting
the samples.  Submit the composite sample within one week of collection to a
laboratory approved by the California Department of Health Services for such
analysis.

All records must be retained and made available to City personnel upon demand. 
Results shall be transcribed onto self-monitoring logs and submitted along with
the original laboratory reports.

4. TTO

Collect self-monitoring samples for TTO analysis at the point of discharge from
the process streams downstream of any pretreatment system but prior to any
dilution streams.

A 6-hour composite sample is required, but neither automatic nor field
compositing of the individual grab samples is permitted due to the volatility of the
compounds.  Individual grab samples must be taken manually at least once every
two hours.

For maximum reliability, it is suggested that at least three duplicates of each grab



sample be taken.  Only glass containers are appropriate for TTO samples and
should be supplied to you by your analytical laboratory.  Due to their volatile
nature, a special sampling technique shall be used to collect samples for TTO
analysis.  A 40-ml glass sample bottle (or vial) should be filled in such a manner
that no air bubbles pass through the sample as the bottle is being filled.  The bottle
or vial shall then be carefully sealed so that no air bubbles are entrapped in it. 
This hermetic seal must be maintained until the sample is analyzed.  The
analytical laboratory performing the analysis will then composite the individual
grab samples for a single analysis for each analytical method.

The laboratory shall use the following procedure for compositing grab samples:

Composite only grab samples of equal volume.  Carefully pour the contents of all
individual grab samples collected from a given source during the specified time
period into a 1,000 ml round bottom flask which is chilled in a wet ice bath.  Stir
the mixture gently with a glass rod for approximately one minute while in the ice
bath.  Carefully fill four to six clean 40 ml vials with composited sample,
following same protocol for ensuring that no trapped air is in the container, and
seal hermetically.  Hold composited samples at 4 deg C, hermetically sealed, and
analyze within acceptable holding time for the analysis.  Preserve the replicate
samples for verification analysis if needed.  A similar protocol may be followed
for other types of volatile organics samples using other container types and sizes.

The method of analysis shall be capable of detecting at least 0.005 mg/l of each of
the organic constituents in the discharge.

5. COD, NH3 and SS

The COD, NH3 and SS samples shall be 24-hour composite samples collected
every 15 minutes from the designated sampling point.  If an automatic sampler is
used, the sampler must be equipped with ice to prevent the biological degradation
of the sample during the sample collection period.  Immediately after collection,
the COD and NH3 samples must be measured for pH and preserved by adding
sulfuric acid until a pH<2 is attained.  The suspected solids sample must be kept
refrigerated until delivery to the laboratory and does not need chemical
preservation.

III. Sample Chain of Custody and Analysis

The time and date of sample collection, pH (if applicable), and the name of the person(s)
collecting, preserving and delivering the sample to the laboratory must be recorded on the
sample chain of custody form.  The chain of custody form must be retained for a
minimum of three years and made available to the City personnel upon demand.  Samples
shall be analyzed at the discharger’s expense by a laboratory accredited by the California
Department of Health Services for such analysis unless otherwise specified in the
Industrial Waste Permit.



Table 1
SUMMARY OF SAMPLE HANDLING REQUIREMENTS
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ATTACHMENT 4

HAZARDOUS WASTE

Certification Addendum

An application for discharge to the Palo Alto Regional Water Quality Control Plant has been
prepared and is dated                                                              .

I certify that the wastes for which the discharge application is being filed does not
and will not constitute "hazardous waste" under Chapter 6.5 of the Health and
Safety Code (Sections 25115 and 25117) and Title 22 of the California
Administrative Code (Sections 66680 to, and including, 66746) at the point of
discharge into the City sanitary sewer system.  I am personally qualified to make
this certification or I have consulted with a qualified professional who is qualified
to make this certification.

[  ] 1. I am a principal executive officer of at least the level of vice president (if the
permittee is a corporation).

[  ] 2. I am a general partner or proprietor (if the permittee is a partnership or sole
proprietorship respectively).

[  ] 3. I am a duly authorized representative of the individual designated in 1 or 2 above
(if such representative is responsible for the overall operation of the facility from
which the discharge originates).

                                                                                                
PRINT NAME OF OFFICIAL

                                                                                                
SIGNATURE OF OFFICIAL

                                                                                                
TITLE OF OFFICIAL

                                                                                               
DATE



REGIONAL WATER QUALITY CONTROL PLANT
2501 Embarcadero Way
Palo Alto, CA  94303
Telephone:  650/329-2598

Serving the Communities of
East Palo Alto Sanitary District, Los Altos, Los Altos Hills, Mountain View, Palo Alto, and Stanford

DESIGNATION OF AUTHORIZED REPRESENTATIVE

An Industrial Waste Discharge Permit has been issued to this facility in accordance with the City of Palo Alto Sewer Use
Ordinance No. 3889, Section 16.09.020.  As stated in this permit, various reports are periodically due as required by
Federal and State regulations.  These reports require the signature of a principal executive officer of at least the level of
vice-president if the permittee is a corporation OR a general partner or proprietor if the permittee is a partnership or
sole proprietorship.  A duly authorized representative may be designated to sign if such representative is responsible for
the overall environmental compliance of the facility from which the industrial waste discharge originates.  If a
representative is designated to sign, then the permittee must submit to the Control Authority (jointly owned Palo Alto-
Mountain View-Los Altos Public Operated Treatment Plant) a DESIGNATION OF AUTHORIZED REPRESENTATIVE
(DOAR) statement.

1.
                                                                                                            
Print name of Designated Representative

                                                                                                           
Signature of Designated Representative

                                                                                                            
Title of Designated Representative

                                                                                                            
Name of Company

                                                                                                           
Street Address with Suite Number

                                                                                                            
City, State, ZIP Code

Telephone Number of Designated Representative:                                         

2. FACILITY NAME:                                                                                

Mailing Address:                                                                                      

Facility Address:                                                                                      



3. SIGNATURE:  The above person is authorized as my representative to sign reports and
certification statements submitted to the Control Authority as required by the Industrial
Waste Discharge Permit.  This authority shall remain in effect until the Control Authority
is notified in writing of any changes.

4. Please check one of the following boxes before signing:

A. I am a principal executive officer of at least the level of vice
president (if the permittee is a corporation).

 B. I am a general partner or proprietor (if the permittee is a partnership
or sole proprietorship respectively).

                                                                 
PRINT NAME OF OFFICIAL

                                                                 
SIGNATURE OF OFFICIAL

                                                                 
TITLE OF SIGNING OFFICIAL

                                                                 
DATE

MAILING ADDRESS OF SIGNING OFFICIAL:

                                                                                                                     

                                                                                                                     

                                                                                                                     

TELEPHONE NUMBER OF SIGNING OFFICIAL:                                               

5. MAILING:  Please return the completed DOAR to:

ENVIRONMENTAL COMPLIANCE DIVISION
 REGIONAL WATER QUALITY CONTROL PLANT

2501 Embarcadero Way
Palo Alto, CA 94303
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“Caltrans improves mobility across California” 

State of California                                                                                                      Business, Transportation and Housing Agency  

DEPARTMENT OF TRANSPORTATION 

 

M e m o r a n d u m   Flex your power! 
 Be energy efficient! 
 

To: MR. MUTHANNA OMRAN                                Date:      April 02, 2013 
Senior Bridge Engineer 

Division of Engineering Services 

Office of Bridge Design-West 

Bridge Design Branch 16 

      
                Attention:    John E. Peterson                                             File:        04-SCL/SM-101-PM 0.01 

              04-235621 

              San Francisquito Cr. Bridge      

                    Replacement  

              Bridge No. 35-0348 

                                                     

 
From:    TUNG NGUYEN                                       MAHMOOD MOMENZADEH 

 Transportation Engineer    Chief, Branch C 

 Office of Geotechnical Design – West  Office of Geotechnical Design-West 

 Geotechnical Services                Geotechnical Services 

 Division of Engineering Services   Division of Engineering Services 
 

 

Subject: Final Foundation Report (FR) for San Francisquito Creek Bridge Replacement Project 

 

 

INTRODUCTION 

  

This report provides our foundation recommendations for the San Francisquito Creek Bridge 

replacement project. The project site is located between the cities of Palo Alto and East Palo 

Alto, on the border of Santa Clara and San Mateo Counties (see Location Map of Appendix A). 

 

This Foundation Report documents site geology and subsurface conditions, provides analyses of 

site conditions as they pertain to the project and recommends geotechnical input for the 

foundation design of San Francisquito Creek Bridge (Bridge No. 35-0348), retaining walls, 

soundwalls, and an overhead sign. 

 

To accomplish the above stated purpose, the following works were conducted: 

 

 Field reconnaissance to observe and document site conditions 

 Review as-built foundation data, existing reports of geotechnical investigation for San 

Francisquito Creek Flood Protection Project  

 Site subsurface investigation 

 Engineering analyses and geotechnical recommendations for the foundation design 
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“Caltrans improves mobility across California” 

PROJECT DESCRIPTION 

 

The existing 3-span, about 83-foot-long, 232-foot-wide bridge was built in 1931 and widened in 

1957 on State Route 101 is to be replaced with a new reinforced concrete slab bridge for public 

safety enhancement. The new bridge will be a 4-span bridge, 14 ft wider, and 44 ft longer than 

the existing bridge. Furthermore, three retaining walls, two soundwalls on the top of barrier, and 

an overhead sign are proposed for the project. Retaining walls with maximum height of 15 ft are: 

RW A located on the southeast corner, RW B located on the east side, and RW C located on the 

west side of the bridge. Along the West Bayshore Road, soundwall SW1 is 14 ft high located to 

the north and SW2 is 16 ft high located to the south of the bridge as shown in the project plans 

provided by District 4 Design West Peninsula. The Overhead Sign (Truss, Butterfly) Type V is 

proposed on median at Station 308+40.  

 

SITE GEOLOGY AND SEISMICITY  

 

The site geology and seismicity described herein are based on memos provided by Our Office 

Branch B dated October 18, 2010 and August 31, 2012 and included in the Appendix A. 

 

Site Geology 

 

The project site is located at the southeastern margin of the San Francisco Peninsula, which is a 

part of northwest-trending California Coast Ranges. The eastern margin of the peninsula is 

influenced by the tidal action of San Francisco Bay, and underlain predominantly by Holocene 

and Pleistocene deposits of unconsolidated basin and alluvial deposits, and Bay Mud overlay 

older rocks the lower Cretaceous/ Jurassic Franciscan complex 

 

The project area is entirely covered by Holocene floodplain deposits (See the attached Geology 

map shown in Appendix A). The floodplain deposits contains very medium to dark-grey, dense, 

sandy to silty clay. Lenses of coarser material (silt, sand, and pebbles) may be locally present 

(USGS, OFR 98-231).  Natural Levee deposits to the west and Flood basin deposits to the east 

surround the project site. The Natural Levee deposits contain loose, moderate-to well-sorted 

sandy or clayey silt grading to sandy or silty clay. The Flood basin deposits contain organic-rich 

clay to very fine silty-clay deposits occupying the lowest topographic positions between 

Holocene Levee deposits or Holocene flood plain deposits.    

 

The Franciscan complex forms the basement rock underlies the entire area east of the Pilarcitos 

Fault.  The Franciscan complex is composed of weakly to strongly metamorphosed greywacke, 

argillite, limestone, basalt, serpentinite, chert, and other rocks.  The Franciscan rocks in this area 

overlain by Upper Jurassic to Upper Cretaceous turbidites (USGS, OFR 98-348). 
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“Caltrans improves mobility across California” 

Seismicity 

 

The project site is located 3.9 miles (6.3 km) north of the Cascade Fault, 6.4 miles (10.34 km) 

west of the Silver Creek Fault, and 7.4 miles (11.87 km) east of  the San Andrea Fault (Peninsula 

section). San Andrea Fault, Silver Creek Fault, and Cascade Fault are active faults and capable of 

producing Maximum Moment Magnitude (MMax) of 7.9, 7.1, and 6.9 respectively.  

 

 

SUBSURFACE CONDITIONS 

 

Field Investigation  

 

The Office of Geotechnical Design-West conducted a subsurface investigation in August 2010. 

The following table lists cone penetration tests (CPT) and borings, their approximate locations, 

existing ground elevations, and depths: 

                                   

Boring Station Offset, ft Direction Elevation, ft Depth, ft 

CPT-10-001 321+19.5 68.9 SB +15.0 101.0 

CPT-10-002 10+97.2 67.9 SB +15.0 101.0 

R-10-001 321+91.8 65.1 NB +14.5 106.5 

R-10-002 10+64.3 66.6 NB +15.1 101.5 

R-10-003 10+97.2 67.3 SB +15.0 101.5 

 

The subsurface investigation consisted of two CPT and three borings. The CPT probe included 

1.4-inch conical tip that was hydraulically pushed to depth to measure and record tip resistance 

and sleeve friction, which are shown in the Log of Test Borings (LOTB) of Appendix B. The 

borings were drilled by rotary method with slurry to depths shown on the above table.  These 

borings were drilled with Mobile B47 drilled trucks with safety hammers to perform in-situ 

Standard Penetration Tests (SPT) at 5 ft intervals. The SPT involves driving of a hollow thick-

walled tube into the ground by a 140 lbs safety hammer with a 30-inch drop, measuring number 

of blows “N” to achieve three successive increments 6 inch each. The N of the last two 

increments is counted as blow count per foot. Boring logs with N values are presented in the 

LOTB. Sampling was achieved by using a split spoon sampler as well as California sampler and 

continuous coring in all borings.  Selected samples were collected and submitted for laboratory 

tests such as water content, Atterberg Limits, grain size analysis, corrosion analysis, 

consolidation and shear strength. The results of laboratory tests are presented in Appendix C.  

 

Subsurface Conditions 
 

The subsurface conditions described herein are based on the information from subsurface 

investigation of the site. From the original ground elevation to depths of 25 ft and 35 ft+ is very 

loose to medium dense sand with silt and silty sand, soft to stiff silt with gravel and sand, sandy 

silt, lean clay with sand, lean clay, and fat clay. These soil materials have N value ranging from 1 
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to 17. Below these deposits to a depth of 45 ft+, loose to medium dense silt with sand, silty sand, 

silty sand with gravel, sand with silt and gravel, and gravel with N ranging from 9 to 43 were 

encountered in the exploration borings. From the depth of 45 ft to a depth of 90 ft+ is soft to very 

stiff fat clay, lean clay, silt and interbedded with very loose to medium dense sand/silty sand with 

gravel and silty sand of N value ranging from 0 to 21. These deposits are underlain by 5 to 10 ft 

medium dense sand with silt, silt with sand, stiff sandy silty clay, sandy silt, and silt with N value 

ranging from 11 to 28. Below these deposits to the maximum exploration is stiff to very stiff lean 

clay with the N of 16 to 20. Clayey soils encountered have a various range of plasticity from 

non-plastic to high. 

 

Groundwater Conditions 

 

Groundwater was measured after the 1
st
 day of drilling and it was recorded at a depth varying 

from 13.0 to 14.0 ft below the existing road surface. Groundwater level is expected to fluctuate 

and could be higher depending on the season and amount of rainfall. 

 

 

SCOUR EVALUATION 

 

Scour is not an issue for the bridge pile foundation since the bottom of bridge footing is proposed 

below the scour depth. The anticipated short term local scour depth is 6.3 ft, reaching an 

elevation of -3.3 ft (See Appendix A).  

 

 

CORROSION EVALUATION 

 

Soil samples were collected from this site during the geotechnical investigation and tested for 

corrosion potential in conformance with the Corrosion Guidelines for Foundation Investigations 

(Caltrans, 2003). Table 1 presents the results of corrosion tests. According to the corrosion lab 

data, the site is corrosive. 
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Table 1. Corrosion Test Data 

 

Sample Location SIC Number 

(TL-0101) 

Resistivity, 

om-cm 
pH 

Chloride, 

ppm 

Sulfate, 

ppm 

R-10-001,  

Depth 1-5 ft 
C708226 4572 7.60 - - 

R-10-001, 

Depth 16.5-20.0 ft 
C708227 978 7.20 163 781 

R-10-002, 

Depth 0.2-10.0 ft 
C708228 2700 7.66 - - 

R-10-002, 

Depth 20-25 ft 
C708248 394 5.14 778 6517 

R-10-003 

Depth 2-5 ft 
C708268 2672 7.45 - - 

R-10-003 

Depth 5-10 ft 
C708269 1926 7.67 - - 

 

 

SEISMIC PARAMETERS AND LIQUEFACTION 

 

The peak ground acceleration is estimated as 0.58g from the acceleration response spectrum 

(ARS) provided in the seismic design recommendation for this project by Hossain Salimi of the 

Office of Geotechnical Design-West. The seismic design recommendation is included in the 

Appendix D. 

 

Liquefaction potential at the project site is high. Layers of very loose to medium dense sands 

which are present at the site to a depth of about 43 ft are subject to liquefaction during a design 

seismic event resulting in excessive settlement, which in turn causes downdrag load. The 

downdrag load varying from 80 to 135 kips is considered for design of pile foundation for the 

bridge. The range of anticipated seismically induced settlement due to liquefaction is about 3 to 4 

inches. 

 

 

AS-BUILT FOUNDATION DATA 

 

The existing bridge is supported by Abutment 1, Piers 2 and 3, and Abutment 4. These supports 

are on 16”x16” concrete piles of 45 tons with tip elevation varying from -41 ft to -45 ft. Records 

of pile driving are not available to review. 
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FOUNDATION RECOMMENDATIONS FOR BRIDGE 

 

Pile Type 

 

Cast in Drilled Hole (CIDH) pile type was considered for this project to avoid the impact of 

ground vibration on the adjacent area associated with driven pile option. However, CIDH pile 

option was rejected due to use of pier walls in structure design scheme, difficulties of CIDH piles 

construction associated with caving potential of sand and very soft clayey deposits at the site, 

high groundwater, necessity of deep temporary casing, access conditions, and environmental 

impact with use of wet method.  

 

The major drawback of the driven pile option is the vibration impact on the area adjacent to the 

project site. Driven pile option is feasible provided that vibration impact be minimized to a level 

acceptable to the adjacent facilities. Based on our past experienced, we recommend that vibration 

at the ground of the adjacent facilities do not exceed Peak Particle Velocity (PPV) of 0.2 in/sec 

(5 mm/sec). At this level, pile driving may not cause damage to the facilities by pre-drilling to 

the elevation of -21 ft. The pre-drill hole shall be at least 2/3 ft (200 mm) larger than the pile size 

to cut off the transmission of the surface waves generated due to driving energy to the 

surrounding soils. The need for temporary casing of all pre-drill holes shall be included in the 

project plans since the cohesionless materials present to the pre-drilling depth is subject to 

caving. The tip elevations of temporary casing are shown in Table 6. The plan should have a note 

that require temporary casing to be installed by rotation method to avoid vibration due to their 

driving impact. The annular space between the pile and temporary casing shall be filled with 

slurry concrete backfill when the temporary casing is withdrawn. 

 

We recommend that District Design include the vibration monitoring special provisions for the 

project. The vibration provisions shall include inspection and documentation of the adjacent 

facility conditions and monitor and control the vibration PPV magnitude variation and maximum 

PPV values with the anticipated frequencies caused by the pile driving. We recommend adjacent 

area up to distance of 35 ft from the nearest pile driving location be considered for the vibration 

monitoring program. 

 

Alternatively, vibration free pile option using Tubex method can be used. The recommendations 

below are provided for both options. We recommend that structural plans be prepared to allow 

use of either of these options. 

 

Option 1- Driven Pile 

 

We recommend Caltrans Class 200 Alternative “W” steel pipe pile with diameter of 16 inch, 0.5 

inch minimum thick shell to support all Abutments and Piers of the 4-span bridge to be replaced. 

The general foundation information and design loads provided to us by the Structure Design 

West, Branch 16 are presented in Tables 2 and 3, 
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Table 2. General Foundation Information 

 

Support 

No 

Design 

Method 
Pile Type 

 

Finish 

Grade 

Elevation 

 

(ft) 

 

 

Cut-off 

Elevation 

 

(ft) 

Pile Cap 

Size 

(ft) 

Permissible 

Settlement 

under 

Service 

Load 

(in) 

No 

Piles 

Per 

Support 
 

B 

 

L 

Abut. 

1&5 
WSD 

Class 200- 

Alt “W” 
16 -5.5 8.0 253 1 64 

Piers 

2&3 
LRFD 

Class 200- 

Alt “W” 
0 -5.5 2.5 253 1 35 

Pier 

4 
LRFD 

Class 200- 

Alt “W” 
0 -5.5 2.5 253 1 33 

 

 

 

 

 

 

 

Table 3. Foundation Design Loads 

 

Support 

No 

Service-I Limit State (kips) Strength Limit State (kips) 
Extreme Event Limit State 

(kips) 

Total Load 
Permanent 

Load 
Compression Tension Compression Tension 

Per 

Support 

Max. 

Per Pile 

Per 

Support 

Per 

Support 

Max. 

Per Pile 

Per 

Support 

Max.    

Per Pile 

Max.         

Per Pile 

Max.       

Per Pile 

Abut. 

1 
6300 150 4950 N/A N/A N/A N/A N/A N/A 

Pier 

2 
5450 N/A 3700 7800 260 0 0 270 50 

Pier 

3 
4900 N/A 3250 7000 235 0 0 270 50 

Pier 

4 
5300 N/A 3600 7700 250 0 0 270 50 

Abut. 

5 
6200 125 4900 N/A N/A N/A N/A N/A N/A 
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Based on the above information, we have performed axial and lateral load pile capacity analyses. 

Tables 4 and 5 present our foundation recommendations for Abutments and Piers, respectively. 

All specified pile tip elevations presented in Pile Data Table 6 are controlled by strength limit 

compression. 
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Table 4. Foundation Design Recommendations for Abutments 

 

Support Pile Type 

Cut-off 

Elevation 

(ft) 

LRFD Service-I 

Limit State Load 

(kips) Per Support 

Total 

Permissible 

Support 

Settlement 

(inches) 

 

LRFD Service-I 

Limit State Total 

Load (kips) Per 

Pile (Compression) 

 

Nominal 

Resistance 

(kips) 

 

Design Tip 

Elevations (ft) 

 

Specified 

Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

Required (kips) Total Permanent 

Abut. 1 
Class 200 

Alt. “W” 
-5.5 6300 4950 1 150 300 

-75.5 (a) 

-57.5 (c) 

-66.0 (d) 

-75.5 400 

Abut. 5 
Class 200 

Alt. “W” 
-5.5 6200 4900 1 150 300 

-81.0 (a) 

-65.5 (c) 

-81.0 (d) 

-81.0 435 

 

Notes: 

 
1. Design tip elevations are controlled by: (a) Compression, (c) Settlement, and (d) Lateral Load. 

 

2. The specified tip elevations shall not be raised. 

 

3. The nominal driving resistance is equal to the nominal resistance plus driving resistance (downdrag) 
      from the unsuitable penetrated soil layers (very soft clay and liquefiable medium dense sand). 
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Table 5. Foundation Design Recommendations for Piers 

 

Support Pile Type 

Cut-off 

Elevation 

(ft) 

LRFD Service-I 

Limit State Load 

(kips) Per 

Support 

Total 

Permissible 

Support 

Settlement 

(inches) 

Required Factored Nominal Resistance (kips)  

Design Tip 

Elevations (ft) 

 

Specified 

Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

Required 

(kips) Total 
Perm-

anent 

Strength Limit Extreme Event 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1.0) 

Tension 

( =1.0) 

Pier 2 
Class 200 

Alt. “W” 
-5.5 5450 3700 1 260 0 270 50 

-83.5 (a-I) 

N/A (b-I) 

-83.5 (a-II) 

-45.0 (b-II) 

-71.0 (c) 

-83.5 (d) 

-83.5 460 

Pier 3 
Class 200 

Alt. “W” 
-5.5 4900 3250 1 235 0 270 50 

-83.5 (a-I) 

N/A (b-I) 

-83.5 (a-II) 

-45.0 (b-II) 

-71.0 (c) 

-83.5 (d) 

-83.5 460 

Pier 4 
Class 200 

Alt. “W” 
-5.5 5300 3600 1 250 0 270 50 

-83.5 (a-I) 

N/A (b-I) 

-83.5 (a-II) 

-45.0 (b-II) 

-71.0 (c) 

-83.5 (d) 

-83.5 460 

 

Notes: 

 
1. Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (b-I) Tension (Strength Limit), 

(a-II) Compression (Extreme Event), (b-II) Tension (Extreme Event), (c) Settlement, and (d) Lateral Load. 

 

2. The specified tip elevations shall not be raised. 

 

3. The nominal driving resistance is equal to the nominal resistance plus driving resistance (downdrag) 
      from the unsuitable penetrated soil layers (very soft clay and liquefiable medium dense sand). 
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Table 6: Pile Data Table 

 

Support Pile Type 

Nominal Resistance (kips) 

Compression  

Design Tip 

Elevations (ft) 

 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

(kips) 

Tip Elevation of  

24-inch 

Diameter 

Temporary 

Casing (ft) 

 

Strength Limit 

  

 

Extreme Event 

  

Abut. 1 
Class 200 

Alt. “W” 
300 N/A 

-75.5 (a) 

-57.5 (c) 

-66.0 (d) 

-75.5 400 -21 

Pier 2 
Class 200 

Alt. “W” 
380 270 

-83.5 (a) 

-45.0 (b) 

-71.0 (c) 

-83.5 (d) 

-83.5 460 -21 

Pier 3 
Class 200 

Alt. “W” 
340 270 

-83.5 (a) 

-45.0 (b) 

-71.0 (c) 

-83.5 (d) 

-83.5 460 -21 

Pier 4 
Class 200 

Alt. “W” 
360 270 

-83.5 (a) 

-45.0 (b) 

-71.0 (c) 

-83.5 (d) 

-83.5 460 -21 

Abut 5 
Class 200 

Alt. “W” 
300 N/A 

-81.0 (a) 

-65.5 (c) 

-81.0 (d) 

-81.0 435 -21 

 

Notes: 
1. Design tip elevations are controlled by: (a) Compression, (b) Tension, (c) Settlement, and (d) Lateral Load. 

 

2. The specified tip elevations shall not be raised. 

 

3.  The nominal driving resistance is equal to the nominal resistance plus driving resistance (downdrag) 
       from the unsuitable penetrated soil layers (very soft clay and liquefiable medium dense sand). 



MR. MUTHANNA OMRAN                              San Francisquito Creek 

Attn: John E. Peterson                             Bridge Replacement  

Date: April 02, 2013                       EA: 04-235621                                                                                                      

Page 12  

                                                                          

 

“Caltrans improves mobility across California” 

Pile lateral analyses were performed for the project by using L-Pile computer program to obtain 

“critical” pile lengths and lateral capacities based on the deflection criteria of 0.25 inch. Results of 

lateral analyses for this pile type to support Abutments and Piers are presented in Table 7. 

 

Table 7. Results of Pile Lateral Analyses 

  

Support No 
Pile Length  

(ft) 

Lateral Capacity 

(kips) 

Abut.  

1 
60.5 20.9 

Piers 

2,3,4 
78.0 16.6 

Abut.  

5 
75.5 17.7 

 

 

Option 2- Vibration Free “Tubex” Pile 

 

If the risk associated with the expected impact of pile driving vibration and noise is not acceptable, 

alternative piling by Tubex grouted injection piles may be used for the support of this structure to 

comply with the “free vibration” pile installation method to protect the complex building from damage 

during and after construction. 

  

Tubex piles should have the axial and lateral capacities similar to the axial (nominal driving resistance) 

and lateral capacities of Class 200 Alt “W” Pile which are shown in Tables 6 and 7. The center to center 

spacing of these piles of more than 3.5 times pile diameter should be kept to minimize the axial group 

effect of piles. Piles should be protected from corrosion problem. Two performance tests at selected 

locations (Abutment 1 and Pier 4) and ten proof tests (two of production piles at each abutment and 

piers) shall be conducted for Tubex grouted injection piles. The pile shall be tested in compression to the 

Nominal Resistance Required. We recommend that the reaction piles shall have the same type and 

length as a test pile. The structural capacity of the pile and the test frame load capacity sufficiently 

exceed the required geotechnical capacity. Contractor(s) shall propose this alternative piling according 

with the project specifications.  
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FOUNDATION RECOMMENDATIONS FOR RETAINING WALLS 

 

Soldier pile walls consisted of 50 ksi steel grade piles W14x233 with lagging are recommended 

for all RW (A, B, and C) to retain maximum 15 ft of materials. Soldier pile walls are designed 

with 250 psf surcharge load, which can be placed at least 3 ft from the wall face. H-Piles should 

be at least 43 ft long (28 ft embedment). Piles shall be placed vertically in 2.5 ft diameter pre-

drilled holes and spaced 6 ft from center to center. Temporary casing should be used to prevent 

caving. Concrete shall be used to fill the holes with piles inside. If rock rip raps (Rock Slope 

Protection - RSP) is used as a support berm to reduce the wall height to maximum 15 ft as 

indicated above, the RSP should be embedded at least 2 ft below the existing channel bed 

elevation. The side slope of the RSP berm should be 1.5H to 1.0V (minimum). 

  

 

FOUNDATION RECOMMENDATIONS FOR SOUNDWALLS 

 

Soundwalls on barrier can be supported on Class 200 Alternative “Y” precast piles. The 

minimum pile lengths are 32 ft for SW1 and 36 ft for SW2. Piles shall be spaced 6 ft and 5.75 ft 

from center to center for SW1 and SW2, respectively. Before driving piles, pre-drilling from the 

ground surface to a depth of 8 ft is required to minimize vibration impact on the existing 

facilities. The pre-drill hole shall be at least 2/3 ft (200 mm) larger than the pile size to cut off the 

transmission of the surface waves generated due to driving energy to the surrounding soils. If 

PPV obtained from vibration monitoring exceeds 0.2 in/sec, pre-drilling should be revised for 

deeper depth. Temporary casing should be used to prevent caving. The annular space between 

the pile and temporary casing shall be filled with lean concrete slurry when the temporary casing 

is withdrawn. 

 

 

FOUNDATION RECOMMENDATIONS FOR OVERHEAD SIGN 

 

The proposed Overhead Sign Type V on median at Station 308+40 shall be supported by CIDH 

pile according to the Standard Plan. However, we recommend that CIDH pile has the diameter of 

5 ft and the embedment length of 30 ft.  

  

 

TEMPORARY SHORING 

 

Use of temporary shoring is anticipated for the project and is responsibility of Contractor(s). The 

idealized soil profile for temporary shoring is presented in the following Table. 
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Table 8. Idealized Soil Profile 

 

Depth, ft Unit 

Weight, pcf 

Friction 

Angle, degree 

Cohesion, 

psf 

0 to 15 110 28 0 

15 to 20 115 31 0 

20 to 30 120 30 0 

30 to 45 125 34 0 

45 to 53 120 0 200 

 

Temporary shoring system proposed by Contractors should be reviewed by engineers before its 

initiation. 

 

 

CONSTRUCTION CONSIDERATIONS 

 

The temporary cut slope should be 1.5 H to 1.0 V or flatter. Groundwater is anticipated within 

the cut. At Abutments 1 and 5, the first 20 to 21 ft below the original ground surface will be 

excavated. The excavation should follow the Cal/OSHA excavation requirements. Control 

measure of groundwater should be considered during the excavation and construction.  

 

Compaction of backfill materials should be conformed with the Section 19 of Standard 

Specifications. Behind the abutment backwalls, control low strength material is proposed to use. 

This material should have the maximum unit weight of 120 pcf not to cause the settlement. 

 

Difficult driving and pile installation are anticipated due to the presence of very soft/very loose 

materials over dense/very stiff and gravel materials, and existing pile foundation. The 

Contractor(s) should perform driveability study and choose driving equipment and hammer size 

that are suitable to penetrate through these dense/very stiff and gravel materials to reach the 

specified tip elevations without inducing excessive stresses over the piles. The bearing value of 

piles driven at least to the specified tip elevations should be checked with the pile-driving 

formula given in Section 49-2.01A(4)(b) of the Caltrans Standard Specifications (2010) using the 

normal driving resistance and/or with a pile driving analyzer (PDA). At least one PDA is 

required at each Bent and Abutment to check the pile integrity and design capacity. Soil plug is 

anticipated for Class 200 Alternative “W” pipe pile. For Tubex grouted injection piles, water 

jetting provided that it is not disturbing the soil surrounding the piles is acceptable through the 

pile tip to penetrate the dense/very stiff layers during drilling to the specified pile tip elevation. 

The piling construction method shall be suitable for high groundwater and caving conditions 

which are anticipated during installation of all piles. Furthermore, temporary casing and wet 
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method may be needed for CIDH pile installation. Contractors are responsible for these issues. 

Contractor(s) should refer to the LOTB and laboratory test data for soil types and properties.  

 

 

DISCLAIMER AND CONTACT INFORMATION 

  

The recommendations contained in this report are based on specific project information 

regarding structure, type and location.  If any conceptual changes are made during final project 

design, the Office of Geotechnical Design – West, Design Branch C 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 Tung Nguyen, 510-622-1775 

or Mahmood Momenzadeh, 510-286-5732, at the Office of Geotechnical Design-West, Branch 

C. 

 

c:  TPokrywka, MMomenzadeh, TNguyen, HSalimi, CRisden, RNashed, Daily File, Route File, 

Translab File, Reto Schaerli, PCE-PPRM, Project Manager, District Design Chief 

 

 TNguyen/mm 



APPENDIX A 

SITE GEOLOGY 



To: 

From: 

State of California 
DEPARTi\'lENT OF TRANSPORTATION 

Men1orandum 

MR. MAHMOOD MOMENZADEH 
Chief, Branch C 
Office of Geotechnical Design - West 

Attention: T. Nguyen 

RIFAATNASHED ;?Af 
Engineering Geologist 
Office of Geotechnical Design - West 
Geotechnical Services 
Division of Engineering Services 

Business, Transportation and Housing Agency 

Date: October 18, 2010 

File: 04-SM-101 PM 0.0 
04- 235621 

Flex your power! 

lle euergy efjicie11t ! 

San Francisquito Creek Br. 

GRANT WILCOX 
Chief, Branch B {'q, ~ 
Office of Geotechnical Design - West 
Geotechnical Services 
Division of Engineering Services 

Subject: Foundation Report (Geology & Subsurface Conditions) 

This memo is in response to your request to provide the geology and subsurface 
conditions required to prepare the Foundation Report for the proposed bridge replacement 
(Structure No. 35-0013). 

Site Geology and Subsurface Conditions 

Topography 

San Francisquito Creek drains from west to east towards San Francisco Bay. The 
approximate elevation of the project site ranges from 16 feet (at the west side) to 14 feet 
(at the east side). 

Site Geology 

The project site is located at the southeastern margin of the San Francisco Peninsula, 
which is a part of northwest-trending California Coast Ranges. The eastern margin of the 
peninsula is influenced by the tidal action of San Francisco Bay, and underlain 
predominantly by Holocene and Pleistocene deposits of unconsolidated basin and alluvial 
deposits, and Bay Mud overlay older rocks the lower Cretaceous/ Jurassic Franciscan 
complex 

The project area is entirely covered by Holocene floodplain deposits (See the attached 
Geology map). The floodplain deposits contains very medium to dark-grey, dense, sandy 
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Attn: T. Nguyen 
October 18, 2010 
Page2 

to silty clay. Lenses of coarser material (silt, sand, and pebbles) may be locally present 
(USGS, OFR 98-231). Natural Levee deposits to the west and Flood basin deposits to the 
east surround the project site. The Natural Levee deposits contain loose, moderate-to 
well-sorted sandy or clayey silt grading to sandy or silty clay. The Flood basin deposits 
contain organic-rich clay to very fine silty-clay deposits occupying the lowest topographic 
positions between Holocene Levee deposits or Holocene floodplain deposits . 

The Franciscan complex forms the basement rock underlies the entire area east of the 
Pilarcitos Fault. The Franciscan complex is composed of weakly to strongly 
metamorphosed greywacke, argillite, limestone, basalt, serpentinite, chert, and other 
rocks. The Franciscan rocks in this area overlain by Upper Jurassic to Upper Cretaceous 
turbidites (USGS, OFR 98-348). 

The project site is located 3.9 miles (6.3 km) north of the Cascade Fault, 6.4 miles (10.34 
km) west of the Silver Creek Fault, and 7.4 miles (11.87 km) east of the San Andrea 
Fault (Peninsula section). San Andrea Fault, Silver Creek Fault, and Cascade Fault are 
active faults with Maximum Magnitude (MMax) of 7.9, 7.1, and 6.9 in order. 

Subsurface Condition 

Recent three boreholes, R-010-001 and R-010-002 (at the NIB) and R-010-003 (at the 
SIB) were drilled in August 2010, for the proposed bridge replacement . The maximum 
exploration depth reached to the depth of 100 ft. The foundation material encountered at 
eastern side (N/B shoulder) can be described as follows: 10 feet medium stiff sandy clay 
to clay, underlain by 65 feet of very loose to medium dense sand with silt and gravel, 
followed by 15 feet stiff clay and 10 feet stiff silt and silty sand. The foundation material 
encountered at western side (S/B shoulder) can be described as follows : 10 feet of very 
stiff to soft silty clay; 15 feet very soft clay, underlain by 20 ft medium dense sand and 
silty sand; 15 feet soft clay and silt; underlain by medium dense 15 feet of medium dense 
silty sand and stiff sandy clay; followed by 15 feet stiff to very stiff clay and silty clay and 
10 feet of medium dense silty sand. 

Groundwater elevation 

Groundwater was encountered during the investigation and measured at depth ranging 
from 13.5 to 14.0 ft below the ground surface in August 2010. 
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If you have any questions or need additional information, please call Rifaat Nashed at 
(510) 622-1773 or Grant Wilcox at (510) 286-4835. 

c: TPokrywka, GWilcox, Route File, Daily File 

RN ashed/nun 
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To: 

From: 

State of California 
DEPARTMENT OF TRANSPORTATION 

M e n1 o r a n d u n1 

MR.MAHMOOD MOMENZADEH 
Chief, Branch C 
Office of Geotechnical Design - West 

Attention: T Nguyen · 

RIFAAT NASHED tj{, J{ 
Enginee1ing Geologist 
Office of Geotechnical Design - West 
Geotechnical Services 
Division ot Engineering Services 

Business, Transportation and Housing Agency 

Fie,>: your power! 
Be energy efficient! 

Date: August 31, 2012 

File: 04-SM4 101PM0.0 
04-235620 
San Francisquito Creek 
Earth Retaining Systems 

CHRIS RISDE.,..{~ Ail./ 
Acting Chief, ~~VB' 
Office of Geotechnical Design - West 
Geotechnical Services 
Division of Engineering Services 

Subject: Geotechnical Design Report (Geology, Seisrnicity, Soils & Subsurface Condition Part) 

This memo is in regards to your request to provide the Physical Setting, Geology, Seismicity, 
·soils and Subs~rface conditions on the project area at Hwy 101, San Francisquito Creek Bridge 
(see the attached Location Map). 

PHYSICAL SETTING 

Climate 

The climate in the project area is representative of the northern coast of California. Winters are 
mild and wet; summers are cool nearly rainless (USDA, 1961). The average annual rainfall is 
19.95 inches. Temperatures are rather mil_d, the average January minimum temperature is 39.6°F, 
and the average July maximum temperature is 82.5°F (Northern California Climate Summaries) 1

• 

Topography and Drainage 

San Francisquito Creek flows northeastward for 14 miles from its source below Searsville Lake 
to its temunus in San Francisco Bay2

. In its lower reaches, the creek courses through densely 
populated cities located in relatively flat-lying areas. The ground surface elevation at the west 
side of the project site, where the soldier pile wall SPW and the three sound walls SWl, SW2 & 
SW3 are proposed, is approximately 16 feet. The ground smface elevation at the east side of the 
project site, where the solider pile walls RT and SPE are proposed, is approximately 14 feet 3 . 

http://www.wrcc.dri.edu/su mmary/cl i msmnca. html 
(http://geograph y. wr. usgs.gov/sfcreek/stud y _area. html) 
(http://pi.dot.ca.gov/upload/dist4-04-235621-6.26.2012- 11.20) 
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Regional Geology and Seismicity 

Jhe San Francisquito Creek is the last riparian free-flowing urban creek on the southern 
Peninsula of San Francisco Bay. The creek begins as overflow from the Searsville Lake dam, 
located in the Santa Cruz Mountains, which are part of the larger Coast Ranges. 

The project site lies on the alluvial plain on the southeastern margin of the San Francisco 
Peninsula, which is· a pait of northwest-trending California Coast Ranges. The eastern margin of 
the peninsula is influenced by the tidal action of San Francisco Bay, and is underlain 
predominately by Holocene and Pleistocene deposits of unconsolidated basin and alluvial 
deposits, and bay mud that overlay older rocks of the lower Cretaceous/ Jurassic Franciscan 
complex. · 

The Franciscan complex forms the basement rock and underlies the entire area east of the 
Pilarcitos Fault. The Franciscan complex is composed of weakly to strongly metamorphosed 
greywacke, argillite, limestone, basalt, serpentines, chert, and other rocks. The Franciscan rocks 
in this area are overlain by Upper Jurassic to Upper Cretaceous turbidities (USGS, OFR 98-348). 

The Project area is surrounded by many active faults. The Silver Creek Fault is located east and 
the Cascade Fault is located south of the project area. The Mont~ Vista - Shannon Fault is 
situated southwest and the San Andreas Fault (peninsula section) west of the project area (see the 
attached Fault Map). 

Site Geology 

The project area is entirely covered by Holocene floodplain deposits (see the attached Geology 
Map). These flood plain deposits contain medium to dark- grey, dense, sandy to silty clay. 
Lenses of coarser material (silt, sand, and pebbles), may be locally present (USGS, OFR 98-
231). Natural levee deposits to the west and flood basin deposits to the east sunound the project 
site. The natural levee deposits contain loose, moderate-to well sorted sandy or clayey silt 
grading to sandy or silty clay. The flood basin deposits contain organic- rich clay to very fine 
silty-clay deposits occupying the lowest topographic positions between Holocene Levee deposits 
or Holocene Floodplain deposits. 

Project Site Seismicity 

The San Francisco Bay Area is highly seismically active, and several active faults lie within a 
few miles of the site. The Silver Creek Fault, with a maximum magnitude (MMax) = 7 .1 is 
situated 6.9 miles east of the project site. The Cascade Fault with a maximum magnitude 
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(MMax) = 6.9 is situated 6.4 miles south the project site. The Monte Vista - Shairnon Fault with 
a maximum magnitude (MMax) = 6.7 is situated 5.6 miles southwest the project site. The San 
Andreas Fault (Peninsula Section) with a maximum magnitude (MMax) = 7.9 is situated 7.4 
miles west the project site. 

Following is a table listing of the dista1ice from the project to nearby active faults, the Maximum 
Magnitude of these faults, estimated Deterministic Peak Bed Rock Acceleration (PBA), and 
probabilistic USGS 5% in 50 years hazard anticipated within the project area using the Caltrans 
ARS online (attached) using the Shake program: 

Site To Source 
Maximum 

Peak Bed USGS 5% in 

Fauit 
DistancP. 

Magnitude 
Ror.k 50,ycars 

(Mile) 
{M mu} 

Acceleration Probability 
(PBA) Excecdance 

Monte Vista -
5.6 6.7 0.36* Shannon fault 

Cascade fault 6.4 6.9 0.36 0.51 
Silver Creek fault 6.9 7.1 0.35 
San Andreas fault 7.4 7.9 0.31 
(*) Attenuation curve by Mualchin and Jones ( 1992) 

According to the Shake program there is no governing fau lt, because the probabilistic value is 
higher than the deterministic values. 

It should ~e noted that a detailed seismic report will be prepared by Hossain Salimi, Senior 
Materials and Research Engineer of Geotechnical Design - West Office. 

Ground Rupture 

The project area is not intersected by any known active faults. 

Ground Motions 

According to the Association of Bay Area Governments (ABAG) 2003, the Shaking Intensity 
Map (see the attached Ground Shaking Map) indica.tes that the project site is classified as having 
"very strong level of shaking". 

Liquefaction: According to the Association of Bay Area Government (ABAG) 2003, the 
Liquefaciion Hazard Level Map (see the attached Liquefaction Map) indicates that the project 
site is classified as having "high to moderate level of liquefaction". Boreholes No. R-10-001 and 
R-10-002 indicate the presence of very loose to medium dense sand below the groundwater 
surface at relatively shallow depth. 
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Soils 

According to the United States Department of Agriculture, Soil survey San Atfateo Area County, 
Eastern Part and San Francisco County, California Report, 1991. The northwestern patt of the 
project area is covered by Urban land, where more than 85% of the surface is covered by asphalt, 
concrete, buildings, and other strnctures. Include in this soil are small area of Orthents, cut and 
fill. 

The southwest part of the project area is covered by Urban land-Orthents, cut and fill complex, 0 
to 5 percent slope. This soil is on coastal terrace and alluvial fans. This soil is 50% Urban land, 
and 45% Ortlmets, and cut and fill. Urban land consists of areas that are covered by asphalt, 
concrete, building, and other structures. The material covered by these strnctures consists of 
soiis that are similar. to the Orthents. The Orthents consist of soils that have been cut and filled 
for urban development, such as the construction of roads and buildings. The Orthents soils 
dominantly are deep and are loam or clay loam. Included in this soil are small areas of Botella 
soils; Orthents, reclaimed; Sirdrak soils; and deep alluvial soils that are loam or fine sandy loam 
tluoughout. Also, included are small areas of deep, dark alluvial soils that are clay and clay loam 
tluoughout. 

Surface water and erosion 

The properties and characteristics of the Orthents are highly variable because of the differences 
in the kind and amount of fill material used. Run-off is slow, and the hazard of water erosion is 
slight. Excavation for roads and buildings increases the risk of erosion. Re-vegetating disturbed 
areas arom~d construction sites as soon as possible helps to control erosion. 

EXPLORATION 

Drilling and sampling 

Tluee wet rotary borings (R-10- 001, R-10 - 002 & R-10 - 003) and two CPT borings (CPT-10-
001 & CPT-10-002) were drilled in August 2010 to a maximum depth of more than 100 ft for 
the purpose of replacing the existing San Francisquito Bridge. The wet rotary borings were 
drilled by using Mobile B47drill rig. 

Boring numbers R-10-001 and R- l 0-002 are located at the n01thbound shoulder where the Soldier 
pile Walls RT and SPE are located. Borings number R-10-003, CPT-10-001 and CPT-10-002 
are located at the southbound shoulder where the soldier pile Walls SPW and soundwalls SWl , 
SW2 and SW3 are located. 
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Selected samples were obtained from 2.5 - inch I.D (modified California, MC) undisturbed 
samples and 1.4 inch I.D. (Standard Penetration Test, SPT) samples at various depths for 
mechanical, plasticity and moisture content analyses. The samplers were driven into subsurface 
soils under the impact of a semi- a1itomatic, 140-pound hammer having a free fall of 30 inches. 
The blow counts are presented on the Log of Test Boring (LOTB). Also, five bulk samples were 
collected for the purpose of corrosion tests. A total of 47 samples for mechanical analysis, 38 
samples for plasticity test, 55 samples for moist determination and 5 samples for corrosion test 
were sent to the lab. · 

As-built records show, four borings (B-1, B-2 B- 3 & B-4) were drilled in 1953 to a maximum 
depth of about 90 ft. These borings were drilled as part of the constrnction of the San 
Francisquito Bridge. Boring number B-3 located at the northbound shoulder where the soldier 
pile walls RT and SPE are located. Boring numbers B-1, B-2 and B-4 are located at the southern 
side of the bridge where the soldier pile walls SPW and soundwalls SWl , SW2 and SW3 are 
located. The groundwater in borehole number B-3 at 1.2 ft elevation was measured in Febmary 
1953. 

Subsurface Conditions 

Based on the recent borings R-10-001 , R-10-002, and R-10-003, the foundation material 
encountered at eastern side (NIB shoulder), where walls RT and SPE are located, can be 
described as follows: 10 feet medium stiff sandy clay to clay, underlain by 65 feet of very loose 
to medium dense sand with silt and gravel, followed by 15 feet stiff clay and 10 feet stiff silt and 
silty sand. The foundation material encountered at the western side (SIB shoulder) where walls 
SPW a SWl, SW2 and SW3 are located, can be described as follows: 10 feet of very s·tiff to soft 
silty clay; 15 feet very soft clay, underlain by 20 ft medium dense sand and silty sand; 15 feet 
soft clay and silt; underlain by 15 feet of medium dense silty sand and stiff sandy clay; followed 
by 15 feet stiff to very stiff clay and silty clay and I 0 feet of medium dense silty sand. 

Groundwater 

Groundwater was encountered during the investigation and identi"fied by the driller at 1.5 ft and 
1.1 ft elevations and depths ranging from 13.0 ft (at borehole # R-10-002) to 14.0 ft (at borehole 
# R-10-001) below the ground surface in August 2010. 

Corrosion 

Five bulk samples from the tlu·ee boreholes (R-10-001, R-10-002 & R-10-003) at different 
depths were tested for cmrnsion, two of them are corrosive with their resistivity value ranges 
bet\;veen 397 and 978 (< 1000 Olun) and the pH-value of one these samples is 5.14 (< 5.5). 
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Scour 

Based on the Structures Final Hydraulic Report for San Francisquito Creek, prepared on May3 l, 
2012, the anticipated sho1t term local scour depth at all substructure elements is 6.3 feet, 
reaching an elevation of -3.3 ft. 

If you have any questions or need additional information, please call Rifaat at (510) 622-1773 or 
Chris Risden at (510) 622-8757. 

c : TPokrywka, CRisden, Route File, Daily File. 

RN ashed/nun 
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""""' ... "'°"'91U:odel'I OltlOCO .,.. , 0, Neebltt 

-.-..1n~•lDT•t-auT 

01/11 

8- 11-10 
Tor"'mlnotod at Elev -92.0' 

ER1. 60X I 
322+00 

Qll!:OTl!:CHlllCAL ll!RYICH 

T. NQ~n 

ro.i·~l!llOG 

IT.ATE OF 
CALIFORNIA 

Dll'AllTIDT or TIUllOITATIOI 

DmllOI OP U-1- llll"flCR 
IT11UCTVM DH .. I 

DESIGN BRANCH 
cu 0-4 
EA 235621 (0400000678) 

~ l t..t.. • > 3:i-;-Ol<1•·z· !1'D01 '°"" 

323+00 
PROFILE 

Hor-1:: 1" • 10' 
vort: 1" • i o• 

-100 

SAN FRANCISQUITO CREEK BRIDGE !REPLACE> 
LOG OF TEST BORINGS C1 OF 3> 

~"11mllffi•--!;;:q;;q;;;<.1-· l-··T .. 1 I I I 1"'1 I 33 M 
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FOR PLAN VIEW, SEE 
"LOG OF TEST BORINGS 1 OF 3" 

~ R-10-002 l 
15.1' l.l ASPHALT CONCRETE PAVEMENT (2":) . 

I 
SANOY SILT wl"tn CRAVEL (ML); oo1t; Drown; molo"t; (FILL). 

~Leon CLAY with SANO (CL); modlum Gtlf f; b r own; dry; low ptoat lclTy; (ALLUVIUM); P?:0.5 tof . 

l®S SIL TY SANO (SM); vory IOOGo; brown; dry; SANO, fl no. 

-wot: modlum donco. 

~Leon CLAY with SANO (CL); modium c:tlff; gray; mo1o1'; modlum ploGTic!Tyj PP• 0 .15 1'cf. 
I 

SIL TY SANO (SM); l ooeo: t:> lock; wet: SANO, medium. 

Poorly-grodad SAND with SILT and GRAVEL (SP-Sliol); medium danco; mu ltlcolorcd; wo't; GRAVEL, flnc, oubangulor. 

r-
SILTY SANO wl1'h GRAVEL (SM); modtum donco; lrgl"rt o l lvo brown; SANO, coore.o; CRAVEL, fTno, eubOngulor. 

Thto LOTB ohoot woo proporod In occor danc:c with 

l~r;:~c;~o~~~::{~o~~~~7~f~l}~tJGlffcotlon, 

20 

10 

0 

-10 

- 20 

-30 

LO<Jn CLAY (CL) ; aT!1'1'; 1 lght yol lowlch br-own; molc't; modtum ploatlctty; PP• 1.0 t c1'. _
40 

Poorly-gradod SAND wl'th CRAVEL (SP); vory loooo; dork ollvo brown; wot; SANO, cooroo .----+-----------------------~~-

SIL TY SANO wI"th CRAVEL (SM); loooo; o llvo; wot; SANO, 1Ino, ouDrO<Jndod: I I"ttlo CRAVEL, Dlock , fino. cuDroundod. 
I 

1~ SILT (ML): vory o1'T1'1' ; polo ollvo; morot; 1'ow SANO, 1'tno, tr'oeo CRAVEL , f lno, isubroundod; PP•2.0 1'01'. 

Loon CLAY (CL); ct111; light Ollvo; moiot; IOW plocticlty; PP=1.5 tc1. 

I~ -gr ocnloh gray; PP•1.25 to1.---------------

-PP•1.25 tof. I 

1

@8 - vory O"tlf1; modium ploo"ticity; 

~ SANDY SILT (l.4L); o!lf1'; groonorn gr-oy; molct; nonploeTlc; oomo SANO, fl no: PP=1 .5 tof. 

-vor-y ct t 'f'1'; PP• 2.5 1"cf. 

11+00 12+00 

Ql!OTl!CHlllCAL ll!RYICl!I ITATI! OF 

PROFILE 
Horlz: 1" • 10' 
Vort: 1'' ,. 10' 

-so 

- 60 

-70 

-80 

-90 

F\lllCTlOMAL.~J:oOlll 

"*"""El ... Wonien::oa.ri 

°"",... "' c. Chr'lotlon I w. Tone 01/11 CALIFORN IA 
Dm11011,:.~..:~-:-:.::~1111 .. c11~ SAN FRANCISQUITO CREEK BRIDGE !REPLACE>'" 

LOG OF TEST BORINGS (2 OF 3) QCCKED 9Tt 0. NeeC>ltt R. Noof'MJd DIPAITllDT O' TllllPOITATIOI DESIGll BRANCH 0.01 

?:.L·~· ... cu o• 
EA 2::55621 (04000006781 ~1m~!l·-1;;1.1;;<.1;;;r: 1 .... 1-qT .. 1 I I I 132 133 1~ 

~ ILt. •> ~)·0>41·z·••t>O::.oon 
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FOR PLAN VIEW, SEE 
"LOG OF TEST BORINGS 1 OF 3" 

Thlo LOTB ohoot woo P,.OPol"Od In occor-donc:o wl tn 

l~r~~~~~~~~~~o~~~~~~l~1,~oolflcctlon, 

~I R-10-003 
20 

I 
SILT with CRAVEL (ML); ctli'f; ctrong brown; dry; GRAVEL, coarso, cngulor; PP•1 .o 'tcf. 

I 
SILT with SAND (ML); Gtlff; dor1< yol lowlGh brown; dry; low plcGtlclty; PP•l ,0 tcf. 

-oof''t; molot; PP-0.2S 'tof. 

- oott; very dar"'k groyloh br"own; li'tt lc SANO, fine; PP•0.5 tof. 

Fo't CLAY (CH); modlum o'tlf1'; VO'f'Y dork groy leh brown; woT; h igh ploo1'1c l1')' ; PP•O. S 'taf. 

Sll TY SAND wl'th CRAVEL (SN}; medium c:ionco; dork groylan brown; woT; SAND, cooroo, cubOngulor; CRAVEL, f' lno, angular. 

-modlum csonao; olivo brown; GRAVEL, ftno, out>ongulor-; o longatod. 

SIL TY CAAYEL (CM); modlum donoo; mulTlcolorod g r oan, grey ono b lack; molot; CRAVEL, f l no, oubOngulor ; few SANO, GUOCngulor. 

SILT with SANO (ML); modlum donoo; dork g reyloh brown; molo-t; SANO, 1'1no. 

SILT "'('ML); GOfT; ol lvo brown; molct j low p loc:1'1c l1')'; ·f~Oco SANo;PP"-0.2$ 1'Gf. 

- modlum a-tif f; I lghT o l lvo brown: PP•O.S te'f. 1 

Loon CLAY (CL); c'tl'ff i llg nt o llvo b rown: molc:'t ; low plooi'lc::lty; PP•1.0 tof. 
I 

SILTY SANO (SM); mOdlum donoo; I TghT ol tvo brown; SANO, flno, oubOngulorj troco CA:AVEL, ft no. 
I 

SILT (ML); ot lff; lfgh't o l lvo brown; molDT; troco SANO, flno, csubongulor; troco CRlVEL. coor-t10; PP•1.5 tc:f. 

I 
Loon CLAY (CL); otlf'f; 1 lght ol lvo br-own; mo lot; low plootlcl'f")'; PP•1.5 taf. 

Eloatlc SILT (MH); vory a 1"11'f; llghT ollvo: modtum ploo:tlclty; PP•2.S To 3.0 Tof . 

l 
PP'c2.5 tof. I 

10 
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- 10 
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-40 

-so 

-60 

-70 

SILT wltl"I SANO (ML); modlum aenae; dork gray; molo't; SANO, fine; 1 lttle CLAY. -SQ 
-dork ol lvo brown. 

Loon CLAY (CL); c'tlff; 11gh1' ollvo brown; molcT; low ploo'ttclt)'; PP•1.S tcf. 
I - 9o I 1° Frl~l..,6 Rcti'o (X)

2 0 80r1d~~~ (i~tl •oo 8- 18- 10 
8-10-10 Tonnl~od ot Elov - 86.S' 

-90 

TormlnotOd ct Elov -86.0' ER1 • 60:C 

1o+o0 

l!llQllll!l!lllllQ el!llYICl!e 
'1JrilCT(OfiW.~l:at ~rt• c. Chrl•t lan I w. Tono 
NAMC• W .. Moallinzoooh CMlCICID SY• 0 . Neebftt 

01/11 

I 
11+00 

Ql!OTl!CHlllCAL HllYICl!e 

R. --
ro.i.·~1--

eTATI! OF 

CALIFORNIA 
D1Plll1WllT Of TIHIPOITATIOI 

12+00 

PROFILE 
Hori~: 1'" • 1 o• 
Vort: 1'" • 10' 

ow1"°1,;:.,g.,-:::a0":,1m""'~ SAN FRANCISQUITO CREEK BRIDGE <REPLACE!,. 

DESIGll BRAllCH 0.01 LOG OF TEST BORINGS C3 OF 31 
CU O< 
EA. Z35'2 1 (0<00000678 

~ ..... __ ... 1-·r=r~~ 
~"l1m11~«·-~1-'·li?l-·J I I I I I ,,3u 

~I LL •)-J,..o~..,;z· l•OOJ.oOn 
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BENCH MARK 
PAHV-SSX £1ov tCi.4:10' 
f'n<I' t" Iron Pip. w/Coltron:i Plug 
13.29' Rt11R011 Lino Rto 101 Sta '322+13.33 
N 1,,91 , 416 . 44 
E C.,089,072.23 
Vortlcol Ootum NCY029 

~' 

~·1·~ 
2~ 
~:.. 

~ 

~ .. 

TO SJ.N FRANClS:CO 

-C== 

''RD .. LINE ( Rto 101 

322•00 

I :: R-10-002 I 
tS.I" 

' · 

i 

$ ~" R-10-002 

~
;,' ~ 

nr.\ 

\
~~\ 
;~. 
~ 
o' ; 

n~ i ·~ i ~ 

\ ~ ; 
i 
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\ 
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"RC" LINE 
11+00 

R-~003 

CPT-10-002 

~ 

TO SAN JOSE 

==> 

___Elli_ 
, ... "40' 

~ Thl4 LOT8 cheot vca prepar ed In occordonce v lth 

l~,.~~~~~io~ol'o~~f'C~o~g;~~7¥1:n'1~=~ I f lcotlon, 

Seo 2010 S1ondord Plon:l AIOF' ond A10C tor Soil 
Lo9C"md, oM A10H f or Rock Logond. 

£0 

------m ASPHALT CONCAETE PAVEUEHT (2"1, 
SANDY SILT 'Wlth GRAVEL (ML); ooft; bro•n: moi~t: (FILL). 

CWS Elov J.: 1 • 
&- 11-10 

10+00 

l!NQINl!l!RINQ 81!RVICl!8 

I

G)8i8 Leon CLAY wJth SANO (CL); medium c t lff; brown: dry; low p l o~tleity: (ALLUVIUM); PP•O.S f :)f, 

COO> 
COO> 

SILTY SANO (SJ.I); vory looee; brown; dryj SANO, finci. 

-"'ot: modlum cSon:.o. 

ptoctlclty: PP=0.75 t::f. 

1.Q 

Q__ 

iG)8i8 Loon CLAY -,,Ith S~NO CCL}; modlum :::tiff: oroy: molct: modlum 

1(00 SJLTY SANO (Si.O: l~~o: block: wot; SANO. medium.------------- ----!------- ------- --------
-10 

Poorly-9rodod SANO •1th SILT and CAAYEL (SP-SI.I): medium donco: multlcolorod; wot : GRAVEL , fino. CUl>CnQUIOI"' . 
-20 

Sil TY SAND with GRAVEL (SM)j modfum donco: fight ol1vo brown; SANO, eoor ca: CRAVEL, f lno. cubongulor. 

~~ F'ot CLAY (CIC); otiff; fight yollowloh brown; moiot; high ploo.tlcl1'y; PP•1 . 7S tcf, 

-30 

-'"Q. 
Loon CLAY (CL); :rtlff; llQht yollowl~tl brown; mol.:.t: mcdh.1m plo~tlclty: PP•1 .0 hf , 

Poorly .. 9roood SANO with GRAVEL (SP) i very 10000; dork ol lvo t>rown; "o't : SANO, cOCJn;o, ....... 

SILTY SAND with CRAVEL (SMJ : Jooco: ollvo; wot: SANO, flno, oubroundod: llttlo GRAYCi:L, block, 'flno, eubroundod, 
I 

1~ Sil T (ML); vor'J ~tiff; polo ol Ive; molc1; 1o'W SANO, flno, 'troco GRAVEL, f l no, uubroundod; PP• 2.0 1M, 

Loon CLAY {Cl); r;;tlff; llght ollvo; moiet: low plc~tlclfy; PP•1.~ 1'&f. 

I~ - Qroon1oh 9roy; PP.:1.25 tnf. 
1 

• PP•1.Z5 tof. I 

-so 

-60 

-70 
-vory ntlff; modlum plo::i flc:lty; PP.2.0 t cf . ------------------+----------------------...:....:: 

I 
-., 

I
~ SANDY SILT (ML); l\tlffi ornonofh oro'J: molot; nonpto~tlc; ~omo SANO, flno; PP• l.5 1~1. 

G)8iB SllT (Mll: •tiff; ?r•onloh gr oy: mol•t: lo• plo•tlclty; PPol.5 t•f. - ---------4-----------------------=
0-=u'-­

-90 PROFILE 
-vcry cit I ff: PP•2. S t c f. 

Hor-lz: 1" • 10· 
Yort : 1 .. . 10• 

, 1+00 12+00 

MATl!RIAL8 AND O!:OTl!CHNICAL 81!RVICe8 BTATI! OF Dl't'JllO• or , .... ,lllUHO ICft't'ICU 

~ 
1; 

~ 

,,a... ·~i.··-~ .. ·- ..... •·•·•-n ·-··- CALIFORNIA muoTVH DUIOM 

··~· •. ........... "'"'' ... o. N••bltt A. . ....... D!PAftTMfMT 0, TAAM8'0RTATIDX DESIGN BRANCH 16 LOG OF TEST BORINGS 1 OF 2 t 
r..i·~"M'~!..:l llllOC' ~ITI )44) 01 '~'"'" N ••!'"' ,.;.1;.- ••••• hh " 

n.lfl(TJONA\.~l!.Ol'r 

RETAINING WALL A, B & C 

_Cl..,/L'°'"""_, ___ , - - - - - • • P'lt().,l(CT""'41CR,~A!o(l04~T81 COtiTRacr"'°.tO<l•Zlst-21 C-~•ni~....:~0 -- ,....,.-, ... ~" 7 0 ~ 
• ''-'- .. ,, .i')· r•' .. 011~7•1 ttl(l1 .00)<\ 
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g .. 10-10 
l ormlnotod a t Elov -aG.O' 
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FOR PLAN VIEW, SEE 
"LOG OF TEST BORINGS 1 OF 2" 

~ 
Th1c. LOTB aheet "oa pr~pored In occordanco ..,Ith 

l~r~:~1';~~10~0~!,:n~o~~l~'l1lo~11~cGff lcotlon , 
500 2010 s;ondord PICIM AIOF ood AI OC for Soll 
Looond, and AIOH f()('" Rock Logond. 

20 
:;;, R- 10- 003 l 

1.Q 
SILT wi t h CAAVEL (UL); otlff: ctr on9 brown; dry: CRAV£L. coor::io, on9ulor: PP•l .O tef. 

I 
SILT with SANO (UL): otl f'f: dor k )'Ol l O\llhih brown: dry; IO'fl' plac.tlcl't)': PP•l .O tot" . 

-aof t : moiat: PP•0.25 hf. 
0 

- •of f'; vory dork 9r"oyi$h brown; l itt lo SANO, flno; PP•O.~ tof . -

- .!..Q_ 
Fo't CLAY ICH); modlu m ctlf f; vo r y dork 9roy\.GI'\ brown; wot ; l"ll9h p lo:tlclty: PP•O.S tor. 

51L TY SANO -with CRAVEL (sr..); modlum don::io: dork oraylc.h br own: wo t : SANO. cocr-:io . oubonouior: CRA.YEL, f lno ,CnQu-1~­

-modlum donoo; ollvo brown; GR1'YEL, flno, oubongulor: o lon9o'tod. -,o - 2 
SILTY GRAVEL (CU); modlum denco: mul t lcolorod oro•n1 9roy ond block: molat: GRAVEL, flno. :iubonoutor: fow SANO. ;ubon91Jlor.------~ 

I 
11+00 

Sil T with SANO (ML}: modl um deno~: dork oroyl,h br"O'lf'n: molot: SANO, f ine. 

SIL l -(MLJ; "°11·; ollvo orowr.·: molc-t: low plo::-t-lclty; uoco SANO: PP:o.z:> 1":.f. 

- medium o t lf f; 11Qh1' Olivo orown: PPeO.S t.:.f. I 
Loon Cl.AV (CU; otlff; light 0 1 lvo t>ro ... n: molot-; lo" pl o3t lcl 't y~ PP•1 .O to'f. 

. I 
Sl l.lY SAND (SM); modlum donri.o; llqht olive brown: SANO, flno, ~ubongulor: troco CR.4VEL, flno. 

SJL l (ML): otlff; ll9ht ollvo brown: molu : 1"roc:o SANO, fi ne. ovt>onoulor: troco GRAV(L, coorue: rP•l .S t:of. 

I 
Loon Cl..AY (CL.): ct lff: l19M ollvo br own: moln: IOY ploctlclty; PP•l .5 tc.f. 

Elo:itlc SILT (UH); ver y atff' f: l l~ht olive: modlum plo~ticlt)' : PP•Z.~ to J . O tt.1 . 
I 

pp .. z.~ tsf. I 
SILT 'Wf1h SAND (UL); moolum Ocn~o; Oork 9roy: molfjt; SANO, f ino; II ttl11 CL.A.Y, 

·dork ol ivo br'"own. 

Loon CLAY ICL); :.tiff : llQht olive brown: mol:.t: lov pfoctlctty: PP•l ,5 tGf, 
I 

12+00 

MATl!:RIAL8 ANI> Ql!OTl!CHNICAL SERVICl!:8 llTATE 0 , DJ'tlllOI OP CIOIMUllMe ICaYICU 
H IU«\lQ Oll JQ.M 

PROFILE 
Hori:: 1" • 10' 
Vort: 1" • 10' 
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DESIGN. BRANCH 16 CAL IFORNIA 
Df , ARTMrNT Of TRANOORUTIDN 

RETAINI NG WALL A. B & C 
l1,lil(TIOUI.. SUl'tlll'tl SOll 1-·.ioi .,.. J.C-lt....n I r H \• 1-co1.,.,. ,.,. • '" 

t1UC.• M. ~zoct.th c-ccu.o •'' O. No•bl 'tt R. Noatwd LOG OF TEST BORINGS 2 OF 2 

:~:.:-;,~~ ::::~..,--
1Llflfrl40 
~MCT M>i«I' & l'KA~I ~000006'711 r..1i·J:~·>~.l:'IC'C' CONJll.ACT tl0,1 O• •?J)GZ1 

Ylll .,.>l,•l'e• - •ilfl··,-.;1 1DU.'·°'1" 

t I ~ 
~ 

I' I 

~ 



BENCH MARK 
-v-ssx (lev "·'°' 
Fnd t" Iron Pipe W/Caltrane PIUQ 
13.~· RT "RD" Lino II-. IOI Ste 322+13.33 
N 1.tt1 ,41'.·U 
E C,Ol9,072.23 
V-lcol OCln..t NCVl)H 
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<:::::-- TO SAH FRAHCISCO 

...,.. 101 
321+00 

CPT-10-001 • 

~ 

"RO" LINE 
322+00 

.. 
~~; if ... _ 
o-' 
:;Ii! 

"' ": 
:, CPT-10-001 

i 
i 

\ 
i 
i 
i 
·, 
\ "RC- LllE 
\ 11+00 

' i 

\ --~003 

\ CPT-10-002 

~ \ 

~ 

TO SAH JOSE~ 

_fl.ML 
, •• 40' 

Thia LOTS •t'Mt woe pnipcr.O Jn occ:on:tonc. wlm 

ri;,;:.,~~~~20~~~~'/¥!~\~lflcot lon, 
Soo 2010 St.,_-d Plane A10F end A10C fOt' Soll 
l090ft(I, Ond At OH for Rock loooncl. 

Noto: Cround wotor encountered but not 
measured In Bor ings R-10-003, 
CPT-1 0-001, and CPT-10-002. 
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-90 10 110 240 320 400~~~~~~~~~~~~~~+-~~~~~~~~~~~~~~~~~~~~~~~~....:;,;:;...._ 
Tip a.orlng ltatl PROFILE 

-90 10 • ' • 
Friction llotlo (XJ 

I 
1-10-10 

Tennlnoted at Elev -16.0' 

321+00 

•11a111••1t111e l•ltYIC•I MATUllAL• AllD a•oT•CHlllCAL ••1tY1C•• ITAT• OP 

CALIFORNIA ... ..,...., .. _.,... '1.ICTl'*'L 9.Kftl- 1--••• r.c-11t_, I 
..... w. ~ .......... o. -.Ol tt T • Hou'.t.., 

•mn,.,...,..,. _ _,. r.£•11b.11"1tJ1 ,_ 

322+00 

DEll8• IRHCH X 

i=ir.:...o ,a PH.CZ• l>IOOOOOl711 CCW1'RACT Jll0.1 04•23"11 
r h.( •)~11 •-'•0ft" 

Horlz: 1• • 10• 
Vert: 1" • 10' 

SOUND WALLS 

LOO OF TEST BORINGS 1 Of z 
==-c:=: ==-- f;;;---· x 



i~ !?-' .. .., 
« 

20 

10 

0 

-10 

-20 

-30 

-· 
-so 

-60 

-70 

-80 

FOR PLAN VIEW, SEE 
"LOG OF TEST BORINGS 1 OF 2" 

Thia LOTD .,_., _,. Pf"epcred In ocoordance wltft 

l"°Pr=~""so~~~~~·m.;,11~111cot1on. 
Soe 2010 Standard P'I~ AtOf ond A10C for Soll 
Legend, and A 1 Ott for Roek Legend. 

20 

r 
SILT with CRAVEL '(ML); et I ft; •trono bl"'own: dr"y; CRAVEL. coor••· Or\9Ulor: PP•1.0 taf. 

I 

Sil T •ltn SAHO (ML): etlff; CIOr1< yellowfatl brown; dry; low plo.tfclty; PP•1.0 taf. -
10 

- aoft; mofa1'; PP-0.25 taf. 
0 

-eoft; very OOrk groylah brown; little SANO, fine; PP•0.5 taf.---+----------------------------'---

F'o't CLAY (CH); medium a1'f'f1'f very OOt"k groyleh brown; "1'; high ploatlcfty: PP•0.5 taf. 
-10 

SILTY SANO w1tft CRAVEL (SM); IMdlum den••: oan< groyl 9h°-b-rc:iwn; wet; SANO, coor••• aut>angulor; GRAVEL, 'fine, ongu1or. 

·l'Mdlum oenee; olfva brown; CRAVEL. fine. aUbOnQUlor; alongot~. 

SILTY GRAVEL (CMJ; ....,!um oenaa; multlcolond gr""• gray ond block; molat; GRAVEL, flna, au"°"'ilulor; f- SANO, aubOngulor.-----....:
2
:..:0'­

SILT with SAND (ML); medium o.n .. ; OOr"k Or"O)'lah orown; molet; SANO, fine. 
-30 

SILT (ML); eoft; ollve brown; 9'10lat: 1oW plo8t lclfY:-t~ SAIC>; PP-0.25 taf • 

... medium etlft; lfght oflv• brown; PP-0. S tef. I -•o 
Leon CLAY (CL): atl'f'f; llgnt olive brown; mofe't: low ploetlclty; PP•1.0 tef. 

I 
SIL TY SANO (SM); l'Ndlum denee; llgnt ol fve br"OWn; SANO, fine, 14.banQUlor; trace CRAVEL, 'fine. 

I -so 
SILT (ML): atlf'f; llght olfve brown; rnolet; trace SANO, 'fine, eubOngulOr"'i troc• CRAVEL, COOr"'ae; PP•1.5 'tef. 

I -60 
Leon CLAY (Cl); etlff; lfgf'lt ollve Drown; molet; low ploetlclty; PP.1.5 tat. 

Eloatlc S1LT (WHJ; very e'tl1'f; llgrrt o live; medium ploetlclty; PP•Z.5 'to 3.0 t•f. 
I -70 

PP•Z.5 tat. r 
SILT with SANO (WL); rnoc:Jfuin den.o; dOr"k gray; mola't; SANO, fine; llttle CLAY. 

-dork ollva brown.--------------.---------------------8,.,0:_ 

L-. CLAY (CL); ei'lff; llQht olfv• brown; moJet; low plce:tlclty; PP•t . 5 t•f. 
I -90 -90 I •o • • • 2 o '° ''° 2•0 320 •oo 

Friction llatlo (X) Tip lleor"lng (taf) ---- 1-11-10 
e-10-10 Tonnlnotod ot Elev -16.S' 

Tarool,.,,ad ot Elev -86.0' ER1 • 60X PROFILE 
I 

1o+o0 11+00 

••0111•••11•• ••1t••c•• llAT•ltlAL8 A•D IHOT•CN•ICAL a•1tYIC•a 8TAT• OP 

"· No.Nd 

CALIFORNIA 
MPA1191111 OI' -&TIOI 

'1llC'TlCIW.. Sftl\'J- , ..... ..,.. l .G-"-' , .. ,.,... ,_., .. ,., ...... 

....... ~ ...... .,.. o. -..,,tt 

-GTA.Lm•---_.. r.1·~·--

12+00 

DEllQll IRAllCH X 
!Mm JMJ 
P'JIOJCCT 1Um1 a l"Ml%1 0400000i711 comu.cT t0.1 OC•UKt1 

• I U • > ........... 11.: . ..... 

Horlz: , .. • 10~ 

Vert: 1" • 10' 

SOUND WALLS 

LOG OF TEST BORINGS 2 OF 2 

~-==-- r.;;i---- x 



APPENDIXC 

LABORATORY TEST DATA 



·~ 

· County : ;an Mateo Route : 

Limits : 

Date Received 

Date Reported 

09/14110 

SEP. 3 0 2010 

MOISTURE CONTENT DETERMINATION 
(CTM 226) 

101 P.M.: 52.6/0.0 

Date Calculated : 09/21/10 

By: AU 

E.A.: 0~235621 

R.E.: 

PAGE: 

HOLE SAMPLE DEPTH TEST G.ROSS WEIGHT TARE NETWEIGHT .· 
(MCIPllMAIGRAD) Wet Dry Weight Wet Dry 

R-10-001-S1 5'-6.5' MC/MA/Pl 1478.8 1314.0 . 672.0 806.8' . 642.0 

R-10-001-s2 10'-11.5' . MC/MA/Pl 1057.1 ' 839.2 98.0 959.1 . 741.2 . 

R-10-001-S3 15':.16.5' MC/MA 809.1 660.6 99.7 709.4 560.9 . 

~-10-001-$4 20'-21.5' MC/MA/Pl '1097.6 825.3 101.6 996.0 723.7 

R-10-001-S5 25'-26.5' MC/MA/Pl 849.4 651.9 ·100.1 749.3 551.8 

R-10-00.1-S6 30'-31.5' MC/Pl . . 707.9 576.6 99.8 608.1 476.8 

R-10-001-S7 35'-36.5' MC/MA 737.1 627.1 98.9 638.2 528.2 

R-10-001-S9 . 45'-46.5' MC/MA/Pl 1138.7 899.8 . 99.9 1038.8 799;9 

~-10-001-$10 50'-51.5' MC/Pl 935.6 728.6 . 102.0 833.6 626.6 

~-10-001-$11 55'-56.5' MC/MA 1402.8 1185.9 100.0 . 1302.8 1085.9. 

,-10-001-$12 60'-61.5' MC/MA/Pl 1111.9 953.9 100.9 1011 .0 853.0 

R-10-001-S13 65'-66.5' MCMA/PI 1240.2 976.3 98.4 1141.8 877.9 

R-10-001-S14 -70'-71.5' ' MC/MA/Pl 1308.4 . 1005.4 99.4 1209.0 906.0 

R-10-001-S15 75'-76.5' .MC/MA/Pl 916.3 758.9 100.9 815.4 658.0 

~-10-001-$16 85'-86.5' MC/MA/Pl 318.2 268.8 100.3 217.9 168.5 ' 
~-10-001-$17 90'-91.5' MC/MA/Pl 1484.4 . 1187.2 ' 101.4 1383.0 1085.8 

~-10-001-$18 95'-96.5' MC/MA 663.7 558.3 99.2 564.5 459.1 

MC - Moisture Content Pl - Plasticity Index MA - Mechanical Analysis 
MC Test o .nly- 230°F Oven; w/ Pl and/or MA Tests - 140°F Oven; w/ AC Material -100°F Oven < 

·. ·. 

Job No. : 6787 

R. Nashed /IJ..t.<,. 
u~yr::Jl 

1 of 2 

MOISTURE % 
Weight . Moisture 

164.8 25.7% 

. 217.9 29.4% 

148.5 26.5% 

272.3 · .37.6%• 

197.5 35.8% 

131.3 27.5% 

110.0 20.8% 

238:9 29.9% 

207.0 33.0% ' 

216.9 20.0% 

158.0 18.5% 

263.9 . 30.1% 

303.0 33.4% 

157.4 23.9% . 

49.4 29.3% 

297.2 . ·27.4% 

105.4 23.0% ' 

LVAl..DEZ. DL4, REV. 06-2003 

Tl I I I ID 1 II I 



!-- f~- ----·· 
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County: >an Mateo 

Limits : 

Date Received . 
Date Repor:ted .. 

. ·HOLE ·sAMPLE 

~-10-001-$19 

~-1 0-001 -$20 

Route: 

09/14/10 

MOISTURE CONTENT DETERMINATION 
(CTM 226) 

/ 

101 P.M. : . 52.6/0.0 

Date Calculated : 09/21/10 

SEP. ~ 0 2010 By : AU 

DEPTH TEST GROSS WEIGHT TARE 
(MCIPllMIVGRAO) Wet Dry Weight 

100'-101..5' . . MC/MA/Pl 1009.2 806.8 99.8 . 

105'-106.5' MC/MA/Pl 1078.0 886.2 99.8 

MC - Moisture Content Pl - Plasticity Index MA - Mechanical Analysis 
MC Test Only ·- 230°F Oven; w/ Pl and/or MA Tests-140°F Oven; w/ AC Material - 100°F Oven 

E.A.: 04-235621 

R.E.: 

PAGE: 

NET WEIGHT 
Wet Dr)' 

"909.4 707.0 
. .. 

978.2 786.4 

, --·· r--- 111 111 

Job No.: 6787 

R. Nashed J T\.-\4~ 
. . . J.1 '-ll yt;IJ. 

1.of Z 

MOISTURE % 
Weight Moisture 

202.4 28.6% 

"191 .8 24.4% 

LVALDEZ. DL4, REV. 06-2003 



r 
"' 

' . 

MOISTURE' CONTENT DETERMINATION 
(CTM 226) 

County : . ;an Mateo Route : 

Limits : 

Date Received 

t;>ate Reported 

HOLE SAMPLE 

R-10-002-$1 

R-10-002-82 

R-10-002-83 

R-10-002-84 

R-10-002-85 . 

R-10-002-86 

R-10-002-$7 

~-10-002-88 

~-1 0-002-$9 

~-1 0-002-$10 

~-1 0-002-$11 

~-10-002-$1 2 

~-10-002.:.s1 3 

~-1 0-002-814 

~-10-002-$1 5 . 

~-10-002-S17 

~-10-002-S18 

~10-002-81 

09/14110 

SEP ·3 o 2UTO · 
DEPTH TEST 

·• (MCIP™VGRAO) 

5'-6.5' ·MC/MA/Pl 
: 

10'-11 .5' MC/MA 

1 5'-16~5' MC/MA 

20'-21.5' MC/MA/Pl 

25'-26.5' MC/MA . 

30'-31.5' MC/MA 

35'-36.5' MC/MA 

40'-41.5' MC/MA 

45'-46.5' MC/MA/Pl 

50'-51.5' MC/Pl 

55'-56.5' MC/MA 

60'-61 .5' MC/MA 

65'-66.5' MC/MA/Pl 

70'-71.5' MC/Pl 

75'-76.5'· MC/MA/Pl 

85'-86.5' . MC/Pl 

. 90'-91.5' MC/MA/Pi 

95'-96.5' MC/MA/Pl 

101 P.M. : 52.6/0.0 

Date Calculated : 09/27/10 

By : . ·.~ AU 

.. GROSS WEIGHT TARE 
Wet . . Dry Weight 

. 468.7 41 6.1 99.4 

826.8 702.5 1'01 .9 

71 2.9 593.0 101.7 

990.3 629.3 99.9 

600.0 495.0 99.8 

479.6 432.9 1'01.0 

635.1 556.6 . 101.4 

. 889.4 764.1 98.6 

938.1 723.2 .. 100.2 

828.6 610.4 101.1 

1597.8 1330.3 . . 102.0 

822.1 701.4 99.7 

425.0 361.8 . 101 .5 

1394.9 1228.2 679.9 

1226.1 1115.1 681.7 

939.9 880.2- .. 686.7 

1608.7 1409.4 669.2 

1721.2 1509.2 . 612.8 

MC - Moisture Content Pl - Plasticity Index MA - Mechanical Analysis 
MC Test Only ~ 230°_F Oven; w/ Pl and/or MA T ests - 140°F Oven; w/ AC :M~terial - 100°F Oven 

I 

E.A.: . 04-235621 

R.E.: 

PAGE ·: 

NET WEIGHT 
Wet Dry 

369.3 316.7 

724.9 600.6 

611 .2 491 .3 

890.4 52~.4 

500.2 ·395.2 

378.6 331.9 . 

533.7 455.2 

. 790.8 665 .. 5 

837.9 623.-0. 

727.5 569.3 

1495.8 - 1228.3 

722.4 601.7 

323.5 . 260.3 

715.0 . 548.3 . 

544.4 433.4 

253.2 193.5 
.. 

939.5 740.2 

1048.4 836.4 

I -ll 

J o b No. : 6787 

R. Nashed/Tung Nguyen 

· 1 of 2 

MOISTURE % 
Weight Moisture 

52.6 . 16.6% 

124.3 20.7% 

'119.9 24.4% 

361.0 68.2% 

.105.o 26:6% 

46.7 14.1% 

78.5 . 17.2% 

.125.3 18.8% 

214.9 34.5% 

158.2 27.8% 

267.5 21.8% 

·1.20.1 ·20.1% 

. 63.2 24.3% 

166.7 30.4% 

111.0 . 25.6% 

. ·59_7 30.9o/o 
. 199.3 26.9% 

212.0 25.3% 

LVALOEZ, Ot.4, REY. 06-2003 . 



:.. 

County: ;an Mateo 

Limits : 

Date Received . . 
Date Reported : 

HOLE SAMPLE 

Route: 

09/14/10 
SEP .3·0 2010 

DEPTH TEST 

MOISTURE C~NTENT DETERM_INATIO~ 
{CTM 226) 

101 P.M.: 52.6/0.0 

Date Calculated : 09/27/10 

By : AU 

GROSS WEIGHT TARE 
(MC/Pl/MA/GRAD) Wet Dry Weight 

E.A.: 04-235621 

.R.E.: 

PAGE: 

NETWEIGHT : 
Wet I Dry 

~-10-002-S20 100'-101 .5' MC/MA . 1806.0 1553.1 673.6 1132.4 I 879.5 

MC - Moisture Content Pl - Plasticity Index MA :- Mechanical Analysi~ 
MC Test Only - 230°F Oven; w/ Pl and/or MA Tests-140°F Oven; w/ AC Material - 100°F Oven 

I Im 

J ob No.: 6787 

. R. Nashed/Tung Nguyen 

'!,.of 2 

MOISTURE % 
Weight Moisture 

252.9 28.8% 

LVALOEZ. Ol4, REV. 06-2003 



n 
' 

MOISTURE CONTENT DETERMINATION 
(CTM226). 

·County : ;an Mateo Route : 101 P.M.: 52.6/0.0 · E.A.: 04-235621 Job No. : 6787 

Limits : 

Date Received 

Date Reported 

HOLE SAMPLE 

R-10-003-81 

R-10-003-82 

R-10-003-83 

R-10-003-84 . . 

R-10-003-85 

R-10-003-86 

R-10-003-87 

R-10-00.3-88 

R-10:-003-89 

R-10-003-810 

R-10-003-811 

R-10-003-812 

~-10-003-813 

R-10-003-:S15· 

)-10-003-816 

~-10-003-817 

R-10-003-818 

09/14110 

SEP 3 9 Z01D 

DEPTH TEST 
(MC/PUMA/GRAD) 

5'-6.5' MC/MA/Pl 

10'-1 1.5' MC/MA/Pl 

15'-16.5' MC/MA/Pl 

20'-21.5' MC/Pl 

25'-26.5' MC/MA 

30'-31.5' MC/MA 

35'-36.5' MC/MA 

40'-41.5' MC/MA/Pl 

45'-46.5' MC/MA/Pl 

50'-51.5' MC/MA/Pl 

55'-56.5' MC/Pl · 

60'-61.5' MC/MA 

65'-66.5' MC/MA/Pl 

75'-76.5' MC/Pl 

80'-81.5' . MC/MA/Pl 

85'-86.5 MC/Pi 

90'-91.5' MC/MA 

Date calculated: 

By : AU 

GROSS WEIGHT 
Wet Dry 

416.7 372.7 

472.4 400.0 

1281.3 1001.1 

.1071.2 674.2 

662.1 559:·8 

1373."6 111 1.1 

541.1 461.4 

14.05.4 1260.4 

. 1014.7 928.3 

1019.5 922.6 

844.1 663.3 

964.1 . 819.6 

1.083.9 854.3 

769.2 623.7 . 

945.1 746.8 

841.0 . 648.5 

941 .3 780.3 

MC - Moisture Content Pl - Pl.asticity Index MA - Mechanical Analysis 

09/27/10 

TARE 
Weight 

100.2 

101.1 

101.9 

100.5 

101.4 

101.4 

101.6 

673.2 

669.9 

·680.9 

157.4 

157.6 

157.3 ' 

159.0 

159.0 

157.8 

156.5 

MC Test Only - 230°F Oven; w/ Pl and/or· MA Tests - 140°F Oven; w/ AC Material - 100°F'. Oven 

----
R.E.: R. Nashed/Tung Nguyen 

PAGE: 1 of2 

NETWEIGHT . MOISTURE % 
Wet Dry Weight Moisture 

. 316.5 272.5 44.(} 16.1% 

371.3 298.9 72.4 24.2% 

1179.4 899.2 280.2 31.2% -

970.7 573.7 397.0 69.2% 

560.7 . 458.4 102.3 22.3% 

1272.2 1009.7 262.5 26.0% 

439.5 ·359.8 79.7 22.2% 

732.2 587.2 145.0 24.7% 
. • 

344.8 . 258.4 86.4 33.4% 

338.6 241 ~7 96.9 40.1% 

686.7 505.9 180.8 35.7% 

806.5 662.0 144.5 21.8% 

926.6 697.0 229.6 .32.9% 

Q10.2 464.7 145.5 31.3% 

786.1 587.8 198.3 ' 33.7% 

683.2 490.7 192.5 39.2% 

784.8 623.8 161.0 25.8% 
.. . 

· LVALOEZ, DL4, REV. 06-2003 

r -ID ' 



County: · >an Mateo 

Limits : 

Date Received . . 
Date Reported . . 

HOLE SAMPLE 

)-10-003-S 19 

1-1 O-OO~S20 · 

Route: 

09/14/10 

MOISTURE CON"J:ENT DETERMINATION 
(CTM 226). 

. · 101 P.M.: 52.6/0.0 

'· 
Date Calculated : 09/27/10 

SEP' 3 (J; Z-Orol By : AU 

DEPTH TEST GROSS WEIGHT TARE 
(MCIPL'MA/GRAD) Wet Dry Weight 

95'-96.5' MC/MA 550.6 470.7 . 156.3 

100'-101.5' MC/Pl . 973'.1 . 787.6 . 153.2 

MC - Moisture Content Pl - Plasticity Index . MA - Mechanical Analysis 
MC TeSt Only- 230°F Oven; w/ Pl and/or MA Tests - 140°F Oven; w/ AC Material - 100°F Oven 

------·-------

'..: 

E.A.: 04-235621 Job No.: 6787 

R.E.: ~- Nashed/Tung Nguyen 

PAGE: · tof 2 

NET WEIGHT . MOISTURE % 
W et Dry Weight Moisture 

394.3 314.4 79.9 25.4% 

819.9 634.4 185.5 29.2% . 

LVALOEZ. OL4, REV. 06-2003 

I I -----.- U--! 
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lbJlrano 

SAMPLE ID 

R-10-001_P1 

R-10-001_P2 

R-10-001_P3 

R-10-001_P4 

R-10-001_P5 

R-10-002_09A 

R-10-002_098 

R-10-002_ 1 OB 

R-10-002_ 1 OC 

R-10-003_048 

R-10-003_098 

R-10-003_09C 

R-10-003_090 

R-10-003_10A 

R-10-003_108 

R-10-003_118 

R-10-003_ 11 C 

R-10-003_12A 

R-10-003_ 128 

R-10-003_13A 

R-10-003_138 

R-10-003_13C 

R-10-003_140 

R-10-003_ 15A 

R-10-003_158 

R-10-003_160 

R-10-003_178 

R-10-003_ 17C 

CALIFORNIA DEPARTMENT OF TRANSPORTATION 

GEOTECHNICAL LABORATORY 

CLASSIFICATION TEST SUMMARY 

% FINER THAN 

3" 2 1/2" 2" 1 1/2" 1" 3/4" 1/2" 318" No. 4 No. 8 No.16 No. 30 No. 50 No. 100 

I I 

100 97 93 90 85 74 57 

100 99 

I 

GL TRACKING NO: 10-062 

Dist • EA: 04-235620 

Report Date: September 23, 2010 

Page: 1/2 

ATTERBERG 
AS RECEIVED LIMITS Gs 

No.200 5µ 1µ LL Pl Vd (pcf) %m 

45 19 40.7 

48.1 2.62 

27.9 2.75 

23.9 2.71 

51 28 32.0 

34.4 

32.8 2.76 

32.2 2.73 

38.3 

57 29 53.3 

40 22 96.5 27.6 

27.8 2.73 

48 27 32.3 

29.1 2.72 

46 . 23 15 26 10 19.7 

23.0 2.73 

43 21 26.5 

31 .0 2.75 

96 60 32 91.4 31.9 

42 21 28.8 

27.7 2.79 

24.4 

30.0 2.62 

60 33 95.6 29.9 

79 48 78.1 43.1 

30 11 97.0 27.6 

32.9 2 .84 



Projecl : San rranc isquito Bg 
Boring No.: Rl0-001 
Silmplc No.: P2 
Test No .: 10-053-Gl 

CO:lSOLlOATIOll TE:ST D/\T/\ 

Location : 04-SCL- 101 - ~2 . 6 

Testf!ci By: i\ZM 
Test Dille : 9/7/10 
Silmple Type : Tube 

So il Descr ipl ion : Moist , ciark-brown, sLi ff, si lt 
Hemarks : 

l·:ei\sured Specific Gravity: 2 . 62 
Initiiil Voi d Ratio : 2 . 77 
rinal Void Rallo: 2 . 09 

J.iquid Limit : 0 
Pl astic Limit : 0 
Plasticity Index: 0 

Before Consolida tion 
Trir.>1nings Spccirnen+Ring 

Containe r ID RING 

\'It . Co11 t iliner 1 Wet Soil, gm 
Wl. Conta iner + Dry Soil, gm 
\'It. Cont ainer, gm 
\'It. Dry Soil , gm 
Hater Conlcnt, % 
Voi<I Ratio 
Degr ee o1 Saturati on, i 
Dr y U11il l~ei9ht, pc f 

190 . 3 
140.4 

90 
50 .1 

99 . 0 1 

190 . 3 
140. 4 

90 
50 .4 

99 . 01 
2. 77 

93 . 55 
43 . 31 

Project No. : 04-23567.0 
Chec ked By: GI.I I 0- 0.62 
Deplh: 24-24 .5t Cl/IJ.·1 
El evation : ff' I ,_1~ 

Ini t ial Height: I. 00 in 
Specimen Diamet er: 2 . 38 in 

Afte r Consolidation 
Specimen+ Ring Trimmings 

179.1 179.4 
140. 4 110.1 

90 90 
50.4 50.4 

77 . 38 77.38 
2.09 

97 . 02 
52.918 



CONSOLIDATION TE:ST DATA 

Project: San Francisqui t o [Jg Loca t ion : 04 - SCL- 101 -52 . 6 Prnjecl No .: 04-2356;>0 
Floring No . : RI0-001 Tested Oy: AZM Checked ny: GLI 10- 062 
Sample No .: P2 Test Date: 9/7/10 Depth: 24-24 . 5 
Test No.: 10-053-Gl Sample Type: Tube Elevation: 

So il Description: Moist, dark-brown, stiff, s ill 
RP.marks : 

Appl icd final Void Str.:iin T50 fit t ing Coefficient of Consolidation 
Stress Displacement Ratio .:it l::nd Sq.Rt . Log Sq.Rt. Log Ave. 

tsf in % min min inA2/sec inA2/scc inA2/sec 

l 0 . 06;>5 0.001904 2. 76;> 0. 19 0.4 0.2 l.87e-003 3.65e-003 2.48e-003 
2 0. 125 0.002663 2 .760 0 . 27 0. 1 0 . 0 l.Olc-002 o.ooe+ooo l .Ole-002 
) 0 . 5 0.0185 2 . 'JOO l. 85 7.0 o . o 1 . 15e-004 O.OOe•OOO l . l Se- 004 
4 I 0.04652 2 . 59·1 4.65 20 . 8 0 . 0 3.70e- 005 O. OOe tOOO 3. 70e-005 
5 2 0 . 09239 2 .421 9 . 24 18.9 0.0 3 .76e- 005 O.OOe+OOO 3 .7 6e-005 
G 4 0 . 1601 2 .166 16.01 21. 4 0.0 2 .94e- 005 O.OOetOOO 2.94c- 005 
7 8 0. 2494 l . 829 24 .94 29.7 0 . 0 l.75e-005 O.OOe+OOO l.7 5e-005 
B 16 0 . 256 1 .805 25 .60 0. 6 0.7 7.44e-004 7.02e-004 7 . 22c-004 
9 4 0.25 1 . 827 25 . 00 I. J 0 . 0 3 . 45e- 004 O.OOe+OOO 3 .4 5e-004 

10 0 . 7.5 0 . 161 :.>.087 18 . 10 30. 8 o. o 1. 64e-005 O. OOe+OOO 1.64e-005 
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CONSOLIDATION TEST DATA 
SUMMARY l{EPORT 

~I I 1 .._._ __ _,_ I ..J.l-'--"-LI ...1..I ..1..I -

: . : 

: : . 

! 1-, 

I - r-r-r-r-1 I ·,......,--- - ,----,-----, 
1 

j-,.--l-t-rJ --i-- I -,.--.--.--1 I I 

0. 1 10 
VERTICAL STRESS. Isl 

!-1---- ! _J_J,_J_, I I l- - -1 . ---1...-...!,.. I I~ 

. : : 

--'---- I ---'-1-1- 1 I i_l___ I~- I 

. . . . . . . 

100 

10' 

0.01 
--·· ··~ 

0. 1 

1--r I ,-,---, I 
·~ 

10 

~I I 

100 
Vl::RTICAL ')!RESS. tsf 

Prnjet.:l: Son rroncisq11ilu Uq 

llorinq No.: R 10-001 

Locotion: Ot. SCI -101 !:>/.6 Projt:cl No.: 04 - 2.5~6/0 

Tes ted By: A/.M - - -+--ch'eckt:d ~y:'Gi/ilo -O_G_? _ _ 

Sample No.: P? Test Oote: 9/ I/ 10 Depth: 21\- 24.5 

fost No.: l 0-0~5 Cl Sorn pie l ypc : Tuhc ~ lcvotiun: 

Des~rip lion : l.foi$t, dork brown. stiff. sill 

Remarks: 

;-,,.,, ~ 2011L1.5:51:~9 



Project: San f rancisqui t o Bq 
Uut:i1tCJ No. : Rl0 - 001 
Sample tlo . : P3 
TesL No .: 10-054-G) 

CONSOLI L>l\TION TEST DATA 

Locat i on : 0·1 - SCJ.- 101-52 . 6 
Tesled By : /\ZM 
Test L>ate: 9/7/2010 
Sample Type : Tube 

Soil Descripti on : Mo i st, olive , sL i ff , s i lt 
Hemark~: Br idge • 35-0348 

Measured Specif i c Gravity : 2 . 15 
Initial Void Ra Lio: 0.84 
fi 11<il Vo id Ratio: 0 . 66 

Cun La iner IL> 

Hl . cont aine r •Ket Soi l , gm 
Ht . Cont aine r 1 Dry So i l , gm 
Wt . con t aine r, gM 
Wt . Dty so i l , gm 
'•la t er Con Lent , ?, 
Void H;i t. i o 
De•1 ree of Satu ra t ion , t 
Dty Un it Weiyh t , pe r 

I.iquid Limi t : 0 
Pl astic Li mit : 0 
Pl ast icity Index : 0 

Oefore Consolidat ion 
Trirrmings Spec imen•Ri ng 

231 . 7 
198 . 0 

90 . 4 
106 .4 
30. 35 

HING 

231 . . , 
198 . 8 

90 . 4 
108 .4 
30 . 35 
0 . 84 

99 . 29 
93 . 216 

Pro j ecL No . : 04 -2]~620 

Checked By : GLl l 0-062 
Oepth: 29 . 5- 30 
Ele vat i on: '('fl r. l.iJ 

\I I ' 

Initial He ight : 1 .00 i n 
Specimen Di amete r : 2 .38 i n 

Af Lcr Consolidat ion 
Spe <.:imen•R i ng Tr im:ni ngs 

224 . 9 
198 . 8 

90 . 4 
108 . 4 
24 . 0B 

0 . 66 
99 . 79 

103 . 13 

2?.C 9 
198 . 8 
90. 4 

108.4 
24.00 



COllSOL I DAT!ON TF.S1' lJATA 

Proicc.:t : San francisquilo llg Loc.:ation : 04 - SCL-1 01 - 52 . 6 Projec t No . : 04-235620 
nod ng !lo.: Rl0-001 Tested 8y: 1\ZM Checked Hy: GLl l0 -062 
S.:impl<> No .: P3 Test D11te : 9/"1/2010 Depth : 29 . 5-30 
Test No. : 10-054-G3 Sample! Type: Tube Elevation: 

Soil Descript ion: Moist, o live, stiff, s i IL 
Rernci r·ks: Br i<lqc 1 35-0348 

Applied rina l Void Strain TSO f i tti ng Coe ffi cient of Consolidation 
St ress Displ.'lccml'!nt Ratio at F.nd Sq . Rt . Log Sq . Rt . J.og Ave . 

t s f in i min min in"2 / scc i n"2/sec i n"2/sec 

l O.Ou25 C. 0004394 0 . 839 0.04 o.o o.o O. OOc t OOO O. OOe+OOO O. OOe+OOO 
2 0 . 125 -c . 0001072 0. 840 - 0.01 0.0 0 . 0 O. OOe+OOO O.OOetOOO O. OOetOOO 
3 o. 5 0 . 0036~8 0.833 0. 37 0 . l 0 . 0 l . 33c-002 O.OOe+ OOO l . 33e-002 
4 1 0 .00964) 0 . 822 0 . 96 2 . . , 1. 9 3 . 00e-004 4 . 34c-004 3 . 55<'!-004 
s ?. 0.02599 0.7')2 2.GO 14. 5 0 . 0 5. 47c-005 O.OOctOOO 5 . 47e - 005 
(> 4 0.0512 1 0 . "/•15 5 . 12 10 . 3 0 . 0 7.34c-005 O.OOc+OOO ·1. 34e-005 
7 8 0.09033 0 . 674 9.03 15 .0 12 . -, 4. 72e-005 5 . 58c-005 5 . I l e - 005 
0 16 o. 1469 0 . 570 14. 69 ?.7 . 7 0 . 0 2.3le- 005 O. OOc+OOO 2 . 3l e-005 
9 4 O. l.347 0 . 592 I 3 . 1·1 7.7 2 . 4 ·1 . 93e-005 2 . 49c-004 l. 20e- 004 

10 0.25 0 . 09615 0 . 663 9. 61 65.6 0 . 0 9.f.l l c-006 O. OOe+OOO 9 . 0 l e-00 6 



O.<J 

0.8 

0 

~ 
u: 0./ 
u 
9 

0 .6 
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CONSOLIDATION TEST DATA 
SUMMt\l~Y RcYOR I 

0.!.J __,__ ___ ..---
I ,-----~--- I ,- - , lr--t I ,-, 

ll.01 

11)"' 

v 
Q• 

10-> (I) 

' N ... ,-

> 
() 

l () ) -

l 0 . 

0.0 l 

0. l l 10 1 OU 

VERTICAL smrss. tst 

I l I I tl __ _._ _ _.__. I I I I I I - --'----'---'--l _. I I I I - -'---'---'--L-l_I I I 

: 

- , I - 1 - I I I I t I 

O.l 

VFRTICfl l S IHLSS. tsf 

----- ·-
l'rojcc l : So11 r I (ltH:isr(l•i to Bg 

rloring No .: RI0 - 00 1 

Lorn l ion: Oli SCL- 101 -!>7.6 

Te:>IP.d fly: Alt.I 
- -

Sowple No.: P3 Tc '>l DotP.: 9 / I /20 IQ - --- - -
SomplP. lype: lube 

·---"----
Tes I No.: 10-05'1-G.~ 

Dcsc:1iptio11 . ~lois t. olivP., sti ff. sill 
----~ 

f~crr orks: £31 idqc I/ J!"l - ll:\48 

1 () 100 

Project No.: 04 235620 
- ------< 

Chcc~ed Sy: GL # I 0 06/. 

Depth: 29.s-:rn 
---- -

l. lcvotion: 



Project : san Franc i squ ito Hg 
Haring No.: Rl 0-001 
s ampl e No .: P4 
TP.st Mo . : l 0- 055- Gl 

CONSO!.TDAT !Oll Tf:ST DATA 

Location : 04-SCL-10 1-52 . 6 
Tested lly : AZM 
Tes l Date : 9/1 3/10 
Sample Type: Tube 

Soi I Description : Mo i s t, b rown , sli ((, s ilt w/q ravel 
Rem;irl:s: 

Measured Specific Gravity: 2 .71 
IniLia l Void Ratio: 0 . 65 
~in;il Void Ratio: 0 . 53 

Conta ine r ID 

Nt . Conla inc r + Net Soil, gm 
Wt . Container + Dry Soil , gm 
Wt . Conlaine r, gm 
Kt . Ory So il, gm 
Hater content, I 
Void RaLio 
Oey ree nf S;iturat ion, I 
Dr y tlnit \'leiyht, pc( 

Liqu id L.imi L: 0 
PlasLic Li mi t : 0 
Pla s tic ity I ndex: 0 

BefoL·e Cono;ol ida t ion 
Tl i 1r.min<JS Spec i me n+R i nq 

239 . 2 
210. 7 

91. 1 
119 . 6 
23 . 83 

RltlG 

239.2 
210 .. , 
91. I 

119. 6 
?.3 . 83 

0 . 65 
99 . 90 

10;!. 8!> 

Project No . : 04-2356?.0 
Checked Dy: GL~ 10-06?. 
Depth : 49. 5-50 · 
El evati on: li)O r. /:il 

Initial Height : 1.00 in 
Specimen Diamel er: ?..38 in 

Afte r Consolidation 
Specimen +Rinq Trimmings 

233 .8 
;no. 1 

91. 1 
11 9 . 6 
19.31 
0.53 

99 . 70 
111. 04 

233 . 8 
210 . ., 

9 1. I 
11 9. 6 
19.31 



CONSOLIOAT !ON TEST D/\TA 

Project : San rrancisquito !lg Locution : 04 - SCL- 101- 52.6 Project tlo .: 01-235620 
Ond ng No .: Rl0-001 Tested By: l1ZM Checked By: GLi 10- 06?. 
s amµle No .: P4 Tesl Oatc: 9/1)/I0 Depth: 49.5-50 
T!o!sl No .: 10-055-Gl Sample Type : Tulle Elevat i on: 

Soi I Description: Moist , brown, stiff , s i l L w/g r;wc l 
Remarks: 

Applied Final Vo id Sr.rain T50 Fit t ing Coeffi c i e nt of Consolidation 
Stres s Displacement Ra tio at End Sq . Rt . LO<J Sq.Rt . Log Ave. 

tsf in % min min inA2/sec inA2/scc inA2/sec 

1 0.0625 0 . 001452 0.64 5 0 .15 0. l 0 . 0 l. 22e-002 O.OOe1000 l.22e-002 
2 0 . 125 0 .002613 0.64 3 0. 26 0 .1 0.0 6.7 3e - 003 O.OOetOOO 6.73e-003 
3 0 .5 0.013'/3 0. 62 5 I. 38 0 . 1 0.1 6.9l e -003 6_. 50e -003 6.?0e-003 
4 1 0.0181~ 0 . 617 l. 8?. 0 . 1 0. 1 6 . 35e -003 ~> . 62e- 003 5 . 96e- 003 
5 2 0. 02338 0 . 609 ?. • 34 0. l 0.0 l. 53e-002 2 . 36e - 00?. l.86e- 002 
6 0.03413 0 . 590 3. 48 0 . I 0 .1 1. 32e-002 l. 18e-002 l.25e-002 
7 s 0. 0531 l 0 . '.:> 60 5 . 31 0. I 0. l I . 02c-002 l. 21e- 002 l.lle-002 
ll lb 0 . 08741 0 . 503 s. 74 0 . 2 0. 1 4. J l e -003 7.Gl c-003 5 .50e-003 
9 .J 0 . 084 84 0 . 508 8.18 o.o 0.0 G. 35e-002 O. OOetOOO 6.35e-002 

I 0 o. ?.5 0.07 382 0 .526 7. 38 0 . I 0 .0 4 . '12e -003 l. 97e - 002 ·1. 6?.e- 003 



0 
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0.10 

0.6~ 

n: O.GO 
() 

() 

~· 

0 .55 

o.~o 

0.0 1 

10·• 

<> 
~· II) 

........ 

"' 1 ()"' ..: 
( 

,. 
0 

' uc. :! l -'iH-"· 2010 l / : 1~;58 

0 .1 

CONSOLIDATION TEST DATA 
SUMM/\RY REPORT 

--~~~;-I I I f 

VERTICAi c,m1 SS. tsf 

--~~~-•L I I I I 

1 () 100 

I l I 
,_, - I -~~~~~·I '--~-~-l- I I ~ 

: 

: : 
: : : 
: 

I Ii 11 

0.1 

l' rojecl: Son ~ roncisqui lo f3<J 

8 ori-HJ Nu.: I? 10 00 1 

Som ple No.: Pt. 
--- -

lest Nu. : 10 O:>~-Cl 

I I -,.-,-,........,..--

1 

VI I~ 1 IC:flL STRESS. tsf 

Locu tion: 0 4 SCL- 101-:1?.6 

lcs led rly. An1 
- ---

T!:s t Dole: Y/1 3/10 

':iumplt' Type: I ube 
- -----

Descr ip tion: Moist, b•mm . sti ff . sil l w/<J1<1vel 

fkn' c;rks: 

,.,, 
10 

- j--,--,.-

. : . 

I I j I -

100 

Pro ject No.: 0'1 235620 

Chec:ketl fJy: CL# 10 - 06? 

Depth: 49.~ -~o 
- --- --

Elev11tio11: 



Proiect : Sun Francisqui to Ag 
Bo ring No. : Rl0-002 
Sarnµ l!! No. : 09R 
Tes l No .: 10-056- G3 

CONSO!.IDl\TI ON TEST DATA 

Location : 04-SCl,-101 - 52 . 6 
Tes l ed Dy: l\ZM 
Test Da l e : 9/14/2010 
sample Type : Tub e 

Soi l Descrip tior; ; Mo i s t, brown , stif f, silt 
Remarks: nridge i 35- 0348 

Me<Jsui ed Specific Grav ity: 2.16 
ln i t ia l Void Ratio : 1. 0 3 
F'inu l Void Ra tic : 0 . 71 

Wt . Container 1 We t So i l , gm 
Wt . Conta i ne r + Dry Soil , gm 
Wt . contai ner, gm 
WL. Dry So i l , gm 
Warer Content, t 
Void Ratio 
Ocgree of Silturation, ' 
Ury Un it wniqht, per 

Li quid Limit: 0 
Plastic Li mi t: 0 
Plasticity Index : 0 

Defo re Consolid<J t i on 
Trimmings 

90.3 
"/2. l 
?.?. . !:> 
49. () 

36 .69 

Specimen +Ri ng 

RING 

90.3 
72 . l 
?.?. . 5 
49.6 

36 . 69 
1. 03 

98 . 34 
04.882 

Project No. : 04-235620 
Checked By: GL#l0-0 62 
Depth : 48 .5- 49 I\,? •:\ / . \ 

. t:lnva ti on : It ) -

I ni tial llei ght : O. 75 in 
Spe c imen Diameter : 1.94 i n 

Af t e r Consolidation 
Speci men• Ring 'l'rirm1ings 

84 . 8 
72 . 1 
?.?. . 5 
49 . 6 

?.5 . 60 
0 . 7 J 

99 . 76 
100 . 85 

84 . 8 
72 . 1 
22 . 5 
49.6 

25 .60 



CONSOLID/\TIOtl TE:ST DATA 

Proiect: San Francisquito Og Location : 04-SCI.-101-52 . 6 Project tlo .: 04-7.35620 
Hnr ing No.: Rl0-002 Test ed Ely: AZM Chec ked Ely: GLil 0-062 
Sample No.: 09B Test Dale: 9/14/201 0 llepth: 48 . 5-49 
Test tlo .: 10-056-G3 Sample Type: Tube E:levat i oo : 

Soil Descri pl ion: Moist, brown, st i ff , silt 
Hcm;i r ks: Or idge ~35-0348 

/1ppl ie<.l Final Void Strai n TSO tit t ing Coefficient o f Consolidation 
Stress Displacement Rat io a t End Sq . Rt . Log Sq.Ht. Log /\ve . 

ts: in .. min min inA2/sec in'?./ sec in'2/sec 

1 0.0625 0.00 1817 1.025 0 . 24 0 .2 0 . 3 2 . ne-003 l .66e- 003 1 . 98e-003 
2 0. 125 0.005 108 l . 016 0 . 68 0. 8 0 . " ~" 49c- 004 1. 14e-003 7.42e-004 
3 0.5 0.02255 0 . 969 3. 01 £ . 3 0.0 l.98e-004 O.OOe+OOO 1. 98e-004 
4 1 0. 039?.6 0 . 924 5.23 2 .4 2.8 l. 81 e-004 l.5?.e-004 1.G5e - 004 
5 2 0 .06102 0 . 865 8 . 14 2 . 0 ?. • 6 1.99e-004 l.55e-004 l. '/ 4e-004 
6 4 0 . 0003 0. '/91 11. 77 2 .2 2 . 5 1. 73c-004 1. 51e-004 l . Gle - 00/i 
'/ a 0 . 11 82 0.7 10 15 . 76 1. 9 1. 4 l . ne- 004 2.39e-004 2.04c-004 
8 16 0 . 1195 0 . 625 19. 9:l l . 7 0.0 l .87c -004 O.OOe +O OO l .87e-004 
9 4 0 . 1427 0 . 644 19.02 2 . 1 0.0 l. 4 3e-004 O.OOc• OOO l.4 3e-004 

10 0. 25 0 . 1 188 0.708 15 . 8•1 3.5 4. 5 8 . 99e- 005 7 . 00e-005 7.87e - 005 



u •• Ul 
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N 
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1.4 

0.8 

().Ii 

CONSOLIDATION TEST DATA 
SUMM1\RY REPORT 

I Ii-'-'--'----'- I J ......1...--'--JW-J'--- _J ---li--L--1--.L.L..r.._ __ - I 

: . 

: : . 
: . : 

"TI ' I 
0.1 

I I I Ii I 
10 

VI 1i I IC/IL STRESS, l sf 

. ' : ' 

I I I I 

100 

10_, J.__ J -~~-1 I I f __ _.__ I I I ! I I I I 1--1--.L....L'---- --'--'--'---!- ! I 1 

10·-1 

10 ·• 

11r• -

0.0 1 

: 
: 

I I I I 

0 . 1 

I r-rr-rr1 • 

1 

I/I IWC/\L STRESS, tsf 

rrojcct: Son rrnncisqui l o B•J 

Elorin<J No.: R 1 0 - 0ll/ 

I ocotion: 04 - SCL 101-:12.6 

l es ted By: An1 
---+-

So111ple No. : 098 
---- ----1 

fost Oote: 9/14/?.010 

lest No.: 10 056 - G.) Somplc Type: T11bc 

Descrip tion: Moist, brown, still, silt 
---- -- ----- -----

Rernorko;: Cl r id(jP. #J'J O:S48 

-~~~ , ,, 

10 

Project No.: 04 - 23:>6?0 

Cllecketf 13y: GL# 10-067 

Oep l ll: 48.5- 49 

[ltvotion: 

100 



P!·oject : SAN r·RAllCISQUINTO 
nuring Nn .: Rl0-002 
Sampln No . : !On 
Test No.: 10-057-G4 

CONSOLIDJ\T!Oll TEST 0!1TA 

Locat ion: 04-SCL-101-5?..6 
Te:3tcd By: 117.M 
Tesl Dale : 9/14/2010 
Sample Type: T UBE 

Soi l Dnscription : Hoist, brown,med-9oft, sill w/gravel 
Rnmar ks: Oridqe 35-0348 

Measu rnrl Specific Gravley: 2.73 
Tn itial Void Rat i o: 0.87 
Fina l Voirl Ratio: O. G?. 

Liqu id Limit : --­
PlasL i c Limit: --­
Pl ast icity Index: ---

Before Consolidation 
Trirrminys Spec i men •Ring 

Contai nn r ID RI NG 

Wt . Con t aine r 1 Wet So i l , gm 
Wt. Containnr 1 Dry So il, qm 
Wt. Cont~iner , gm 
\'IL. Dry Soi 1 , qm 
Waler Content , % 
Void R;,tio 
Ceqreo of Saturat ion, I 
Dry tlniL Vieighl. , pcf 

')?.. 9 92 . 9 
76 76 

?.2 . 8 ?.2 . 8 
53.2 53 . ?. 

31. 77 31. 77 
0.87 

\19.63 
91. 04 3 

ProjecL No . : 04-235620 
Checked Ay: GLI 10-062 
Depth: 52.5-53' , ,-:l· i 
Uevation: l'r1 ')_ 

Initial Heiyht: 0 . 75 in 
Specimen Diameter: 1.94 in 

AfLer Consol idation 
specimen nHng Tri mmings 

88 . 1 88.l 
76 ·16 

22.8 22.8 
53 . 2 53.2 

?.?. • 74 22 . 74 
0.62 

99 . 67 
104. 91 



Project: SAN FRllllCISQUINTO 
Bor ing No .: Rl 0-002 
Sample No. : lOB 
Test No .: 10-057 -G4 

COil SOI. rnAT I ON TEST DATA 

f.ocalion: 04-SCL- 101- 52 .6 
Test ed By: AZM 
Test Date: 9/ 14/2010 
Samp)e Type: TUil!-: 

Soi 1 Oesc ripl ion: !·to i st , brown,mcd-so f l , si l ty '.~ /g ravel 

Remr.rks : Bridge :JS-0348 

/\pp lied fina l Voi d St rain TSO Fit t ing 
Stress Oispl acemenL Ra t i o a t End Sq .Rt. l.o q 

tsf i n i min mi n 

I 0.0625 0. 0010'/8 0. 86"/ 0 . 14 0.0 0 . 0 
2 0 . 125 0 .002384 0 . 863 0 . 32 5 .2 4 . 7 
J 0.5 0 . 01356 0.835 l. 81 2 . 1 0 .0 
4 1 0 . 02802 0.799 3 . 74 3. 1 0 . 0 
5 2 o. 041n 0. 750 6 . 37 I. 9 0 . 0 
6 4 0 . 0"/1 47 0 . 691 9 . 53 I. 8 2 . . , 

7 8 0 . 09631 0.(i29 12 . 84 1. 4 2 . 3 
8 16 0 . 122') 0 .563 lb . 39 1. 2 l. 5 
9 4 0 . 1197 0 . 5'/l 15 . 96 0 . 3 0 . 0 

10 0. 25 0 . 09917 0 .622 1.3 . 22 2 . 6 3 . 2 

Proj ect No.: 04-?.35620 
Checked By: GI.I 10- 062 
Depth: 52 . 5-53 
Elevation : 

Coef f icienl of Consol idati on 
Sq.Rl. Log Ave. 

ft ·'2/sec ft~2/sec ft ~2/sec 

O.OOe +OOO o . ooe~ooo O.OOe •OOO 
G. 1 le- 00·1 6 . Ble-007 6.44e- 007 
l.48e - 006 O.OOe tOOO l . 48e- 006 
9 . 75e-007 O. OOe +O OO 9 . 75c- 007 
l . 49e-006 O.OOe+OOO l . 49e- 006 
l . 52e- 006 l . 02e - 006 l . 22e-006 
1 . 84e - 006 1. 12e-006 l . 39e-006 
1. 95e-006 l . Sle-006 l. 70e- 006 
8 . 35e-006 1. 20c - 004 1. 56c- OOS 
8 . 87e-00'/ 7. 36e -00·1 8 .05e -007 



CONSOLIDATION TEST DATA 
SUMMARY Rn)cm I 

0.9 -+---- ~-~----...• I I -~~--''--'-l 1 It J _ _ __.. _ _,_ __ 1 I I t___t_~I --~-- _, 

0 
>­
·( 

0.8 -

I) 0.7 
0 

g 

0.6 

: : . 

. : . . : : . : : : .. 

: : 
0.5 --. ,~,,j,--~ r-r-+-r-1 I I I ----r-r-r-1 I I 

10 0.01 

iO"j 

10. 

" "' ,v• .... 
<'I 

i~ 
1 o·S -

u 
Io·• 

10 1 
-

0.01 

0.1 
VfRTICAL S II~~ S5. lsf 

1-L- 1 I I I 1! 

--,- i I - r-r-r-1" 1 I -.-- 1 1--r-T-r I I I 

0. 1 

Project: Si\N rR1\NCISOUINfO 

Bor ing No.· R 10-00il 

I 

VER llCAI S f Rl:.SS, tsf 

Luc:otion: 04-')CI 101-:i?.6 

Tested By: llZf.1 

••I I 

: : 

10 

Project No.: 0 4 235620 
- +---

Checked By: GL# 10-0fi2 
--- --- ·---

Som plt! No.: 108 fes t Dote: Y/14/7010 
--- ·---
fest No.: 10-05'/ (.;tl Surnple Typl·: I tJl::lE 

Description. Moist. llrown.rnf'd so l t. sil ly 1'1/t']rovel 

Rcrnorks: fl r idqe 5:>-03'i8 

Oeplh: ~2.5-'.l.~ 
- -+--

1:.ievotion: 

100 

100 



Proj<!1~ r. : San Franc isqui to Dy 
Rori nq No.: RI0-001 
!lamp l e No. : 09C 
Tt:s t llo.: 10-0SR-l,l 

CONSO l.[f)ATTON Tf.ST OATI'. 

Locatio11: 01-SCL- 101-52 . 6 
Tes Led By: !17.M 
Test Dat t:: 9/l~/10 

Samp l <! Typ<!: T11h0. 

Soil flescriptio11: l·lOIST, 01. l Vf. , Vf.RY STIFF', ::;11.r 
R<~milrks: Hl\WGl::t 35-03'18 

Meilsured Specific Gravity : 2 .73 
In i t ial Voirl Riltio: 0.77 
Fina l Void Ratio: 0 . 51 

Cl111l« i ncr lo 

IH . . Co11tai11e1· + Wet :So i I , gm 
\·It.. Co11ta i ne r· + Dry Soi I, qm 
WL . cnnt.ilin<!r, gm 
Wt. ury Soil, ym 
W~t .rr Content, % 
Void R<rtio 
neyree o f Saturation, ~ 

Dry Unit Wciqht., p c: f 

Liquid Limit.: 0 
Plas t ic Limit: O 
Plasticity Index : 0 

Delore consolid<r l ion 
Trirr~ninys 

95 .4 
"f<l. 6 
?.3 . 3 
56 . .l 

2fl .O C. 

Sµec:imen +Riny 

Rll!G 

95 . 4 
·19. 6 
:D.3 
56 . "j 

28 . 06 
o.n 

99.74 
% . .14 8 

ProJec t llo. : 04 -23 5620 
Checked Ry : GI.i 10-062 
Depth:. 48.5-~jl tJ -~~1 -1 . .'Y 
El evall on: j') . 

Initial Heiqht : 0.75 in 
Specimen Diameter : 1.94 in 

Aft e r Consolidiltion 
:Specimen+ Ring Trirrmi ng s 

90.1 
79.6 
23.3 
56.3 

18 . 65 
0. 51 

99.50 
11 2 .68 

90 . 1 
79 . 6 
23 .3 
56 . 3 

18.65 



CONSOLI 01\T lON TE:ST OAT/>. 

P lO jt«.; t : San l"rilnc i sq11i t o l.lq Locuti on : O'i-SCL- 101-52 . 6 Pro j CCL No .: 04-23!>620 
ROI i nq tlu .: R'i0-003 Te s t. eel By: AZM Checl:cd By: GLt 10-062 
S;implP. No . : O<Jr. Tes t Dute : 9/1!>/lU DP.plh : 4(). !> -4 9 
T t "? St. ti t> .: 10-0.'>H - l.l Sa mple Type: Tube Elevilt.ion: 

So i l Descript i on: ~:OIS:' , OLI VE , VSHY S'l'HT, S ILT 
Rc mad:s: HR l OGF." 3 5- 0348 

Aµpliecl l" i llil 1 Vo id St rnin TSO Fitting CoP. ffir.ient. of Consolid ;it.ion 
Stn<:;:; Di:;p lac emti11t Rut i u at Enu Sq.Rt. LO<J Sq . Rt . L o y Ave . 

tsf in i min rn in inA?./sec in A2/sec inA2/:;ec 

0 . 0625 0 . 01 62<; 0. 72'l 2 . 17 0 . 9 o . ~ 5 . ! 0c-004 5 . 98c-004 5 . 50c-004 
2 0 . 12 5 0 . UI 9 ·1 1 0. ·121 2 .63 0 . 4 n. 3 l. 18P.-00:l 1 . 5 4c -003 I . 34c-OOJ 
3 0 . ti 0 . 03!:> '1!:> 0 . 683 4 . '/'/ ? . 3 0 . 0 l.B3e-004 O.OCe+OOO l . B:le-004 

1 0.0481.l 0. r;;,4 (, . 4 2 2 . 1 1. 3 1.98e-004 3 . l 7e-004 ?. .44e-004 
~ ?. 0 . 06 1 '/ G 0 . 6?.?. 8 . ?.3 I. 8 2 .0 2 . 25e-004 l . 9~P.-00 4 2 .09<'-004 
(> 4 0. O'/'.J :J 6 0 . 58 1 10. 58 2.~ I. 4 l. S: c - 004 2.64<: - 004 I . 9?.c - 004 
I 0 0. I 05 ?. 0. 5?.0 14. 0 /. ?. . I 2 . !:> I. 6Se-004 1 .1 Se-004 l . 56P.-004 
8 16 0. 1348 u .150 17 . 9 7 3 . 6 3. 5 8 . 98c-oo:, 'i. 2 2<:-005 9. ioc-oo:, 
9 ·1 0 . l ?.93 0 . 4 63 1'1 . 23 0 . . , 0 . 0 •I . '/!:>e - 004 0 . 0Ce+ OOO 1. '/!ie-004 

10 0 . 2 !:> 0 . 100·1 0 . 5 11 J.I. 50 7. I ,. . 8 4.64e-005 I . I 7e-004 6 . 6•l e-OOS 



0 
I-
•( 
lY () . () 
(._) 

() 
-

0 .'"> 

O.Oi 

o 1cr' 

10 ~ 

0.01 

I I rrrr--
0 . J 

CONSOLIDATION TEST DATA 
SUMMARY l ~ I POR -

: 

I ~ · t 1 ~--- I --,---,------,- I I I I 

10 
VERTl\.A SI RESS. Is l 

I I 

L---L-..i.. I I I I l.__ I L ----L I I . I '----'-

: . 

r--r-- 1 I r~ 1-----,--- I I j -

() .. 
VI l<flC1\ l •:, I f ~ I SS. t ~<f 

I I r.icution: ." ' ·SCI . I 0 I " .6 r <Ojed No. tM - 7">6'0 
k s tR d ny: J\l M Ch•JC~ <:<i Hy: Cl// 10 - 067 

- - - - - - ---
Tes t Llnttt: CJ/ 1 '.:i/ I () Dep th: M~.~) -'1C) --- - -- ----
')0111plP Tyr e: 1.,1i., ~. 1e·1olio11: 
- - - -- -- ·- - - - ---

Hor irHJ No.: I ~ i () - 003 

Somrle r~o .: 09C 

l c ~; I Mo.: 1() ·O:ifl- l,1 

fk scriplirlfo· 1.H.lJ', T. Ot 11/L. VtRv S i l ~ ~. Sil T 

1 00 

1()() 



l'roiC!ct: San rrn nc i squ i to l:lq 
Ho riny No.: Rl0- 003 
S~mple No_.: ! On 
Test Nn,: 10-059-GJ 

CONSOLIDATION Tf.ST DATA 

J.ocation: 04-SCL- 101 - 52 . 6 
Tested l:ly : 1\ZM 

Test Date: 9/14/2010 
Sa mp 1 c 1\•pe : Tube 

Soi l Descriptio n: ~:oist , o l i\•e, :i t.if f , s ill 
Rema rks : Hrid4e 135-0348 

MC!aHured Spec ifi c Gravity: 2 .13 
In itial Voirl Kat i o : 0 .63 
final Void Ratio: 0.41 

Conta iner ID 

1·1t. Container 1 li0.t Soil, ym 
Wt. container 1 Dr y Soil , <Jm 
Wt.. Conta iner , qrr 
Wt. Ory Sol l, gm 
W<ilc r Co11 te11 t , ·& 
Vo id Ka t.in 
D<!gree of Sa turation, t 
Dry Unit Weight , pr. f 

Liquid Li mit: 0 
Plast ic Li mit : 0 
Pl<isLiciLy Index: U 

Rcforc Consolida tio n 
Trirrc"llirtcjs 

101. 7 
a·1. -, 
26.6 
61. 1 

?7. . 91 

Specirr.cn•Rinq 

RING 

101 . 7 
!l7 . 7 
u .. fi 
6 1. l 

22 . 91 
0 . 63 

99.59 
104. % 

ProjeLt No . : 04-235620 
Checked Oy: GLll0- 06/. 
Depth: 54-54.5 j 
E:levation: \,~ li ")./'.-

I nitial llei<)h t : 0 .7!i i n 
Specimen Diame ter : 1.94 i n 

Aft.e r Conso l idation 
Specirr.en+ Ri ng Trimmings 

96 . 8 
87 . 7 
26 . 6 
61. 1 

14. 89 
0. 41 

99 . 65 
120 . 80 

96 . 8 
8"/ • . , 
26. 6 
61 . .. 

14. 89 



CONSOLI DAT ION TEST DATA 

Projecl : San rr;;nci :;qui Lo flg Local ion: 04-SCL-iO l- 52 . 6 Proj ecL No. : 04- 235620 
Oor:i ng No . : tU0-003 Tes Led By: /\ZM Checked By: GL# I0-062 
S<nnr l c No. : 100 Test Datc: 9/i4/2010 Deplh : 54-54. 5 
Te!> l No . : 10- 0!:>9-G3 SJmplc Tyµ P. : Tube Elevalion : 

Soi I DP.script i on : !·'.o i sl , olive, :;tif f. s ill 
Kcmarl:,; : nridqc iJ~> -0 :.148 

Appl icd Final Void SLr·a i n T5(1 Fit ling Coeff i cienl or Consolidation 
St r 1?ss Displacement Ratio a t. End Sq. Rl. Log Sq . Rl. Log Ave. 

ts f in ,. min mi II in'?./sec in '2/sec in'2/sec 

1 0 . 0625 0.00167 o. 617 0 .62 1. 1 0.0 1 . I 9e-004 O.OOe+OOO 4.19e-004 
?. 0 .1 25 0 . 00796 1 0.610 J. 06 0 .•l 0 . 3 1 . /.3e-003 l.4 2<!-003 1 . 32e-00:! 
3 o . ~ 0 . 0311 1 0 . 559 c 15 0 . 3 0 .2 I . 5?.e-OO:l 2 .24e-003 1. 8 lc-003 
4 0 . 04?.?. 1 0.535 5 . 63 o.s 0 . 0 8 . 90e-004 O. OOe•OOO 8.90e-004 
s 2 0.05531 0 . !:> 07 7.38 0. 5 0.1 8 . 27c-004 l.09e-003 9.40e-004 
6 4 0 . 072lf> 0. 470 9 .62 0. 5 0.2 7. 96e-001 I .84c -003 l.ll e-003 ., 8 0.0927 0 . 42fi 12 . 36 0.6 0 . 3 5 .BOe-001 I. 20c-003 7 . 82e-004 
8 16 0.11"1!:> 0.372 15 .67 o.~ 0 . 4 7.07e -001 0.02c -004 ·1. Sle- 004 
9 4 0 . 1138 0 . 380° 15 . 10 0.0 0.0 l. 6l e-002 2.12c-002 l.83e-002 

10 0. 25 0 . IO I 3 0 . 40"/ 13 .50 1. 9 0 . 5 l.R2e-004 6 . 43c-004 2 . 84e-004 
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CONSOLIDATION TEST DATA 
SUMMARY REPOR I 

0.7 l - - t I I L ' -·~--~-~~~-L I I ! I 

0 .6 

o.:> 

0.4 

0.:1 -r----, - . I - - , , r ,-, I I I T I I I 1 f-

0.0 1 U. I 

VERTIC1\L Sl Rt.S<; . tst 

10' - - I 

10 l 

10 J 

: 

. . . . 

: : 

10 . - - , I r I IT 'I --~-~~-i-~~~---~-,--T--i---.---r-rr 

0.01 0 .1 

PinjP.cl: Son f- ronci-;quilo 8 9 

floc i11 q No.: RTO -on:s 
Sor 11pl 1~ No.: 1 Ofl 

! est No.: 1 O O!:>':J G..S 

VERTICAL STRES<; , l sf 

04 SCI - 101 -:,/ G 
-- --

y: AIM I 
Loc~i-::,n 

tc: 9 /1 '1/2010 
- . 

fyp~ : Tulle 

!csied 8 

J Te:;l Oa 

l Sample 
- ·- -

Desc r ip tion: f.~0isl . olive . sti ff, sill 

!<•~marks: IJridge ff ..I !:> · 0..148 

- -- - -

10 100 

Pr uj1;c:l No.: 0 4 - 2Y iG20 

ChP.c:ke d Ry: GI //10 - 0G2 

Dept II: :i4-:i4.:> 

[ levo l ion: 



Project: SAN FRANCISQUlNTO 
noring No .: Rl0-003 
SiHnplc No . : llC 
Test No.: 10-060-G4 

CONSOL fl)l\T ION TEST DATii 

Location: 04 -SCL-101- ~2 . 6 

Tested By: llZM 
Test Date : 9/15/20i0 
San.pie Type : TUBE 

Soil Descript ion~ Mo ist , o live , ve ry stiff, si lt w/yrave l 
Rema rks : Brid ge JS-0348 

~'.ca sll rNI Specific Gravi t y: 2. 7:~ 
Tniliul Vo id Ra Li o : 0 .7 3 
final Vo id Ratio: 0.53 

l.ont.ainer ID 

\'It.. Container + Wet So i 1, gm 
Wt. Container t Dry Soil, gm 
WL. Conta i ner , gm 
\·JI.. L>ry Soil, 9m 
~~.=t t. <~r CouLenl, i 
Vo id Ril Lio 
L'Pq rr.(~ o f St1 lur al i on, i 
DL y Un iL \·le i qhL ' pc f 

Liquid Li mit.: --­
PlasL ic Li mil : --­
Plast i ci ty Index: ---

ncforc Consolidati on 
Trirrminqs Spec:imP.n+Ri ng 

100. J 
84.9 
27 . 5 
57. 4 

26 . 83 

RWG 

100 . 3 
84 . 9 
27 . 5 
5·1. Ii 

?.6 . 83 
0 . 73 

99 . G ~, 

9ll. 2:l 

Project No .: 04-23567.0 
Checked Ay : GI,# l 0-06?. 
Depth : 58 . 5159 ~l / . , 
I::levation: vr · )J 

I nitial Height : 0 . '/5 in 
Specimen Diame t er : 1.94 in 

Af ter Consol idat ion 
Specimen+ lli ng Trimmi ngs 

% 
84.9 
?.7 . 5 
57. 4 

19 .34 
0 . 53 

99 .82 
11 1.47 

9G 
84 . 9 
27.5 
57 .4 

19 .34 



Project: SAN fRANC I SQUINTO 
Oorlny No.: Rl0-003 
Sample No.: l lC 
TC!st No . : 10- 060-G4 

Soil lle:icript ion: t·!oist , olive , 
Rema rks : llridge 35-0348 

Applier! nna l 
Stress Di sµ l aceir.ent 

t sf i II 

l 0 . 0625 0 . 001015 
2 0.125 0 .002.184 
J 0 . 5 0.0134 7 
4 1 0.0:1321 
s 2 0.03761 
6 1 0 . 0~·133 ., a 0.07357 
8 16 0. I 088 
') 4 0. I 062 

10 0 . 25 (). 11891 

very 

COtlSOJ. IDi'.T ION TEST DATA 

1.ocacion : 04-SCl.- 101-52 . 6 
Tes t ed lly : AZM 
Test Da t e: 9/15/2010 
Samp l e Type: TUOE 

st iff, silt. w/qravc l 

Void St rain 
Ratio at. t:nd 

% 

0. 733 0 . 14 
0. 7?.9 0 . 32 
0. 704 1. 80 
0. 681 3 . 09 
0 . (148 5 . 0 1 
0 . 609 7 . 24 
o.~6~ 9 . Bl 
0.4R:l 14. 51 
0 . 189 l 1. 16 
0 .52') 11 . 88 

TSO 
Sq .Rt . 

mi n 

0 . 3 
0 . 2 
1. 8 
2.2 
2 . 4 
2 . 3 
1. y 
5.2 
0 . 9 . 
~ . 1 

fitting 
Log 
min 

0.0 
0.2 
0.0 
0 .0 
?. • 6 
2 . 8 
3. 1 
6.0 
o.o 
0.0 

Pro j ec t No. : 04-235620 
Checked Ry: GJ. i 10-062 
Depth: 58 . 5-59 
Ele•1a t ion: 

Coefficient of Consolidati on 
Sq .Rt. Log Ave. 

f LA2/sec ftA 2/sec ftA2/sc c 

9 . 18e-006 O.OCe+OOO 9 . l Se-006 
I . 56e-005 l. 6Ee-005 1. Gle-005 
1 .78e-006 O.OCe +O OO I. ·iae- 006 
1.38e-006 O.OOe+OOO l. 38c- 00 6 
1. 2•1e-006 l . l 3e- 006 l. l Se-006 
1. ?. l c-006 1. OCe-006 1 . lOe-00 6 
l .4 i c-006 8. 69c-007 1. 00c-00 6 
4 . "/Oe-00·1 4. lOe-007 'i . 12e-007 
2.60e-006 O. OOc+OOO 2 . 60e-00 6 
4.73e-007 O.OOc•OOO 4. 73e-007 



CONSOLIDATION TEST DATA 
SUMMARY REPOR-

0.8-+----'L----.-J - I I I I 1 I ---'----!-"'--~.._.__.__._ _ _ __,__ I I I l l l_ ____ _.__..__-+-__,__,__.'--'--4-

0 
.-::: 
4: 

0.7 --

u: 0.6 . 
0 

~ 

o.:, 

0.'1 
0.0 1 

10·• 

u 1 o·' 
~) 

"' ....... 
N s 
:> 

10 • (.) 

0.01 

. : : 

: . 

: : . 

t - , I I I I I - - .--. 

0. 1 1 

VERTIC/\L STRESS. tsf 

I I I I J 1 I 

0 . 1 1 

VERTICAL STRE5S, tsf 

l'ro jec t: Sf\f\ r R/\NC1SOU1NTO Loco tior1: 04 -SCl - 10 1 

Boring No.: R l0-00.) T""t"d By: A/M 

Som pie No.: 11( i es t Dote: 9/ 1:i;:w10 

l est No.: 1C 060 G'1 SornplP. TypP.: TlJflr 
- -- ---

Descrip tion: 1Aoisl , olive. ve1y sti f f . sil t 1·1/q1ovcl 

Remarks: HridCJ<? . S~ -0.S'18 

- - --

1 () 100 

-- : 

1 ' I I I' I I I I I 1- 1 -

iO 100 

57.6 l'roject No.: 0'1-2J!:>620 
-

Chf'.'ckcd By: CL # 10-0fl? 
-

Oep l h: 585-~>9 ---
rlc.votion: 

- - - - -- -



Proj ect: San r ranc isqu i to Bg 
Hnring No . : Rl 0-003 
Sample No . : I ?.n 
Test No.: 10- 061 -G l 

co:1so1.ro11TION 'l'l::ST DATA 

Location : 04 - SCL- 101- 5?. .6 
res Led By : l\ZM 
rest UaLe : 9/ 16/10 
Sampl e Type: Tube 

Soil Descript i on: MOIST, OLIVE, Vi::RY STIFF, SI LT 
Romilrks : l\R l llGr: # 35- 0348 

Measured Spec i fi c Gra v i ly : 2 . 7~ 

Triil i al Void !la tio : 0. 88 
r i na l Void Ratio: 0 . bl 

Cont ainer JO 

Wt . ConLainer + Wet Soil , qm 
Wt . Con Lainer • Dry Soil, qm 
Wt . Con Lai ner, gm 
WL. Dry Soil , gn 
\·la ter Con ten t , ~. 

Void Ilalio 
Deg ree of Satu ra t i on, '/, 
Dry Urd L l~ei<Jh t , pcf 

Liquid J. imiL : 0 
Plilstic l. imil: 0 
Plast i c i ty Index : 0 

Defore Consolidation 
Tr i rrminqs Specirr.en +!ling 

97 . 2 
80 .7 
2'1 . 5 
53 . 2 

31. 02 

RWG 

9'1 . 2 
80 .. , 
2·1. ~ 
!:13 . 2 

31. 02 
0. 88 

96 . 42 
91.00 

Project No.: 04-?.3!>620 
Checked Dy: GL i 10- 06?. 
Depth : 64 - 64 . 5 \ ? ii/~ ·> 
l-: l cw1Lion: /1 r 

In it i al Height: 0 .75 i n 
Specimen Di ameter: 1.94 in 

After Consolidat ion 
Speci men+!ling Tri mm ings 

92 . 5 
80 . 7 
27 . 5 
53 .2 

?.2. 18 
0.61 

99. 30 
106 . 28 

92.5 
80. 7 
27.5 
53.2 

?.?. • 18 



Project : San Francisquilo Bg 
Boring No. : Rl0- 003 
Snmple No.: 12B 
Test No . : 10-061 -Gl 

Soil Ocscr iption: 1-'.0IST, 01,!VE, 
Hcm;uks: HHlOGf; I 35-0348 

/\pplicd Fi nnl 
Stress Displi!cf!mcnt. 

l s l in 

l 0.0625 (J.02247 
2 0. 1?.5 0.02766 
'.l 0. :> 0 . 0442 
1 1 0 . 05.37(, 
~ 2 0 . 06578 
6 1 0 . 0822H 
7 8 0 . 10, 
8 In 0. 1333 
9 1 0. 128 1 

l 0 0 . 2, 0. 1075 

VERY 

CONSOLlOATION TEST Oi\T1\ 

Loca t ion : 04-SCL- 101 - 52 . 6 
Tested By : Ai~M 

Test Oate : 9/16/ 10 
Sample Type : Tube 

S'f1n·, S I LT 

Void Strai n '!'~O 

Ratio at: End Sq . Rl. 
~ mi n 

o. an 3.00 I. 3 
0.8 14 3 . 69 0.5 
0. T/ 3 5.89 0. •I 
0. "/ 19 7 . 17 0.6 
0 . 718 A. 77 0 . 6 
0 . 677 10 . <j"/ 0.5 
0 . 620 11 . 00 0.4 
0. ~,,1 9 17.78 0 . 6 
0 . 562 l "/. 09 0 . 1 
0.614 14 . 3•1 0. CJ 

Fitting 
Log 
mi n 

l. 0 
0 . 1 
0. 1 
0 . 4 
0.2 
0 . 3 
0 . 4 
0.4 
0 .0 
0.0 

Proj ect No.: 04-235620 
Chec ked By: GLI 10-062 
Depth : 64-64.5 
Elevation: 

Coefficient o f Consol idat ion 
Sq.Rt. Log ·Ave. 

in '·2/sec .inA2/sec i nA?./sec 

3 . 36e-004 4 . 4 9e-004 3 . 0Se-OOt. 
7 . 98e-004 l . l l e-003 9 . 29c-004 
1. l Se-003 2.8 7e- 003 l . 6"/e-003 
7 . 25e-004 9.39e-004 8 . 1 Se-001 
G. He-00•1 l.64e- 003 9 . 26e-004 
8 . 00e-004 l .16e-003 9.48e-004 
7. SSe-004 9 . 4l e-004 8. ,8e-004 
5.84e- 004 7.85e - 004 6.69c- 004 
1.53e-003 O.OOe•OOO 4.53e- 003 
3. 72e-004 O.OOe+OOO 3.72e-004 



0 
>-
<( 
0: 
(_) 

0 _..,, 

" ~l ., 
........ 

0.8 

0./ 

O.o 

o.:, 
0 .01 

10·' 

<)I l()" l 

..: 
<.> 

10. 

0 .01 

• I 

l 11 I 

- ,-,,.--_,...., i I 
0. 1 

CONSOLIDATION TEST DATA 
SUMMARY RLPO!~ I 

- '- '--''-'-_...... ........... __ __._ __ , I I I I 

I I I ,...,...,.----r 
1 

vrn I IC:AI STRESS. tsf 

: 

10 100 

-' I I I I ~~---' I I I 

: . 

. : . 
: . : : 

I I i f I ~~~--- I 

iO 100 
VERTIC~I Sll{I SS, tsr 

l'roject: Sun I r oncisqui lo rlg Loi:olion· 04 SCL- i 0 I -~?.6 Projec t No. : 0 4- 2.Yi6?0 
- --+-- ---~ - ---

8 ()I i r HJ No · Rl0- 00.S l <"steu By: A7U Checkett Ry: GI H 10- 06? 
----

Sw11ple \Jo.: 1/R test Uote: 9/16/ 10 Ueplh: 64 · 611.~ 
- --

Tes t No.: l 0 061-G1 Somplc Tyµe: Tllhc Elevolio11: 

[)cscrip1io 11: MOIST, 01 IVI , VERY Sill I , Sil T 
- --

Rem or ks: IJl{l[)(j[// .);, 0.548 



Pro j ect : San Francisquito Hg 
Boring No .: Rl0-003 
Siimple No . : 13C: 
Test No.: 10-062-G3 

CONSOLIDATIO!I TEST Dl1Tl1 

Locati on: 04-SCL-10 1-52 . 6 
Tested By: AZM 
Tes t Date : 9/ 14/?.010 
Sample Type: Tube 

soil U<!script i on: Moist, olive, very stiff, s i l t 
Remarks: nridqe ~35-0348 

Me asured Specific Gravi ty : 2 .1 9 
Ini tia l Voi d Ra t i o : 0.80 
Final Vo id Kati o : 0 .65 

C:ontaine r lD 

Wt. Container+ Wet Soil , qm 
Wt. Conta iner • Dry Soi l , gm 
Wt . Container, gm 
Ht. Dr y Soi l , gm 
Wil.t.!"?r Content , i 
1/ oici Ra ti o 
Dnq r!"?e o f Saturation, ~ 

Dry Un it Keight , pc f 

Liqu id I.imit : 0 
Plast ic Limit : 0 
Plastic ity Index: 0 

Before Conso l idation 
Trimminys spec i mentRinq 

100 . 3 
84 . l 
?:/ . 6 
56.5 

28 . 6"/ 

RlllG 

100 . 3 
84. 1 
?.7. 6 
56 . S 

28 . 67 
0 . 80 

99 . 74 
96 . 69 

Project No.: 04-235620 
Checked Hy : GLll0 - 062 
Depth: 68. 5-69 r I 
~:l evation: VP'\~~~ 

In it:".al Height: 0."15 in 
Spec~men Diameter: 1 . 94 in 

Af ter Consolidation 
Specinen+Ring Trimmings 

9"I. l 
84.1 
27 . 6 
56 . 5 

23.01 
0. 65 

99.47 
105 . 9 

97 .1 
84 . 1 
27 .6 
56.5 

23 .01 



CONSOl. IDATION TEST DATA 

Proj ect : San francisqui to Ug Location: 04 -SC!.-10 1 - ~2. 6 Project No.: 04-235620 
florinq t·lo .: Rl0 - 003 Tcs l ed Uy: A<:M Chec:<ed By : GLll0-062 
Samp l e! No .: 13C Tes t Jatc : 9/14/2010 Depth : 68. 5- 69 
Test No.: 10-062 - G3 Si'l mplc Type: Tube El evation: 

Soil Oesc r i ption: Mois t , ol ive , very stiff, .>i 1 t 
Hema r•:s : Bridge i35-0348 

Applied Final Vo i d St rain TSO ?i tting Coefficient o f Consolidation 
Stress Oispl ar.ement Ra t io at End Sq . RL. Loy Sq . RL. Log Ave . 

tsf in ~ min rni n in'2/sec in'2/ sec in' ?./sec 

1 0.0625 0.0011213 0 . 800 0 .1 5 o.o 0 . 0 O.OOc •OOO O.OOe+ OOO O.OOe +OOO 
2 0 . 125 0 . 001861 0. 798 0 . 25 ?. . 9 0.0 l. 58c-004 O.OOe+OOO l.58P.-004 
3 0. 5 0 .01 212 o. 774 1. 62 0 . 3 0 . 2 l. 64c- 003 2. 40e-003 l . 95e -003 
4 1 0. 02096 0 . 752 2.n 0 . 9 0 .9 5 . l 3c-004 5. l 8e- 004 5.l 5c-004 
5 2 0 . 03042 0 .7 30 4 .06 l. 6 0 .0 2.70c-004 O.OOe +OOO 2 .70c -004 
6 0 .04 43;' 0.696 5 . 91 0 . 8 o .. , 4.95c-004 6 . 22e-004 5 . 5 l e -004 
7 8 0 . 06308 0.651 8 . 41 0 . 9 1. 2 •l. J4c- 004 3. 2'/e -004 3 . 73e-004 
8 16 0.08753 0. 592 11 . 67 0 . 9 1. 0 3 . 95c-004 3.70e- 004 3.82e-004 
9 4 0.08381 0 . 601 11. 18 0 . 3 0 .0 1 .24c- 003 O. OOe+OOO l . 24c-003 

10 0. 2~. 0 . 0652~· 0 . 64 6 8 .70 1." I . ?. 2.76e-004 3 .1 2c-00 4 2 . 93e-004 
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CONSOLIDATION TEST DATA 
SUMMAl~Y Rl:YORT 

. ' ~ 

. : 

-~~~1 T I j r--~-

0.1 1 

Vl.f<llC/IL $ TRE!'>S. tst 

1rr' -+----~- 1 

> u 

.. 
: : 
: : . : : . 

I I ' I 
10 

. : : 

--..-.----1 I I 

100 

1 er• ' I 
1 

I I 1 I l f 

0.01 0. 1 

VERTIC/\L STRr. SS, tsf 

Proj ect: Son Froncisqui t0 Ilg Locolion: 04 SCL - 101- :>? .6 
--+--- · 

8 orimJ No. : R lO 00.S lcs teti Ry: Alt.I 
----- · 

Sornplt: No. : 13C Tes t Dote. 9/1-1/20 10 
-----

l est No.: 10-0fi2 - C.S Somrle lype: Tillie 

lkscr iplion: 11.oist , olive, ve ry stiff. sil t 

Remark:;: f3r idgc #3:>-0348 

- ---

10 100 

Pro ject No.: 04 <<'3'.:>620 
- - ----

Checked 8y: GI #10-062 
- ----4 

Depth: 68.'."> - G9 

[ levo tion: 



PrnjP.<:l: SllN fRAtlCISQU illTO 
l:lor i uy No . : Rl0-003 
Sample No. : 15A 
Test No . : 10 -0 63-G4 

CONSOLIDATION TEST DATA 

I.or.ation: 04-SCL- 101-52 . 6 
Tested lly: AZM 
Test Dale : 9/16/2010 
Sample Type : TUAE 

Soil Description : Moist , olive, very sti ff, silt 
Remilrks : Br idge 3'..-0148 

Measured Speci f i c Grav ily: 2.62 
lni tia l Void Ra t io : 0 . 7< 
~ i nal Void Ratio : 0.66 

Contui ncr l D 

~r. Container• We t Soil , gm 
Wl. Container •Ory Soi l , gm 
Wt. Container , qm 
Wt. Ory Soi l , g~ 
Water Content , I 
Void Rat i o 
lleqree of Saturat ion , i 
Dry Un i l Weight, p<: f 

Liqui d Limit : --­
Pl asl i c Limi t: - -­
Pl as ti r.ity Index: - --

Before Consol i dation 
Tr inunings 

<J7 . 0 
82.3 
27. 5 
54 . 8 

?.8.28 

specimen+Ring 

rn11G 

'J7 . 8 
fl2. 3 
2"I . 5 
54 . 8 

28 . 28 
O. H 

99.80 
93 .781 

Project No . : 04-235620 
Checl:ed By : GLt 10 - 0!)2 
~epth :.7 9 . 5-80 \'VJ 'l /'J-3 
~. l cvat 1on: r 

Ini t ia l Height : 0 . 75 in 
Speci men Diame t e r: 1.94 in 

/\f ter Consolidation 
Specimen•Ring Trimmings 

96 . l 
82.3 
?.7 . 5 
54 .8 

25 .18 
0.66 

99. 92 
98.423 

% .1 
82 . 3 
?.? • ~) 
54.8 

25. 18 



CONSOL T OAT I 0:1 Tf.ST Di\Tf\ 

Projec t: SAN FRANC I SQU INTO 1.ocati on : 04-SCI.- 101-S2.6 Project No. : 04-23~620 
Horing No.: RI0-003 Tes t ed Ry: i\ZM Chec ked Cly: GLf 10-062 
Sampl e No. : !SA Test nate : 9/16/2010 Ocpth: 79 . 5-80 
Test No .: 10-063-G1 Sample Type: TUClE Elevation: 

Soil Oescri pt ion: Mois t , o live, very s liff, sil L 

Remarks : Bridge 35-0348 

f1 ppli cd final Void St ra in TSO fitting Coefficient of conso lida tion 
St r ess Oisplacement Hatio a l <:nd Sq.Rt. Log Sq . Rt. Log Ave . 

tsf in " min min ft '?./sec fl '2 /sec ft' 2 I sec 

l 0 .0625 - 0 . 00022·14 0.742 - 0. 0.l o.o 0.0 O.OOe+OOO O. OOctOOO O. OOe+OOO 
2 0 . 125 -0.0007688 o.·10 -0 .10 0 . 0 o.o O. (JOetOOO O.OOe+ OOO 0 . OOc!tOOO 
3 0 . 5 0 . 0005.15"/ 0 .7 40 0 . 07 o. 1 o.o 6.42e- 005 O. OOcfOOO 6 . 42e-005 
4 1 0.003881 0 .732 0. 52 I. 5 0. 0 2 . ! Oe-006 O.OOc t OOO 2. ! 0e-006 
5 2 0 . 00987 0. '118 1. 32 1. 2 0.0 2.57e-006 O.OOe+OOO 2 . 5'/e-006 
6 4 O.Ol971 0 . 696 2 . 63 2 . 0 2 . 0 l. 54n- 006 1. 52e-006 l.53c-006 
7 8 0 . 03799 0.653 5 .0·1 2 . 1 ?. • 6 l.44 e-006 l .1 5e-006 l . ?.Se-006 
8 16 0 . 0715 0.575 9 . 53 4.0 0 . (J 6 . 96c-00·1 O.OOe+OOO 6 . 960-007 
9 4 0 . 0622 0 . 597 8 . 29 1. G o. () 1.70e - D06 O.OOctOOO l.70e-006 

10 0 . 25 0 .03538 O. G59 4 . '/2 7 . 6 9 . 1 3.7le-007 3 .070-00'/ 3 . 36e-007 
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CONSOLIDATION TEST DATA 
SUMMARY RI POR I 

: . 

: : 
: : 

--;----- I ~ I ..-ri --, ,_-, 

1 

1-r-r-1 I ,-- I -r- f--,--,-1 j 

iO JOO 

V[RTJCAI STRE<;S, tsf 

I() • , _ _ , '--'- ' I .w..l_ ____L_ '--'--- ! 1-L..1-l I -- I --'--I~ ! J__ -!-'--'--'-I 

10 1 

U.0 1 

Wed. 2?-SLP-?O l tl 14:0/;.}4 

. . 

... 
: ~ ; . 

--,- -.-i I......,,., - - I -~ m I r-y- -,- I ~ I T""T"IJ --, ---r--, r-i-t I I 

0.1 10 IOU 
Vf l?llCAJ 51 l~E<;S , tsf 

Pro!cc: t: S/\N ~RANCISOUIN I 0 location: 0 4 - SCI - I 0 1-:>7.6 

flo•1ng No.: R 1 O 00.) T .. stcd Br: AZM 
-- - - - - -- - --- - -- ---

Somple No.: I :iA TP.sl Oo te: 9/ 16/70 10 
-- -- --- - - - -- --- -- - - - -

TP.st No.: 10-0G.5 GI\ Surnple Type: Tl JfJf 
- - - -- - - - - - - -- -- -- -- Elevotion: 

Project No .: 04 - 2 356W 
--- ------ --
Checked fly: GL# 10- 0G/ 

Depth: ·19,:,- 80 

Oescr irtion: Uoist . olivP. , very sti lt, silt 

Remarks: f]ri<.lqe 35-0.)48 



Project: San francisquito Hg 
Ho~ing No . : Rl0-003 
Sample No. : 1 7C 
Test No . : 10-064 -GI 

CONSOl,IDAT!ON TEST OATA 

Location: 04-SCL- 101-52 .6 
Tested Oy : Af.!-1 
Test Date: 9/20/10 
Sampl e Type : Tube 

Soil Descri ption: MOIST, OLIVP. , VERY STiff, SILT 
Rema r ks: l:IRIDGEI 35-0348 

Measured Specific Gravity: 2 . 04 
Initial Void Ratio: 1.16 
final Vold Ralio: 0.08 

Co11 tainer ID 

Wt . Container 1 He t Soil, qm 
Ht . Container • Dry Soil, gm 
wt. Contai ner, gm 
WL . Dr y Soil , gm 
water Content , i 
Voicl Ra ti o 
lleqree of Satm al ion, % 
DI y lltti l Weigh t , pc f 

Liquid Limit.: 0 
Plasti c Limit: 0 
Plasticity Index: 0 

Before Consolidati on 
Tri1run i ngs 

94 
75.3 
27. 4 
47.9 

39 .04 

Specime n+ Ring 

HHJG 

94 
75.3 
27.4 
47.9 

39 . 04 
l. 16 

Y5. 3·1 
u l . 97 3 

Pr oject No. : 04-235620 
Checked By: GLI 10-062 
Uepth: 88. 5l~9 (' j 
Elevation: rf ' I J3. 

Tni Ll a l Height : 0. 75 in 
Specimen Oiamcter: 1 . 94 in 

After Consol idation 
Specimen •Ring Tr i mmings 

90 
75 . 3 
27 .4 
47 . 9 

30 . 69 
0.88 

98 . 68 
94 . 129 

90 
75. 3 
27 . 4 
47. 9 

30.69 



CONSOLIDATION TEST DATA 

Project. : San r rancisquito Bg Locat i on: 04 -SCL-101- 52 .6 Proj ect No.: 04-235620 
Boring No. : IU 0- 003 1'cstP.d By: AZM Checked By: GLt 10-062 
Sample No. : 17C Test D;i te : 9//.0/10 Dept h: 88 . 5-89 
Tes t No . : 10-064-Gl SamplP- Type : Tu he Elevation : 

Soi l Descr iption: MOIST, OLJVf., v£RY STIFF, SI LT 
Hemarks : BRIDGf.I 35- 0340 

Applied fj na l Vo id SL r·a in T50 Fitti ng Coefficient o f Consol idation 
Stl"C!SS Di splncement Ratio at P.nd Sq.Rt. Log Sq . Rt . Log Ave. 

t s f i n i min min i nA2 /sec inA2/ s ec inA2/sec 

1 0.0625 0.001904 l. 157 0 .25 0.5 0. 4 9 . 67c-00~ l . 17e-003 l.06e -003 

2 0 .12!:> U.0027. 11 1.156 0.29 0. 1 0.0 7.03e-003 O. OO e +OOO 7.03e-003 

3 0. 5 0.01131 l . 129 1. 51 0.5 0 . 1 9 .42e-004 3 . lOe-003 l.4 5e-003 

4 1 0 . 02021 l.1 04 7. . 70 1.7 0 . 0 2 . 6 lc - 004 O. OOe •OOO 2 .Glc- 004 

!> 2 0.034 15 1. 061, 4. 55 3 . 4 3 .0 l. 27e-004 l.45e- 004 l . 35e-004 
r, •l 0. 06478 0 . 97!:> 8 . 64 3 . 5 3. 1 l.14 e-004 l . 29e-004 1. 2 le- 004 

7 8 0.10 11 0 . 87 1 13.48 2 . 0 2.9 l. Bl e-004 1 .27e - 004 l . 50e-004 

8 16 0. 1407 0 . 151 18 . "/ 6 2 . 4 7.. 7 l . 34c-004 l. 20e-004 l. 26e-004 

~ 4 0. 1314 u. /83 )"/ . 57. 1. 6 0.0 1. 93c-004 O. OOe +OOO l .93e- 004 

JO 0.25 0 .09686 0 . 883 12.91 ·1. 1 3.7 4. 65e~ OO!:> 9 . 06e-005 6. 15e-005 
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IY 1.0 
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0.8 

~-1--l I~· 

CONSOLIDATION TEST DATA 
SUMMARY l~ I PORT 
I _, ! I I I 

O.G --· -+--t ,-,----.,, I - - i- -,-----, I ~ --j- r-f-r-1 -r-r-r-T- -i--- 1- --T-t-, I 

0.0 1 0. 1 10 100 

VERllC/\L STRI SS. ts l 

10? 

u 1o·J 
~· ., 
"-N 
< c 

> itr' lJ 

1 o·' .--.- , -,---,-, , er--- i---r , --,--,-, , , 1-- ,----,...--· , ,-,---,--, ; 1 -- , -,--, , ..-t--;....; 

0.01 0. 1 10 100 

VUHIC/\L SI RFSS. Isl 

Pr ojccl: Son r roncisquito B<J Loca tion: 04 ':iCL - 101 52.G Project No.: 0 '1- 2.>56:W 

Boring No.: R I 0-00J l csleu fly: 1\ZM Checked l:ly : GI I/ 10-0C>? -- -- -- -- ---
Sample No. : 17C lest Oote: 9/?0/10 Oepl 1: 88.:i-8<J 

Test No.: 10 - 0G4 -G 1 SomplP. lyµc: Tube Uevol ion: 
-- -- --- -- --

l)cscr iption: MOIST, 01 iVL, VERY Sflff, SILT 
-- -- --- - -
Rer norks: f3~10GF # J:i-0.)48 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 

' . . . ................... ........................................... ............. ... .......................... ..... ......................... , ........ .. .............. . . ' . . . 1000 . ' . . . ' . ' . ' . . . . . ' ' . . . . . . . . ' . . 

: >···/ . ··· ···················: ; ······ ········ 500 ....... ......... ........ ~ .... ... -·........ ..... . . ~ - .................. . 
' . . . 

: ~l . . . . . . 
0 -+-r-r"'T""l"'"T""'T""'T-r1r'f"'TO-.-rT"'T""lr-r-"rf"-.-r'f"'-r-T-,-T'""'T""'T""l-r-r-r-.-,-,-,-,.,-r' ....,..--,-f'-.-TO-r-r-t-'-.-,r-r-r-.---.-r-r-,-t-

0 500 1000 

1200 ................ ... ..... .................... ... .. 

1000 . . .......... .. ....... ..... .... , ........ , .......... . . . 

Symbol 

1500 
p, psf 

Somple No. 

Test No. 

Depth 

Diometer, in 

Height, in 

o Woter Content, % ... 
'E Dry Density, pcf 

Saturation, % 

2000 

Pl 

Ul0-0 19 

24- 24.5 

2.375 

5.95 

40.7 

80.08 

98.0 

2500 3000 

vi 
~ 800 ............ ·····-- ·---- ·-·-·· ··· ... ............ . . . . . Void Ratio 1.14 
Q'. 

Iii 
Q'. 

~ 
~ 
0 

. . . . 

600 ....... .. .. ................... ................... . . . -. . . . 

400 ' . ....................... , ........... r ........ .. 
200 

t : . , . I 
o ~-~~~~~_._~~-+~~__._ 

0 5 10 15 
VERTICAL STRAIN, % 

20 

..... Water Content, % 
0 

~ Ory Density , pcf 
VJ I---..;__~~'--'~~~~+-~~~ 

~ Saturation•, % 

.E Void Ratio J:l------------1----J 
Bock Press., psf 

Ver. Eff. Cons. Stress, psf 2196 

Sheor Strength, psf 573.3 

Strain at Failure, % 15 

Strain Rote, %/min 

B-Value 

Implied Specific Gravity 2.75 

Liquid Limit 

Plosl ic Limit 

Projec t: Son Froncisqui lo Creek Br 

Location: 04-SCL- 10 1-52.6 

Project No. : 04--235620 

Boring No.: R- 10-00 1 

Sample Type: /\STM 02850 

Description: Moist, Firm , Brownish Dork Grey, Silly Cloy w/Organics. 

Remarks: 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 

. . . ············· ············ ................... ................... ............. ..... .. ............ ... ........ .... .............. ... ............... ....... ...... . . ' 2000 
' ' ' ' 
' ' ' ' 
' ' . . 
' . 
' ' ' . . ' 
' ' ' ' 
' ' ' ' 

1000 ' . ·· ·········· ····-········ ··· ·· ·· ····· ···· ·' . . . . 

0 1000 2000 3000 4000 5000 6000 
p, psf 

Symbol (!) 

Sample No. PS 

Tes t No. Ul0-020 

Depth 52.5-53 

3000 ......... . Diameter , in 2.375 

Height, in 5.96 

0 Water Content, % 32.0 
:~ Dry Density, pcf 90.69 

2500 

Saturation, % 98.6 

2000 Void Ra tio 0.893 

~ 
Water Content, % 

0 v Dry Density, pcf .s: 
(/) 

0 Saturation•, % 
~ 

2 Void Ra tio v 

1500 .... ./i············'········ 
m 

!:lock Press., psf 1000 . ' • ••• ••• • • • •• • •••• • •• • • • •• .1 •• •• • • • ••••• . . 
' . ' . 

Ver. Eff. Cons. Stress, psf 3848 

Shear Strength, psf 1088 

Strain ot Failure, % 13 
500 ········ ········ ·· ·······'·········· ·· . . 

' . . . . . . . 
Strain Rote, %/min 

' . 
' . . . . . . . . . 

0 
. . B-Volue 

0 5 10 15 20 Implied Specific Gravity 2.75 
VERTICAL STRAIN, % Liquid Limit 

Plastic Limit 

Project: Son Froncisquito Creek Br 

Location: 04 - SCL-10 1 -52.6 

Projec t No.: 0 4-235620 

Boring No.: R-10-001 

Sample Type: ASTM D2850 

Description: Moist, Stiff, Greyish Ton, Cloy with few Voids. 

Remarks: 
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cf 
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vi 
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2000 

1000 

1400 

1200 

1000 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 

. . ' ······· ····· ··- ·········· ·-······· ············-·· ····-· ······ ······-········ .. -·-······· ·· ···-·····-··· · .. ······ ·· · ······· ··-····· ··· ····------··· · ·· ··· ··· . ' . . ' . . . . . . . . . . ' . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.. -.. --.. ........... -. . . . -- .. . ..... . ........ . -.. ~-. -.. -................... ·- ..... ....... -. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ........ ..... ..... . 
' . . . . . . . . . . . . . . . . . . ' . . ' . . ' . . . . . . . . . . . . . . . . . . . 

0 1000 2000 3000 
p, psf 

4000 

... ...... ... : .... x ..... ) ....... .. .. . 
. . 
' : .......... '!""""" .. :-----................ .. 

. . . . 
.... ...... . ( """""(''"""" 

... .. ······;·········· ··1············ .. .... ... .. . 

0 5 10 15 
VERTICAL STRAIN, % 

20 

Symbol (!) 

Sample No. 09A 

Test No. Ul0-021 

Depth 49-49.5 

Diameter, in 1.94 

Height, in 3.83 

o Y/oter Content, % 34.4 
+'l------- --- +-----'1--
·c: Dry Density, pcf 89.05 

Soturotion, % 100.0 

Void Ratio 0.928 

~ Water Content. % 
0 
tJ 
.c Dry Densi ty, pcf 
(1)1----- --- ---t--- - ---f 
~ Saturation•, % 

.£ Void Ratio 
0 

m 1-8-o_c_k_P_r_e-ss- .-. _p_s_f ---+--- --i 

Ver. Elf. Cons. Stress, psi 3599 

Shear Strength , psf 392 .9 

Strain at F oilure, % 7 

Strain Rote, %/min 

8-Volue 

Implied Specific Gravity 2.75 

Liquid Limit 

Plastic Limit 

Project: Son Froncisquito Creek Br 

Locotion: 04 - SCL- 101 -52.6 

Project No.: 04-235620 

Boring No.: R- 10- 002 

5000 6000 

lbJtmns• Sample Type: ASTM D2850 

Description: Moist, Firm, Light Ton, Cloy wi th few Voids. 

Remorks: 
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2000 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 

. . . .. ... ......................... ............. .. ............ ...... .. ...... .... .. ..... ... . . . . 

. . 
•••••••••• - • - • ••• - • • • •••• • • -- •• • •••• •• • ••• • •• ••• ••• j, •• - - - • - • • - - •••••• ••••••• -~ ••••••• • '. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••• • ••• • • •• • •• - • •••• ••• 

0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1000 2000 3000 

.. .. ......... ..... ................... .......... .. 
I : 

• I \ : "'"\ ""' .... .... .. \( .................. ... . 
\ J I 

.. , .. .. , .... / ""'""1\1. .. , .............. . 

p, psf 

Symbol 

Sample No. 

Test No. 

Depth 

Diameter, in 

Height. in 

0 
:;:: 

Water Content, 7. 
·c: Dry Density, pcf 

Saturation, 7. 

Void Ratio 

._ Water Content, 7. 
0 

4000 

(!) 

lOC 

Ul0 -022 

52-52.5 

1.9 

3.75 

38.3 

73.52 

78.8 

1.JJ 

{' """ .... 
~ Dry Densi ty. pcf 
~1---'----'------~--~1 

v Saturation•, % 
'-

.E Void Ratio 
~ 1-8-o_c_k_P_r_e_s-s.-. _p_s_f -----+- - ---< 

Ver. Elf. Cons. Stress, psf 3801 

Shear Strength, psf 163.1 
......... . . . ····-····-··t ····· ····· ·· · ··········· 

Strain at Failure, 7. 8 

Strain Rote, %/min 

8 -Volue 

0 5 10 15 20 Implied Specific Gravity 2.75 
VERTICAL STRAIN, 7. Liquid Limit 

Plastic Limit 

Project: Son Froncisquito Creek Br 

Location: 04-SCL-101 -52.6 

Project No. : 04-235620 

Boring No.: R- 10-002 

Sample Type: ASTM D2850 

Description: Moist, Soft, Ton Cloy with Voids 

Remarks: 

5000 6000 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 

. . 
2000 

. . . . ··· ········ ········ ··- --- .......................................... ..... ... ........... .. ................. ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . 
1000 ........................... ····················'· · 

. /. . 
.. ......... . ...... .... /: ... ........ .. .. ... .... . : .................... .. ... . ...... .. .... .. ......... . . . . 

3500 

3000 

2500 

2000 

1500 

1000 

500 

0 

0 1000 2000 

............ ~ . -...... .... t. -. . . . . . . . . . . . . . . . . . . . 

............ , .. . .... .. .. .... ........ . . . . 

............ fi" ........ T ...... .. .. 
. . . . 
I 

.. L :············ 

....... ···· ·············'·--········· ······ ······ . . . . 

(""""' " !"' ' " ' " " ' !" ' " ' ' "" ' ........... . 
. . . . 

0 5 10 15 20 
VERTICAL STRAIN, % 

3000 
p. psf 

Symbol 

Sample No. 

Test No. 

Depth 

Diameter. in 

Height, in 

o Water Content, % .... ·c: Dry Density. pcf 

Saturation, % 

Void Ratio 

._ Water Content. % 
0 

~ Dry Density, pcf 

4000 

4B 

Ul0-023 

24 - 24.5 

1.94 

3.76 

53.3 

67.75 

95.6 

1.53 

(!)1---------- +-----t 
v Sa turation•, % 
'-1-----------t-----t 
2 Void Ratio 
~t-----------+-----t 

Bock Press .. psf 

Ver. Eff . Cons. Stress, ·psf 2200 

Shear Strength, psf 1240 

Strain at Failure, % 9 

Strain Rote, %/min 

8 -Volue 

Implied Speci fic Gravity 2.75 

Liquid Limit 

Plastic Limi t 

Project: Son F rancisquito Creek Br 

Location: 04-SCL- 101-52.6 

Project No. : 04-235620 

Boring No. : R-10-00 .3 

Sample Type: 1\STM D2850 

Description: Moist, Sitff, Grey Cloy. 

5000 

Remarks: if 0 q ;_I 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 
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5 10 15 20 
VERTICAL STRAIN, % 

:moo 
p. psf 

Symbol 

Sample No. 

Test No. 

Depth 

Diameter, in 

Height, in 

.,g Water Content, % 
·2 Dry Density, pcf 

Sa tura tion, % 

Void Ra tio 

4000 

12A 

Ul0- 024 

64.5-65 

1.94 

3.98 

26.5 

94.53 

89 .3 

0 .816 

Waler Content, % QI----------..__ __ __. 
~ Dry Density, pcf 
(/) ~.;__ _ __; ______ -1.------1 

v Saturation •, % 

~ Void Ra tio 
~~---------'-----< 

Bock Press .. psf 

Ver. Elf. Cons. Stress, psi 4500 

Shear Strength, psi 11 23 

Strain at Failure, % 15 

Strain Rote, %/min 

8 - Volue 

Implied Speci fic Gravity 2.75 

Liquid Limit 

Plastic Limi t 

Project: Son Froncisquito Creek Br 

Location: 04-SCL -101 -52.6 

Project No.: 04-235620 

Boring No.: R- 10- 03 

5000 6000 

lbltrans· Sample Type: ASTM D2850 

Description: Moist, Very Firm to Soft, Ton with Grey Cloy, with Voids and o Hord Clod in Center 

Remarks: \ I) I 2-.\ 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 
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0 2000 4000 6000 
p, psf 

8000 

~ 
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.......... .. .. / ... ... : . ... .... ... . 1 .. . .. .. .. .. . 
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' ' ··,····· · ··· 
' ' ' . 
' ' 

l ........... ············ j·········· .. i···· .. ······ 

0 5 10 15 20 
VERTICAL STRAIN, % 

Symbol (!) 

Sample No. 140 

Test No. Ul0-025 

Depth 73-73.5 

Diameter , in 1.94 

Height, in 3.9 

o \Voter Content, % 24.4 
·.;:. t-- --------t----11---

'c Dry Density, pcf 10 I. 7 

Saturation, % 97.3 

Void Ratio 0.689 

... Water Content, % 
0 ., 

Ory Density, pcf .c 
V) t----------t----1 

., Saturation•, % 

2 Void Ratio ., 
en f-8-o_c_k_P_r_e_s-s.-. _p_s_f ---f.----1 

Ver. Eff. Cons. Stress, psf 4997 

Shear Strength, psf 1551 

Strain ot Failure, % 15 

Strain Rote, %/min 

8 -Volue 

Implied Specific Gravity 2.75 

Liquid Limit 

Plastic Limit 

Project: Son Froncisquito Creek Br 

Location: 04- SCL - 101 -52.6 

Project No.: 04-235620 

Boring No.: R-10-003 

Sample Type: ASTM D2850 

Description: Moist, Stiff, Greenish Brownish Grey, Cloy 

Remarks: Chamber leak during testing. 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST 
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0 2000 4000 6000 8000 10000 12000 

p, psr 

Symbol (!) 
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Test No. Ul0-026 
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5 10 15 20 
VERTICAL STRAIN, % 

Depth 88-88.5 

Diameter , in 1.94 

Height, in 4 

~ 
Water Content. % 33.6 

·c: Dry Density, pct 88.54 

Saturation, % 98.5 

Void Ratio 0.939 

Water Content. % 
01-----------+-----t 
t) 
.c. Dry Density, pct 
(/)1-- --------t--- -i 
t.1 Soturotiono, % 
~1-----------+-----t 

.P. Void Ra tio 
t) 

m r-8- o_c_k_P_r_e_s-s.-. _p_s_r ---+- - - - i 

Ver . Ef f. Cons. Stress, psf 5849 

Shear Strength, psi 1146 

Strain at Failure, % 15 

Strain Rote, %/min 

8 -Volue 

Implied Speci fic Gravi ty 2.75 

Liquid Limit 

Plastic Limi t 

Project: Son Froncisquito Creek Br 

l ocation: 0 4-SCL-101-52.6 

Project No.: 04- 2.35620 

Boring No.: R- 10-003 

Sample Type: ASTM D2850 

Description: Moist, Still, Grey. Cloy. 

Remarks: ff v 1--\ 



n 
DATE lltCC I V[D 

· AUG 16 2010 
CALC. SY----"PPROVCO 9y ___ _ fui~~>, 141 I JAN_ll 2011 I DAH RE BILL(D 

0 DISTRICT 011c:·?R 

D DIS. MAT L.. : ,R, 

0RES10£NT ENl.1r<l!:ER 

OcoNSTRucr10N 

GRADING ANALYSIS RE PO RT OF TESTS O N 

s t '-VMD. ~ LIMITS ~ ~ L SPEC1,. ADJ. OR 
AS I RET. A~ 

0 TRAN S. L 
I ' 

0PAV"T. S~ 

D ACCOUN T I I 
I 

0 

STATE OF CAU~OANIA • DEPAAT~ENT OF TRANS~RTA-: J 
SAMPLE IDENTIFICATION CARD CA.Au .• .:iMBEA 

TL-0101 (REV. 10197) C 7 0 8 2+.~ 

lf.'V Rl!:CE~ CR. GRAOE UStD • SOUGHT a ~() l . S:? 
I,. CONTJrACT USC COHT•ACT ITC:M . c:::> J 

3 1 souRcE 1 CHAROE l .~~::~~~n~~.. c-...a A 

2
,, .. 

2 

"· 
4 

8 
16 

30 

50 
100 

200 
5µ 

. 1µ. 

CRAOIHI: AS US(O WAS OBUJNCD 4S l'OllO~ : 

COMPACTOR 'OOT ,.RESSUR£ ... $.I. 

INITIAL MOISTURE ... 
SOAK WATER ML 

WATER ADDEO-ML ITOTAL) 

WATER ADDEO .,. 
MOISTURE AT COMPACTION .,. 
WET WT . OF BRIQUETTE-CMS 

HEIGHT OF BRIQUETTE-INCHES 

ORY DENSITY OF BRIQ, - ct CU . F'T. 

STAB I LOMETER PH AT ZOOO LBS. 

OISPLACE.; ... ENT 

R-VALUE BY STABILOM[Tflt 

l:XUOATION PRES. P.S.r. 

ACTIVITY 
n• "BJ[;CT 

'1. BY WT . "T. BY VOL. TEST HO. DESCRIPTION! THICK . ev STAB. F'EET 

EXPANSION DIAL RCAOINC 

THICK, BY EXP . PRESS. F'EtT 

t---------------------1 R - VALUE BY £lCl'AIUI ON 

t 

REMARKS: 

SURF' ACE 

BASE 

SU BB ASE 

GRAVEL EQUIVALENT F'ACTOR 

TRAFF'IC INDEX 

.., EXUDATION PRESSURE 
~ 

~ EXPANSION PRESSURI!: 
> 
II: AT EOUll.IBRUM SPEC. 

INOICAT(D MINIMUM THICKN(SS OF COVCR 
FOR ASDVt CONDITIONS (r£tT) 

-TL-'361 (Rn.10/78) 

SPEC. SP. 0 II . 

REL. COMPACTION 

IN PlAC( I 0 

DENS ITY 

MO IS TUR ( 

.,, R(l . COMP. 

SPEC . 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

SAMPLE FROM Wti tar l<.-10-00 

DEPTH 

LOCATION OF SOURCE 

.TOTAL QUANTITY 
AVAILABLE 
REMARKS 

I 

AND IS ONE OF 
A GROUP OF 

SAMPLES 
REPRESENTING 
(IONS. CALS. D8lS. 
$TA,. f 

PMJ]..M-~1-tG kN-.&l'l9$. P.k W/\TfJ?. c.1)1\f/f3>..J'I 
(~J I J 
~ - I 

a-._o I 0 

BY TU~ T. €:-, 
DIST, CO, ATE. PM 

Olf-S/Vi-101 - o, 0 
LIMITS 

CONT. No.z3 S~2-o PR.ojed---6400000b1g 
FED. NO. Sf.,t..& 01!.Je.CI l ~O 
RES. ENGR. OR SUPT. "'f"'U AF&- f\SGrU y.CJ..,J 
ADDRESS l l l G1Umfj) Me°, MS I Co , :;;r'P( fl-. Ol'r/4.f+/\1'1 
COITTAACTOR (..A °t 4 ~ I 2.. 
w o"'re-1 S'lo-G2z.-n 7,'f . 'fJt-;< 510-2.~·<:>-4-8' 39 

MAIL TO SAME DESTINATION AS SAMPLE 

--·u nmm1m1 
800 700 600 ·soo 400 300 2DO 100 

(XUDAT I CI< PRtSSURt IPSll 

U/ •ttt:.•.1:c 

l .· I 
i 

i 
: 
I 

I 
I 

I 
I 
I 



n 

DAT.£ mt~lJG } 6 2010 
CAlC. 9Y_JPPRDVt D gy, ___ _ 

a DI STRICT DtRr · -,R 

0 DI S. Mo\T l.S , . ~ . 

rall~t~ ' °'· LJ'J J 1 DATE REPJ~· 2 1 zo 11 
0RESIDENT EN<.~:.::ER 

Oco11sTRucr10N 

--.,RACING ANALYSIS 

I AS 
SI t:llE IRCCD.IU> 

3 
2,, .. 
2 

1'', 

RET . 

CR. 

ADJ. OR 
COMll. 

CR.ADE 

AS 

USED 

SPECIF-: 
l.IMITS 

SOUCHT 0 

SOURCE 

TEST SP ECIM E>< 

REPORT OF TESTS ON 

• c 
ll 

CH.ARCE 

ACTIVITY 
OR OBJECT 

A I B 

I~ I -+-- I I I I DATE TESTED 

~ 
I .. 
4 

8 
16 

30 

so 
100 

200 
sµ 
. 1µ 

C:RAOINC: AS USED WAS 09T41NCO AS rOlLOW:.: 

COMPACTOR rooT ,.llESSUllC l'.S..I. 

IH I TIAl. MOISTURE 

SOAK WATER Ml. 

WATER ADDED-Ml. (TOTAL.! 

WATER ADDEO 'T. 

MOISTURE AT COMP.ACTION 'T. 

WET WT. OF 9RIOUETTE-CMS 

HEICHT OF BAI QUETT £-INCH ES 

DRY DfNSITY OF EIRI Q. - q CU. FT. 

STABll.OMETER p" AT 2000 1..as. 

01 SPLACE.MEHT 

R-VAl.U£ BY STA91l.OMETl:ll 

t:XUCJATION PRES. P.S.I. 

--'---- OESCAIPTIOHI THICK . BY STAB . FEET 

EXPANSION OIAl. READINC 

THICK . BV EXP . PRESS. FEET 

t-------------------~ II - VALUE BY ElC~AllSI OM 

REMARKS: 
TEST RES UL TS SPEC. 

I I l.l.. 1j· ·- I); · · ·· l ':> I I 
91'. OR. 

0 TRANS. l, 

0PAV"T. SEj 

0ACCOUNTI 

0 

I : 

C I· D 

I lcv j--r:-;I AS-=:::-Rr;c·D=--. --+1 __JI ~s 11 r:c'o. I 11 
CRUSHED c•uSHED ... 

"' SUAFACf 
COM91N!:O 
C:RAOE 

100 REV. 

REL. CCMPACTION I 
IN PLACE I 0 ... 

~ SU99ASE 
DENSITY SOO REV. 

BASE 

Dr MO IS TURC 
CRAVEL EOUIVAL.ENT FACTOR a: 

::> 
0 o,. .,. REL . COMP. 

TRAFFIC INDEX 

w EXUOATIOH PRfSSURE 
::> 
~ EXPANSION PRESSURE 
> 
D: AT EOUl\..IBRUM SPEC . 

INOICAHO MINIMUM THICKNESS or COVER 
FDR ABOVE CONDITIONS (ft CT) 

-TL-361 (Rev.10/78) 

"' " ... ~ 

'T. CRUSHED PARTICLES S<>EC. 

RICHA~O CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

t 
···..1 . .. · . -

. -~ 
STATE OF CALIFORNIA • DEPAR(MENT OF TRANSPORTATIC / 

SAMPLE IDENTIFICATlON CA-RD CARD 
1

· - ··

1
BER 

TL-0101 (REV. 10/97) c 7 0 8 2 :SO 
SAMPLE SENT TO: 

SoiL 
fb-t<.i'Ye-6 ~DA·T<OAJ 

SAMPLE FROM - 10 - 00 

DEPTH 10 - [(, 
LOCATION OF SOURCE S/'r!V F!Qrl'llCiS<Q C.Lt?'D 

THIS SAMPLER - t-o-00/ -5?1AND IS ONE OF 
IS SHIPPED 1111 - I A GROUP OF 
'NO. CONTAIN! 
OWNER OR MANUFACTURER C,l'rL..71{;4N..S 
TOTAL QUANTITY 
AVAILABLE 

FJELD NO. 

R~\ ) PA-e,Ti ci...E:-- -s~~e #/f'rt--'/Si s, Pr 
Wl'r7f:1Z c..Or>J7E3'r0-;-

COVER AllCllT10NM. INFOR.\IATIOH WITH LETTER 

DATE SAMPLED o ~/ t b I oto 1 o 
ev TIA.N~ N~Y~ \TITLE 7 1 t3· . Cc.ivit..) 
DIST, CO. RTE. PM 

0 Cf - $.IV1 - /01- o. 0 
UMllS 

CONT. NO. 2 '.?:>Sc; Z.o ll'~O j-ecs . 04- 0 () 00 0 b 7'0 
FED. NO. Su.,& O B.j l?-C-.1,. l b 0 
RES. ENGR. OR SUPT. 1£,CA...fl!:- ~CJ)'~ 

ADDRESS 1 \ t Gf<AN'i> A-rc .. MS 1 "', jl1l'{ F-L. oRr~]) 
CONTRACTOR C..J'l-C\l.{lo 12.. 

)?KiOt\l:C: !jo-&u..-rns . 'FA->' ; SIO-Z.$~-4:039 

MAI L TO SAME DESTINATION AS SAMPLE 
~-•.a-r•r•-rrT'ITTTlnrrtl rtttt t t ftl 

'· 

--illl··· 200 100 300 800 700 600 soo 400 

EXUDATION PRtSSUAC IPSll 

Kl 11>.' '1'.I 

1'°• . 

I 
· J 



r· 

· ; 
•1 
. I 
! 

TEST NO. OAT£ RECEIVED 

/r:lJl ./ ·-.- n1" · AUG 16 2010 w ID l , . 'l\!i CALC. av -"PPllOYED ev __ 

BILLED - om R(POfr~B 0 7 20 11 

0 DISTRICT OIR~ . . ~0'lR 

D DI S. MAT L! •. • R. 

0RESIDENT ENC1NEER 

OcoNSTRucT10N 

GRADING ANALYSIS 
ADJ . OR 
COMB. 

GRADE 

SPECIF. REPORT OF TESTS ON 
AS I REl. 

Slf:VE .RECEWEDI CA. 

3 

211 ., 

AS 

USED 
LIMITS 

SOUGHT 0 

SOURCE 

IAL o·ts1GNAT ION 

.DtL 
CHARGE 

0 TRANS. : 

0PAV"T. SI 

0ACCOUN~ 
0 ! 

.. ~· 
STATE OF CALIFORNIA• OEPfl..RTMENT ~F TRANSPORTATI( ; .. 

SAMPLE ·10ENTIFJCATION CARD CA~D" _.dER 

TL-0101(REV. 10/97) C 7 Q 8 2 :·:5 ·.\ 
D FIELD NO. 

.,_,..,q At"',:, 

ACTIVITY AMOUNT 
l.t.: •u.:. .. ""'"" ...,.,,."'~"D'"''-' OR OBJECT · ~ ._.,.. _ _ _ 

1 2 I • I • I I I I : • I ' I I : SAMPLE OF s 0 ,-. L 

2 

1 

TEST SPECIMEN A B C . 0 g _FORUSE IN ~·y~ Ftn.ur'D.41tON f D°e$"1'&N 

;- _ DATE TESTED ---- i <( v, COMPACTOR , 00 T .. "Es s llllC ... 1:.1. _SAMPLE ___ F°"'R'"'O,_M----,R~--,~o=------:o:-:o=-··--:-------------::-~ 
l .. 
4 

8 
16 

30 
50 
100 

200 
sµ. 
.Iµ 

GRADING AS USED WAS OBTAINCD AS roLLOW:.: 

INITIAL MOISTURE ... 
SOAK WATt:R ML 

WATER ADDEO-ML ITOTAL) 

W4TER ADDEO .,. 

MOISTURE AT COMPACTION 'r. 

WET WT. OF BRIQUETTE-CMS 

HEIGHT OF llRIQUETTl!-INCHES 

ORY 0£NS1TY OF BRIO. - If CU. FT. 

STAlllLOMETER PH AT zooo LBS. 

DISPLACEMENT 

A-VALUE BT STAB ILONETEll 

t:XUOATION PRES . P.S.I. 

"r. 0.Y WT . "'·BY VOL. TEST HO. ocscA1PTIOH I THICK. ev STAS . FEET 

EXPAN.SION DIAL REAOIN G 

THICK. BY EXP. PRESS. FEET 

I 
1
11-vALu~ av EXl'Au10N 1 1 1 1 

I I A &I. I DJX~J REMAFlKS: 

SURI" ACE 

BASE 

SU BB ASE 

GRAVEL EOUIVALENT FACTOR 

TAAFl"IC INDEX 

w EXUDATION PRESSURE 
:> 
:: EXPANSION PRESSURE 
> 
0: AT EOUll..IBAUM SPEC. 

IHOICATtO MINIMUM THICKHtSS o r COVtR 
roR ABOVE CONDITIONS CHtTl 

-TL-361 (Rtv.10/78) 

SPEC. SP. 0 R. 

11NE 

REL.. COMPACTION 

IN PLACE I 0 1, 

DENSITY 

MOISTURE 

.,, REL. COMP. 

SPEC. 

-RlCHA.~D -CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

DEPTH l 
LOCATION OF SOURCE srt"N 'f?f.lmfCi$<S) (.Ll'7'{) 

. THIS SAMPLER -t() •. /V\ 1-
IS SHIPPED IN VV 

'· CONTA!NI 
OWNER OR MANUFACTURER 

TOTAL QUANTITY 
AVAllJJ3LE 
REMARKS 

p.A-ig_ I j Cl-E-- 5~-te &if'r1-'/Si $
1 
(kA) 

WA~ c0toJ~-rJ-r 

COVER AOCXTl()Nl.l INFOR!AATION wm4 I.ETTER 

DATESAl'APLED o~/ JO I ~o 1 o 
sv TIA.I-FY ;v-t£-tJ Y'f;?V I TITLE 'Ti t3- . C c.i vi l..) 
DIST, CO, RTE. PM 

0 If- $IV' - /Of- 0, 0 

UMITS 

eo!'lf.No.z;,s r.;z.o IJ'(<(o:rec.s- ·0400000 r::. 7£2 
FED. NO. $~ oP..,JE'-c:I · I b 0 
RES. ENGR. OR SUPT. 71).N?- f\J(F,-U '/~ 

ADDRESS 11 l GRAN'i> MG. fl.1~ 1 ~ , f'1K F-L oP-Jr:..l.f'rN Y 
CONTRACTOR C-A-0: t.{lo I 2.. 
PKoAJc;: .>io-{22--11/S . 'FA->l: Sto-Z..Sb-4-039 

MAIL TO SAME DESTINATION AS SAMPLE 

11---·1mm1mm1 
800 700 ' 6001'-; : • 500 400 300 200 · I 00 

. ' 
fXUOATION PR(SSURt IPSll 

II/ 111:•4:1 

. I 



:rEST NO., .. om RECAUG 1 6 Z 010 
(ii~ Q CALC. 8Y__JPPROVED ev __ _ 

0 DISTRICT DIR,. -~ 'l 

0 DIS. M AT LS. .< . 

0RtSIOENT ENGl~EER 
OcoNSTRUCT 10N BlllCD - . DATE R£J~g1 20 11 

SIEVE 

3 

211 
'2 

2 

1 '~ 

% 
'!, 
) .. 
4 

8 
16 

30 

so 
100 

200 
sµ 
, 1µ. 

GRADING ANALYSIS 

AS I RET . 

.(:D.IU) CR, 

AOJ. OR 
COMll. 

GRADE 

AS 

USE D 

·sPEClr . 

LIMITS 

SOUGHT 0 

GRADING AS USED WAS OBTAIN(O AS rOl. LOW~ : 

REPORT OF TESTS O N 

O\L 
USE. CONTRACT ITCM 

CHARGE 

TEST SPECIMEN 

DATE TESTED 

COMPACTOR 'OOT PllESSUllC P. 3..1. 

INITIAL MO I STUR E "· 
SOAK WATER Ml.. 

WATER ADDEO-ML. !TOTAL.) 

WAT ER ADDEO '· 

MOISTURE AT COMPACTION 7. 

WET WT , OF BRIQUETTE-GMS 

HEIGHT OF BRIQUETTE-INCHES 

ORY DENSITY OF BRIQ. - fl CU. FT. 

STABll..OMETER PH AT 2000 1..BS. 

01 SPl..ACE.MENT 

R - VALUE BT STAB ILO METER 

l:XUCIA T ION PRES. P . S . I. 

ACTIVITY 
OR OBJECT 

A B 

-,. BY WT. .,, BY VOi... TEST NO. OESCRIPTION I THICK, BY STAB . FEET 

EXPANSION DIAL. READING 

THICK, BY EXP. PRESS. FEET 

t--------------------...1 " - VALUE ev E l(l'AM S I O N 

TEST RES UL TS SPEC. SP. 0 R. -- --1..1... 

CV 

Gi!e:c·o. 
... 

----~-----+----~AS II tc'o. 

---------+-----4 C llUDHED 

D TRANS. L 

0PAV'T, SE: 

gACCOUNT l l 

C I · D 

""E I C· 

SUAl'ACE 
I CRUSHED 

"' 
COM8 INEO REL. COMPACTIO N oi 

BASE 

SUBBASE 

GRAVEL EQUIVAL..ENT FACTOR 

TRA,l'IC INDEX 

.., EXUOATION PRESSURE 
::> 
~ · EXPANSION PRfSSUltE 
> 
II: AT EQUILIBRUM SPEC. 

IHO ICATCO MINIMUM THICKNESS OF COVER 
FOR ABOVE CONDITIONS IF'CCTI 

-TL-361 (Rtv.10/78) 

... I GRAD£ 100 REV. 
~ 

500 REV. DENSIT Y 

IN PlACC I OP 

"40 1STURC 

ill "1. lttl . C0"4P . 

~ CRUSHED PART ICl CS SPEC .. 

HAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

i ' "\ . \ 
STATE OF CALIFORNIA• DEP~TMENT OF TRANSPORTATk,.,... . 

SAMPLE IDENTIFICATION CARD CARD NuMBER 

TL-0101 (REV. 10/97) C 7 0 8 25'2 

Pt;1A . .N'i>l°'rTio.N Df:5i fFrl 

SAMPLE FROM J'uo1'..i ~ l?..-10-00 

OE?TH 2,0-
LOCATION OF SOURCE SAN Pf/A'Nc.(<;:clt..t.1'70 

THIS SAMPLE 
IS SHIPPED II 
NO. CONTAIN' 
OWNER OR MANUFACTURER 

TOTAL CU~ 
AVAILABLE 
REMARKS PhffiCj·&feffis, Pr) w A-TI:;rZ.. c..o,..rr&J'I: 

ao 10 

BY -r. E-, (c. i o/( !.... 

DIST, CO, RTE, PM 

Olf-SM-10 1 0, 0 
LIMITS 

coNT. No.z3 Sf>2-o P1<01ect- 0400000io18' 
FED. NO. su..8 oll..}ecl I ~o 
RES. ENGR. OR SUPT. '/U 10"&- f\JG:n; "/.OJ 
ADDRESS l l l &µrrJ"j> !r{€. WIS I lo . ~'P( Fl-. {)1'1-IQ.f>rN"i, 
CONTRAcTOR C.. A °> U. b I i. 
:p21o"re-1 9o-6.n-n7S" . FA.>< 5 10-2..$.(U-Lt8' ~9 

MAI L TO SAME DESTINATION AS .SAMPLE 

--1m1mmm 
80 0 700 . 600 500 •OO 300 200 I 00 

ExuOATluN PRf: SSURC IPSll 

111 ~n:·~:1 



II 
, TEST NO '.· . DATE RECEIVED 

10 l(oli .. · r;J; ·. CAl.C , 8~P~VE~?y_ 
BILLED - DATE R~A~ 2 1 2011 

0 DISTRICT DI R,...- ' '.IR 

0 DIS. MAT V .R. 

0RESIDENT EN1u"1EER 

OcoNsTRvcrioN 

GRADIN G ANALYSIS REPORT OF T ESTS O N 
ADJ. OR I I SPEC! F . 

AS I RET. 

0 TRA'NS.' 

0 PAV"T, SI 

gACCOUN1 

STATE OF CALIFORNIA •DEPARTMENT OF TRANSPORTATI ·1 
SAMPLE IDENTIFICATION CARD CARD r.uMBER 

TL-0101 (REV. 10197) C 7 0 8 2 53' 

COMB AS LIMITS ~ LL 
SI EVE R£CEMD CR. GRADE

0 

USED SOUGHT 0 ----.)0 C:> 

3 CHARG f: 

2~~ I ; I j i ) i i 1 c:.o 
2 o~cb~~kg AMOUNT ' _. 

"~ I I I I : I I I •C!)SAMPLEOF ~r:J/'-
1 TEST SP EC IM EN A C . D ~ :'.'.FO:R::.U::'.:S:..'.E :'.'..IN,----:C>::-fl..~/j)~G~;-'6"~;::...-;:AJ=o-:-::1:-'.,(..N:-:-:-;;;V:-'.li-:,,_-;::,-,:;-:O~N-:#"""'"'i'iD;;:°E"":;$'~/ :2~:::i;---

'f. DATE T ESTED 

'!, COM PACTOR 'OOT P'llr:SaU~t P.ii..1 . 
) .. 
4 

a 
16 

30 

50 
100 

200 
Sµ. 
. 1µ 

CRAO IHC AS USED WAS OBTA IN(O AS f"Ol LO~ : 

IN ITIAL MOISTURE ~ 

SOAK WATf:R M L 

WATER ADOED-ML !TOTAL) 

WATEll ADDEO "· 

MOISTURE AT COMPACTION % 

WET WT. OF BRI QIJETTE- GMS 

HEIGHT 01" BRI QUETTE-INO<ES 

ORY DENSITY OF BRIQ. - 11 CV. FT. 

S T ABILOMET ER PH AT 2000 LBS . 

OISP L ACf.; ... EN T 

R-VA L UE BY STABILOMfTElt 

t:XUCiATION PRES. P.S.1 . 

"•BY WT . '7. BY VOL . TEST HO. DESClllPTION l THICK. 1!.Y STAB. FP:ET 

EXPAN.SION DIAL READ ING 

THI.CK, BY EXP . P RESS. FEET 

1---------------------..11 R - VALUE B V E llPA NSI ON 
llEMARKS: 

TEST RES UL TS SPEC. 

LL. :its.{ P. L 22 P. 1. 16 
CV 

AS REC'D . 
.., r CRVSHED 
"' SURI' AC[ 

COMBINED .. GRAD( I 
~ 

I 100 REV • 
_, I 500 REV. 

e"sr: 
SV88ASE 

« I Or 
;> I o,. 0 

GRAVEL EQUIV ... L ENT l'ACTOR 

T RAl'f"IC INDEX ... ,~ . 
w EXUDATION PRf:SSVllP: ~ CRVSH(O PART l'L CS 

::> 

I 'P. 011. 

I flNE l ei 

AS II EC 10. 

C RUSHED 

REL.. COMPACTIO N 

I 1N PlAC( I OP 

DENS ITY 

MOISTURE 

'1. RE~ . COMP. 

SPtC. 
·~ 

~ 

~ EXP ... NSION PRESSURE 
> 
Ir AT EQU ILl8RVM SPEC. 

INDICATCD MINIMUM TNICKNCSS or COV(R 
FOii ABOVC CONDITIONS IF"C CT) 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

-TL-361 (Rev. 10/78) 

SAMPLE FROM W1l.i ~ 

DEPTH 

LOCATION OF SOURCE 

'TI=ilSSAMPLE 
IS SHIPPED IN 

0. CONTAIN! 

-lo~ oDl - 1AND IS ONE OF .S A GROUP OF 

OWNER OR MANUFACTURER C.."'T l-TfZ/+"115 
TOTAL QUANTITY 
AVAILABLE 

rReo I DATE NEEDED Ott 1,, A 70 PRIORITY ~~/ 

REMARKS 
J>t'Pl~SU' h#Y(jj; ? 1:, Wl'<Tf£.. CONT@'/ . 

C)..O I 0 

BY T UtVI< -r. €:-, C. I v f I.... 

DIST, CO, RTE, PM 

Olf-S/V\-!OI o,O 
LIMITS 

CONT. NO. z3 S~ Z,.o f>R.n}ed- 04-0DOOO /0 rl? 
FED. NO. Si.J..& o~.)e.cl I t'oo 
RES. ENGR. OR SUPT. "/U A.J&- /\JG:;-v '/OJ 
ADDRESS l l l GRA"N"V Mr;. ""s \ (., . ~'fl( Fl-.. {)l'r{4/+rU1 

CONTRACTOR CA °I u ~ I ?_ --- . . - . 
'PJ:!Or.,(rfl S)o-Gn.-11 1.> . 'FA:?< 510 -2.l?"(,-Lt~ 3.9 

MAI L TO SAME DESTINATION AS SAMPL E 

-•-111 BOO 700 600 500 400 300 200 100 

CXUD ATIOI< PR [SSUR[ I PS IJ 

HI ~n:•~:1 



~ 1 2q p I :::-:.R:~~PP~V~~]_O 
imm om R£PofrfoB- 0 ? ZO 11 

0 DISTRICT. DIP _,_ _ 'R 

DD1s ...... , LS. ..R . 

0RESIDEl'IT ENCIHl:ER 

OcoNSTRucnoN 

GRADING ANALYSIS 

AS I RET. 
ADJ. OR 

SI EVE "RE:CENEDI CR. 
COMB. 

CRACE 

AS 

USED 

3 
21, 

'2 

2 

1"> 

SPEClr. 
LIMITS 

SOUCKT CJ 

TE ST SPECIMO. 

REPORT OF TESTS O N 

O\L 
CHARGE 

ACTI VITY 
OR OBJECT 

A B 

'I. ·+-- DATE TESTED 

'I, COMPACTOR FOOT l'll t S SUllC I'. S.I. 

'·· INITIAL MOISTURE .. 
4 SOAK WATtR ML 

8 WATER ADDEO -ML ITOT ~· 

16 WA.TER ADDEO .,. 
30 MOISTURE AT COMP ACTION .,. 
so WET WT . OF BRIQUETTE-CMS 

100 HEIGHT O" 8RI QIJETT E- ll'ICH tS 

200 DRY DENSITY OF BRIO. - q Cu . FT. 

sµ. STABILOMETER PH AT 2000 LBS . 

.tµ OISPLACE.:-!EHT 

R-VALUE BY STABIL.OMETE.R 

c;RAOIHc; AS USED WAS OBTA IHCO AS FOl LOW:. : (XUCIATION PRES . P.S. I. 

"1. BY WT. 11. BY VOL. TEST HO. OESCRIPTIDH I TH ICK. ey STAB . FEET 

EXPANSION DIAL READING 

THICK, BY EXP . PRESS. FEET 

t---------------------1 R -VAL. U E llY E Xl'A Nlll ON 

TEST RES UL TS I SPEC . SI'. fJ R. 

0 TRANS. 

0PAV'T,, 

0ACCOUH, 

0 : 

c 1· 0 

- . ~ 

' LL.3\.P. L (~ P. 1.f / I""' 
. I ' 

[1 . CV AS 11 cc'o. 
1111 I I AS REC'D . CRU$Hl:O 

... 
SUR,. ACE 
llASE 

SU BB ASE 

<;RAVEL EQUIVALENT FACTOR 

TRAF,.IC I NDtX 

., tXUOATION PRESSURE 
::> 

~ tXPANSIOK PRESSURE 
> 
II: AT tQUll.IBAUM SPEC. 

IHOICATtO MIN IMUM THIC KNES S or CDVtR 
FOR ABOVE CONDITIONS lf'EET) , 

-TL-361 {Rev.10/78) 

I CRUSHtO 
"' 

COMBINED REL. COMPACTIO .. I c;11ADt 100 REV. 
~ ... SOO REV • 

IN PLACE 

DENSITY 

"' 
Or 

::> ht 0 

MOIS TURC 

41. ltEL. COMP . 

'7. CRUSHED PART ICL CS SPEC . 

RICHA.~D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

.'\ 
ST~TE.OF CAL;FORNIA , .DEPAR1'MENT OF TRANSPORTATl~t-. ·) ..•.. \ 

SAMPLE IDENTIFICATION CARD . CARD NUMBER 

TL--0101 (REV.10/97) C 7 0 8 254- ·· 

So i l-
&~"i]XZ--'C; 'Fl;1,.<.Nv/'r-ilorJ DC'5i ti-rl 

SAMPLE FROM ~-r!..J l{"?s-

DEPTH 

LOCATION OF SOURCE 

- ic-oo r 
$" 

ANO IS ONE OF 
A GROUP OF 

c.~ /..... Tl<.ft-1\f> 

SAMPLES 
REPRESENTING 
~.cw.s.eeu. 

"TOTAL QUp,NTITY 
AVAJl.A8LE 

l~i:tLTS~~IDATE NEEDED tYJjz.4/fo 
REMARKS 

P r-----w A-Te«. c..()~., 

COVER AOOl110NAl IN~TION WITH l..ETl"ER 

DATE SAMPLED o?"/ 1 o / ao 1 o 
BY TUNk N°~<.1"/0V !TITLE T. E , (c.1 il't L) 
DIST, CO, RTE. PM 

Olf-S/vi-10 1 - o, 0 
LIMITS 

CONT. NO.z3 s c? Z.o Pf(ojec:t- 04-00000 b "H? 
FED.NO. Sl.A.8 o~Je.CT l!?o 
RES. ENGR. OR SUPT. ~U ~ /\SG;-v y.0--J 
ADDRESS l l l GRA-NP />rr€, M $ I Co , ~~ FL... f)fi-IQ.J+l\JI 
CONTRACTOR GA q 4 (:, I 2-
'PkOl\f!?I 90 - 622..-117.> . 'f54-?( 5 1 0- 2.~6 -Lt8' _;9 

MAIL TO SAME DESTINATI ON AS SAMPLE 

--•IB1111ffil 
BOO 700 600 . . 500 400 300 201) 100 

[XUOAT IOH PRESSUR C IPSll 

H/ 4ff.'•l:I 

I . 
! 
I 

. ·I 
' I 
I 

I 
' i 
I 



~~~~~~~~~~~~~~~~~~~~--~~--- -

Ill _:- 30 l I 'M:Lli 2011 I'! tl> l 0AT[R8 [ Blll(O 

om 111

AOv~ 16 2010 
CAl C. BY _.4PPAOVED BY ____ _ 

0 Ol~TRl~T Olp" "?R 

0 OIS. MAT LS °,;R. 

0 RESI O!:NT [N(,.,.(ER 

0 CONSTRUCTION 

GRADING ANA L YS IS 
AOJ. OR 

AS I RET. 
SIEV[IA£CEN£1> CR. 

COM8. 
GRACE 

AS 

USEO 

3 
2,, .. 
2 

1"1 

'4 
Y, 
I ., 
4 

8 
16 

30 

50 
100 

200 
Sµ. 
.1µ 

SPECll'. 
LIMITS 

SOUGHT 0 

GRADING AS USCD WAS OBT41NC0 AS FOLLOW:. ; 

REPO RT OF TESTS ON 

lL 

TEST SPECIM a. 
DATE TESTEO 

COMPACTOR r o oT rR E s SUit£ "·$.I. 

INITIAL MOISTURE 

SOAK WATER ML 

WATER AOOEO-ML !TOT AL) 

WATER AOOEO ':. 

MOISTURE AT COMPACT I ON "T. 

WET WT. OF BRI QutTT E-GMS 

HEIGHT OF BRI QUE TT £-INCH ES 

ORY DENSITY OF BRIQ. - q CU . FT. 

STABILOM ETER PH AT 2000 L BS. 

01 SPLACE.:-1EN1 

A-VALUE BY STABILOM[TEl'I 

CXUCIAT ION PRES. P.S.l. 

ACTIVITY 
01'1 08J[CT 

A B 

':<.BY WT . ':<.BY VOL . TEST NO. OESCRIPT IONI TH ICI(. BY STAB. FEET 

EXPAN.SION DIAL RE A DING 

THICI(, BY EXP. PRESS. FEET 

t---------------------.1 R - VALUE B Y E lCl'All SI 011 

TEST RES UL TS SPEC. Sr: 0 R . 

0. TRANS.; 

0 PAV'T. S\ 
0ACCOUN 

0 

C 1· D 

'I . I ~~ I •'"~ 0 I I u rn'o I II 
CRUSHED CltUSHfD 

P.L P .I. 
FINE 

w ., 
SUR,. AC[ 

llA SE 

SUll8AS E 

GRAVEL EQUIVALEllT FACTOR 

TRAl'FIC INDEX 

w EXUDATION PRESSURE 
::> 
~ EXPANSION PRESSURE 
> 
II: AT EOUILIBRUM SPEC. 

INOICATtO MINIMUM THICKN(SS or COVER 
roll A!OV[ CONDITIONS IFEETI 

-TL-361 (Rev.10/78) 

... 
~ 

0: 
::> 
0 

COMB IN CD 

CAADC • ~ 

500 REV . 

Or 

o,. 

REL. COMPACTION . 

IN PLACt I 0 

D~NS IT Y 

MO IS TUAC 

'1. Rtl . COMP . 

':!. CRUSHED PART ICL CS SPEC . ) 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

.'.) 
STATE OF CALIFORNIA• DEP.6.RTMENt OF TRANSPORTATIC j 

· ' CARD I\ _.&ER 
SAMPLE IDENTIFICATION CARD C 7 Q 8-2 :c::-s 
TL-0101 (REV. 10/97) ·Z} . 

So i L 
~~-t:Y~ Arx.IVDA-TiOAJ 

SAMPLE FROM /<.. -1 0 - 0 

DEPTH ·-.J,. '?- '<b. ~ 
LOCATION OF SOURCE S'PrlV . f?:!.A-Nc.iS<S) U.170 

THIS SAM?1.E K - Io- oof ...J. f.J.ID 1s ONE oF 
IS SHIPPEO IN - _ I A GROUP OF 
NO. CONTAINERSl 
OWNER OR MANUFACTURER CA-L~S 

l~L~~ 1w=Lrsa~::m !DATE NEEDEDO'l/i.J.lh 0 . 
REMARKS 

pp..-gTi Ct..E:-- 5~te Wf'rl-'/$i s, {)4A) 
WA>'?IZ cOr>J7er0"/ 

COVER ADomoN.'!._lllFORMATION W!TH l.£Tl!'R 

DATE SAMPLED 02-n o 1 ~, o 
BY 'TtA.Mtr /V~ '-/°f:;?\J \ TITt.E 7, r3- . C c.i vi~ .. ) 
DIST, CO, RTE. PM 

O t.f -S IV> -/01-0. o 
LIMITS 

CONT.00.2::.s ~o fl'(:<ojecr ·0400000 b 7'0 
FED. NO. 5 ~ O aJ l:?-C:.- I (;> 0 
RES. ENGR. OR SUPT. TU~ N€-1.J ya,, 
ADDRESS \ \ \ Gfl.A,.tD kre. MS I e:, I f1K PL. oh"IC..LFwVQ 
CONTRACTOR C../!r ~ ~I lo I 2.. 

)?KoAJc;: §o - 622--1'71S . 'FA->': SI0-2.<Q<o-4-~19 

M A iL T O SAME DESTINATION AS SAMPLE 

800 700 600 soo 400 300 200 100 

CXUDATICrN PAtSSUR( IPSll 

"' -tH'!4:1 



! .. 

.. , :--

~ 

'TEST NO. 0 DISTRICT OIR,..---,R 0 TRANS. 

(i\~~ ~ : ~I, 1 .JA~l 2011 
Do1s. MAT 1..s R. 0PAV·T.i 

0RESI OENT ENC" • ..:ER 0ACCOUN 1 

DAT.£ mAOG 1 6 2010 
CALC. BY __.f.PPROYCO 9y, ___ _ 

I DATE R£P BILL(D OcoHSTRUCT10N D ' 
GRACING ANALYS IS 

AS I REl . 

StEVE.Rfct:M:DI CA. 

AOJ. OA 
COMB. 

CRAOE 

AS 

USED 

SPECIF.~ REPORT OF TESTS ON 

l..IMITS S' 
SOUCNT 0 

3 

2
., ., 

2 

1'', 

~ 

Y; 
l .. 
4 

8 
16 

30 

so 
100 

200 
sµ, 

. 1µ 

TEST SPECIM E>; 

+- I OATE TESTED 

COMPACTOR l'"OOT Pitt I SUllC ~. S..I. 

INITIAi.. MOISTURE ~ 

SOAK WATER ML 

WATER AOOEO-ML !TOTAL) 

WATER ADDEO % 

MOISTURE AT COMPACTION % 

WET WT. OF BAI QUETTE-CMS 

HEIGHT OF BRIQUETTE-INCHES 

ORY DENSITY OF BRIO. - lt CU. 1F"T. 

STABILOM£TER P" AT 2000 LB';' . 

OISPLAa.:.4ENT / 

R-VA LUE IY STABILOMETEFI 

GRADING AS USED WAS OBTAIN(D AS F"DlLDW:.: l:XUOATION PRES. P .S.1. 

·-- · ··-· OESCRIPTIONI Ttt•CK. ey STAB . n:ET 

EXPAN.SION DIAL READING 

THICK. BY EXP . PRESS. FEET 

t----------------------.1 Fl - VALUE IY I! ltPAIUI O IC 

REMARKS : 

SURI' ACE 

BASE 

SUBBASE 

ACTIVITY 
011 OBJECT 

A 

AMOUNT 

c 1· 0 

FINE 

REL. COMPACTION 

IN PLACE 

DENSIT Y 

MOISTURE 
GRAVEL EOUIVAl..ENT FACTOR 

"r. ll(L . COMP. 
TRAFl'"IC INDEX 

w EXUDATION PRESSURE 
::> 
~ EXPANSION Plll:SSUAE 
> 
It AT EOUILIBAUM SPEC. 

INDICATCD MINIMUM THICKNESS Of COVER 
fOll A8DVE COND IT IONS frtET) 

-TL-361 (Rtv.10/78) 

~ CRUSHED PART ICL CS SPEC.' 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

. - '. 

STATE OF CALIFORNIA • bEPY-lM OF TRANSPORTA~OI , J \ 
SAMPLE IDENTIFICA ARD . CARD r-.. - ,,CA . 

TL-0101 (REV. 10l9i) . ·C 7 0 8 2 ~ 

SAMPLE FROM R.-10 - 00 

DEPTH 

LOCATION OF SOURCE SA-/lf t?QrNciSrSJ IJ...!71:) 

THIS SAMPLE b -1 Col I ANO IS ONE OF 
IS SHIPPED IN "°' O - A GROUP OF 

10. CONTAINER."' $ 
OWNER OR MANUFACTURER Cfrt_7/{,4-N.S 

FlElD NO. 

£Te-S1&.!V 

SAMPLES 
REPRESENTING 
~~~Bel.S, 

TOTAL QUANTITY 
1
~AESULTSaSIRED 

1 
DATE NEEDED . t:., ~ 

AVAILABLE NORMAL PRIORllY 0 IJt~f I 0 

']iA) v--e.•i ct.Ee- s;~ """IS-Y>i s, pr · 
WA·~ C-()t07et0'f 

COVER ADOITIOtlAl INFORMATIOH WTlll 1£TTEJ\ 
DATE SAMPLED n ~ T £~1\ / eJ..O I 0 
sv 71A.Aitf- ;v-~-vW '1 n:ri.e 7, r3 . C c.i v1 '--) 
DIST, CO, RTE. PM 

0 tf-SN1-/0t-o, O 

LIMITS 

COl'-lT.NO. 2'3>? ~O ~OJ~C.!I ·04"0oooO b 76 
FED. NO. $ u,& O e.,j E'-c.:l \ b 0 
RES. ENGR OR SUPT. 71.U.5-;f:- f\J€-CJ 'f ~ 
ADDRESS l \ l ~AN'i:> MG. MS: I " I e P-L. oRr~T> 
CONTRACTOR C..h C\ tl lo I 2.. 
PK01.re: $Jo-6U--111S . 'F.A->t: SIO-Z.Sb-4-:$39 

MAi L TO SAME DESTINATION AS SAMPLE 

=-1 
40D 300 zoo 10() 700 600 soo 800 

[XUDATIC.N PRtSSUR[ IPSll 

U/ '1ft:1"1:1 

I 

.. 
' 



DATE RCCAlfG 16 2010 
CALC. 9Y___.\PPAOVtD 9y __ _ 

l'!'1u~: • - 1 I om AEEEJ3. 0 7 ZQ 11 

0 DI STRICT DIP':" .• 'R 

D DI S. MAT LS. 1R. 

0RESIDENT ENCINEER 

OcoHSTRucT1DN 

0 TRANS. l 

0 PAV"T. S1 

0AcCOUNT ( 

0 i 
G RADIN G ANALYSIS 

AS I RET . 

SI EVE 'R!:COIEDI CR. 

ADJ. OR 
COM8. 

GRADE 

AS 

USED 

RE PO RT OF TESTS ON 

\L 
SPECI F . c:i---------......:..:.:~;.::.;~::.:::~~::~~~'.._-----~ 
LIMITS _ 

SOUGHT C 

3 

211 ., 
2 

I'S 
TEST SPECIMEN 

ACTIVITY 
OR 08JCCT 

A B C I · D 

I>;. I _J__ I I . I I DATE TESTED 

•;, 
) .. 
4 

8 
16 

30 

so 
10C> 

200 
5µ 

.1µ 

CRAOINC AS USEC WAS 08TAINCO AS 'Ol LOW:.: 

COMPACTOR P'OOT ,.~CSSUllE ,..S.I. 

INITIAL MOISTURE 

SOAK WAT[R ML 

WATER AODCO-ML ITOTAl..l 

WATER AODED "• 

MOISTURE AT COMPACTION 'l'. 

WET WT . OF BRIQUETTE- CMS 

Hf:I GNT OF llRIQIJETTt:-INCNES 

ORY DCNSITY OF BRIQ. - ll CU. FT. 

ST A81LOM ETER PH AT 2000 LBS. 

DISPLACE.:"1ENT 

R - VALuf BY STABILONETER 

(XUCIATION PRES. P.S.1 . 

~ BY VOL. TEST NO. DESCRIPTIDNI THICK , ev STAB . FEET 

EXPAHS ION DIAL READ INC 

THICK, ev t:XP. PRESS. FEET 

1--- ----- ---- ---------J R - YA LUE llY E l(PA If $1 0 II 

SURI" ACE 

llASE 

SVBBASE 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

w EXUDATION PRt:SSURE 
:> 
:: f:XPANSION PRt:SSURE 
> 
tr: AT [QUILIBRUM SPEC . 

INOICATtO MINIMUM THICKNESS or COVtR 
FOR ABOVE CONDITIONS (FECT) 

-TL- 361 (Rtv.10/78) 

TEST RES UL TS SPEC. SP. 0 R . 

LL.¥ <./- P .L ~<.. P . I. ,l 2_ 

CV ""E 

... 
"' 

~ 

~ _, 

"' :> 
0 

AS REC"D. AS II cc'o. t:-:-----1-----+1 
CRUSHED CRUSHED 

COMBINED REL. Ca,,?ACTION 

CAADt 
100 REV. IN PlAC( I 0 

500 REV. OCHS ITV 

Or MOISTUAC 

o .. "1, ACl . COMP . 

:;; CAUSll£0 PART ICL CS SPEC. 

RICHA~D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

.,. ·~ 

I 

STATE OF CALIFORNIA • e:>c PARTMl:NT-OF TRANSPORT AT!<., •. .J 
SAMPLE IDENTIFICATION CARD CARD NUMBER 

TL-0101 (REV. 10/97) C 7 0 8 2 

~SAMPLE OF 

(!)FOR USE IN f>fl-'jj)(?;"G Ft;1A..Nv/'rTIOrJ 

=> <(_SAM_PLE __ F=~-M-~/',yo-1l..J-.,..-, H?s----/(-=--_-/-0~--0-0-.---~~:W--

DEP'Tli 

LOCATION OF SOURCE SAN FfV'rNc. ('5;<:1.LJ...17"0 

"THIS SAMPLE o -1,0 "/">/ IAND 1s ONE oF 
JS SHIPPED IN,._ - ........, A GROUP OF 

I, CONTAINERSJ s I 0 
OWNER OR MM'UFACTURER c..,.cr /_ ~ 
:reLtfilPJmlY 1~=LTsa~~ I DATE NEEDED ottfe-4/io 
REMARKS 

'P.J::°. W~Tf;t'<...-C.Ot"JT!JN'I 

COllER AOOIT10NAl INFORMATION WITH lem:R 

DATE SAMPLED o 8"! to / ao 1 o 
BY /U/\!7< l'V~1.r/CN !TITLE T, E-, (c..iil'lL 
DIST, CO, RTE. PM 

Olf - SM - 101 - o , o 
UM ITS 

cot-IT. No. Z3 S <"::> 2-o fS~o'.ie.c:t- 04 o o o oo IO '1 &" 
FED. NO. SlJ..& 09...)ect I <,,o 
RES. ENGR. OR SUPT. "/U /\J{s- f\JG;v 'f.6-J 
ADDRESS l l l ~j) A-('€. MS \ Co • ~'fl( Fl.... Ofrl'-1...PtN':i 

'. CONTRACTOR (..Jlr °> 4 ~ I ~ 
Tuo"re-1 S)o- 62z.-n 7.'r . '54-.X. 510-2.l?'(,-lt? ~9 

MAIL TO SAME DESTINATION AS SAMPLE 

·--1m1111 
800 700 600 500 400 300 200 100 

txUOATlvl< l'RtSSURt I PSll 

tt/ '1H'.' .. :1 

. i 
I 

, . 
i 

.I 

\ 



TEST NO: OAT.t RECE AlJ G 1 6 2010 
••1 80 CAlC . BY--'PPAOVED 9y, __ _ 

BIUED - DATE AEPo~AN · 21 20 11 
GRACING ANAL.YS IS 

0 DISTR ICT DI~,- •. 'lR 

0 DIS. MAT l.S R. 

0RESI D£NT ENGO(EER 

OcoNSTRuCT10N 

0 TRAMS. ! 

0PAv·T.~ 

0ACCOUN . 

0 

AS I RET. 

SltvEIRECDIEDI CR. 

ADJ.OR 
COMB. 

GRADE 

AS 

USED otL 
SP~ REPORT OF TESTS ON 
l. IMITS ' ..... I I 
SOUGHT 0, 

3 
21~ 

2 AMOUN 

STATE OF CALIFORNIA • OEPAR;:t.'~ TRANSPORTATIOl./:1 

SAMPLE IDENTIFICATION f"'\RD CARD" .,,("R 

TL-0101 (REV.10/97) c 7 0 8 L 5 ·B 

. (!) - -11) b I {ft I I I . ! :::'::::~~: .. · i ' ' i ! .· r Bl clo j~=: MiYl;' ~w,, '°" DC-S1&A/ 

COMPACTOR FOOT ,~ES $UR£ '·~I . 

~. IN ITIAl. MOISTURE ... 
4 SOAK WATER Ml. 

8 WATER ADDED-Ml. ITO TAl.) 

16 W.\TER ADDED 'T. 

30 MOISTURE AT COMP ACTION °" 
so WET WT. OF BRIQUETTE-GMS 

100 HEIGHT 01' BRIQUETTE- I NCHES 

200 DRY Dl!NS IT Y OF BRIO. - q CU. FT. 

sµ. ST.\Bll.OMETEA P" .\T ZOOO l.BS. 

. 1µ. OISPl..\CE.: ... ENT 

A-VALUE IY STABILO .. ETE R 

CRAOINC AS USED WAS 08TAIN(0 AS rOl lOW~ : CXUCIATION PRES . P.S.r . 

__ ·- · DESCRIPTION ! TH I CK . ey STAB . FEET 

REMARKS : 

SUAl'ACI! 

BASE 

SUBB.\SE 

GRAVEl. EQUIVAl.ENT F'ACTOR 

TRAFl'IC INDEX 

w EXUO.\T ION PRESSURE 
:> 
;t EXPANSION PRESSURE 
> 

II:'. AT EQUll.IBRUM SPEC . 

INOICATtO MIN IMUM THICKNESS OF COVER 
FOR ABOVE CONOITloNS (rt CTI 

-TL-361 (Rev.10/78) 

EXPAN.SION DIAl. RE.\Olr< G 

THICK, BY EXP . PRESS. FEl!:T 

R -YALUIE SY IEX~AllSION 

SPEC. ''· 0 R . 

'9HE 

REL.. CCNPACTIO 

IN PlACC 

OtNSITY 

MO IS TURE 

.,. REL. COMP . 

SPEC . 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

DEPTH 

LOCATION OF SOURcE SA-/V p,t./rNc..iS6) t.J..1'7l:1 

THlS SAMPLE -0 'o 0 0 I IAND 1s ONE oF 
IS SHIPPED INF'. -r .,. A GROUP OF 

10. CONTAINERS) .s I f 
OWNER OR MANUFACTURER 

TOTAL QUANTITY 
AVAILABLE 
REMARKS 

pp.-g 1i Ct-E--5~-Ce .,f¥Vf'rl-'/Si s (Pf;) . 
W/'r~ cOrv''ifE-r...J 'f 

1 

COVER ADOITIONAl ta'ORUATIOH WITH LEmR 

DATE SAMPLED 0 ~ T / c.LJ::> J 0. 
sv 7fA.ify Ntfi-f.I v&N I TITLE 7, t3 . C c..l vi t..) 
DIST. CO, RTE, PM 

0 tf-Sl'Vl-/Ot-o, O 
tJMITS 

CONT.N0. 2-:>s ~2.o ~OJC:.CS ·0400000 .~ 

FED. NO. $ ufl., 0 ~ E?<.:I \ b 0 
RES. ENGR..OR SUPT. ru.~ /'JG-U Y'E?N 
ADDRESS 1 \I ~Art'i> lrf'G _ M.s t e:., f1K F-L. oRr~iU]) 
CONTRACTOR C...A-0. U.;(o 12.... 

PJ1()AJc: sio-{22.---111S . 'FA->C : .. §lo-2.St:>-4-019 

800 700 600 500 400 300 200 100 

CXUDAT IOM PRESSURE IPSll 

II/ ~11:"1'.l 

. ! 
i 

.. 



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

I TEST N~: . . mn~~ALJDG 16 2010 
:~ ~ - ~4 CALC. BY--'PPROVCO BY __ 

s1utD DATE RtJAf'J 2 1 2011 · 

0 DISTRICT OIR' 'R 

0 015. MAT L R. 

0RESIOENT EN\llNEER 

OcoHSTRuCT10N 

GRADIN G ANALYSIS 
SPECIF . 

REPORT OF TESTS ON 

c:J TRANS. I. 

0PAV' T.SI 

OAcCOuNT: 

o · 

I I I I I I ~~~~:~ 01 --~~~~-.. --·-- ..... I C> 

AS I RET. 
ADJ. OR 
COMB ., AS 

GRADE 'USED SIEVE.AEc:a/WI Cll . 

3 CHARGE 

,~') 

/" ·. ~ I 
STATE OF CALIFORNIA• DEPARTMENT OF TRANSPORTA". Ji:./ · !' 

SAMPLE IDENTIFICATION CARD CARi...· •• · MBER 

Tl-0101 (REV. 10/97) c 7 0 8 255 1 

i ; I i • I I i co 
o~cb~~~~~ AMOUNT ~ 

I , , , : • , , 1 C!>D -==•::::::,..,,.,c=-IAL-•-=--STS_-__ --=_,.,__ ____ _ 

1>2-1--i---i----l---+--..:.__J~T~E:_:S~T~SP~E~C~l~M~EN~------ A C . O ::> SAMPLE OF S 0 j !_... -. 
r7':" oAT£ HsTEo <C FOR use 1N .C>!l-IJ5e-e Pv-,,.uvi>A--;;'orJ Des?/ E-, 

---+--+--+---1----l _, 
) .. 
4 

e 
16 

30 
so 
100 

200 
sµ. 
.1µ 

CR AO INC AS USCD WAS 08TAIHCD AS FOL LOW:> : 

COMPACTOR P'OOT Pll[ S SUllC ~. :..1. 

INITIAL. MOISTURE ";:. 

SOAK WATER Ml.. 

WATER AOOEO--ML.. ITOTAL..l 

WATER ADDED 'JI 

MOI STURE AT COMPACTION 'JI 

WET WT . OF 9RIQU£TTE-GMS 

HEIGHT 0,- BRIQU£TTE- I NCHES 

ORY DENSITY OF BRI O. - q CU . FT . 

STABIL..OMETER P" AT 2000 L..BS. 

OISPL..ACE.:./IENT 

A-VALUE BY STABILOMET[R 

CXVCIATION PRES . P . S. I. 

.,, BY VOi.. . TEST HO . OESCRIPTION I TH I CI( . BY STAB. FEET 

EXPANSION DIAL. REAOIN G 

THICI(, BV EXP. PRESS. F"EET 

SAMPLE FROM "'7Q1U /("'&-

DEPTH 

LOCATION OF SOURCE 

THIS SAMPLE 
IS SHIPPED I~ 
NO. COMTAINERS1 

-fo-00 

S/2-
- •AND IS ONE OF 

A GROUP OF 

OWNER OR MANUFACTURER C"'T l- Tf<.fr/\/5 

·1~1A~ANTTTY l~LTW~~RITY rTE NEEDED oq/z_4/To 
REMARKS 

Pfi1'.TiCL.Ml1 hfAt-1)1>1 r.:r::-, w A"rerz. cl)llfTf?J<r 

v I 
i:ovER AIJO(T10NAL IMFORMATIOH WITH LEmR 

DATE SAMPLED 0 'Ir/ I 0 I Ot_O I 0 

.. 
I 

I I R-VALUEBYElCPUSI ON I I I J ~ 
·1 BY T UNt<" N~'/ °"' ITITlE T. E-, 

DIST, CO. RTE. PM 

I I HI L It l&V' 
SPEC. SP. 0 II . 

r------ _ -----· l''·U•c /, ~ I l•"«'•·I II I . . CV I "'"" 
""£ 

SUR,-ACE 

BASE 

SU BB ASE 

GRAVEL. EOUIVAl..ENT FACTOR 

TRAFFIC INDEX 

w EXUDATION PRESSURE 
:> 
~ EXPANSION PllESSURE 
> 
II: AT EOUll..IBRUM SPEC . 

INOICATCD MINIMUM THICKNCSS OF COVCR 
FOii ABOVE CONDITIONS lrtCTI 

-TL-361 (Rev.10/78) 

REL. Ca.i!PACTION I 
IH PLACE I 0 

DENS I TY 

MO IS TURC 

'7. R(L. COMP. 

'l. CRUSHED PARTICLES SPCC. •• 

RICHA~D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

O'f -SIVJ-101 - o, o 
LIMITS 

COITT. NO. z3 $(0 2-o P~u)ed" 04-00000b18' 

FED. NO. SW!> Ol!.Je.C-, I~ 0 
RES. ENGR. OR SU~. -ru /\.)(s- f'JG:;u '/.0-.1 . 
ADDRESS I l l &RA-N.'D A-re. MS I lo . ~~ FL-. ()fi-/'-t/'rllf'1~ 

CONTRACTOR CA q 4 ~ I ~ 
'T>.110/\fl? I S'lo -62.z.-n 7.> . B+.:i< 510-2.S?"b-4-~ ~q 

MAIL TO SAME DESTINATION AS SAMPLE 

---~lllllfill' 
eoo 100 600 • soo 400 · 300 200 1 oo 

(XUOATIC:.N PRESSURE IPS ll 

K/ -tr.:•'*:1 

I 
I 



om "~AU°G 16 2010 

~if_ . -Dff L "'J.ui-11 2011 BILL CD 

CALC. BY__JPPAOVEO BY ____ _ 

Oo1sTRICT 0111 ~~ ,R 

0 OIS. MAT LS R. 

0RESIOENT ENGr,.EER 

0 CONSTRUCTION 

GRADING ANALYSIS 

AS I RET. 
AOJ. OR 

SU!vp;1R£CUIWI CR. 
COMB. 

GRADE 

AS 

USEO 

3 
2,, ., 
2 

1'', 

~ 

~ 
>., 

4 

a 
16 

30 

so 
100 

200 
sµ 
.1µ. 

Git AO ING AS US[O WAS OBTAINCO AS r0t. LOW~: 

REPORT OF TESTS ON 

\L 

TEST SPECIMEN 

I D .. TE TESTED 

COMPACTOR FOOT Pftf'.SSUftt P.S.l. 

INITIAL MOISTURE 

SOM WATl!:R ML 

WATER AOOEO-ML ITOTAL} 

W .. TER .. OOEO '1. 

MOISTURE AT COMPACTION '1. 

WET WT. OF BRI OUETTE-GMS 

HEIGHT OF BRI QUE TT £-INCH ES 

ORY DENSITY OF BRIO. - q CU. FT. 

ST .. BILOM ETER PH AT 2000 LBS . 

OISPLACE.MENT 

R-VALU[ BY STAB I LOMETER 

l:XUCIATION PRES . P .S.r . 

ACTIVITY 
OR OBJ!:CT 

A B 

. --· ··- · OESCR1PTION I THICK . ev STAB. FEET 

EXPAN.SIOH OIAL READING 

THICK. BY EXP . PRESS. FEET 

A - YALU[ IY E lCl'ANS I O N 

SPEC. SP. 011. 

0 TRANS. ; 

Qp .. v•T . ~ 

0AcCOUN 

0 

-~ 

'1NE 

SURF AC I!: 
REL. COMPACTION I 

BASE 

SU BB ASE 

GRAVEL EQUIVALENT FACTOR 

TAAFl'"IC I NOEX 

w EXUDATION PRESSURE 
:> 
~ EXPANSION PRl!:SSURE 
> 
0:: AT CQUILIBRUM SP EC. 

INDICATED MINIMUM THICKNESS or COVER 
FOR A80VC CONDITIONS IHCT) 

-TL-361 (Rev.10/78) 

IN PLACE 

DENSIT Y 

MOISTURE 

'lo REL. COMP. 

~CRUSHED PAATICL ES SPEC . 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

,...-\ 
STATE OF CALIFORNIA • DEP ... RTMEN1' OF TRANSPORT A TIO' ~ 
SAMPLE IDENTIACATION CARD CARD t>-. • ,,:tR-

TL--0101 (REV. 10197) . · C 7 0 8_t.:~-O 
0 PRELIMINARY TESTS FIBDNO. 

Soi-L 
FORUSE IN Pu-fl .. {;Je"f;. ~'i>,4-T(OAJ D"CS 1°&N 

SAMPLE FROM - 10 - 00 

DEPTH 
LOCATION OF SOURCE S.Pr.rV 'f7!-"fr;..JC-iS& {LI 71:) 

THIS SAMPLE R_-{ O - 00 / -l ANO IS ONE OF 
IS SHIPPED IN ~ 3 I A GROUP OF 

. COm'A!NEllS) 
OWNER OR MANUFACTURER 

TOTAL QUANTITY 
AVAILABLE RN k) PA-!ZTi C!...E-- 5~-?:e M'f'rl-'/Si S

1 
P J. 

W~~ c...Qr07!?AJ'f 

COVER AOOIT10NAl INFOHMATICI< WfrH-LETTER 

DATE SAMPtED 0 g,-{TO-/ o>..O I 0 
av 'TIAJJ'Y- N~V V"E:?\J I Trn.E 7, t3 . C c..i vn .. ) 
DIST, CO. Hit:, l'M 

0 tf- S/V? - /01- o, o 
LIMITS 

CONT. NO. 2 3>'5 fo-ZO 11'~0 j-eCY . 04 0 0 CO 0 b 7'Q 
FED. NO. S u.,ig. o e...} EC:.- \ b 0 
RES. ENGR. OR SUPT. "T1AAFir Ntf:-cJ YE-N 
ADDRESS 1, 1 ~AND A-YG. MS 1 ~, f'1K rL. oRri::..lJi.-1\J]) 
CONTRACTOR C...J>r0. U.11o \ 2.. 
!?KoNe: $o-622--111S . 'FA-JC; sio-z.e'=> - 4-~32 

MAIL TO SAME DESTINATION AS SAMPLE 

·-1n1 
eoo 70D 600 soo •oo 300 200 1 on 

EXUDA TION PRf.SSURt IPSJI 

U/ 4c;:•-t:1 

i 
· j 

' i 

i. 

i 
i 



I . . 
I TEST- NO . ... 

lo1i~ -~ 0(Q 
Bill ED 

DATE RECEIVED 

· AVG 16 2010 
CAtC. BY---"PPROVEO av __ 

,A>.TE· RJAN . 2_ l 2_0Jj. 

0 DISTR I CT OIRF~"'<\R 

DD1S.MAT•_.- ··· .i. 

0RESIOENT t:. __ ,NEER 

OcoNSTRucT10N 

0 TRANS. I 

0PAV'T.SI 

0ACCOUNTI 

0 I . 
GRADING ANALYSIS 

SP~ RE PO RT OF TESTS ON 
AS I RET. 

Sl!VE.R£CD1£DI CR. 

3 
2,, 

·2 

AOJ . OR 
COM8. 

GRADE 

AS . 
LIMITS >' ' I 

USED SOUGHT C 

CHARGE 

.STATE OF CALIFORNIA •DEPARTMENT OF TRANSPORTJ>°·· ·· . ,..-·) . 

SAMPLE IDENTIFICATION CARD' CAh •. __ .or.iBER 

11.-0101(REV.10/97) C 7 0 8 2 ~-1 · 
PRELIMINARY TESTS .... 

Tl 

AaDNO. 

2 SPECIAL. DESIGNATION ACT IVIT Y 
, cusc: wNtw A.PPL•CAe ... c• oR ?eJe:cT 1 - ··--.. · · 

0
~019 

1 ~ I • I • I I I I I : I I • I I :::::>SAMPLE OF s 0 j c 
• 1 . TEST sPtc1M EH A I e I c I· o <C-Fo_R_us_E-1N---=f>-R-""l~J5-=~::-'::;;:::--::Pu:::-·?A.AJ--;:;:'i>-;l'r;-:,::il;""'.'o=-r.1-,--:;D:;-:;C'~S' i ~.rl 
I '4 DATE TESTED . I I I ---- -- · 't, 

) .. 
4 

8 
16 

30 

so 
100 

200 

COMPACTOR FOOT P'~ESSU~E P. 1"-1. 

INITIAL MOISTURE 

SOAK WATER ML. 

WATER ADDED-ML !TOTAL) 

WATER AOOED .,., 

MOI STURE AT COMP ACTION .,., 

WET WT. OF BRIQUETTE-GM$ 

HEIGHT OF BRI QUETT e:-1 NCH ES 

ORY DENSITY OF BRI Q. - It CU. FT. 

SAMPLE FROM fd()-rz._} /("?:- /l..-10-00 

DEPTH ~ 

LOCATION OF SOURCE SAN ff/JrNct~C/.t.(.!*TO 

THIS SAMPLE J;} -t 0 ~DI - I AND IS ONE OF 
IS SHIPPED IN f" :;r ,. ~ A GROUP OF 
NO. CONTAll 

OWNER OR MANUFACTURER 

"TOTAL QUANTITY 
AVAILABLE 

· ~ 

A-VALUE 8Y S T ABILONETEl'I 

sµ STABJLOM£TER P" AT 2000 I-BS . 

.1µ OISPl-ACf.MENT 
I 

REMARK~ - - 'AL'{(j( p.:r WA-rerz. C.1J"1/G.J'I: -· 1 

pMA1 ~Jtf ltt/i 7 ? • i 
GRADIH"G AS USED WAS OBTAINED AS f"Ol LDW:>: CXUOATION PRES . P.S.I. 

% OY WT. 
. 

'1. BY VOi- . TEST NO . OESCRIPTION I THICK . l!:Y STAB . FEET 

EXPAN.SION DIAL REAOIHG 

THICK. BY EXP . PRES S. FEET 

1----------------------1 R - VALUE llY E XPA •SI 011 
REMARKS : 

SURFACE 

BASE 

SU BB ASE 

GRAVEL EQUIVALENT FACTOR 

TRAF,-IC INDEX 

.., EXUDATION PRESSURE 
::> 
~ EXPANSION PRESSURE 
> 
II: AT EOUILIBRUM SPEC. 

INOICATEO MINllAUIA THICKNESS or COVER 
FOR ABOVE CONDITIOllS IF££T) 

-TL-361 (Rtv. 10/78) 

SPEC. SP. 0 ~-

REL.. COMPACTION 

INPLACE I O 

DENSITY 

MOISTURE 

'7. REL . COMP . 

~ CRUSHED PARTICLES SPEC. 1 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

COVER ADOITlONAL 1NfORMA11~- WITH LETTER 

T. E-, ("c / ./f L) 
OlO I 0 DATE SAMPwl 0 8/ 

BY / U fl.f?< N'~VY CN 
DIST, CO, RTE, PM 

Olf -S /vi-101 - o, 0 
LIMITS 

coNT._No.z35G>Z.o f>~o'iecr 0400000618' 
FEO. NO. SV-8 oP...)e Cl I ~ 0 
RES. ENGR. OR SUPT. ..,-u l\.J&- f'IJ6;-u y.CJ.._1 

ADDRESS l \ l GR;r-1\fj) M6. fli'\ $ I Co . ~'fl( f-1-. Of'r/l.U'-.·tVI 
COl'lTRACTOR C..A °t 4 ~ I 2.-
Tuo"re-i 9o-62'2--n ?.'r . 'fA-i'< 510-2..l?·b-4-i? ~'} 

MAIL TO SAME DESTINATION AS SAMPLE 

--ill eoo 700 600 SOD 400 300 200 100 

EXUOATICH PRESSURE IPS1I 

K/ ~10."1'.I 



1-
.· 

TEST NO . ..-- . DATE RECEIVED 

&iZ '~. ·· !it '"' .~~.§,.?,q!_o -
: a1mD DATE R£PJA~_£_1 20 n 

- . 
OD1STR1cr 01 R· ~- R 

0 DIS. MAT L. .R. 

0RESIOENT ENU1 ·N~ER 

OcoHSTRuCT10N 

0 TRAN: 

0PAV" ~ 

0ACCO\ 

0 ' 
GRADING ANAL.YSIS 

AS I RET. 
'SIEVE .,RE~I CR. 

AOJ . OR 
COMB. 

GRADE 

AS 

USED 

SPECIF-:-~ REPORT OF TESTS ON I 

SOUGHT 0 ~, LIMITS ~ L 

3 CHARGE 

2,, ., 
2 

I~ 

>;. 
Y, 
) .. 
4 

8 
16 

30 
so 
100 

200 
sµ. 

.1µ 

TEST SPECIMDI 

·-f--- DATE TEST l!:O 

COMPACTOR 'OOT PllE:SSUllE: l'.S.I. 

IN I TIAL MOISTURE 

SOAK WATl!:R ML. 

WATl!:R ADDl!:D-ML (TOTAL.) 

WATER ADDEO '1. 

MOISTURE AT COMPACT ION '4 

WET WT . OF BRIQUETTE-OMS 

HEIGHT OF BRIQUETTE-INCHES 

ORY DENSITY OF BRIO. - ll CU. FT. 

STABIL.OMETER P" AT 2000 LBS . 

01 SPLACEMEHT 

R-VALUE BY STABILONET[ll 

GRADING AS UStD WAS 08TAIN£0 AS YOL LO~ : t:XUCIAT ION PRES . P.S.t. 

. --· ··-· OESCR1PTION I THICK. eY STAB . Fl!'l!:T 

EXPAN.SION DIAL READING 

THICK. BY EXP. PRESS. FEET 

t-------- -------------1 R - VALUE IY E XPA•SI ON 

REMARKS: 

ACTIVITY 
OR OBJECT 

A { B 

TEST RESUL. TS SPEC. , "· 1111. I ~~ P.L. t 7 P.I. { 

AS II tC'D. 

SURF AC[ 

AS REC'D . I I c .. USN[D w I CRUSHED .. 
COMBIHEJ) 

BASE 

SUllBASE 
... I GRAOE I 100 REV. 
~ I 500 REV. 
_, DENSITY 

"' I Or MOISTURE 

c 

I IN PlACt 

GRAVEL. EOUIVALENT ,.ACTOR 
~ .I 04. '1, ll[L . COMP . 

TIUFFIC I NDEX 

.., l[XUOATIOH PRESSURE 
:> 
;t EXPANSION PRESSURE 
> 
II: AT EQUILIBRUM SPEC. 

INDICATED MINIMUM THICKNESS OF covtR 
FOR A80Vt CONDITIONS (f"CET) 

-TL-361 (Rtv.10/76) 

.. 
'4 CRUSHED PART ICl ES SPEC . 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

STATE .OF CALIFOR~IA •DEPARTMENT OF TRANSPORTATION. .J 
SAMPLE IDENTIACATION CARD CARD NUt.iuc"R 

TL-0101(REV.10/97) . • . ,, C 7 0 8 2~'.C \ 

so/L 
f~'y~ fTwV"'i>A-/tO,.J ~'5t'e-.N 

SAMPlE FROM P...-10 - 00 

DEPTH 7 Ii. - 76 . . , 
LOCATION OF SOURCE S/'rN Fr!-lmfC-i$<S} ll..170 

(NO. COtlTAINI 
OWNER OR MANUFACTIJRER 

ANO IS ONE OF 
A GROUP OF 

TOTAL QUANTTTY 11',~Nt::>ULl"'A"'""" I DATE NEEDED . J,;, I I 
AVAILABLE l 1.1' NORllAI. I I PRIORITY 0 Cf I ~·1"1 I 0 

i 
1 
I 

REM~) PA-(Z11'cLE--"5~-ce Aeffri..'l$is
1 

PI .. : 
WA7ffl(. cOr.J7C-N -r I 

COi/Si ADD!1iOKAl INFORllATION W1TM LETTER 

DATE SAMPLED 0 ~ 7 fl- / ~() I 0 .. - , sv 7,_,£/IFtE-- ~Y1::?V ITITLE 71 t3-. (c.iv1 ~) 
DIST, CO, RTE. PM 

O tf-SN?-/01-0, o 
LIMITS 

coNT. NO. 2 ;.cs r.. z.o tPt<o :recs · 04. o o oo o ~ 76 
FEO. NO. $ uA 0 ~ r:3-c:J I b 0 
RES. ENGR. OR SUPT. 7U ~ N~-V 'I t:?l\J 
ADDRESS l \ l GRAND A-'t'G. fVLS I "' , e PL. oRr~/\J]) 
COITTRACTOR c.,~q t..{(o I 2.. 
PKoi'Je: 5io-6U--111S . 'FA4; Sto-Z.Sb-4-03-9 

MA.L TO SAME DESTINATION AS SAMPLE 

-111·· 
400 300 200 100 900 7DO 600 SOD 

EXUDATICN PR ESSUR( IPSlf 

If/ -11r.•4:1 



iii 

TEST HO. OATE RECEIVED 

,I f ;jQJ f ~0 · AUG 16 2010 
I U { Dl: · . JIJ CALC. BY--"PPAOvto ev __ 

BIU(O om R£J~l~I ·2 1 2011 . 

0 DISTRICT OIR'" " -OR 

Do1s. MAT L · · · ,R. 

DRESIOENT ENvoNf:ER 

OcoNSTRUCT10N 

0 TRAN1 

0PAV"TI 

gAccoul 

GRADING ANALYS IS 

AS 
S4 ~ IRf:CUolEO 

RET. 

CR . 

AOJ, OR 
COMB. 

CRAOE 

AS 

USf:D 

REPORT OF TESTS ON 

D\l 
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~ OATE TESTED (.!'.) ~---:=-::-...,---;:---:--.---::::----~--;-:::--~;.:;-;:::-;:,------~"(/T~ 1
1, - COMPACTOR root HCSSU~£ P.::.1. ::> SAMPLE FROM fu-o·fl_i~ /Z-10 - OOZ. 'lJ/ 
~. INITIAi.. MOISTURE "• < / 'J'\\\ ~ 
4 100 SOAK WATER ML DEPTH s- b IS' \.\)l'J I 
8 ) (){) WATER ADDED-M L ( TOTAL) 

16 I '-11 I I I I I WATER "DOEO .,, 
30 MOIST URE AT COMP ACTION '1. 

50 WET WT . OF BRI OUETTE-GMS 

100 HEIGHT OF BRIQU ETT E-INCHES 

'200 ORY DENSITY OF BRIQ, - It CU . FT. 

sµ. STABILOMETER PH AT 2.000 L BS . 

. 1µ OISPLACf.:..,ENT 

R-VALUE BY STABILOMETER 

GRADING AS U5£0 WAS 08TAIN£0 AS rOLLOW~ : CXUCIATION PRES . P .S.I . 

.... BY VOL . TEST NO. DCSCRIPTIONI THICK , BY STAB . FEET 

EXPAN.SION DIAL REA OIN G 

THICK . BY EXP . PRESS. FE ET 

I fR -VALUE BY UPAllSION I I I I 1 
I I Rki·l' i&J REMARKS: 

SURFACE 

fM S IO 

SUS BASE 

GR AVEL EQUIVALENT l'"CTOR 

TRAl'F IC INDE X 

a: 
:> 
0 

Or 

o,. 

500 REV. 

~ ·C RU SH(O PARTICLES 

DENSITY 

MOISTURE 

'1. REL. COMP. 

SPEC . 

LOCATION OF SOURCE SAl\f n~Al'Jc(-;; c1. U..11() 

-THIS SAMPLE R - 10 ::.0() 2,..- 1AND IS ONE OF 
IS Sf llPPED IN 5 \ . A GROUP OF 
'NO. CQl.ITAINE~-

• OWNER OR MANUFACTURER 

TOTAL QUANTITY 
AVAILABLE 

REMARKS 

SAMPLES 
REPRESENTING 
"CNS. OAlS. 88lS, 
'A.~1~ 

DATE NEEDED OC/./ 2..t:J/10 

r~ ~c9~~lw9>; r :r-) HWA Tfiz.. c.fJA!TIJr<J'I 

COVER AllDITIONAI< INFORMATION WTrn LETTER 

DATE SAMPLED ofr/ 10 / ao 1 o 
BY !Li F~/r'/ NA-Srle'"p jTITLE I. E-, (cJ:riL) 
DIST, CO, RTE. PM 

0/f - SM I o I 0, 0 
LIMITS 

com. NO. 2.3 CS. C:> z...o PllD'~ec...+ 04 o o o o o b 18' 
FED. NO. · SU..8 01'>.).eel l bO 
RES. ENGR. OR SUPT. T_U f.J&- f\IG;u '/.C}.J 
ADDRESS 111 &RA-N':i:> A-r6. ""s 1 to . ~Til f-1..-. t>fl-14.fl·l\]i 
CONTRACTOR (_ /l>r q l~ (? I 2,. 
1no"1e·: s 1o -6.n-n 7.·r '54-:><. c:;10- .2.S?'(:) -Li·t? 3'l 

MAIL TO SAME DESTINATION AS SAMPLE 

1 
I 
I 

.., EXUDATION PR ESSUR E 
:> 
;t EXPANSION PRESSURE 
> 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

w-1Dmmnu·1•··---· 

~ 

0: A T EOUIL IBRUM SPEC. 

INOICAT(O MINIMUM THIC KNESS or COVCR 
F OR ABOVE COHOITIONS (rt(T). 

-TL-361(Rt~I0/7~) 

800 700 600 500 400 300 200 I 00 

EX UOATIOH PRESSURE IPSll 

111 11n:14:i 



[f~lL 
OAT.E RA\J~ 1 6 2010 

, 

j}D. Oo1 sTR ICT O• REr•'\R 0 TRANS. l.0 /~ 
Do1s.MAT1..s . ... '\.I . 0 PAV'T . SE STATE OF CALIFORNIA • DEPARTMENT O F TRANSPORTATIC. •. 

CALC . 8Y----"PPRO VED SY 
0RESIOENT ENC;~EER 0 ACCOU NTI SAMPLE IDENTIFICA'rlON cARD CARD NUMBER 

1 7 2010 c7082.)0 
DATE RE PORilEC OcoNSTRUCT10N D TL· 0101 (REV. 10/97) 

81 Ll ED 

GRA DIN G ANALYS IS R EPORT OF TESTS ON D PRELIMINARY TESTS SAMPLE SENT T O: FIELD NO. 

AOJ. OR SP ECI F. U 
c:( P t :i"' "ST 

0 HDQTRS. LAB AS RET. COMB . AS l.IMITS 

:::)C\L D 'EPWl!I! ~r r DIST. LA~ NO. ~ SI EVI!: 
. USED SOUGHT 0 RANC .... RECEl\/Ell CR . GRADE 

" <o•m« o >< <O• ••W " '" ='""I! IST. LA ~1~1-s-v 
3 SOURCE CHARCI!: I EXPt.NOI TUHt:. ...--AS~ 

AUTHOR I ZAT ION c:> . T NO . • OR REQ. NO. 
,. .., 

21' i : : · · · : :I··:· 1:'J ~ ., 
2 SPECIAi.. Ot:SICNAT ION ACT IVITY I AMOUN T • 

s IAUW>AIZATI IUOC W HCN A P PLl< AD LC I OR OBJ EC T ~ SPECIAL 1-E 
1'', I • , • • • • 

1 
: : I : : ' ' 'l"'"'lsAMPLE OF S oi L .. 

11 TEST SPECIMEN A B c D (!)FOR .USE IN f!,·f<...i 'Jl l!!;'G-' fin.uJ""DA· I ( O,,_.) tn3-S 1& .N 
~ OATE TESTED :=> 

0 >.."\.!{\ 
- - -

<(SAMPLE FROM '!, COMPACTOR ~OOT Pft [ S &UftC P. $.I . R. - 10 - o oZ. 
> IN I TIAi.. MOISTURE ...... .• , 
4 I 00 SOAK WAT !:R M l. I DEPTH 10 - 11. ~ ' \'\_')) J 
8 u1 0 WATER AD DEO-Ml.. ITOTAI..) LOCATION OF SO~RCE SA-N 'f?t."/r~C.i$<S) lLl?V c../(J5G IC.... !~,'\ / 

16 IOO WATER AOOED '!. 
' I 

30 qq MOI STUR E AT COMP ACT ION .,, THIS SAMPLE fl... - I 0 - 0 0 2.- 1 AND IS ONE OF SAMPLES v IS SHIPPED IN S 2. A GROUP OF REPRESENTING 
50 q'2 WET WT . OF BRIQUETTE - CMS IND. CONTAINERS1 lir'rh~'z. BBlS, 

)00 1-? HEI GHT OF BRIQU ETTE- I NCHES OWNER OR MANUFACTURER C A - t.._7/Z..,t::>,.-,,y5 
200 'Zi ORY O!: NSITY OF BRI Q. - '1 CU . F" T . TOTAL QUANTITY l~tR~zuL1sn=~1Ht:U DATE NEED"° /1 //, 

I AVAILABLE NO MAL PRIORITY 0 ff '2J. · I 0 Sµ, 13 . STAB l l.OMETER PH AT 200 0 1.. es. REMARKS 
.Iµ 1- 01 SPl..ACf.MEN T I • 

P..A-~Tici...2-s~-ce ~.q{f'.·1.--'/..'5.is. {P#lJ . 
R-Y A L. UE BY STA8 1LONETEfl 

Wr\-Te'tZ c...O/\J7er0 '! 
7 

GRAD IN G AS USED WAS OBTAINED AS F'OllOW>: (XUCIATION PR ES. P .S.I. 

.,. BY WT. '1. BY VOi.. . TEST NO. DESCRIPTION THICK . BY ST AB . FEET COVEK AOOITION" INFORMATION WITH ' mEn 

•I I • _ ... - .. , EXPAN.SION DIAi.. REA OINC I DATE SAMPLED o,~- I / 0 I <:>(o 1 o 
l~o tJW\mllt =- 'lU•). . !HI CK . BY EXP . PRE SS. FEET BY -R.i'F/t-AT IVA"SNE:J> I TITLE /, e . CZ! vt"T) --L------ · -- ·- .---

DIST, CO, RTE. PM fl -VALUE llY E XPANSION 

o 4 - .s /VI - I o r - o, o REMARK S : 
SP. 0 A. ~DI<• l<I O • T E ST RES UL TS SP EC. 8UL.K ! SSD LIMITS,. A, ,AA£!1 

LI.. . P .L P. I . :< 
~ I N [ 

C V 
AS ft cc 'o. CONT. NO. 2 '>5 ro 2.o IPROJ~c.r Ot!. 00000 ~ 7 8 

AS REC ' D. FED. NO. Sl.t.~ oB,jEc.:;- \i:>O CAU:JH[D 
w 

CRUSHED RES. ENGR. OR SUPT . 'TU t.r.:F:-- /\J"~-u YEN .,; 
SURF ACE REL. C OMP ACTIO N I 

ADDRESS \ \ l G P-A-r-fD A·tffj. MS I " , et F-L. ok'.r-1:::..L~r-..J'!) COMB INED 
BAS~ 

CRA0£ I 100 R EV. .... IN P LACE Of CONTRACTOR C.JrC\ t/ lo I 2... SUBBASE ~ ... I soo REV. OCHS ITY ! PKt0Nc: sJo- Gu...- n1s I 'FA-1: S l.O-Z.Z°)b - 4-6 39 
' Or MOISTURE I a: CRAV!:L EQUIV Al..EN T F'ACTOR :> o,. 'T. REL . COMP. MAI L .TO S AME DES T INATION AS SAM P LE 0 

TRAFF IC I NDEX ·- S PEC. 't ~ CRUSHED PART ICL (S .., EXUDATION PRESSURE .. - ---·-1mmmmttm11111 :> , RICHAl(LJ CHAN ... 
< EXP ANSION PRESSUR E 
> 

DISTRICT MATERIALS ENGINEER a: AT EQU ll. IBRUM SPEC . 600 700 600 50 0 400 300 200 100 

IN DICATED MINIMUM THtCKHCSS or CDVCA BRANCH CHIEF, MATERIALS B EXUO ATICN PRES SUR E I PSl l FOR ABOVE COHOIT IOHS (F(ET \ 

-TL-:561 (Rev. 10/78) HI '1U:'·t:1 

--t 



DATE RECEIVED 

AUG 16 2010 0 OISTRICT O•P" "OR D TRANS. I .-·"\ 

0 01s . MAT L! ;R . 0 PAV'T. SI STATE OF CALIFORNiA • DEPAATMENT :lJF TRANSPORTATlt ~ 
0RESIOENT ENGH•EER 0ACCOUN TI SAMPLE IDENTIFICATION CARD CC7A ROD 'g ·/,.0 Eg. L 

_ _ . Ocol'ISTRuCTl.ON D T L:01 01 (REV. 10/97) L~. 1~3~
0

~ . we l,.,..,.,~c] 7 2010 
CAlC . 8Y __J,PPROVEO e'y ___ _ 

GRACING ANALYSIS REPORT OF TESTS ON 0 PRELIMINARY TESTS SAMPLESENTTO: I FIElO NO. 

gn :~~~~~ u:5

Eo ~~!:~ 0 Dll · j['Ri;~.8,:::; .JDIST L<BN~ 
~~~-~--~--~--~---~~-~-.-s-o_u_R_C_E~~~~W~~:£~~~~:~:~··~"~ci•~·~·c~M~--~-~ ~ . I P~E Q•~L~-l~ 

' 

1 

' I ' ' T,S . .,., J •t= p IAl. 0 SIC.NATION ACTIVITY THORIV: . 
•u se WHCN •••_,C. .. LCI OR ?BJECT 

1 
., IA~ S ~ 

, • ',, • '. , • • • • 1 1 c:::;SAMPLEOF So1L 

..--t---t--+--+--+----+-T=-ES:...T:_:S.:...P.::.EC::.l.:...M.:...EN::.:_______ A c 0 : c-..JFOR USE IN fbll..i:Ye-'F3 fin,vv·l:>A·1"<aA..) t:Te'S, ·&,,J 

CATE TESTED ~ 
.------~--------==------------1--:-. .. I I I I I COMPACTOR ,OOT ~ltl:SSU"E P.~.1. 1 I : I I: ,..;.iSAMPLEFROM R _, 0 - 002... 

yv I I I I I I NITIAL MOISTURE ";.I I I I H (!)=,,,.,.-------::-=::---;-:,.--.,..--------~ 
! . I I I I I so~ WATER ML I I I I II =:>DEPTH I - /fo .S 

WATER AOOEO-Ml. !TO T Al. ) I I I I ll <(LOCATION OF SO~RCE SrrN rrt1rr1ciScSJ ll...170 c.la;JGIC.. 

WATER "OOEO '7, - ----

MOISTURE AT COMPACTION '7. 

WET WT. OF BRI OUETTE-GM S 

HEIGHT OF' BRIQUETTE-INCHES 

ORY DENSITY OF BRIO. - q CU . FT. 

STABl l.OMETER PH AT 2000 LBS. I I I I 1: 

I I 5 I I I I I OoSP l. AC~MENT I I I I 11 · 
A-VALUE BY STA8 1L0Mf:TE" 

CR AO INC AS US£0 WAS 08TAINCO AS f'OL LOW~: r:xuOATION PRES . P .S. I. 

"r.. BY WT . 'T. e y VOL . TEST NO. OESCRIPTIONI THICK . ev STAB . FEET 

IOI ·' A A I .. ·I I EXPAN,SION OI Al. REAOINC 

l
TITiJ\~lt ~ 2Z\•" 7; I THICK . av EXP . PRESS. FEET ~--+---+-·- 1----

~ _ ii-VALUE llY EXPAIUION 1--~~~~~~~~~~, 

REMARKS : 
TEST RES UL TS SPEC. 

P. L P . I. I · I ~~ ·- I I 

SURI" ACE• 

9ASE 

SUBBAS E 

$ P. GR . 
eUL k covE 
auLk tnoi 
" ''A~EH1 

r1 N[ I Q 

REL. COMPACTION ~ .. 
IN PlACC (O P 

OCHS ITY 
1 

MOISTURE 
GRAVEL EOUIVAl.ENT FACTOR 

'T, REL . COM P, 
TR AF,.JC I NDEX 

w EXUOATION PRESSURE 
::i 

~ EXPANSION PRESSURE 
> 
0: AT EQUILIBRUM SP EC. 

INDICATED MINIMUM THICKNESS or COVER 
roR ABOVE CONDITIONS (ft CT) 

·TL· 361 (Rtv.10/78) 

~·-r·--

'h CRUS HED PARTICLES S PEC .~ 

RICHARD CRAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

THIS SAMPLE i<-\ O - O O 2.-1 ANO IS ONE OF 
IS SHIPPED IN <'"3 A GROUP OF 
(NO. CONTAINE~ ::::> . · 
OWNER OR MANUFACTURER CA-t.....~/\.f.S 

SAMPLES 
REPRESENTING 
~T~8BtS, 

TOTAL QUANTITY DESIRED DATE NEEDED , ;~ 
1 / 

J 
AVAILABLE PAIORllY. Oq;~rt10 

REMARKS 

PA-~.Ti ci.. E:--5~-t:e frl7'if\"l..>/Sr-:5l f-'14) 
WA'Tff.JZ c_o!V72t0 .,-· 

1 
' 

COVER >.OO!TIONAL ll<l'OAMATIOI< WITH LETTER 

DATE SAMPLED D .?-/ I 0 I ~-0 I 0 
BY 'f(,/FMT /\r/l·Si .. I e-.J> I TITLE 7, f3 , (ct vi L) 
DIST, CO, RTE, PM .. 

0 t.f-- SIVI - /Of- o. 0 
LIMITS· 

coNr. No.z;,s '-2.o tPRoJ-ec..!l 0400000 -~ 72? 
FED. NO. s v...@:. 0 B.:rec.:1 I b 0 
RES. ENGR. OR SUPT. ru AT&-· NIE--U y ~ 
ADOREss 1\1 Gf<A,..rf> Arc. /Vt~ 1 e:, , g-IJk P::L. oRr~LPr/\..fi) 
CONTRACTOR C..JT0. l,4.1(o \ 2... 

l?KrOJ\Je : gjo-,GU--11/S- . 'FA->l : s-10-2..B<,,-4-039 

MAIL T O SAME DESTINATION AS SAMPLE 

·--1Rlfllliffil 
800 700 . 600 500 400 300 200 I 00 

(XUOATICN PR(SSURC IPSll 

II/ ~11:'•1'.I 

.. 



OAT.E RECEIA~G 16 2010 TEST "fO . 

W.J.~ , _ 1r L ...... ~7 2010 
J-0 CAl t. BY__.}.PPROVEO BY ____ _ 

D OIST RICT OI R' ·-- ..,R 

D OIS. MAT l.! 

0 T RAN S. 

.R . D P.W'T.; 
0RESI CENT ENC.1N EER 0 ACCO UN~ 

Ocot1STRucT10N 0 

. ~\ 

SAMPLE IDENTIFICATION CARD CARD Nv,qJBER . 

STATE OF CALIFORNIA • DEPARTMENT OF.T RANSPORTATIC. / · ~ 

Tl·0101 (REV. 10/97) C 7 0 8 2 32.... 
GRACING ANALYSIS REPORT OF TESTS ON 0 PRELIMINARY TESTS 

AOJ .OR SPECIF. rh(PROi&SSTES.TS 

IFIEID NO. 

AS RET. COMB, AS l.IMITS 0\ L I, t.:J 
GRACE USEC SOUGHT 0 '~O AC SlfVE.REC£WEDI CR . 

0 

3 
2' ' ., 
2 
-
11) , 
ii. 

!-:-=-+--- -+--
Y, 
) .• 
4 

8 
16 

30 

50 
\00 

200 
5µ. 
1µ 

GRADING AS USED WAS OBTAINED AS F OLLOW:> : 

1------------------~--,,..,.-------;' .~~· , ,. CO NY .. AC l' . U:)C COH T .. AC T 'TCM <;:::';) INDEP,EENT 

CHARGE AUTHO~ I ~ A¥ ION -0:>.§ ASSU .tj 

I ' I 1 I t I •"ZO 
SOURC E 

I I I I 

' I 
SPE'.bA~ Of~1 G~AT1bN 
I U 5C WMCN APPL.ICAO l..C I 

I I I I t 

TEST SPECIMEN 

CATE T ESTED 

COMPACTOR rooT P1>£SSU " C ... ~. I . 

IN I T IAl. M OISTUR E ~ 

SOAK WATER Ml. 

WATER AOO EO - Ml. I TOTAl. ) 

WATER ADDED '1. 

MOI STURE AT COMP ACTI ON '1, 

WET WT . OF BRIQUETTE-CM S 

HEIGHT OF BRIQUET T E-INCH ES 

ORY DENSITY 0 F BRI Q. - q CU . FT. 

ST A81l.0M ETER PH AT 2000 l.BS. 

OISPLACE.MENT 

A- VALUE ll Y STAB I LOMETER 

CXU CIA T 40N PRES. P .S. I. 

ACTIVI T Y A MOU NT__, 
OR OBJECT ,.-..., 0 SP~EST - I .. 

: ' I I{.!) SAMPLE OF s 0 ; L- I 
A C . 0 P FOR USE IN /;>{<.fj)Grb A.;i-<..N'i>.A· 1 /o .N 'D'E'5 t' ~r/ 

1$. 
AUTH. ZATION NO 

.A 

SAMPLE FROM f;;'()lZ..} ,"f?:r fl -1 0 - 002 ...... vx 
I , \ \\}.) ·\. 

DEPTH ~o -.).._/. ( \~/ 
LOCATION oF souRcE SAf\f pr<7fi.Jc (-£d<t.t.i 7'0 ct<~=€1<. ~.,.Cf. . 

I 

THIS SAMPLE ~10-002 - ~AND IS ONE OF 'SAMPLES 
IS SHIPPED IN $ . A GROUP OF REPRESENTING 
(NO. CONT AINEASI 4- ~c:.'t~· BSLS. 

· OWNER OR MANUFACTURER C.A· t--TR/l-.1\$ 
TOTAL OUANTITY • I ED DATE NEEDED oa '?A" J/O 
AVAILABLE PAIOR11Y . -i - 'II 
REMARKS 

I 
I 

PAA-Tl C. i-C=5Jcc: ANMrn.iP ::C WfiT"f:K c,a,..rnJN'I. 
{JN\) - __ 1 _ _ ; _ _ _ _ __ _ 

I' v---· / 

..... av WT. .,., BY VOl.. TEST NO. o_E_s_c_R_1P_T_1_o_N.._,T_H_1_C_l(...;·_ e_v_s_ TA_e_. _F_l!:_E_T ______ _ l----4----4----I---~ 

"''' I j I(\ II ., EXPAN,SION DIAL READING 

COVER >.0011\0NAl INFORMATION WITH LETT£R 

of..n: SAMPLED o fr/ r o 1 ~o 1 o 
t µ\ll\81\.ul.t ::: f}b1~ , THICK , B Y EXP . P RESS. F~-+--~4--·- ~---

1R -VALUE llY ElCl'AMSION 
!--~~~~~~~~~~~~~----, 

REMARi< S: 
SPEC . §

&UL ~ 10 \1 
S P.OR . DUL~ lU 

APPAlt( 
TEST RES UL TS fl 

,,N[ 

SURF' ACE 
REL. COMPACTION 

BA S!!: 
IN PL AC E I 0 " 

SUBBASE 

GRAVEl. EQUIV ALENT FACTOR 

TRAF'FIC INDEX 

~ EXUDATION PRES SU RE 
::> 
~ EXPAN SION PRESSURE 
> 

0:: AT EQUll.IBRUM SPEC . 

IHOICATEO MINIMUM THICKN ES S or COVER 
F OR A80VE COHOITIOHS l rtET I 

-TL-361(Rt~I0/78) 

OEHSITY 

MOIS Tu RE 

"7. REl. COMP. 

"h CR uslico PART •CL cs' SPEC, ., 

; RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

I 

I 
I 

BY {Lj FA-/'r' I N A-f,;-l (-f-"j) ! TITLE /. E-, ( C. ;' v"I L) 

DIST, CO. RTE, PM 

01.(- - SM - /Cf- o, O 
LIMITS. 

tor.-i:. No. z.3 ~,(; 2-:o PR.ujec;r 04 o o 6 o a~ '1 '6 
FED. NO. S(.Lf!, o~.).ecT I fa o 
RES. ENGA. OR SUPT. '/Lf ~ f\rG;-u Y,OJ 
ADDRESS l l l &RA-riD A-i6, ""s I lo . s;i-'P( f-L-. f)J>rfLLfcf\JI) 
CONTRACTOR C J>r q l~ ~ \. 2: 
'P{!Ol\( f?! 5lo - G.n.-n7.I' 'f/i-;i< 51 0-1~·6- Lt8 39 

M AIL T O SAME DESTINATION AS SAMPLE 

·oowmmirmuoo11inmmnmrmmm 
800 700 600 500 

- - - - - - - - - - -200 100 300 40 0 

E XUO ATIC N PRESSURE I P Sll 

111 im:•,1:1 

" ... - -· ... ---· .... .. , .. .... ... -·-- · ·- . - "' " -·----

i: 
I 



·-- - - ·-·- - -- .. 

DATE RECEIVED 

0 
/ ~ CAl.C. BY~PPt§D ~y01 _ 

BlllED • DATE A£PoD£C _l 7 2010 

0 DISTRICT DIRE"•"R 

0 DIS. MAT L.S I , 

0RESIOENT EN ....... C:ER 

O coNSTRucT10N 

G R AD IN G A NA LYSIS 

AS RET. 

SIE.VE.REO::WEOI CR . 

ADJ. OR 
COMB. 

GRADE 

AS 

USED 

RE PO RT OF TESTS ON 

1r CONTl'tAC T 

p TRANS. L 

0 PAV'T. SE• 

o ... CCOUNT I ! 

0 

i 

... :\ 
STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTAT : ) 
SAMPLE IDENTIFICA~ION GARD . CARD · ... rABER 

TL-0101 (REV. 10/97) C 7 0 8 2 ·'.?i3· 
0 ,]i'.MINAAY TESTS 

fr &~!TANctJls 
SAMPL E SENT TO: 

~TRS. LAB 

0S~CH 
,T. LAB 

FIELO NO. 

.LAB NO~ 

SOURCE 3 CHARGE · 1 A~~~~rn~¥~ci"N • A • 
Ft -icr 

Hll 10 . 'DR REQ. ~o-:- ~ 
~i.s t : : : ; l : , . . 1 , I , , :l ~ 1. u 

1 

u>t CON TRACT 1TCM l INflN;i;;.,. 

2 sPEc1AL DEs1GNAT10N AcT1 v1TY l AMOUNT c;::, RANSIB._.,. IA'rrmt1ZATl1 I 
1uoc ... H,H .... L,CA OLC• oR oeJtcT ~o AL TES _ -· ·· · _ 

I Pt, . I , I • I I I ' : , I : , , I ~ =s=AM-P;:L~E.::;o;:;F;:..::::....:..:::.:..:..:...._s7~--!/l-:-L--------1t-----.----

1 . TEST SPECIMEN A B C D ?""'of FOR USE IN Jb-(<_Jy~€f Fint.N·'i),4·/"<0,,.J DES16'·.I'./ 
d_._(p0_ DATE TESTED !(.!) 

'/, , . :?8 COMPACTOR 'O OT Pu· S SU~ C P. ~.I. ::::> _S_AM_P""L""E'"'F:::Ac::O:-:M:----f<.,,----,:--;;:0_.--_--::0:--:;CJ;:-;2-:;---:---;--------~v. 

>.I~,, 9~- . INITIAL MOISTURE "- <:( 

4 9 ( . SOAK WAT ER ML · -DE_P_TH------::2-:::--:5=----=z.:--G-=-.-:s:~~-----~\~~-~ 

'<81 wATER ADDEO-ML. 1 TOT AL.) LOCATtoN oF so~Rce Sr'ov Plt.lrr!c.iscSJ CJ..170 8 
16 ~I wAr ER ,:6Dto "· 

30 #3 MOISTUREATCOMPACTION . ~ THISSAMPLE /J..-(0 - 00'2--AND ISONEOF ~~~~~ING 
IS SHIPPED IN - A GROUP OF CTOHS. GAl.S 8111.S 

5~ WET WT . OF BRIQUETTE-CMS ' . CONTAINERS $5 STA.ETC' • • 50 
,oo '1 NEIGHT OF BRI QUETTE- I NCHES OWNERORMANUFACTURER C/'rt_~.f+-Al..S 

200 
5µ, 

z.~t ORY DENSITY Of BRI Q. - 'I CU . FT. TOTAL QUANTITY T SNORRMAL T E ~RIO~ITY DATE NEEDEDoq/ilf'/ 0 
AVAILABLE f I l 4 . STABILOM ETER P" AT 2000 L. BS . REMARKS ~ 

. Iµ ".J.. 01sPL.ACE.MENT · . PA-~iic1-.E:-'5if:e Atrlf.·1,...'/Sis,(FAAj 
A- VALUE BY STABI L OMET£R. WA'Tff~ c£Jr.Jh3'1')-,-· 

GRADING AS USED WAS OBTAINED AS F'OlLOW~ : l:XUCJATION PRES. P.S.I . 

.,. BY WT . 1. BY VOL . TEST NO. o_E_s_c_R_1P_T_1_o_N4-_T_H_1 ... c ... K .... _e;:...;.Y_;:.S_T_A_:e __ F_:E_E_T _ _____ +---4 ---1----4---4 -

I « I l • .•. . , EXPAN,SION DI AL REA OING 

, .THI CK , BY EXP. PRESS. FEET 
----1-.--4---· ..... --. - ..... ----+! 

REMAllKS : 

1---------------------1 fl - VALU E 8 Y E Xl'A If SI OH 
~~~~~~~~~~~ ...... ~...L..~-...._~ ............... .+.-r..,..,.,..,,.~ 

SPEC. $ P. 0 ft. 

~INt I C 

II --. F-fAs fl c~uaHtD 

SURI' ACE 
REL. COMP ACTION 0 

BASE 
IN PlAC( OPT\ 

SU88ASE 

CR-AVEL. EQUIVALENT FACTOR 

TRAFFIC I NDEX 

.., EXUDATION PRESSURE 
::> 
~ EXPANSION PRESSU.R.1".. 

II > .• , .- .• 
I II: AT E DUIL.18RUM ' . . -· SPEC. 

Ii INDICATED l.<IN IMUM THICKNESS or COVER 
FOR ~BOYE COHOITIOHS (rttTI 

-TL-361(Rt~I0/7 8) 

DENSITY 

MOISTURE 

.,, REl . COMP. 

SPEC . ~ 

RICHARD CHAN ____ _ 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

I 

l 

COYER ADOITIONAl INFORMATION WITH LETTER 

DATE SAMPLED ()$!·-,-- / c;:).() I 0 

BY 'f(} FAAT /\f/'rSt-te:..? jm LE 7 , t3. (clvi l.) 

DIST. CO, RTE. PM 

0 L.(- - s /VI :_ I 0 I - o. 0 

LIMITS 

CONT. NO. 2 °>S l> 2. 0 lj)(<o j-e CT 0~- 0 0 DO() f.>H1B_ 
FED. No. Su...•~ o B.Jec;- 1 <> o 
RES. ENGR. OR SUPT. 77.-l /.F&- NG-CJ '( 'f?N 

ADDRESS 1 \ t Gfl..A,.tf> A·.efr:. ~ 1 <::. , e'))~. F-L. oRrl::'.-LA·r...J ]5 
CONTRACTOR C..A-~ t.{lo \ 2.... .• · 
Pl-{<JAJc : sJo - 62..Z--n1 <; , 'PA-)C: s1 o..:z.e b - 1+-03 9 

MAl L T O SAME DES TINA TION AS S AM P LE 

B!WDIJ1fffHmtnJmmt -m•mmm . 
300 201) 100 800 700 600 500 400 

(XUOATIGN PRLSSURC IPSll 

II/ ~1;:.,1:1 



\ 
\_ 

IF 
TES T NO. DATE RECEIVED 

16 2010 0 DISTRICT DI!" 
,,.. - ... D TRANS. L . ,-"' 

~1~~ '. __ . C~D AUG ?R 

D .01 s. MAT L S ·R . D PAV'T. SEI STATE OF CALIFORNIA • DEPAl'i":MENT ~o TFJANSPORTAT' \ 
Clo.LC . BY ---"PPRDVED BY 

0 RESIDENT ENC)NEER 0ACCOUN Tl l SAMPLE IDENTIFICATION CARD 
.CAR[, , _....ilBER 

o m . REPDRDEC.J 7 2010 O coNSTRuCT 10N D I TL-0101 (REV. 10/97) c 70820:4 
BILLED I 

G RA D IN G A NALYS IS REPORT OF T ESTS ON 
I 0 PRELIMINARY TESTS SAMPLE SENT TO: FIELD NO. 
I 

ADJ . OR SPECIF . I. [!(p 
CES. S D HDOTRS. LAB DIST.~ -AS RET, COMB. AS LIMITS -

~IL I SIEVE 
USED SOUGH T 0 D PTA . S -·o"~~ REO:WED CR. CRAOE I 

i ,. COM TR ACT V~C (ONTl't A C T ITCM IND ND ENT · ~ . L -l-qf . 
!3 SOURCE CH ARCE I A~~~~~m¥~N l AS: i=IA 

2" i • ; I ' I : I I ., I I I I 

, --... . . OR R!a. NGI. J · ., I s. 
2 SP <.<..IAL OESICNAT ION ACT I VITY I AMOUNT l 0 AUl~IZATJON NO• 1 

1v:.c WHCN A P P \. I CADLCI OR OBJECT "TES 
I Pt, : ' ' 

I ' : I 
I 

I I I ' ' I I So i' L I ' I I I I SAMPLE OF ~ .. J 

1 roo TEST SPECIMEN A B c c 
' FOR USE IN /b·l<..i .-Y ~Ef ~N"'DA· 1 t OA.l . · D"e-'51 (Er.A./ (J 

L -m- DATE TES Tl!:D ! c:::> . a."' 'I, COMPACTOR ' 00T P ~l:SSU~C P. $.I. I ·~SAMPLE FROM p_ -10 - ooC:!- ~\ \ - ' ; 
> 71 INITI AL MOISTURE ~ c--..1 '"\Jt\'l / .. 

I 

4 ~-::) SOAK WATtR M L "._DEPTH ~ 0 - 3 f. s -. ' 'If 8 37 WATER ADDED-ML l TOT AL) .-!LOCATION oF soyRcE SA-N Ff!..A-r!C.iSOJ ·u_170 c..KeG-1c:.... 1'WI!. 
16 c_~ WATER ADDEO "· Q , 
30 c..? MDI STURE AT COMPACTION 7. <CiJHIS SAMPLE .P,~/o-ooz.-1AND IS ONE OF SAMPLES 

REPRESENTING 
,50 \q WET WT . OF BRI QUETN:-CMS 

S SHIPPED IN _5 b A GROUP OF g:iNS. GM.:i, Btll.S, 

\5 
, (NO. COlllTAINERS) ' A ETC. 

,oo HEIGHT OF BRIQUETTE- INCHES ' OWNER OR MANUFACTURER , C.A-L..71~A-At.5 
200 \ 1.. ORY DENSITY O F BRI Q, - 11 CU. FT. ! TOT AL QUANTITY lr~RESULTSnSIRED DATE NEEDED· 11 11, 0 5µ ~ STABILOM ETER P,. AT 2000 LBS. 

AVAILABLE NORMAi. PRIORll'I 0 '1 2J. . I . 

REMARKS 

PA-~ijci..E--5~-ce frr!'lf.-1--'/Sis (MA) .Iµ -~ OISPLACE.MENT 

A-VALUE BY STABILOME T E R ~ ~-N- I 
GRADING AS USED WAS OBT AINED AS rOLLOW~: tXUOATION PRES. P .S.r. 

WA 1c1Z c_o:·u Jr::' ' 

'°•DY WT . 'l. BY VOL . T E:ST NO , DESCRIPT ION THICI( , ey STAB. FE:ET 
COVER AOOITIONAt INFORMATION WTTH LETTER 

q l " I t I • I EXPAN,SION DIAL REAO IN C DATE SAMPLED {)~· / 70 I ~C)J 0 
I Ir>~ IV\ l\V\U- .. 1£\,J. / · :rHrCK, BY EXP. PRE: SS. FEET BY '{(/ FAAT N ll,·SN e:J> I TITLE 1, t3. Cc:::..t' vi e...) ·-- ·-· ,.- --

ii - VALUE BY ElCl'AllSION ' DlST, CO, RTE, PM 
i o lf-SN7 - /0r-o. o flEMARKS : 

TEST RES UL TS 5 P. 0 II. §Dl' LKIO'lf SPEC. llULK'(UO) 
APPAllCHT LIMITS 

LL. P .L P. I . 
cl 

C V 
' ~IN[ 

AS" r:c'o. 
' 

CONT.NO. 2'3>S (..2,o IP~O Jcc.!J 0400000 b 7 9 
AS REC'D . 

"' 
CllUSH[D FED. NO. s u..iq, 0 P..j t:.=CJ· I(, 0 

,,; Cl!US HE:D 
RES. ENGR. OR SUPT. TUN"&· NR-<I YE"N SURF' ACE 

COMB IN ED REL. CQ.1PACTION C( 
ADDRess 1 \l G~A"rf> /'rvc:;. fvt~ 1 '°, rlfK F-L . ok:r-1::'...Lfi-"J°'i) BASE 

GRADE I 00 OP~ ,_ 
1 R EV. IN PLAC £ CONTRACTOR C...A-C\ 1/1o 12... SUBBASE ~ _, I 500 REV. DE NS ITV · )?KtOAJc: sio - 62-Z--n1 S" I 'FA->£: SI0-2.?3<o-4--039 o, MO ISTURC J 

GRAVEL J,i.OU IVALENT I' ACTOR a:: 
:> o,. "1,A(l.COMP. I 

TRAFF'IC\I NOEX . 
0 MAIL 1:°0 SAME DES TINATION AS SAMPLE 

E Xl{f)AT ION PRESSURE ~CRUSHED PARTICl ES SPEC , • .... I - . ·-mmmmttmmtmm · ::> 
EXP.,AN SION PRE:SSURE l<ll,;HAl<!U .;HAN _, .. 

> DISTRICT MATERIALS ENGINEER a: A T £ 0UI L I BRUM SPEC. 800 700 600 500 400 30D 200 100 

INOICAT(O MIN IMUM THICKNESS or COVE R 
roR ABOVE COHDIT IOHS Crt t T I ' · 

BRANCH CHIEF, MATERIALS B : EXUDATION PRE SS UR E IPS ll 

- TL- :361 (Rev.10/78) ti/ itu:1•l'.1 

-------------·-- - -- ---· .. . ________ _ --r· , I 



T E ST NO. DATE RECEIVED 10 ,--"'. 
(0
- .- . ~OD AUG 1 ~ 20 o DI STR ICT o·r ">R o TRANS. L . ) •• 

~ 
.' \ - \} Do1s. MAT L .;R. 0PAv·T. SE) STATEOFCALIFORNIA • DEPAATMENTOFTRANSPOATA1 J 

- CALC. BY----"PPROVEO BY · CARO ,«JMBEA 
. ocf'\ 17 2010 0RESIOEN T ENv•NEER ·· OACCOUN T l l SAMPLE IDENTIFICATION CARl3 c 7 o· 8 2 ~ -c ., 

BI LL CO DATE R~PO ~ OcoNSTRuCTJON O \ TL-0101 (REV. 10/97) ·°3 ..../ · 
G RADING ANALYSIS REPORT OF TESTS ON [ 0 PRELIMINARY TESTS SAMPLESENTTO: FIELD NO. 

ADJ . OR SPECl f . ' r-t/ 0 
SIEVE AS RET . COMB. AS l.. IMITS - (___.l _ 

1
. L:J F,ESS TEST HDQTAS. LAB 1-0-1S-T-. LA-B'i-,-.~-. - - --. -

REa:WEO CR. GRAOE use:o SOUGHT 0 ~O\l ' 0 Jc8il I RANCH I ~· -1..;i-.rt 

1r co• UAC r uH cortruc T 1TCM .INIE DE IST. LAB .\ - \CJ.{17 
3 I EXPENDITURE ~ - l 

SOURCE CHARGE AUTHOR! ZAT ION v-- · IS, B NO. EQ. NO. \ 

21.~ : : : I I I • I I . I I I I c:::> ~ 
2 :;.PtGIAl. Ot:SIGNAT ION ACTIVITY I AMOUNT ('._J A AIZATIO -

iu s c WHCN AP Pl.ICAOl.C 1 OR OBJECT ... ..r1 AL S 
1

1/ I I I ~~-=::::::;.:::__:=:_:_ __ -J:__!-----==----i----- - - - - -
l 1 , , • , , , , , • , , • ' ,.-f~AM;::.::.P,:LE::;,o'.".'F --=-~'=~S~o~/-:L;;..---:-;;~::::-.-::;:--;-..... l-;:;;:;:;:7.":";:::-:--,--

1 too TES T SPECIMEN A B c 0 c:)OAUSEIN Jb·i<..iJ?&'Cf Fo""lA..Af-DA-"TtOA..l !Ye'51(E.··AI 
31. 97_. DATE TESTED . , => J. 
'J, 9/ COMPACTORrOOTl'ftEUUR£P.!>.I. "Q;iAMPLEFAOM P.-10 -002. ·· -~~· -

\ Q.,u.. INIT I AL MOISTURE "• ; ~ ... -~'\ " 

4 Gb SOAI( WATER ML DEPTH '3 5 - 3G. S' '-.\"N ,· 
s l.\ct WATER AooEo-ML 1ToTAL..> LocA110NoFso~RcE SA-N ~,4rtc.iS<SJ"--''7V c...l!.:eG1c.. ~v. 
16 -~~ WATER AOOED '!. • • '-'-JP 
30 -i_ 9 MCI ST URE AT COMP ACTION .,, THIS SAMPLE {<.-IQ - 00 2.. \ AND IS ONE OF ~~~~~§~NTING / 

IS SHIPPED IN S 7 A GROUP OF 0tt• GAlS llOlS. 
50 ~1._ WET WT . OF BRI QUETTE-GMS (NO. CONTAINERS) ' ~. f:ro.' ' 
100 ' "' HEIGHT OF BRIQUETTE- INCHES OWNEROAMANUFACTUAEA CA-L1"/{,4-,;...1.s 

200 f '2.. ORV DENSITY OF BR• Q. - q cu. FT. reLt~~rTITY 1~;~LTSR~~~l~~l1Y DATE NEEDEDoq/i;,//i O •. 

5µ (.,,. STABI LOMETER PH AT 2000 LBS . REMARKS 

.1µ £.l DISPLACEMENT p_A-(Z t f Cl-.E:-- 5~~e b~f'.-i-.'/$l 5 (fM:X--
R-VA\.Uf BY STABll.ONETER W,'\'il~~ C-0/\J7CN'f. 

1 
e ~~fl-i-.'/S I 5 (fM:J= 

GRAOIHC AS USED WAS 08UIN(O AS rot LOW~ : 1-"l:~X::.;UCl::.;A.;_T:..;l.::.O~N ..:.P:..;R;.::ES~ • ..:..P..:...S::.;·..:..':...· ----~---l----1---+-----l--I 
.,. OY WT , ... BY VOL. TEST NO . DESCRIPTION TH I CK . l!:Y STAO Fl!:ET ""co"'"v=rn=-AOO=rr"'1o"'w.t.:-:--;:IN"'FORMA=""no"'."'NWID1='7LETT=E:;;-R--------- -------_ 

oJ r A ,, ,, ·1 ExPANs 10N DI AL REA DING DATE SAMPLED osi-/ I o I do 1 o 
/~ Vlt!ll\l..\U ~ l· h'' /. , TH•C K, BY EXP. PRe:ss. FEET __ .._ --· BY 'f(/FAAT N,A·Sl-/C:-J> ITtTLE Tr t3 . (c..t'vi L) --

1------------- -------1 R - YA\. u E llY £ x,. A" SI 0 N l :Dl:ST.:.:·..::c::o.:.· A:.:..TE:.:::...· P:..:M::._ ___ -=-:--- -;-:;:::-:-;----:::---=- - --- - --'--
R EM ARKS: "iln:Klovi lf 0 tf - S /VI - / 0 f - 0, 0 

TEST RES UL TS SPEC. SP. 0 R · BUL K (UO) l LIMITS 
1----------- - --------I LL . P . L P . 1. AP PAft(HT ==--------- - ----- ---- ------

II fl M E CO 

cv Asncc' o. coNT.No.2-;,sr,,z.o IP~o:recs 04ooooor::.7<;3 
t-------- - ----------1 AS REC'O c11u= HE O FED.NO. Su..~ ogjE'-CT \(, 0 

suRFACE ~ cRus HED AEs. ENGR. oR suPT. 77.,.u . .r&-·· f\J~v Y E?-J . 
coMB ' "' ED REL. cOMPACT10N o i ADDAEss I\ t GRA,..rf> A-Vr:. M$ t "' , f?tJX. P-L. oRr~·r-Jj) 

BASE GR AD ( I - -
SU 99 ASE s 1 00 R Ell. IN Pl AC E 0 PT II .::.CO.::.NT~R,_..AC,_..T_O_R-::,,---=C..71\~·..:.C\~1.+~'~(c>~\:;:2..?--::::-:--:--;:=:-::--;::;--::;;;--;--;--;:;-.,-;;-

_, 1 soo REV. DM•T• l?K<0J1Je: gJo-6 2.z--nl_) . rA-><=: sio-Z.:36-4-039 
O r MOISTURE 

GRAVEL EOUIVAL.ENT F ACTO R '; 
o O,. .,, REL . COMP. MAIL TO SAME DESTINATION AS SAMPLE 

TRAFF'IC I NDEX ·· ., 

EXUDATION PRES SUR E .,_ CRUSHED PARTICLES SPEC . •, . .. . . . , 

~ EXPANSION PRESSURE RICHARD CHAN : .. - --•-IBIM 
a: AT EQUILIBRUM SPEC. DISTRICT MATERIALS ENGINEER . BOO 700 600 500 400 300 200 100 I ' 

~~~·~~~;~ ~:::.·~~~:t,~~Nc~r or covER BRANCH CHIEF, MATERIALS B o uornCt N PRcssuRc 1Ps•1 

-TL- 361 (Rev.10/78) II/ 11;·,•-1:1 



~ 

DATE RECE IV(O 

AUG 16 2010 
CALC . BY___..PPRO V[D SY ___ _ 

0 DIST R ICT D IP 1R 0 TR ANS. 

Do1S.MATL! ; R. 0PAV"T.1 

0 RESI DENT ENG INEER D ACCO UN 

Oco11 sTRuC T10N 0 

.'\ 
'. I 

STATE OF CALIFORNIA • OEPAl;ffMENT (}f TRANSPORTATIC ). 

SAMPLE IDENTIFICATION CARD C~RD 11i~ •• n5ER 

TL-01 01 {REV. 10/97) C 7 0 8 2 :?,··0 

i TEST NO. , 

(Ui~i (' , II p ,.,,..,.(l.E:G_l 7 201G 
BILL(O 

AS 

GRADING ANALYSIS 

RET. 
ADJ. OR 
COMB, 

GRADE 

AS 

USE D 

D PRELIMINARY TESTS FIELD NO. 
SPECIF. REPORT OF TESTS ON ; C:(p 
LIMITS - c ~ - IL . l 0 DIST. LAB NO . .....;zpj<p -

iSIEVE .RECEWEOI CR. , SOUGH T 0 . ~)t ~ 

I ir CONTOAC: u,c CO N TOAC T 1T CM r\£31-~ 
3 1 SOURCE 1 CHARGE 1 A~~~~~Pm~if, . OR REQ. NO. "r 
21.~ • I : ~ : t I 1 I • I I I I I I 

2 SP EC I AL Ot::SIGNATION I ACTIVITY I AMOUNT. 
IU5C WHtN AP PLICAIH. CI OR OBJECT -. 

'''> \ : , : : 1 : 1 : • I \ : , 1 Soi L 
1 / t>O . T Es T sp Ec 1M EN A a c · o '.:';;-;:;-;-;;:.:-;-;-;----,R::-<>.-=f'-.·i-=:;::-e:=,:-:~=--m-=--(.-N----L>::-A..,..·--1-· ,'"'"o-1m--o-e=---s--,~c.----AJ.:...._ _ _ 

S,__ ........ .J..!f:. ,___ DATE TESTED 

'I: -93 COMPACTOR rooT ~ ftOSU ft C P.!:.I. <(SAMPLE FROM P.. _ , 0 - 00 
~cy INITIAL MOISTURE °'"• 

1 

7_<:: SOAK WAH:R ML , ;-;OE:;;P:;;:TH=;;-;:;c;:-;;;=-;:;:--::-::---4-'c=C~--.;__,--~-------'·~"-J 
('L_ WATER ADDEO-ML ! TOT AL) LOCATION OF SO\JRCE yPrN f?:!../rr/C.iSGJ li..170 

>., 

4 

8 
16 I '1.c;" WATER ADDEO '1, • 

30 I 3'-t MOISTURE AT COMP ACTION '1. 

so '2."2.. I I I I I WET WT. OF B RI QUETTE-GMS 

100 I I C} I I I I I HEIGHT Of' BRIQUETTE-INCHES 

~ I 170 I J . I I I ORY OfNSITY OF BRIQ. - q cu. FT. 

5µ .., STABILOMETER P" AT 2000 L BS. 

1µ 4 OI SPL.ACE.MENT 

R-VALU£ BY STABILOM£TER 

GRAOING AS US( O WAS OBTAINED AS f'OLLOW:> : CXUCIATION PRES . P.S.1. 

-r. 8Y WT. 7. BY VOL. TEST NO. DESCRIPTION! THICK. ev STAB . FEET 

IC! ' .f I (}~., I EXPAN,SION OIAL READIN G 

,7 • .T HICK. BY EXP. PRESS. F.:.::_ - _ ·- ---

~---------------------( R - YA LUE BY £ l( PAlf SI 0 N 

REMARKS: 

SURF' ACE 

BAS E 

SU BB ASE 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

.., EXUDATI ON PRESSURE 
::> 

~ EXPANSION PRESSURE 
> 
0: AT E QUIL18R,UM SP EC. 

IHOICATEO MINIMUM T HICl(H(SS OF COV[R 
FOR ABOVE COND ITIONS (FECTl 

-TL-361 (Rtv.10/78) 

SPEC. S P. O ~ §OllCTTO • 9ULK l S~ 

A, 'Aft f; 

" "E 

--------+-----..I C ~ US H EO 

REL. COMPACTIO~ 

IN P LACE 

DENS I TY 

MOISTURE 

'1, R EL . co .. P. 

SPEC. 't. 

RICHAl<LJ CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

THIS SAMPLE f<.,fO -002. iAND IS ONE OF SAMPLES 
REPRESENTING 
!TONS. GAlS. oatS. 
STA. €TC.I 

-. 
IS SHIPPED IN . S /) A GROUP OF 
!NO. CONTAIN§JIS) D 
OWNER OR MANUFACTURER C.A-c.....TIZ..A-r..t.5 
TOTAL QUANTITY · l&fiRESULTs0s!Rro 1 DATE NEEo: o , /. , 
AVAILABLE NORMAL PRIORITY 0 C//2.J.ft I 0 
REMARKS 

PA-fZ Ii cz....t;-- ~i-r-e_ A-q-./fl-1--'IS rs (M:A) 
WA 'J13'1(_ c-Or07&'1\) '/ ,- ~ ---7 

COVER AOO!TlONAl. INFORMATION WiTH lETTER 

DATE SAMPLED D .9· I 70 I '-~ 0 I 0 

BY lNFAAT /\r/tS/'--l e:"!> jTITLE r , e. CCJVi'T) 
DIST, CO, RTE, PM 

0 Cf- .S IV? - /Of- 0 , 0 
LIMITS ,. 

CONT. No.z::,s<.,z.o l)>(<O}-ecs- O&_OOOQO (:;, 7<fl, 
FED. NO. Sl.l.•~ o~EC!J \(:, o 
RES. ENGR. OR SUPT. 'TU N°k /\J.iE-rJ Y 'f?1'J 
AlioREss t 1 t GP.A-,..rf> A-vc .. ~$-!~ r1JX. F-L. okr-1:::..Lf\·r-.Jj) . 
CONTRACTOR C.J'r C\ l/ lo \ 2... 
fr«)AJe:S,1-6=62-2.--111 .S- . 'FA-~: St o-Z.B 6- 4-03 9 

MA~L TO SAME DESTI NATION AS SAMPLE 

- · · ·-------•-~m1m1 
800 700 . 600 500 40 0 300 20() IO() 

f XUO ATlvlf PRLSSU R t I P~tl 

Ill 11;:0.1:1 

.. .... 



.,-t: . . :. 

I , 

~JJl~ 12p L"'~_U 2011 

DATE AECEIV[O 

AUG 16 2010 
CAlC. 8Y___J.PPROVEO BY ___ _ 

GRADING ANALYSIS 

0 PISTRICT OIP 'lR 

DolS. MAT 1.!. , R. 

0RESIOENT ENu-... EER 

OcoNSTRucnoN 

CJ TRAHS. 

0PAV'T. i 

0ACCOUH 

D 

/~\ 
-

STATE OF CALIFORNIA • DEPARTM~NT OF TRANSPORTATIO } 

SAMPLE IDENTIFICATION CARD CARD N1... ..• csER 

Tl--0101 (REV. 10197) C 7 0 8 2~ 

AS I RET . 

Sl!:VE.RECEWEDI CR. 

AOJ. OR 
COMB. 

GR A OE 

AS 

USED 

SPECIF . ~ SAMPLESENTTO: FlELDNO. 

LIMITS <:::::> 0 HDQTRS. LAB •• 

SOUCHT 0 <--..:::>0 ' L 

REPORT OF TE'.STS ON 

-=-=~~C70~NT~0~47t7T -..,,,,.,,-,,.,---.,...,....--,,..,...------

3 S0URCE CH ARCE 

2,, 
·2 ; : : : : ! : : : : ! : 

t l~~C WMCN A'°'~LICAll.(: OR ?8JitCT .,....{J';:::'._:.:._:~:=:_:._T_:~..,!Wi,_ _ __,...JL.!L_L.....:~----------------
2 SP~<;l'IL Ot:SIGNATION ACTIVITY I AMOUN1 c:o __. ... -.r !AillOlflZATI•.. I 
1~ ' • ' : ' ' ' • ' : I r ' • SAMPLE OF S 0 j £.,... 

I 1 . TE s T sP Ec 1,,. ei. . A e c · o gc.::>::o""R=-u""'s-=-E ""'1N,.-----::e:-~-:/~j)~e-E'~==--;PiJ=-.,-.uv:-:-:-:;'i>:--'..A-;;-::::::, -=l'.t'o~rJ.,'D;:::"f:'o;:S':c:i':tE-:::-7"--; 

~ ~-- DATE TESTl!:D <. ___ ·------------------:::-------1#--
lf, COMPACTORFOOTP'USSU~£P'.ll.I. SAMPLEFROM !'IJ'Oi<.J~ l<.-10-00 
>.I 100 INITIAL. MOIS"rvRE • "'• I 

4 qq SOM WATtR ML • . DEPTH {:, -~ 

.. ,fl wATER ADOEO-ML 1ToT AL> LOCATION OF SOURCE SAN ~A/\Jc 1<;;cl1..t1-ro 

'l'fl · WATER "ODED "• 

8 
16 

C}ji M01 STU RE AT COMP ACTION .,, : THJS SAMPLE ~/O -00 2_ - AND IS ONE OF ~~~~NG 
.... .... I IS SHIPPED IN I'll). A GROUP OF CAI,:; llllS. 

30 
so ... ..,. WET WT. or BRIQUETTE-CMS (NO. CONT.t.INERS) i:>7 - ~..,,. •. 

100 I "-rt HEIGHT OF BAI QUETH-1 NCHl!:S • OWNER OR MANUFACTURER C.,.t\-l.-TRfr:l\6 

ORY DENSITY OF BRIO. - q cu. FT. ie~~ANTITY 1r~LTSffi~IDATENEEDED oci/ZA/to 200 I ~U 
sµ, I ~3 . 

.1µ I~~ 
STABIL.OMETER P" AT 2000 LBS. 

OISPL.A~:..1ENT REMARKS -:::----,...--------------, 
R-VALU£ 8Y STABIL.OMf:T!ll ' _ Pfm.'fict.1:~ ltJ'!'Lf5.1$1 f k 1 \(Jf\'Tf;:(l._ C.1)AJTf3y'J . 

CXUCIATION PRES. P.S.I. • ___ _(__b"~:Jl::l-.lf--------------------GRAOIHG AS USED WAS D8TAINCO AS l'OLLOW"': 
- I 

"·BY WT . '1. ev VOL. TEST HO. DESCRIPTION THICK. ev STAB . Ff:ET lq l A_. __ - - ~' r;·/ -----i,_E_X_P_A_N.-S-IO_N_O_l_A_L_R_E_A_O_IN_G _____________ -! COVER ADOIT10NM. INFORMATION WITH LEITER 

REMARKS: 

SURI' ACE 

II A Sf 

SUBBASE 

GRAVEL. EOUIVALENT FACTOR 

TRAFFIC INDEX 

..., EXUDATION PRESSURE 
::> 
:: EXPANSION PRESSURI!: 
> 
a: AT EQUILIBRUM SPEC. 

INOICATtO MINIMUM THICKHtSS 0' COVER 
FOR ABOVE CONDITIONS (rt CTI 

-TL-361 (Rev.10/78) 

~ 
!C"O . 

..., I CRUSHED 
"' 

COMBIHEO REL. COMPACTIOl'I 

... 100 REV. 
~ _, SOO REV. 

IN PLACE 

OCHS ITV I, 

0: 
Or 

::> I o .. 0 

MOISTURE 

'70 REL. COMP . I .... 
-~ ·· ·~ 

'1. CRUSHED PAR T ICL ES SPEC . ~ 

·lo, 

RICHA.QD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIAl.S B 

.'( • ..r •. 

DATE SAMPLED o trTTO / ao 1 o 
~y /Li FA-,.¥/ NA-stte--F-Jiin.E T. E-, yc_-;-:rit-.) 
DIST. CO, RTE, PM 

0/f-SM -10 1 - o, 0 
LIMITS 

CONT. NO. 23 s (<:> 2-o PR.oje.d" 04 0 0 0 0 c 618' 
~.NO. SV.$ 0£.}e.CI l ~O 
RES. ENGA. oR suPT. ..,-u JJZ.- l\r(;;-u y. C;.J 
ADDRESS Il l ~ND ~-(6, IV\$ I C::i I g-'PC FL-. f>A·l4A·~ 
comRACTOR c. A °t 4 b t 2: 
'J>l101\(f? I S) 0- b.H-117.'r '54-;>( 510- .2.g-6-4-8° ~9 

MAIL TO SAME DESTINATION AS SAMPLE 

-··11mmmmummnnlllj1nmmnmrma 
200 100 400 300 BOO 700 600 500 

EXUDATION PRtSSUllt IPSll 

Ill 'ltr.•it:t 

I 



n 

~·r:_ 
DATE RECE IVEO 

16 2010 0 01 ST RICT 0111'' ' ') R 0 TR ANS. l --
) ~O ·· AUG .. \ 

0 DIS. MAT LS. , R . 0 P AV "T . SE STATE OF CALIFORNIA • DEP~RTMENT.,OF TRANSPORTATIC, . .. ./ 
CAlC. SY __./< PPRO VtO 8Y 

0 RESI OENT ENGI NEER g ACCO UNT f 
SAMPLE IDENTIFICAi·10N CARD CARD NUMBER 

DATE RLtEC 1 7 2010 TL-0101{REV.10197) C. 7 0 8 2 39 
BllLED 0 CONSTRUCT I ON 

[1 

GRADIN G A NALY S IS R E POR T O F T ESTS ON 
0 PRELIMINARY TESTS SAMPLE SENT TO: IFIELD NO. 

ADJ . OR SP ECI F . (5' PA E TS • 0 HDQTRS. LAB AS RET . COMB . 
AS LIMIT S -

..Soll SIEVE 
SOU GHT 0 DA p· NC E ~"CH LAB 

!if 
REC£ WED CR . GRADE USE D 

, ,. CONTlltA C T u se C ONTR ACT I TC M IND T . LAB 
f~ 

3 SOURCE CHARGE I A~~~~~m¥~N 
ASS 

.I \l 
211 i I : ' . I : I I I I : . c:> 

.,., ., I 

12 SP l::C I AL OESI GNAT ION ACT I YI TY I AMOUN T Co L TE s A IZATION I 
IU SC WH( N AP PL ICA BLCI OR OBJ E CT 

1'', I I ' I So j L-I ' ' . I I I . ' : I I I SAf.1PLE OF 

1 T EST SPECIMEN A B c · o <:.0FOR USE IN f>p.)J>e-r; A;-,..LN /:>.A· ' IO rJ 7;;'51~,-..[ 

I ~ DAT E TE S T ED 'I-I. 

,,~\.~ - - ·--'I, COMPACTOR ' OO T P• C SSU • C P. S. I . C) SAMPLE FROM ~-0 ,e_; ,s.,Rr- /!.. -1 0 - 00 2-
• I N I T l AL MOI STU R E "'· ~ .. 

14 SOAI< WATtR ML <(DEPTH S-o - S I. _s- "" .~ / 
8 WAT ER ADDEO-M L ! TOT AL ) 

I LOCATION OF SOURCE 5 /JA( n.<1.A/\fc i<;:e<.v ... 1-n-) c R.i;::Ek ' "f,·~! ., ' 

16 WAT ER ADDEO .,, ' ./ 
30 MOI STURE AT COMPACTION THIS SAMPLE f<. ,10~ OD 2-,S/f;°"'O IS ONE OF I SAMPLES 

, .,, 
REPRESENTING rs SHIPPED IN A GROUP OF 

50 WET WT. OF BRIQUETTE-CM S (NO. CONTAINERS) : m~·ll8LS. 

100 HEI GHT OF BRI QUET T E - I NCH ES · OWNER OR MANUFACTl.JRER C..A-l- I ~fr:t\,5 

200 ORY DENSITYOFBRIQ.- ll CU . FT, TOTAL QUANTITY f~RESULTSflYSIRED I DATE NEEDED OC// ZA!t 
AVAILABLE NORMAL PRIORITY · 0 

sµ, ST ABI LOM ,ETER PH AT 2000 L BS . REMARKS 

, 1µ OISPLACE.:...,E NT -P r W A-11?2. c...o."r]J~v'/· 
R -VALU E BY STABILOMETE R I 

CRAD INC AS USED WAS 0 8TA INCO AS FOL LOW:> : CXU CIA TION PRES . P . S. I. . . 
I "• BY W T . ' · BY VOL . TEST NO . DESCRI PT ION THICK. ey STAB . FE ET . . COVER ADDITIONAL INFORMATION WITH LETTER 

lef '- JI.., II • I EXPANS ION ·DIA L READ IN C DATE SAMPLED o~r7 JO 7 c>...o 1 a 
/~ (\flVl ~\\\J.e "' Z. 1·~ '· TH ICK , BY E XP. PRESS. F"E ET · BY p_j r A-./'rT IV ;l-Stl c:D I TITLE T. E-, ( <::. /..d L..) . ·- !------- -- ----- --- DIST, CO, RTE. PM 

R - V A L U f: BY EICP A lfSION 

Olf - S /v\ - 101 - o , 0 REM ARK S : Ol i L Kl•,. 
T E ST R ES UL T S SPEC . S P. 0 II . OU L K (SS LIMITS . 

LL."/i~ P . L II P . 1. 'l l APPAft( 

I , I' ! H E cv-
CONT. NO. Z 3 5 (-;:> 2-0 i51Zoje:d - 64 0 0 0 00 ~, -1 !? AS" tc' o. 

A
0

S RE C' D. FED. NO. Sl.J...& o:r..j.e.C/ 100 CllUCHEO ... 
CRUSHED !VG;-u y.C;-.J "' RES. ENGR. OR SUPT. · TLC A.J&-SU RFACE 
COMB IN ED RE L . C OMPACTION 

AODREss 1 t t &RkN"D A...rr., Ms 1 <o 
1 

a'P(. r 1.-. 0 A-1q p,.,u-'Q 
B ASE 

CRAOE I 100 Rl;;Y. ... I N PLAC E 0 CONTRACTOR CAOi4(, ! 2.. . SU BB ASE ~ 
-' I 50 0 REY . DENS IT V '.EJ·1 Of\ll? I ~I 0 - GJ 1. --1 ~1 7,'r '.54-:i< o::;ro- .2.~·& -· Ltt.r 3.] 

O r MOISTURE 
GRAVEL EQUIVA LENT F"ACTOR a: 

~ o,. '1, REL . COMP . 0 I M AIL T O S AME DESTI N A T I ON A S S AMPLE 
T R AF"F"IC I NDEX 

'\· ':. CRUSHED PAR T ICLES SPEC. ... EXU DATION PRESSUR E 
:> 

; RICHARD CHAN 11uu11n•mm•mm111rm1rrmmmmi -' EXP ANSION PRESSU R E 
I ~ 

a: AT E QU I Ll BR UM SPEC. DISTRICT MATERIALS ENGINEER eoo 700 600 SDO 400 300 200 100 

I IND ICATED M INIMUM THIC~NESS or COVCR BRANCH CHIEF, MATERIALS B FOR ABOVE CONDITIOHS I HET) tx UDAT ICN PR tSSURt l PSll 

-TL-361 (Rev. 10/78) U/ 11n:•.1:1 

I~ 



~ ------------------------------------------------··· . -

TEST NO. OAT( ll[C[IV(D 

s , ~ -. 14 ":'~~~~,~~!~-
BILL(D - DATE RJAN~ 2011 

GRACING ANALYS IS 

0 01STR1cr ouir ')R 

D DIS. MAT L! .R. 

0RESIDENT EN .... ..,EER 

OcoNSTRucT10N 

0 TRANS. I 

0PAV'T . SI 

0AcCOuN 

0 

AS I RET . 

SIEVE.RE~! CR. 

AOJ. OR 
COMB. AS 

USED 

SPECIF::c:Jt RE PORT OF TESTS ON 
LIMITS ' :;aoo- I I 

\l 
3 
2,, .. 
2 

I", 

l.\ 

GRADE SOUGHT 0. 

TEST SPECIMEN 

·-+-- DATE TESTED 

COMPACTOR ~OOT ,.ftCSSUftC ,..S.I. 

INITIAL MOISTURE "· 
SOAX WATER ML 

WATER ADDEO-ML I TOT AL) 

WATER ADDEO .,.. 
MOISTURE AT COMPACTION .,., 
WET WT. OF BRIQUETTE-CMS 

HEIGHT OF BRIQUETTE-INCHES 

ORY DENS ITY OF BRIO. - It CU . FT . 

STABILOMETER P" AT 2000 LBS. 

OISPLACE:..!ENT 

A-VALUE IY STABILOMETl!lt 

GRADING AS US(D WAS OSTA IHCD AS 1'0LLD~ : CXUDATION PRES. P . S.I . 

"'- llY WT. 'X. BY VOL . TEST NO . OESCRIPTIOH I THICK . eY STAB . FEET 

EXPANSION DIAL REAOIN G 

THICK, BY EXP . PRESS. ~EET 

1---------------------1 R -VALUE IY £ XPAIUION 

ACT-IVITY 
OR OBJl!:CT 

A B 

TEST RES UL TS SPEC. ''· 0 II. 

>--~-------------------~LL . P. L P . I. 

c 1· 0 

r 1111 I I ' CV I AS REC'D . I I AS uc'o. I II 
CRUSHED CRUSH(D .., 

SURI" AC[ 

llASE 

SU88ASE 

GRAVEL EOUIVAl.ENT ~ACTOR 

TRAP'~IC INOCX 

w [XUOATIOH PRESSURE 
:> 
~ EXPANSION PRESSURE 
> 
0: AT EOUILIBRUM SPEC . 

INDICATED .. IHl"'U"' THICKN(SS or CDVCR 
'DR ABOVE CONDIT IONS (HCTl 

-TL-361 (R~v.10/78) 

.,; 

.. 
~ 

a: 
::> 
0 

COMBINED 
GRAE)£ 

100 REV. 

SOD REV. 

Dr 

o,. 

REL. COMPACTION 

IN Pl.AC( I DI 

OtHSITV 

"'DISTURE 

"·REL. CD .. P. 

· .,;.',:i;:'Q).; ,.. . 
SPEC. • ~ CRUSHED PARTICLES 

•• 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

.. . .. ..._,, . . :·· : .. _ 

., ,_....,, .. 
·· .. ·."\ 

STATE OF CALIFORNIA• DEPARTI,4':NT OF ;RANSPORTATI( 

SAMPLE IDENTIFICATION CARD CARD 11._,,,seR 

TL-0101(REV. 10/97) C 7 0 8 2S.2 
FIB.ONO. 

So/L 
Rr~i:Ye'e: ~N""D°A-TrON- CreSi~A/ 

R-10 

DEPTH ~"'" - 5 
LOCATION OF ~RCE SA"7I/ FJ:t.i't-rlc..iS& u..;70 cl?.EGIC... 

THIS SAMPLE 0-fO--CDl-$ fflAND IS ONE OF 
IS SHIPPED wr- A GROUP OF 

CA-L..71?.A-N.S 
TOTAL QUANTITY 
AVAILABLE rw:~LTs5s~1DATE NEEDED0~/2J.f/IO 
REMARKS /1 .1J \ 

PA-(<..Ti cz...E-- 5~-ce_-Ml'ri-isi s L~ I 
WATCJZ c0N1C'f'\J 'f' 

COVER AODIT10NAI. INfORMA'TlOll WITH LETTER 

DATE SAMPLED o~ / /0 / «o 1 o 
BY f(./FAAT /\fltSNE'.J> lrm.E 7, f3 , (c.t'vi '-·) 
DIST, ·CO, RTE, PM 

0 Lf- .$IV> - /Of- O. 0 
LIMITS · 

CONT. NO. 2'.>S "2.o - t?~o:.i-ecs OA--_9() OO_<:)_f;,__7£3_ 
FED. NO. $ u,& 0 ~ 'E-c:I \ b 0 
RES. ENGR. OR SUPT. Tl..lAT&- NtkU '/ ~ 
ADDREss 1t1 GP.ANf> Arc. /\fls 1 "' , &"fX- F-L. oR>~ !> 
CONTRACTOR · C.JT Q, L{ lo I 2-. 
. PKOAJe: si o=k2L.---1?1 s- - ~· 'PA->C : SI o_:_z.B b-4:~3 9 

MAIL TO SAME DESTINATION AS SAMPLE 

m ... mtmamtt1t1111m1mtt11.t·· .. .. : 
800 700 600 500 400 300 200 '00 . 

(XUOATIGN PR(SSURC IPSll 

II/ Mi:•,l:f 



ITT 

TEST NO. OAT[ RECEIVED 

w · ~ ',.' ~ CAl°C.~~§R3[g~p,_11 -
amcD om wJA:N ·2 1 ZQ . 

0 DISTRICT Dl~r · " ')R 

DD1s. MAT v , R . 

0RESIDENT ENl>utEER 

Ocor1sTRucr10N 

GRADIN G ANALYSIS 

AS I RET . 
SIEVE.Al!:CENU> I CR. 

ADJ. OR 
COMB . 

GllAOE 

AS 

USED 

3 
21, .. 
2 

1 v, 

't. 
~ 
) .. 
4 

8 
16 

30 

so 
100 

200 
Sµ 

,.1µ 

REPORT OF TESTS ON 
SPEC" . ~ 

~~~~:~ 0 ~~fl 

TEST SPECIMEN 

DATE TESTED 

COMPACTOR rooT I'll[ s SUA[ ' · $..I. 

INITIAL MO ISTURE 'r. 

SOAK WATEll ML 

WATER ADDED-ML !TO TAi.) 

WATER ADDED '>'. 

MOISTURE AT COMPACTION '!I 

WET WT. OF 8RtQ\IETTE-GMS 

HEICHT O'F 8RIOUETTE- I NCNES 

ORY DENSITY OF 8RI Q. - q CU . FT. 

STABILOMl!:TER PH "T 2000 LBS . 

OISP L .. C£MENT 

R-VALUE llY STA&ILONETEll 

ACTIVI T Y 
011 OBJECT 

A B 

CRAOINC AS USED WAS 09UINCO AS rOl lOW:.: EXUC.ATIOH PRES. P.S.I. 

'>'.BY WT. '>'. BY VOL. TEST NO . DESCRIPTION! THICK. ey ST .. B . FEET 

EXP .. NSIOH DIAL RE .. DIHG 

THICK. 8Y EXP . PRESS. FEET 

0 TRANS. 

0PAV"T. ~ 
D ACCOUN 1 

0 . 

c 1· a 

I --, 
I I R-YUUE llY £0USIOll I I I I • • -J ... I',\' ~ 7' - to . I . : A RI I b 113 

I 

SP EC. SP. Clll. 

, "" I NON PL 1l STIC. 1--r::--:::::-- ---+-- -l I AS REC"o . I I AS 11 Ec'o. I 
CllUIHEO w 

SURFACE 

BASE 

SUBBASf 

GRAVEL EQU1V .. LENT l'ACTOR 

TRAFl'IC INDEX 

... 
•• ::> 

J 
< 
> 
a: 

EXUDATION PRt:SSURE 

t:XPANS10N PRESSURE 

AT EOUILIBRUM SPEC. 

INDICAT(O MINIMUM THICKNESS or COVER 
FOft A80Yt CONDITIONS (rtET) 

· -TL-361 (Rev.10/78) 

'IJ 

I CllUSHt:O .. 
COMBINED REL. COMPACTIO .. I CRADC 100 REV. 

~ ., SOD REV • DENSITY 

IN PlAC.C 

a: o, 
:> Mt 0 ' • RCl . COMP. 

MO IS TURE 

.... -'•" 

1. CRUSHED P.O.RT ICl CS SPEC . ' · . 

".:::·~ . 

RICHA..~ CHAN 
DISTRICT MATERIALS ENGINEER 

BRANCH CHIEF, MATERIALS B 

~ .. 
. '\ ~ 

STATE"OF CALIFORNIA• DEPARTMENT OF TRANSPORTATil , 
SAMPLE IDENTIFICATr0N CARD CARO N1:1N18ER 

TL-0101 (REV. 10/97) C 7 0 8 24:0 

"PiJ1,uv7>/\·7foA/ "fYE'°~i fE-,N 

~iYIZ.-i fR:r /l-10- 0 0 

DEPTH 

LOCATION OF SOURCE 

· OWNER OR MANUFACTURER C,..,,_ L. TR/I-~ 
TOTAL auP,NTTTY lli.$YRESUL ts. ~o~,...,,o_,ATE=-N--EE"'o--E0-0-. -a-. /,.._,., A-1.

1
-
0 AVAILABLE ~ORMAL _U_ PRJORllY -,/~I 

REMARKS 

f'N;[r lLE, S{1 f1-+-L..fS~ pS W/'\Tfr? c.0"1@'1 l. ~ J 

. } 

COVER AOOIT10NAI. llFORMATION WITH I.ETTER 

DATE SAMPLED 0 ~o 10 

BY {Lj FA-,.¥( N,.4-~tlep T. E-. 
DIST, CO, RTE, PM · 

Olf -S M - 10/ - O, C5 
LIMITS . 

CONT. NO. 23 $ G;. 2..0 P IZD jecf- 04 0 O 00 0 " 18' 
f:Eo: NO.- <;(.,..& o?...)e.CT I ~o 
RES. ENGR. OR SUPT. TU /\J&- ~U Y.OJ 
ADDRESS l l l &1UrNJ> ,we, 1\11. s l lo 1 g-~ Fl.-. t>A-14.P..·l\fi) 
CONTRACTOR (.. J:\ °> 4 ~ I 2:: 
Tu O!\(f? I S) 0 - b.'Z.-n 7,'r u'f1t-~ 5 ID- 2. l?°b- - Lt~»s3 

M AIL T O SAME DESTINATION AS SAMPLE 

11-ffit!j!ijlfitttnll 
eoo 700 600 soo 400 300 200 100 

EXUDATION PR (SSURC I P Sll 

II/ ~lf.'>1: 1 



in 
I 

.... c-r-r .._.""" DATE fltECEIV£0 ,,,,- . 

\lo 
. AUG 16 2010 Oo1sr111cr 011' ' ..,R 0 TRANS. 1 

- 0 DI S. MAT L .;R. D PAV" T. SI 
wAlC. 8Y__l,PPROVt0 8Y ___ _ 

- IA M ·2 } ZO 11. 011Es10ENT ENt. f NEER OAccouNT. 

a1ucD DAH RE~IT\:\i~ OcoHSTRuCT10N 0 
GRADING ANAL.YSIS 

AS I RET. 

SI EVE .Rf:C01£DI CR. 

3 
21, ., 
2 

ADJ. OR 
COMB. 

CRAOE 

AS 

USED 

SPECIF. 
L IMITS 

SOUCHT 0 

REPORT OF TESTS ON 

Oll 
CHAllGE 

ACTIVITY 
OR OBJECT 

AMOUNT 

.. . .. ~, 
STATE ;F CA~FORNIA • OEPf.\RTMEN"f;..OF TRANSPORTATI/ ' . , 

SAMPLE IDENTIFICATION CARD CARC. . ,,)BER 

TL-0101(REV.10/97) C 7 0 8 241' 
AaD NO. 

J 111. I I I I I I : i : i : : : i J l Ii I I: : I : :J ~P!.EOF 
'I. 
i4" 
'·· 
4 

8 
16 

30 

50 
100 

200 
sµ 
,1µ 

CRADING AS USCD WAS 08T4 1NCD AS F'O\. lDW:.: 

TEST SPECIM Di 

DATE TESTED 

=:'.)FOR USE IN 
-+----t----t---1---t < A I B c · o 

COMPACTOR roor PIU:S5UllC l".S-1. 

IN I TIAL MOISTURE ~ 

SOAK WATER ML 

WATER ADDED - ML I TOT Al. ) 

WATER ADDED '1. 

MOISTURE AT COMPACTION '1. 

WET WT. OF SRI QUETTE-CM S 

HEIGHT Of BRIQUETTE-INCH ES 

ORY DENSITY OF BRIO. - 11 Cu. FT. 

STA81LOM£TER PH AT 2000 LBS. 

0 1 SPLACf.:-<ENT 

R-VALUE 8Y STABILOllETER 

CX UCIATION PRES. P.S.I. 

SAMPLE FROM 

DEPTH 

LOCATION OF SOURCE 

THIS SAMPLE ,... -
IS SHJPPEO IN 
(NO. CONTIJNEI 
OWNER OR MANUFACTURER C,..'°r 1.-TR,frJ..fS, 

1~1~ l~LTSo~:=rre NEEDED oq/zA/lo 
REMARKS. 

PM.7J'<;Lf~S.1~ :4.NA-t..>'}1£,p.J: WATf;r? CDAJT€N'I 
l.""-4\ ) f¥. __ ' __ '---,-------

-----DESCRIPTION I THICK. BY STAB. FEET COVER~ l'l'OJNATIOH wmfLrnER 

DATE SAMPLED o 8~r1 1 1 cl..o , o 

REMARKS : 

SURFACE 

BASE 

SU BB ASE 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

w EXUDATION PRESSURE 
::> 
~ EXPANSION PRESSURE 
> 
It AT EQUI L IBRUM SPEC. 

INOICATtD MINIMUM THICKNESS Of COY!R 
FOR A80Vt CONO IT IONS (rttTl' 

-TL-361 (Rtv.10/78) 

E XP AN SION DIAL READING 

, THICK. ev EXP . PRESS. FEET 

R -VALUE llY t:lCPAllSIOll 

TEST RES UL T S SPEC. SP. G II. 
JI I 1;; 

LL.' 

CV 
---r 

EC"O . ..... ... I CR USHED 
"' 

COMBINED REL. Ca.v"'ACTION ! 
.... I GRADE 100 REV. 
~ 

500 REV. 

IN PLACE I 0 

DENSITY 

a: Or 
:> Io .. 0 

' -
MOISTURE 

'1• REL . COMP. 

CRUSHED PART I Cl ES SPtC. 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

sv fLi FA-/rf N,4·9le-Z> ' jTmE I. ~' (c ,',,,"it..) 
DIST, CO, RTE, PM 

Olf -S M - 101 O, 0 
LIMITS 

CONT. NO. Z3 5 ~ 2-o f5 ~fJ je.cl" 04- 0 O 0 0 0 IO I&' 
FED. NO. su.8 o~.)e.cT I fo a 
RES. ENGR. OR SUPT. "/U 107:r· f\t""G,u Y.CN 
ADDRESS I l l G;tUrrJJ> r\-(~. M $ I lo , ~~ ~l-. o/T/4.A-rVI: 
CONTRACTOR (..A °t 4 b I e_ 
'f<tO l\ (rf l 9o -6n-n 7.>" 'f54-;>( SID-2.1?°&-4-8' ~4 

MAIL TO SAME DESTINATION AS SAMPLE 

' 
. ·. : liBitllttamlfBlfnlffimmm 

eoo 100 600 soo •oo 300 200 1 on 

EXUDATION PR(SSURC I PStl 

"' <it i:•.i:t 

I 
., 

.. 



OAH RECE1v~UG 1 6 2010 

~~,Iii°~ FW I .. IlEC_2 l 2010 ~~'10~___,t-, DATE Rt.POR 
BI LLED 

CALC. 8Y__JPPROVED BY-----

0 DISTRICT DIRECTOR 

D DIS. MAT LS . 

0RESIDENT ENGINEER 

Oco1isrRucT10N 

0 TR>,NS. l,. 

0PAv·T .s9 

0ACCOUNTI/ 

0 . 

. ·~ 
STATE OF CALIFORNIA • OEPAR1'Mc'1.NT OF TRANSPORTATIOI I 
SAMPLE IDENTIFICATION CARO CARD NUMBi:R 

TL·0101 (REV.10/97) . C 7 0 8 24·2... 
G R A CING A N A LYSIS RE PO RT OF T E STS O N i 0 PRELIMINARY TESTS SAMPLE SENT TO: FIELD NO. 

AS I RET. 

SIEVE.RECl:~I CR. 

ADJ. OR 
COMB. 

GRADE 

AS 

USED 

~~~~~~ of-. ------:z:::::.;::\~--.---L----------:1' (5' Pl~O HDOTRS, LAB 

SOUGHT~ ~\ dJ A CE ~H-' 
1~ CONTUCT . uot CONTRACT •HM I ~NOE ~ - ST. , 

~URE 
SOURCE I CHARGE I AUTHORIZATION 

: : : I 1 I • I • I I I I I 

:;pe..,IAL Oc;SIGNATION ACT IVITY I AMOUNT 
(U~C WHCN APP\.,CADL(I OA OBJECT 

, i i , ' , , ' ' ' : : I I ' ' i C!>sAMPLEOF So j L... 
I . . TEST SPECIMEN A B c . c ~·-Fo-R-US_E_IN ___ /})_~-,_:;11>;....~;:.~-:..,,=-....,Fv=---),,.-(.,/V-. ....,i)::-.A-:-:"'i::::_,.../o-. -, .... ""Yl'--;:::j)c::(?::-;;;;5'""'1'-=t;--=-r-1--:---

DATE TESH:D .L 
~-- coMPAcToR •ooT ~11 i: ssu11c P.~.1. I SAMPLE FROM !'iJ-or< .. ..iN?:r fl... - to - ooz. . '1\ 

INITIAL MO I STURE 

on SOAK WATER ML 

WATER ADDEO-ML I TOT ALI 

WATER l\DDEO "· 
MOISTURE AT COMPACTION '!., 

" I I I I I I WET WT, OF 9RJQUETTE - GMS I I I I l' 
H EIGHT OF BRIQUETTE-INCHES 

ORY DENS ITY OF BRIQ. - '1 Cu. FT. 

ST ABILOM ETER P" AT 2000 L BS . 

DI SPLACE.:-1ENT 

A-VALUE BY STABll .. OMETE lt 

GRADING AS usto WAS 08TAIN(O A S ~Ol LOW~: t:XUCIATION PRES. P.S.f. 

"1. BY WT . "· 8Y VOt_ . TC~T HO. oc:;cmPT10H THICI(, C Y STAB . FECT 

01 ( j--- Jtn J • f EXPAN.SION DIAL READ ING 

,, f\\\ . 
DEPTH 0 - / . .)" 
LOCATION OF SOURCE SA1" n~~/\fc.(~cl.1-t171) 

THIS SAMPLE f<~t0-00? 
IS SHIPPED IN '-
(NO. CONTAINERS> - . S f 4 
OWNER OR MANUFACTURER 

TOTAL OUP,NTITY 
AVAILABLE 

REMARKS 

A GROUP OF REPRESENTING 

'

AND IS ONE OF I SAMPLES 

(TONS, GAlS, BISl.S, 
!;iA, HC,\ 

C.r"'r L. T'k/'1·115 

77 
'7 

1~=L1?TS~~;r~ATE NEEDED-oq/ZAl!o 

· p '°C WA1"6Z.. CD/oJ@'/ 
I 

COi/ER A001TIONAL INFORMATION WITH LE11'EA 

DATE SAMPLED . --- 0 FrTT/7 a...o I 0 

I b JJIO\<(f\{kt-i:- av .' /· I THICK, ev EXP. PRESS:._!EET ...I.---~·+----· ~-- BY f'-" FA-/tT N A-s::1·te:D 1 TITLE T.-E-~ -(Cl'7rz:x 
...... --------------------1~"--~v_A_L_u_E~B~Y-[~~-P_A_N~S-I O~N""T~-""-~.,.. .... ~~"-""""1'11~'7':1:-:'1 

REMARKS : 
TEST R ESULTS SPEC. SP.OR . 

------------------1 LL. P .L 10 P. I . 
- FIH£ I I C V I --- I I:::.::·:· I I 

REL. C OMPACTION! 

AS Afrr.•n 
I--

w I CRUSHED 

~ 

SURF' ACE 

BASE 

SU BB ASE 

GRAVEL E QUIVALENT FACTOR 

TRAFFIC INOEX 

w EXUDATION PRESSURE 
::> 
~ EXPANSION PRESSURE 
> 
a: AT EOUILIBRUM SPEC. 

IHOICAT(O M INIMUM THICKNESS OF COVER 
FOR A80V[ CONDITIO NS lrECT) 

-TL-361 (Rev.10/78) 

"' 
COMBINED 

... I GRAOC 100 REV. 
~ 
-' SOO REV . 

IN PLACE IQ 
DENS 1TY 

-, 

a: Dr 
::> 1-t. 0 

MOISTURE 

.,, REL . COMP . 

I 

< - - ···1 " . IS•EC. ·~ J. ';; CRUSHED PART ICLES ... 
RICHARD CHAN ' 

·DISTRICT MATERIALS ENGINEER I 

BRANCH CHIEF, MATERIALS B .. 

DIST, CO, RTE, PM 

0 If - SM - Io I - o, 0 
LIMITS " 

CONT, NO. 7 3 5 (::;. 2-o p R.o jed- 04. 0 0 0 0 0 b -, l? 
FED. NO. $()..{!, o:r..jecT I ~o 
RES. ENGR OR SUPT. (Li JV'"(:;- NG;-u 'f. 2;-.J 
ADOREss 1 L l &RA-N"D ,.\.{c;\_ fv'\ s 1-to , <,?i'l( r-1.-. DA-/Llf,-"-ri) 
CONTRACTOR (..A 0, L~ C, I 2,.. · 
'P(!Of\(f?l S"lo-6/.2-117.-r- '/54-X. 510-2..l?'G·-4-8".?>C} 

.MAIL TO SAME DESTINATION AS SAMPLE 

.. .. -· ·™imr~11ru11manummnnma11B111 
eoo 10D ' 600 soo 400 JOO 200 /oo 

EXUDATION PRE SS URE IPSll 

II/ '1fi:'11:1 

11l 
I 

I 



n 
I 

l~~~Tt~~-- .- . ~\~~· ~l0AT~'""~mG~l6~Z0~10~I=;==:==== 
lllUCO +- -om RJ~ 2 1 2011 

Oo1sTR1cT 01i: .-' ·R 

D O IS. MAT L ! . .R . 

0RESI DENT ENCTMEER 

OcoNSTRucT10H 

0 TRANS. l 

0PAV"T.S~ 

0ACCOUNT j 

o I 

CALC. llY----'PPROYtO BY ___ _ 

GRADIN G ANALYSIS 

AS RET, 

MOISTURE AT COMPACTION '1. 

WET WT. OF SRI QUETTE-(;MS 

HEl(;HT OF BRIQUETTE-INCHES 

ORY DENSITY OF BRIO. - lt CU . FT. 

STABILOMETER PH AT 2000 LBS . 

OISPLACIO: .. ENT 

R -YALUE IY STABILOMETEI' 

(;RAOIH(; AS USEO WAS 08UINEO AS F'OLLOW:.: I l:XUOATION PR~. P .S.I. I I I I 11 
" · BY WT . ~BY VOL . TEST NO. DESCRIPTION THICK , eY STAB. FEET 

Of ( l. . 11.- ... ,, EXPAN,SION DIAL READINC 

THICK , BY EXP. PRESS ... EET ~ PlU\'6\ULt - 41!),; f· . I I·-..__~ 

t-------------------~ 11 - VALi.i[ aY E Xl'A NII 0 N 
REMARKS: 

TEST RES UL TS I SPEC . 'P. 0 II. I . . I ~~24 P.L 16 P.I. 18 ,IN! l e~ 

SURFACE 
REL. C~ACTION Dl 

BASE 
IN PLAC £ I OPTl 

SU88ASI!: 
OtNSITY I 
MOISTURE 

(;RAVEL EQUIVALENT FACTOR 
"·REL. co .. P. 

TRAFF'IC INDEX 

/ """"' 
STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTAW , 

SAMPLE IDENTIFICATION CARD c
7
AR

0
o . ~2ER '.2 

TL-0101 (REV. 10/97) - • C 8 4-.:.:;> 

i'HIS SAMPt.Cf<.-/O-Od2..£/,lAND IS ONE OF 
IS Sl-llPPEO IN A GROUP OF 
(NO. CONTAJNEllSl 
OWNER OR MANUFAClURER C.."T L. Tf<./'rJ\S 
TOT Al QUP,NT!TY 
AVAILASLE 
'REMARKS 

FtaD NO. 

DIST.LAS~ -'\if~ 
.E~ NO. ' 

' 

SAMPLES 
REPRESENTING 
~~l!Ol.S. 

PM.Ti <f F S i-C~ A't./AlYSi.S _:[ WA~ C.J)N@rJ 
t-AA) ' I 

COVER AOOmOHAL iNFoRMATION wm< LETTER 

DATE SAMPLED o 8~ / ~o 1 o - -BY fl-irA-fr/ N,.4-~E-7;? ! lll l l: /.E-, ('c./dL) 
DIST. CO, RTE, PM 

0 Lf - SM - Io I - o, b 
LIMITS 

CONT. No . .z3 5 (:;. z..o P~o}e.c-t- 04 00000 IO '18' 
FED. No. SM 0£.}ec:r l~a 

RES. ENGR. OR SUPT. "TU /\.)(s- f\JG;-u 'f. °'-1 
ADDRESS lt l G1?..A-r.fJ> lr/c3, MS I ~1 \?11( ~!..-. t)A-/t-l.A-N1) 

CONTRACTOR (.,Z\qu. ~I 2_ . 

'PH o"rrf 1 9 o- b2'l. -117.'r '54=.)( SI0--2.~6-4·8 39 

MAIL TO SAME DESTINATIO N AS S AMPLE 

w ~AU"'"' ' IVN "'"c.~~U " ~ SPEC. 1 
~ tE~X~P~AN-S-IO_N_P_R_f_S-SU_R_f~~~~~~~t-~~~~~-,,n~1'1M'~1""t:t1t"l'<t--__l.~~--,~~~~....l.._..., 

~ AT EQUll.IBRUM SPEC . ) DISTRICT MATERIALS ENGINEER ma1m-11111mllitt1 
eoo 100 600 soo 400 JOO 200 1 oo 

INDICATEO MINIMUM THICl(H[SS OF COVER BRANCH CHIEF. MATERIALS B 
FOii A80V( CONDITIONS lf'CETI I (XUOATIC.H PAlSSUAC IPSll 

- TL- 361 (Rev.10/78) II/ ~lf.'•1:1 ' ·-·•.,<( -·: 

11~ 

" :. 



1' 
TEST NO. DATE RECEIV(D lr\Zi "·~ Ql cm .. er~Pl§D ~OlO 
BIUED - DATE REPDRgf..C_j 3 2010 

GRADING ANALYS IS 

AS l RET . 
SPECIF . 

0 DI STRI CT DIR' " ')R 

D DIS. MAT LS . .R . 

0RESIDENT ENGINEER 

OcoNSTRu cT 10N 

RE PO RT OF TESTS ON 

SIEVE.REC£WEDI CR. 

ADJ. OR 
COMB . 

GRADE 

AS 

U SE D 

l.IMITS 

SOUGHT 0 IL 
3 

2 " ., 
2 

1') 

~ 
'I, 
l ., 
4 

6 
16 

30 

so 
100 

200 
sµ, 

. 1 f-L 

GRAOIN G AS USEO WAS OBTA IH(O AS f'OLLOW~ : 

CHARG E 

TES T SPECIMEN 

DATE TESTED 

COMPACTOR 'OOT PIU: S SUAC P. ~I. 

IN ITIAL MOISTURE 

SOAK WATER ML 

WATER ADDEO-ML ! TOTAL ) 

WATER AOOEO "7, 

MOIST URE AT COM PACTI ON .,, 

WET WT. OF BRIQUETTE-CMS 

HEIGHT OF BRI QU ETTE- I NCHES 

ORY DENS IT Y OF BRI O. - q CU. F'T, 

STABILOMETER P" AT 2D00 LBS . 

OISPLACEMENT 

R-VALUE BY STABll.OMETE ll 

l:XU IJATION PRES . P . S . I. 

ACTIVITY 
OR OBJECT 

A B 

'T. BY WT . 'T. BY vo1. . TEST NO . ocscR1PTIONI THICK. e v STAB . l'EET 

EXPAr(SI ON DIAl. READING 

THICK , BY EXP . PRESS. l'E ET 

~---------------------! R - VALUE llY £ Xl'AN SI ON 

TEST RES UL TS I SPEC . I $ P, 0 A. 

LL. 'f:jf, P . L 'l. I P.I. 

CV 
AS II tc'o. 

AS REC'D. 

w I CRUSHED 
CNUQHtO 

D TRANS. l. 

0PAV'T.S1 

gACCOUNT .. 

c 1· 0 

SURI" AC!!: 
COMBINED REL. COMPACTION 

l 

B AS!!: 

SU BB AS£ 

GRAVE L E OUIV ... L ENT !'ACTOR 

TRA l' l"IC INDEX 

... 
::> 
.J .. 
> 
a: 

!'; XUDAT I ON PR ESSUR E 

EXPANSION PRESSURE 

AT EOUILIBR UM SPEC. 

IND ICATED M INIMUM THICKNESS OF COVER 
f' OR ABOVE CONDITIONS (f'ECT) 

-TL-361 (Rtv. 10/78) 

~ 
GRADE I I IN P L ACE I OP 

~ 
I 100 R EV. 

I 500 REV. DENSIT Y 

IX I Or MOIS TURE 

5 l o •. .,, REL. COMP. 

1· ·- .. · •• . ..-. ·-
% CRUSHED PART !CL ES SPEC. 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

' ... -

" 

-·---·---. -----· 

. ' ) 
STATE OF CALIFORNIA • QF.PARTM'i':NT OF TRANSPORTATlt. ... · 
SAMPLE IDENTIFICATION CARD CARD NUMBER 

TL-0101 (REV. 10197) c 7 0 8 2 4 7 
0 PRELIMINARY TESTS 

r!1 
0 

fv-o ·(<._} tar /!...-fa - .ooz_ 

DEPTH· xi-:_s-- J5b o 

LOCATroNoF souRce SAA£ r/~ .. 4t.Jc. io;;a.u..i7·D 

THIS SAMPLE/-/ 0-·0 0 L-:_ jAND IS ONE OF 
IS SHIPPED I 5' I ..., A GROUP OF 
NO. CONTAINERS) 

· OWNER OR MANUFACTURER . C..r'\- I_. TR,A-~,6 

TOTAL ou~1TY lt.ESY!i""Es""u""'LT"'s..m...,.,,,es""'1R=e"'o:::....,J-DA...,TE~N=Ee=D""E.,...o -0-q__,.; / 7 ,,. ~ltJ 
AVAJLABLE f'vr NORMAL I I PRIORITY / .... ~I 
REMARKS 

'P _r . - W ATP:rl. C..0/\i71:3Vf .. 

COVF.R AOOrnONAL INFORMATION wml LETTER 

OATE SAMPLED o8;f z~o I 0 

av ILi FA-J+T N;l-~!-lev 1T1TLE /. E-~ (c. / 1d1....) 
DIST, CO, RTE. PM 

O/f -S /v\ -101 - 0 1 0 
LIMITS 

CONT. NO. Z3 5 & 2-o - PIZojec.-t- 04- 0 0 0 00 b-, l? 
FEO. NO. SV..8 o~.)e.c:I I ~o 
nEs. ENGR. oR suPT. Tl..l tV"&- f\JG;-u Y:.0-.J 
ADDRESS 1 l l ~rfj) Mc;, Ms \ <o Lg-Tl( f-l-. t.>A-/qA·"1"1) 
CONTRACTOR (..A °t l~ ~ \ i.' 
n' o"re-1 S) o - G.n-11 Tr 154-.x. c;1o-2.S?·& -tr-~· ~q 

MAIL TO SAME DESTINATION AS SAMPLE 

·mmmmmr•wmmi11nm1rr1111tnn11 
800 700 600 500 400 300 200 100 

EXUOATIC.N PR E SSURE IPSll 

U/ -4H:14:1 

L 



ITT 

DAT.E mAlJG 16 Z010 
rm~ \qf I CAlC. BY---'PPROVED .T--"--: 

~tD om RJAN 2 1 2011 
GRADING ANALYS IS 

0 DISTRICT DIR- .,')R 

Do1s. MAT 1..: .R . 

DRESID[NT ENCTNEER 

OcoNSTRucT1011 

0 TRANS 

0PAV'T!. 

0Accou 

0 

Sl~E I
. AS I RET . 

ADJ. OR 
COM8 . 

GRADE 

AS 

USED 

SPECIF . DI REPORT OF TESTS ON 
LIMITS c==='i I' 

RECD/el CR • SOUGHT 0 

3 CHA ROE 

2·~ 

' \~ 
STATE OF CALIFORNIA• DEPARTMENT OF TRANSPORTATION 
SAMPLE IDENTIFICATIJ>N CARD .CAFID Nv. -n 
TL--0101 (REV. 10/97) " . • C 7 0 8 2 44 

2 SPECIAi.. OESIGtlATION ACTIVITY I ' ................ . 
· lusc: WMCN A-.-L•CAat.c• OR OBJ~CT AMOUN . LJ ll IAL T l 

I'll I • ' ' T I ~ l I I I ' I I • I ' ~ I ' t SAMPLE OF SoiL 
1 · TESTSPECIME>< A B C · o .C!>FORUSEIN 

~ _ ,__ DATE TESTED ~ 
!U<..i :Y&'r:f Fnur'i>A-T io....J 

11, COMPACTOR FOOT PllES&uu: P.~.. l SAMPLE FROM 
>., INITIAi.. MOISTURE ... 
4 SOAK WATl!:R Ml.. 

8 WATER ADDED-Ml.. CTOT .AL) 

16 Wo\TER ADDED '1. 

30 MOISTURE AT COMPACTION '1. 

so WET WT , OF BRI QU!:TTE-CMS 

100 HEIGHT OF BRI QUETT £-INCHES 

200 ORV Dl!:NSITY OF BRIO. - ll Cu . FT. 

sµ. STABll..OMETER PH AT 2000 1..BS. 

,1µ OISPl..ACE.MENT 

A-VALUE IY STABILOMETEll 

CRAO IHC AS USCO WAS OBTAINCO AS F'Ol lOW:.: CXUCIATION PRfS. P.S. 1. 

'1. BV WT . '1. av vo1... -----DESCRIPTION I THICK. e:v STAB. Fl!:ET 

EXPANSION DIAi.. REAOIN C 

THICK. BY EXP. PRESS. FEET 

I .\-IX YI ....,_ ·71- i _ ,R-VALUt: BYt:lCl'AIUIOll ·--i 

I NOA) pt:a-snc . I 
SURFACE 

BASE 

SUBBASE 

GRAVEL. EOUIVAl..ENT F'ACTOR 

TRAFFIC INDEX 

w EXUDATION PRESSURE 
:> 
:: EXPANSIOfl PRESSURE 
> 
II: AT EQUll..IBRUM SPEC. 

INDICATED MINIMUM THICKNESS OF COVEA 
ro~ ABOVE CONDITIONS (FEET) 

-TL-361 (Rev.10/78) 

... 
,,; 

.. 
~ ., 

a: 
::> 
0 

SPEC. SP. 0 II . 

, 11111: 

I AS REC"O . I I AS 11 i::c'o. I I 
1-:~~~~~~~~~-+~~~~-lc-uSHEO 

CRUSHED 

COMBINED REL. COMPACTIO 
CRADE 

100 REV . IN PlACE 

500 REV • DENSITY 

Or MOISTURE 

o,. '1. REL. COMP . 

~CRUSHED PART ICLES SPEC. 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

·-.... . J 

DEPTH '-f 0 ..- q f.. 
LOCATION OF SO\)RCE Sl"rrlf FJ:(./t"fYC.iS& l.Ll'7V 

THIS S/WoPI.£/( ·70~00-,$/Rl!VlD IS ONE OF 
IS SHIPPED IN v I A GROUP OF 
(NO. CONTAINE: 

OWNER OR MANUFACTURER CA-Lil{,4-/\/..S 
TOTAL QUANTITY IIDY_......R .... ESU~LT;..~~S~IR..,;;EO~~I D-ATE-N-EEO_EO_._ I..-,,-
AVAILABLE -~RMAI. _Li ffi!OR!TY _ 0'1t£>t/10 
~KS . 

3Mk) PA-@., j ci..E--s~-ce A~tr't-i$i 5 f.L 
I \/\fl\~ c()/\J12/'\J'I I 

COVE~ AcomoNAL iifoRMATlON Willi l.ETTEA 

DATE SAMPLED a~/ // I ~o 1 o 
.av -K)FAAT IVl'rSl-IB IT!TLE . 71 t3. [c...i'vi L.) 
DIST. CO, RTE. PM . 

0 tf - .s IV? - I 0 I - o. 0 
LIMITS 

CONT. NO. 2 '.>S ~ ~o :recs- 04- 0 0 00 0 b 7£"> 
FED. NO. · Su,& O &J !2-CT" \ b 0 
RES. ENGR. OR SUPT. nu...re:- N~cJ y 'E-N 
ADDRESS I\ l Gf<Ar.ff> .A-Vct. (VI.$ l (:, ' e f-L oRr~..1.,;..-r ... J J) 
CONTRACTOR C..J>rq_ t.{lo \ 2-
)?K()Ne : §o-622--1115" . 'FA->'; SI0-2..Sb-4=~".r9 

M A l L T O SAME DEST,INATION AS SAMPLE 

-•1•m111rn1m1i~ 
800 700 600 500 400 300 zoo 100 

£XUDATIC.N PRtSSURC IPSll 

H/ 4rt:'4 '.t 

·' 



~ 

TEST HO., DAT.~ llEAUG 16 2010 - -~ ·'.· • ~o CAlC . BY-----'PPROVEO 9y, __ _ 

a1uco om RE~A~ ·2 1 20 11. 

Oo1sTR 1CT 01 P..--..">R 

0 DIS. MA T L! :R . 

0RESIOENT EN" - -C:ER 

OcoNSTRuc1 10N 

GRADING ANALYS IS 
ADJ. OR 
COMB . 

SPECIF. REPORT OF TESTS ON 
AS 

S I EllE 'R£CE~ 

3 
2,, 

"l 

2 

RET. 

CR. CRAOE 

AS 

USEO 
L IMITS 

SOUCHT 0 bll 
CHARCE 

ACTIVI TY 
OR OBJECT 

D TRANS. I 

0PAV"T . S I 

0ACC0UHT" . 

0 

AMOUNT . 

.. ....-, 
. .. . \. 

STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTAT IC f 
SAMPLE IDENTIFICATl.ON"-C:i'RC"' CARD ·, ., .-BER 

TL-0101 (REV. 10/97) C 7 0 8 24S 
FJarl NO. . 

1"S I I I • i I I I i : I I ' I I ' .....-t SAMPLE OF 

I 1 . TEST SPECIMD< A B C . D (!) FOR.USE IN 
1
/. CATE TESTED :::;) 

~ - COMPACTOR ,OOT ""EI SUI!( " · S.I. <-SAMPLE---FRO-M--f'<>=--o-""fl_;-:-;,:-l(?,;-:-.----/(:::-_---:,--o=---o=-o:-:2-;:;------:;~;-. ...... ~~ 
>., INIT IAL MO IS TU RE .,_ I 

I 
SOAK WAT ER ML 4 

8 WATER AOOEO-ML !TOTAL) 

'" 16 WAT ER ADDEO "· 
30 MOISTURE AT C0¥P ACT IOH '7. 

so WET w T. OF BRI QUET TE-CMS 

100 HEIGHT OF BRI OUETT E-I NCH ES 

200 OR Y OEHS ITY OF BRI O. - ll CU . F T. 

5µ. STABILOMETEA PH AT 200 0 LBS . 

,.tµ OISPLACE.: ... E:NT 

A - VALUE IY STABI L OMET E R 

GRADING AS USEO WAS OSTAIN(O AS FOLLOW:. : t.XUC>A T IOH PRES . P . S .I. 

'7. BY WT . TEST HO . • OE:SCRIPT ION I THICK . ev STAB. n:ET 

EXPANSION OIAL REAOIN C 

THICK . BY EXP . PRESS. F"EU 

..._---------------------' A - VA L UE BY E lCl'A • SI ON 
REMARKS : 

SURFACE 

BASE 

SU BB ASE 

CRAVEL EOUlVALEHT FACTOR 

TRAl'F"IC INDEX 

.., EXUDATION PRESSURE 
::> 
::_ EXPANSION PRESSURE 
> 
D: AT EOUILIBRUM SPEC . 

INDICATED MINIMUM TIUCKNESS OF COVCR 
FOii ABOVE CONDIT IONS (rtETl 

-TL-361(Rt~I0/78) 

TEST RES UL TS I S PEC. I s ... 0 It. 

~ . . . 
CV 

I FINE 

•s 11 e:c' o. 
AS AEC"O . 

~ I CRUSHED 
Cll USHE O 

COMB INED REL. CCMPACTION ~ 

.... I CRAOE I l 1NPLACtlo 
~ 

100 REV. 

I 500 REV . OCNSIT Y 

o: 1 Or MO ISTURE 

~ l o .. "7. RCL. COMP . .. - .. ~ . , . 
':. CA:U SH(O PAR T IC.l CS S PCC. 

RI' 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

,• 

DEPTH 

LOCATION OF SOURCE 

THIS SAMPLE ,::;ro-00 2 - !AND IS oNE oF 
IS ~;o..:DCI .5 /Cj A GROUP OF 

OWNER OR MANUFACTURER C.~ '-TR.It-I\/; 
TOTAL QUANTITY 
AVAILABLE 

PRl~lY I DATE NEEDED Oct/ ZA/ia 
REMARKS 

PA-~TicL.f-S t er M l'fsis pr WA~ C.1)1,r i'EN'I 
I Ml\' ' , ---/ 

COVER AOOlllONAl l~TION WITH LETTI:R 

DATE SAMPLED 0 8'. ao 1 0 

BY fLi FA-,..¥/ N,11-stl-e:Q T. E-, (Ci ll't~ 

DIST, CO, RTE. PM 

0 lf - S M --:-=~/ o I o, 0 
LIMITS 

CONT. N0.23 5& Z..o Pl(oje.d- 0400000 ~ -,~ 

FED. NO. S(.A..B, oP...).e.c:T I ~ o 
RES. ENGR. OR SUPT. "'/U /\..)(:;:- tv(E;;U y.Q..J 
ADDRESS \ l l G:RkN'J> ,+.re, M S I fo , S?'il( fl-.. t:>fr/Q/+N1 

CONTRACTOR C..A°t 4- f> l 2.. 
w o"re , 9 o - 6n-n 1.-r 'f'i\-?< c:; 1 o- 21?"& - Lt 8· 39 

MAIL TO SAME DESTINATION AS SAMPLE 

\ . · · · · -· · · ··· · ·· · · ·· ·-

®--11Wililiilifl ~-iIBJ!illIIDillilll 
200 10 0 300 eoo 700 60 0 500 400 

[XUOA T IGH PR(SSURC I PS ll 

HI ~fr.•~:1 

I 1 

· I 



__ ......_ ___ ------ -------------------- ---- --------·-·--·----------

l~}~oi ' Qlf L .. ,M,N_:£_U01l 
CALC. BY ---"PPAOVEO BY _ ___ _ 

OAT.E mttvA'lJG 1 6 2010 1R 0 DISTlllCT DI P 

Oo1s. MAT L! :R. 

0RESt Or:NT ENCINEER 

OcoNSTRucnoH 

GRACING ANALYS IS 

AS 
SIEVE IR£CEN!:O 

RET . 

CR. 

ADJ. OR 
COMB. 

CR ADE 

AS 

USED 

SPECIF . REPORT OF. TESTS ON 

LIMITS 

SOUGHT 0 \l 
CHA RO E 

I I I t t 

IAL ICNATION ACTIVITY 
IUSC WM C N ·~~t. •c•• t.. c • OR: OBJ~CT 

0 TRANS. I 

0 PAv·T. sl' 
0ACCOUNT 

0 i 

·· ·· ; 

-~ 

STATE OF CALIFORNIA • .DEPARTMENT OF TRANSPORTATlC ~ 

SAMPLE IDENTIFICATION CARD . .i' CARD 1\-.• ftjER 

TL-0101 (~EV.1 0/97) C 7 0 8 24b 
FlaDNO. -
~~NO. £J5f J 'r 

: ; : ; : : : i I : r r -: : : 1 j ~OF s a / L ~-
;;-+--+---+--+--1--~~~T:_:E:=S..'...T _;S::P_::EC~l_:M:_:EH~----- [ A I B I c I 0 1 '?~..fOR USE IN f!;-{<...i'."Y~ Ffn,uv-Wlr I /cµ..J D'ES I(:;-,/\/ 

DATE TESTED 

• COMPACTORrOOTP'lt1:ssu~CP'. S..I . P..-10 -00 

· ·-·'' I I I l lNITl ... LMOISTU RE ':;. I I I I ' 
SOAK WATER ML DEPTH 0 ,..,....--=_,..~,,..,.,,.,~~'-----,:.-,--.:.....:.....::::--,-~---:---=-___J~~.:"'I/ 
WATER ADDED-ML !TOT ALI LOCATION OF SO~RCE SA-7V f?t./:rrfC..iS<f) tJ...170 

WATER ADDEO 'T. 

·- - MOISTUREATCOMPACTIOH . 'T. \ THISSAMPLE -/0 -002-ANDISONEOF SAMPk~..,. 
' ~ - 1 IS SHIPPED I , A GROUP OF REPR=i;i• 1 ING 

WET WT. OF BRIQUETTE-CMS l (NO.CONT-'! .$~0 !!,.qiis.~~eas, 
HEIGHT OF llRI ®ETT E- INCH ES . OWNER OR MANUFACTURER 

DRY DENSITY OF BRIO. - q c u. FT. I :;:TO;::;T;-;Al;--;:;QU;-;-ANT;-:;:;:;:;llY:;;------,-,.m~~w~~~'-rDATE NEEDEDO"' '~ · ' 0 

S T ... lllLOM ETER P., AT 2000 LllS . 

DISPL"CE.:AENT 

R - VA LU£ llY S TABILOMl!:TEll 

GRAO·ING AS VSEO WAS 08T41NEO AS FOi.LOW:. : CXUCIAT ION PRES. P . S .J. 

-r. llY WT. 

EXPAN.SION Ol"L REAOINC 

-;,, BY voi.. . TEST NO. DESCR1PTIOHI TH1C•<. eY sT,.8 . FtET 

Of I JI "',, " • 
THtCt< BY £XP . PRESS. FEET I e PID\'6\lltt -s fb.' 1. I · ~ · - -+- -- .... __ 

t---------- --- ---- ----1 fl - YALU [ ev 'l(l'AIUI 011 

REMARKS: 

l'' 
SURF,.CE 

llASE 

SU811ASE 

IHOICATEO MINIMUM THICKNESS OF COVER 
FOii AllOYE CONDITIONS (1ECT1 

-TL- 361 (Rtv. 10/78) 

11 

SPE C. SP'. 0 II. 

""' I Cl 

REL. CCMPACTION C 

DENSITY 

SPEC. 

RICHA.~D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

IN PLACE I OP 

AVAILABLE 7/&>!' I 

PA-tzTi ci..~-5~-te &N6-i-'ISI s,(IAA ) REMARKS ~ 

W;•<'TC!Z c-O.N72r0-, 

COVEii AllOITlOllAl INfORMATION Willi l.EMR 

DATE SAA1PLED 0 9· nr I ~o I 0 
BY -f{_/FAAT NA-St-IC:"'.J> 1rm.e r , t3 . {c..,'vi'L.) 
DIST, CO, RTE. PM . 

O Lf-SIV>-/Ot-o, O 
LIMITS 

Cbr<r. NO. 2. >S ~ IP(<O }-e; cs 04- 0 0 00 0 {::> 7 'O 
FED. NO. S~ oi?..JECS I b 0 
AES. ENGA. OR SUPT. r£,lATk" N~ 1~N 
ADDRESS It\ Gf<.Mf> ktG. M~ I(,, r e f-L. Okr~NQ 
CONTRACTOR' C.;"1- C\I./~ \2.. 
))KoAJe: 5io-6U--111S . 'F..+>'; sio-z.e b -t+-~39 

MAIL TO SAME DESTINATION AS SAMPLE 

·m11mmam1I1R111111111tt1 
800 700 600 500 400 300 200 I 00 . 

EXUOATICiN PRCSSURC r PSll 

H/ '41i.'IS:t 

-, 

. I 



JL . . -

~3r ~ 45-o :::~mr 3 9J,QW_ 
BILLED om REELS_ 0 7 2011 · 

Oo1srR1CT 011J-·.- - ,R 0 TRANS. 

Do1s. MAT 1..! , R. 0PAV"T.~ 

0ACCOUN DRESIDENT EN~rNEER 

OcoNST11ucr1 0N 0 

AS I RET . 

GRADING ANALYSIS 
sPEClr. 

RE PO RT OF TESTS ON 

SIEVEiAECENEDI CR. 
l..1MI TS .....____ r-.. \ L 

__ ___ SOUCHT 0 ~ 

AS 

USED 

ADJ. OR 
COMB. 

CR ADE 

· ~ CON TIU.Cf u~c C:ONTlllAC T ~ 
3 SOURCE CH ARCE c::::> 

l--...--r--.~..----+--r--.~..---,..--;---,r--r--,--r1~ 
2,, .. 
2 

TEST SPECIMEN 

DAT E TESTED 

COM PACTO R roar ,.~ESSU~C ... s. 1. 

INITIAi.. MOISTURE ~ 

SOAK WAT£R Ml.. 

WATER ADDEO-ML. ITOTAL.) 

WATER ADDED "· 
MOI STURE AT COM PACTIO N I'. 

-ACTIVITY 
OR 08JtCT 

A B c 1· 0 

. ,-~ 

STATE OF CALIFORNIA . DEPARTMENT.OF TRANSPORTATl1 
'• : 

SAMPLE IDENTIFICAi"ION CARD C C7AROC. 1<i2oER7r-1 \ : 

Tl--0101(REV.10/97) ~I v =\ · 
0 PRELIMINARY TESTS !':JIMPLE SENT TO: IAELD NO. 

IHISSAMPLE ((--t o-oo>- IAN01sONEOF 
IS SHIPPED IN S A GROUP OF 

'· COtlTAINERSl ' WET WT. OF BRIQUETTE- CMS 

HEI CHT 0,- 8RIQUETT£-INCl1 tS 
• · OWNER OR MANUFACTURER C-rr L-. T.ivh\S 

l 

ORY DENSITY OF 8RIQ. - ll CU . FT. 

STA81 L.OMETER p" AT 2000 1..es. 

OISPL.ACE.:.1tNT 

R-VAl..UE IT ST A B I L OMETER 

GRAOIHG AS usto WAS OltTAINtO AS rol LOW:,: CXUCIAT ION P RfS. P. S. I. 

I'. BY WT . 7. llY vo1.. . TEST HO. otscR1PT10N I THICK. ev STA B. F tET 

EXPAl(SION DIAL READ INC 

THICK. BY EXP . PRESS. FEET 

t---------------------1 A - VALUE IY El( l'AM 5 1 0 11 
REMARJ<S: 

SPEC. SP, 0 II. 

FIN[ I lcv JI::! AS-:=Rr:c·=--o. ---+1~1~s11rc'o. I ~ 
CRUSHED GRUSH(O t .... 

"' SURf"ACt 

BASE 

SU89ASE 

GRAVEL EOUI VAl..ENT FACTOR 

T RAFFIC I NDEX 

"' EXUDATION PRESSURE 
:!> 

;t EXPANSION PRl!:SSURE 
> 

a:: AT tou11..1eRUM SPEC. 

INOICATtO MINIMUM THICKNESS or COV CR 
FOi! ABOVE COHDIT IOHS IF(CTl 

-TL-361(Rtv. 10 /78) 

.. 
~ 
..J 

a: 
:!> 
0 

COM81Nl!:D 

CORA0£ ,~ 

SOO REV • 

Or 
o,. 

REL. COMPACTION 

IN l'LACC 

DENSITY 

MOIS TUA( 

°1. l!CL . COM P. 

':!. CRUSHED PARTICLES SPEC . 

RICHAl<D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHJEF, MATERIALS B 

1~LtfilANTITY l~~a~ORTIY I DATE NEEDED ott/ ZA/Ja 
. REMARKS 

P"'*Ti rPi:AtkL.Y<lS"; p :r, WATt@. C . .Ql'JrrziL 

ao 10 
/. E-, (c. i V'{ (__ 

DIST, CO, RTE. PM 

Oif-SIV\-101 - o, (J" 

LIMITS 

CONT. NO. 2.3 S ~ 2-0 Pito jed- 04 0 0 0 0 0 6 1 ff 
FED.No. SW!. q~Jecr l~o 

RES. ENGR. OR SUPT. "IU f...J&- N°"6;v y."OJ 
ADDRESS I l l GRA-N"J> Irr€ . . llJI. $ I Co • c;:i-J.{ Fl-. t>frf~ 
CONTRACTOR CAq4-"- l ~ 
TuOl\fe"i 9o- 6.n-n7.> 'Flt-~ 510- 2.~l>,-4=8'" 39 

MAIL TO SAME DESTI NATION AS SAMPLE 

·----1111 
800 700 600 500 400 300 200 100 

EXUDATION PAESSURt IPSll 

HI '11i:11\:1 



n ---
TEST NO. DATt 11cccrycDG 3 Q 2010 OD1STR1CT D,,.. ~R D TRANS. '.: a Al11 . AU DDtS. MATL. ! ,R. 0PAV'T.s• I 

/) _ ~ c_ALC . &Y--APPRovco n ORcsiDP:NT EM1. ... 1EER 0Accou .. r) 
C"C"B 0 7 2Q J1 OcoNSTRUCTION 0 ; 

&ILLCD DATE REPOhH--.- 1 

GRADING ANALYS IS REPORT OF TESTS ON 

AS 
SI EVEIRECENED 

3 

RET . 

CR. 
I 

- - I 
r (:ONT•A(T~ use CONT•ACT •TC M I 

SOURCE CHARGP: 1 AUTHO=~n~~N 
21' I . . . . l ' I I 

· 2 : : : • • f : : ! • : • 

STATE" OF CALIFORNIA • Df.i;'ARTM~ OF TRANSPO~Ar ,,. .\ · 

SAMPLE IDENTIFICAl~ON CARD c7AR0 . /'2
6
~9_1-_ · 

n.-0101 (REV. 1007) . C 0 --~I. \ 
FlELD NO. 

~ ~ D. cl\ RE<l. ~- . 

2 :>PRIAL. OESIGNAYION ACTIVITY l I 

I 
•un WHCH _.,.~~•<A•"' OR OBJP:CT AMOUNT 1 - ECI 1v • 1 , I · '-" ;;;;;;;..._ _______ __,~,'------'11';..._----IJm---------

> , • • • , 1 , • , : , , , 1 · cw:> SAMPLE OF so, L 
l · TEST SPECIMEI< • A B C D (!) _FO __ R_USE----IN--/!rl<..J--.'""y,_~:;:,=-,.....~:;..· -fi-"~'---J)=-~....,.-,-, .... ,0- N- --,D"e$=---_,....t.,....e---'-,N---

>4 _ DATE TESTt:O . ::::> 
·~ COMPACTOR ,OOT ,IU:SSU~E , _,._,_ <:( .,..SAM__,PLE.......,,..,,FR=-oM,..,..---,R.i:---,- o=-- _-·_0_ 0_ 73.,...--- ----------
.• ton INITIAL. MOISTURt '::. 

4 i'.) l 
SOAK WAHR ML. DEPlH I 0 - I. 

~ .J WAT ER ADDEO-ML. I TOT AL.I -LOCA--Tt-ON_ O_F_SO_ \)RC_ E_91"1'V__;..=--PFf.-'-:.:/W:..-.<_ C..__,l,...:$-(S/-CL--.f-70-----"~~d-~ a 
16 WATER ADDED '1. 

30 c Ii MOISTURE AT COMPACTION '1. AND IS ONE OF 
QL A~~ 

50 ...::..LP- WET WT. OF' BRI QUtTTE- CMS 

qo HEIGHT OF' BRIQUtTTt-INCHES Cfrt._7M7'JS 
it. DJIY DENSITY OF BRIO. - q cu. FT. l~Xts~ 1w=LTSa~1DATENEEDED-oq/iif/io 

100 

200 
sµ. 1'1 . STABIL.OMETER PH AT 2000 LBS . . · 

13 OISPL.ACf.:...tNT ~1 PA-~11'cLE--si-ce Aeftci-'/sis PI 
A-VALUE 8V STABILDMETER ~/ ~ -,=. ,~ I WA>c:-:r--.. c.01\J-=''-' I 

1µ 

CAAOIHC AS USED WAS DITAINCD 4S FDllOW:.: l:XUCIATION PRES. P.S.I . -------......:~:...!... ~-

0 I ( ~ . -- ... - II • " . , EXPANSION DIAl. READIH C 

'r. llY WT . % BY VOL. Tf:$T NO. DESClllO'TION I TH I CK . BY STAB . Ft ET 

Jj l'f'Wl~P7\"'tf7 Llf .L I. _ . _ _ THICK BY EXP. PRESS. FEET 
---'-----'----+---- a.... .. - . 

RtMARt<S: 

SUR,.ACt 

DASE 

SUBBASC 

GRAVEL EOUIVAl.ENT FACTOR 

TRAF,.IC INDEX 

w P:XUDATION PRESSURE 
::> 
:: l!:XPAHS10N PRl!:SSURE 
> 
0: AT t:QUILIBRUM .. SPCC. 

INOIC4T(O MINIMUM THICKNESS or COVER 
FOR A80V( CONDITIONS IHCTI 

-TL-~61(Rt~I0/78) 

11-YALUI!: 8'1' l!:Xl'AltSI O N 

TEST RES UL TS SPEC. S o> __ CI R. 9ULIC I SSo' §-eui:1no 

~· 
P.t. 20 P.I . II 

CV 
"NE 

Al> l>Alt(NI 

~REC'O 
----------+ -----ta.: ,. Ec'o. 

----------t------t C~U8H(D 
"' I 

I CRUSHED 

COMBINEO REL. CCMPACTION I 
.... IDO REV . 
~ ... SOO REV . 

IN Pl4CC I 0 

OCHS ITY 

"' 
I 0, 

::> Io,. 0 

I I I MOIS TUR( I I : 
"1. REL . COMP. 

~ CRUSHCO P4RTICl [5 SPEC. f 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

~ A!lOl1lOHA1. lllRJRlol4TION Willi l.ETWI 

DATE SAMPLED o ~ TT7 I ~o 1 o 
BY ft/F,1-AT /\f/'rsH{::;:p I 

1 \TITLE r, t3. (c.Jv1 ~) 
DIST, CO, RTE. PM 

O 1.f-S/VJ - /Ol--.O, o 
LIMITS 

CONT. NO. 2 '3> 5 c,;z.o i)>(<O j-e CY 04 0 0 00 0 f:, 7 ?3 
FED. NO. Si..J.. o~E-c.:;- lb 0 . 
RES. ENGR. OR SUPT. . "'TU. ~JC.f: l\J~ '/ E'l\J 

. ADDRESS . , \I GRArtJ> A-ve. M!; l (:, , e f'-L. oRi-~]) 
CONTRACTOR C..A-~L((o I 2... . 
Pt<oAie: §o- GU--rns , 'FA->': sio-z.e~-4-039 

MA~L TO SAME DESTINATION AS SAMPLE 

-111~~1 
200 100 300 800 700 600 soo 400 

(lUD4T ION PAtSSURC ll'Sll 

H/ •ift'..•l!:t 

i 
I 

. I 

.·1 

·1 

l 
i 
I 

·: 
I 



.•. 

T~~T NO. 
OAT.E "XUG 3 0 2010 

~123 41£ I CALC. 8YmoR07ED gy,_ 

OD1sTR 1cr D111 ··~,R ·a TRAHs. LI 

DD1S. MAT L" .R. o,.AV'T.Sl!:O 

~lLCD -l- DAT[ REPORTED_ 20 11 
0RESIOl!:NT ENGINEER 0ACCOUNTI 

Oco11STRuCT 10N 0 
GRADING ANALYSIS 

AS I Rl!:T . 
ADJ. OR 
COM8. AS 

USED 

SPEC., . DI REPORT OF TESTS O N 
L1MI TS '.>"2 '.J 

Sl~.RECENEDI CR. 

3 
2,, ., 

GRADE SOUGHT 0 61L 
CHARGE 

2 - ACTIVITY 
OR 08JECT 

111, 

TEST SPECIM EH 

I ~ I -+---- I I I I DATE TES TED 

~ 
) .• 
4 

8 
16 

30 
50 
100 

200 
5µ. 

.Iµ 

GRADING AS US(D WAS OBTAINED AS f'Ol~DW::. : 

COMPACTOR ,.OOT "RES SU RC "· S.I. 

INITIAL MOISTURE 

SOAK WATER ML 

WATER "ODED-M L ITOT ~) 

WATER ADDEO '7. 

MDI STURE AT COMPACTION '1. 

WET WT. OF !IRI QUETTE- GMS 

HEIGHT OF BRIQUETTE- IHCHES 

DRY DENSITY OF BRIQ. - q CU. F T. 

STABILOMETER P" AT 2000 LBS . 

OI SPLACf.MENT 

R-VALU[ IY STA81LOMl!:T[ll 

CXUCIATION PRfS. P . S .I . 

. -- · ··-· DESCRIPTION I THICK. av STAB. F"EET 

EXPAH.SJON DIAL REA DING 

THICK, av EXP . PRESS. FE~ 

t---------------------1 fl - YALU E av ElCl'A .. SI 0 N 

A 

REMARKS: 
TEST R ES UL TS l SPEC . 

l..L. 2, 

B 

SP. 0 II. 

AMOUNT 

c , . 0 

' " Cl I C 

SURFACE 
REL. CCMPACTION 

II.ASE 

SUBBAS E 

GRAVEL EQUIVALENT FACTOR 

TRAl'FIC INDEX 

w [XUDATION PRESSURE 
::> 
~ EXPANSION PRESSURE 
> 
II: AT EQUIL l!IRUM SPEC. 

INDICATED MINIMUM T>UCKNESS or COVER 
1'011 AllOVE CONDITIONS l rC CT) 

-TL-~61 {Rtv.10/78) 
/ ,·· 

DENS 1r. 
MOIS TUR[ 

'T. llEL. COMP. 

'1 CRUSHED PART IC~ ES SPEC. l 

ru\,,n/'\,"(D-CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERlALS B 

~ . - ~ 

STATE OF .CALIFORNIA • DEl?ARTME~ OF TRANSPORf . 1

1 ~\ 
SAMPLE IDENTIFICATION CARD CAh--r1UMBER 

Tl-0101 (REV.10/97) C 7 0 82 7 L 

A;?..uv'D1'--;-io rJ 

l'iT07?-i ta-- /Z - 10 -

DEPTH 7 ~ - I b · 
LOCATION OF SOURCE SAN Pf?.At'1c.i~·Sl.W-ro 

THIS SAMPLE 
IS SHIPPED IN 
NO. CONT, 

· · OWNER OR MANUFACTURER 

AND IS ONE OF 
A GROUP OF 

, __ 

TOTAL OU..vmTY l~ESULrsaSJREO lDATE NEEDED rl/.) 1~. "'"lo 
AVAILABLE NORMAL PRIOAllY v-~/f;-""'1/1 

REMARKS tl>(W!E .JttllHYS1~ p_r-1 \N'NfQZ. c . .D/l./TEN'l 

COVER AOCIOONAl. INFORMATIQ.~ WITH lFrTER 
DATE SAMPLED . ao I 0 

BY fLi FA-~ /. E, 
DIST, CO, RTE. PM 

Olf -S M - . /OI - o, O 
LIMITS 

coNT.No.z35~2-o • P~o'.iec:r 04000006-1&' 
FED. No. · Sf.J-8 01!.je.cr l coo 
RES. ENGR. OR SUPT. ~U 1'.J&- fVG;v 'f.6'J 
ADDRESS l l l ~,..rp ll-rF3, W\ S I<., . <A'PC r-1.-.. i)l>r('-l.PmJi. 
CONTRACTOR C.Aqq. ~ l 2.. 
']>.!10>\fl?"l :90-f>.n-n 7.> 'Bil< SI0 - 2.$?.'(~ -Lr-8»~9 

MAIL TO SAME DESTINATION AS SAMPLE 

1mmm11m1 
800 700 600 500 400 300 zoo 100 

CXUDATIC.N PRCS SURC IPSll 

H/ ~lr.1,l:i 

I 
I 
I 

.i 



n 
- -- ----- - - . . .. " 

TEST NQ. OAT\ ,Ef~VE& 0 2010 0 DISTR ICT D•R·· · · . ,R 0 TRANS ....... _ , 

:l.J' AQ f\UU t> o Dis MAT 1..s. ,R. o PAV' T . sf.I"·' •• • s,:;n: oF c~l..1F.O~~-=-· DEPARTMENT oFTRANSPO~_t~6 .... J~sefi , \0 Lfb CALC. BY---"PPROVEO BY 0RtS.IOENT ENCl~EER 0ACCOUNT I SAMPLE IDENTIFICATIGN CARD c 7 0 8 2 7 3· 
- - Ll:'B ·O 7 ZQ 11 · OcoNSTRucT10N 0 n.-0101 (REV. 1o/97) 
ll llED DATE ltE~R~ 

GRADIN G A NAL.YSIS REPORT OF TESTS O N 

AS I RET . 

ISU:VE.RECOIWI CR. 

3 
2

., .. 
2 

lit, 

~ 

'4 
~. 

4 

8 
16 

30 

so 
100 

200 
5µ. 

•. 1µ 

ADJ. OR 
COMB. 

CR ADE 

AS 

USED \L 
SOURCE 

TEST SPECIMEN 

DATE TESTED 

COMPACTOR '00T ,,,ES SUit£ P. ~I. 

INITIAi.. MOISTURE "'· 
SOAK WATER Ml. 

WATER ADDED - Ml. ITOTAI.) 

WAT Elt ADDED '1. 

MOISTURE AT COMPACTION '1. 

WET WT. OF SRI OUETTE-CMS 

HEICHT OF BRIQUETTE-INCHES 

DRY DENS ITY OF 8RIQ. - It CU: FT .' 

STA81LOM ETER PH AT 2000 L8S . 

DISPL ACE.:AENT 

R-VAl..UE BY ST4811..0NETER 

LOW:.: I CXUOATION PRES . P.S.I. 

THICK . BY STAG . FEET 

EXPANSION DIAi.. READINC 

THICK. BY EXP . PRESS. F"EET 

ACTIVITY 
OR OBJECT 

A B c 1· 0 

t--------..... ------------ R -YA LUE av E XPAllSIOll 

TEST RESULTS SPEC. SP.~ II . I 1 1..1..s,sP. l. 2( P.I. 2.-(., I I u-r·-- ~~· ! 

r---------------l. CV I ""r l e~ I I I A·s REc·D . I I As ue'D. I I I 
SUllFACE 

BASE 

SU89ASE 

CRAVEI.. EOUIVAl.EHT FACTOR 

TRAFFIC INOEX 

w EXUDATION PRESSURE. 
:::> 
~ EXPANSION PltESSURE 
> 
II: AT tQUll.IBRUM SPEC. 

INO ICAT[O MINIMUM THICKH[.SS or COVER 
FOR ABOVE CONDITIO NS (FCCTl 

-TL-361 (Rev.10/78) 

... .,, 

... 
~ 

« 
:> 
0 

CRUSHED CllU$HEO 

COMBINED 

GRADE • ~ 

SOO REV. 

Or 

o,. 

REL. CCMPACTION 0 

IN PLACE I OPT 

DENSITY 

MOISTURE 

'1. REL. COMP . 

:!. CRUSHED PART !Cl ES SPEC. I 

RICHA.~D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

J:,'()~ fl?:r-

DEPTH '.'LO- ~f . .> 
LOCATION OF SOURCE SM ~c..?it;cl.UJt"O 

THIS SAMPLE /(:-10~ 00 L ' AND IS ONE OF 
l·.S SHIPPED IN . s 11 7 A GROUP OF 
NO. CONTAINERSl "'f" 

. · OWNER OR MANUFACTURER C.-'T 1-TR.11-1\f; 
TOTAL aul\NTITY \~EsuLr¥Ts1REO IDATE NEEDED ot:t• 1z A1.10 AVAILABLE NORMAL PRIORITY · / • .YI 

REMARKS 
p _:[ . W J\Tfy'( C.J)AJ/GV'f 
----, 

C0\191 ADOIT10H!IL INFORMATION WITH LETTER 

DATE SAMPlED 08' 
BY fLi Fkfi N;l~l~O ITTTtE /, E , 
DIST, CO, RlC. PM 

Olf -S /V\ -/0 / - o, O 
LIMITS 

CONT. NO. Z3 s ~ 2-o F'IZo jeer 04 0 0 0 0 0 "18' 
F.ED. NO. Sf.J..f!. os.).e.C-'I lb a· 
RES. ENGR. OR SUPT. 1"" U /\..){,:- f'VG;-U 'f· °'1 
ADDRESS Ill ~j) A-re, ~ S \lo .' g-'i-{ rl.-.. t:>f>rf'.U>,-Ni) 
CONTRACTOR GA °tU. b '\ 2.. 
Tuo,.,erz i 9o -6n-n <:r 154-7' 51D-2-~b-4·I?" .;9 

800 700 600 500 400 300 200 100 

E XUOATIC.11 PRLSSURC ll•Sll 

Kl 11r.'1:1 



DAT.£ mAU°G 3 0 2010 
CALC. BY---"PPAOVED Qy, ___ _ 

I ... ,!, 4q~ I ,.,,.,Ell! o 7 2011 

0 DISTRICT 0 111r • - -,R 

0 DIS. MAT l.S .R . 

DRESI Of:NT EN(.,,. £ER 

OcoNSTRucnoN 

GRADING ANAL.YS IS REPORT OF TESTS ON 
AS 

0 TRANS. I : 

0PAV'T.SJ ·I 
0ACC0UN 

0 

. /'"' :"\ 
STATE OF CALIFORNIA• DEPARTMENT OF TRANSPORTAT . ,I 
SAMPLE IDENTIRCATION CARD _CARL . .... ~BER 
11.-0101 (REV. 10/97) C 7 0 8 2 :'l.4 

Sl EVE IAECOIED 
RET . 

CR .. 

ADJ.OR 
COMB. 

CRAOE 

AS 

!JSEO ·D IL C> 

o' 
3 CHARCE . . C>....I 
2~~ · r : • • : , . • : : T • . ! ~ • 1 <=> 
2 SPECIAL DESI GNATION ACT I VI TY l AMOUNTl ,.,.... o· 

IUSC WMC.W ...... LICAet..r• OR OBJECT .... .,, 
, 1~ , , , , , 1 • , : • I , , . !! C!::> .-SAM- PL_E_o_F __ .. ___ S_o__,/ ... C. 

I 1 ' TEST SPECn .. ei. A B c . 0 :::> FOR USE IN Rrf ... t;>er; Ftnurf>A·1 t'o;.J D'e51&.v 
' >;. I()'{) DATE nsn:o \ <C 
~ Y~ COMPACToRrDOTl'Huuu,..~,. SAMPLEFftOM R-10 -003 ~ 
·a .'1 ~ INITtAl. MOISTURE '; • / §;\_ 

SOAK WAHR Ml. DEPTH ;1.. s= ..... ;1..£, ,_5 I I\(;\.:~ 4 

e WATER ADDED-Ml. ITOT.AL) LOCATION OF SOYRCE 5J7"1V ~~C/S(f} lL.170 

16 WATER ADDEO 'Ji. 

30 MOISTURE AT COMPACTION 'I. 

so WET WT. OF BRIOVETTE-CMS 

100 HEIGHT OF BAI QIJETT E-IHCH ES 

200 DRY OL!:HSITY OF BRIQ. - fl Cu . FT. 

sµ STABll.OMETER P" AT 2000 l.BS. ' 
1.1µ. OISPl.ACE.;.i!ENT 

R - VA LUI: IY STA Bl LOMETl! II 

(XUCIATION PRES . P.S. I. 

THICK. l!:Y STAB . FEET 

EXPAN.SION OIAl. RE:AOINC 

THICK. BY EXP . PRESS. FEET 

l-------+------.L.:...------...1 R - VALU ! llY E lCPA IU I ON 
---l 

SURF"ACt 

BASE 

SUBBASE 

GRAVEL EOUIVAl.ENT FACTOR 

TRAFl'IC INOEX 

w [XUOATION PRESSURE 
::> 
~ EXPANSION PRESSUR[ 
> 
It AT [QUll.IBRUM SPEC. 

INOICATtO MIH IMUM THICKHESS OF COVtA 
FOR ABOVE COMDITIONS (f((T) 

·TL-361 (Rtv.10/78) 

SPEC. 5P.? II. 

rlN! 

----------t-------tC•USH!D 

REL. COMPACTION! 

IN PLAC E I c. 
DENS ITY 

MOISTURC 

°1. REL . COMP. 

SPtC. 

RICAA.~D 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

THIS SAMPLE 
lS SHlPPED IN 

'· CONT, 

·I0-0 0 
S5 

OWNER OR MANUFACT1JRER 

TOTAL OUANTTTY 
AVAllABLE 

ANO IS ONE OF 
A GROUP OF 

REMARKS . 

PA-i<.Ti cz...E:-- s~ -ce Mf!L-iSI s,(EM) 
WA~<.. c.O!VleAJ'i""' 

COVER ADOITlONAI. IHF<llUolATlOH Willi LETnJI 

DATE SAMPLED {) ~-l /c:U)JO 
CJ V' L. sv fl/FA-Ar N1t-s1-1cf:-J> TITLE 7 1 f3. 

'DIST, CO, RTE, PM 

0 lf- .$IV) - /Of- O. 0 
OMITS 

' CONT. NO. 2::.s G.2.o li'(<O}ecs 04 00 coo b 79 
FED. NO. Sl.U?. oe..)ec.:;- l b 0 
RES. ENGR. OR SUPT. 7U l>Jk NG-V y "CN 

·ADDRESS l \ l GRAND MC. MS I " I e- F-L. ~K..!..PtN]> 
CONTRACTOR C.!'r0. u!<o 12.. 

l?KDiJe: SLo - 6U--i11S , rA-JC; s10-Z.i?€:i-tr939 

MA!L T O SAME DESTINATION AS SAMPLE 

---•am~mmma 
800 700 600 soo 400 300 200 100' --· 

EXUOATICI< PRLSSURt IPSll 

H/ 1fl:•1:1 



I i i • ·- ··-·-

Ol.T.E ~fCE~tJG 3 0 Z01 
CAlC. 8Y____.\PPROVED ay, ___ _ 

i - • - 1 1 1 DAH f£SD 0-7 20J1 

0 DI STRICT DI RF'".? R 

0 DIS. MAT I..! 
0

R. 

0RESIDENT EN..._ •• £ER 

OcoNSTRuCT10N 

GRADING ANAL.YSIS 

AS I RET. 
ISIEVE,RE~I CA. 

3 

2~ 

2 

ADJ . OR 
COMB. 

GRADE 

AS 

USED 

SPECIF. DI REPORT OF TESTS O N 
LIMITS ~ ; 

SOUGHT C 

ACTIVITY 
OR OBJECT 

0 TRANS. I ; 

0PAV"T. S j I 
0ACCOUNT

0 

0 

AMOUNT 

/"'· 
STATE OF CALIFORNIA • DEP.AffiMcNT O?TRANSPORTAT ; 
SAMPLE IDENTIFICATION CARD CARu _.rABcR 

TL-0101 (REV. 10/97) C 7 0 8 2 J_· 

c::> I' .,.... 
c::> 
C"J 

C> D SPt:'CIAL 

•i ~SAMPLE OF S°Ol'-
t----t--+---+--+---+-----t--_.___.___...__...__.....__.___._,__+-_._...,....__......,........__._,_._-"'"ft g . F9R USE JN RYf..J :Y£f:1!i fo;ur'DA-1 ( o,J 
1~ 

TEST SPECIMEN A I B c ·o 
~ DATE TESTED 

~ COMPACTOR 'OOT ,.ltES4UR£ l'. ~I. 

~. llllTIAL MOISTURE 

4 SOAK WATER ML 

8 WATER ADDED-Ml.. ! TOTAL.) 

16 WATER ADDEO '7. 

30 MOISTURE AT COMPACTION '7. 

so WET WT. OF BRIQUETTE-CMS 

100 HEIGHT OF BRIQUET TE-INCHES 

200 DRY DENSITY OF BRIO. - q CU. FT. 

sµ. STA811..0METER P" AT 2000 LBS. 

1µ DI SPl.A~;_,EHT 

A-VALUE ev STABILOMETER 

t:XUOATION PRfS. P . S. 1. 

THICK. ey STAB. FEET 

EXPANSION OIAl. READING 

THICK. BY EXP. PRESS. ,.EET 

1--------~:::::-=======----1 R - VAL Uf av [ l( l'All SI OH 

REMARKS: 

SuRrACE 

BASE 

SUBllASE 

GRAVEL EQUIVALENT FACTOR 

TllAF,-,C INDEX 

w l':XUDATIOH PRESSURE 
::> 
:: EXPANSION Pl!P:SSURE 
> 
II: AT EQUILIBRUM SPEC . 

INDICATED MINIMUM THICXHESS Of COVER 
FOii ABOVE CONDIT IONS (rttTl 

-TL-361 (Rtv.10/78) 

SPEC. '"· 0 II . 

""E 

REL.. COMPACTION 

IN PlAC£ I 0 

OEHSITY 

MO ISTURE 

'10 REl. COMP . 

SPEC. 

RICHA.r<D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

t.:res1&.-v 

< ~ 
SAMPLE FROM k. - I 0 ~ '2; ~"\: 00 

/ 
DEPTH '2.. ('\ - "7£.. I s 
LOCATION OF SQ\IRCE 9"f7V f1Qt7yC..i$cQ lLf70 

-ro:oo)-jAND JS ONE OF 
(NO. CONTAINERSl S 0 A GROUP OF 

OWNER OR MANUFACTIJRER c..A-t_7/ZA-NS 
TOTAL QUANTITY IC!3RESULTS8ESIF!ED !DATE NEEDED !." 6 
AVAILABLE NORMAL PRIORITY 0 ~1'2.J.I I 0 
REMARKS . 

PA-tz , i ci..e-- 5~-te Aeffri-Ysl s M) : · · 
\rlf, ... 7(?.f5......_c.OAJ•Jer..J..,. I . .q 

COVER ADOOlONAl IHFORMATION WITH t.ETTER 

DATE SAMPLED 0 9- j I i:o{O I r:r · 
BY ~ t'FAAT NA-SHE:?> TlllE 71 f3. c...JVI ~ .. 

DIST, CO, RTE. PM 

O t.f - S.IV? - /Of- 0, 0 
LIMITS 

CONT. NO. 2'3>5 (;IO ~jc;c..;;- 04-.00000 b ?'O '." 
FED. NO. Su.& o B.j !?~ \ b 0 
RES. ENGR. OR SUPT. -,u AYe:- NG-Cl '(.EN 
ADDRESS I\ I Gfl.Arf/) A-t'G .111S I (:,, flll'l F-L. oRr~Y 
CONTRACTOR C...;Pt-Q. U.1/o 12.. ·. , 

Ptc0 AJe : $Jo- 622--rns . 'FA->': s10-2..?3b -4-039 

MA~L TO SAME DESTINATION AS SAMPLE 

~-1111 
200 100 600 500 400 300 800 700 

(XUOATIC-,H PRLSSURE IPS!I 

HI ~ li:'•1'. I 

I 
. ) 



•f l 

~rl 1 '\~tr I :::-: .R:~~PA~VE~~},_0 -
MJED ~ DATE mf £6 0 7 2011 . 

0 D;SJ.RIC'T Dllj'°:"·. - DR 

0 DIS. MAT L~ .R . 

0RESIDENT EH1> ... EER 

Ocot1STRucT1DN 

GRACING ANALYS IS 

AS I RET . 
:SIEVEi 

At:~ CA. 

3 
2s~ 

2 

1 'S 

ADJ.OR 
COM B. 

GRADE 

AS 

USED 

sPECI ... 
L IMITS 

SOUGHT 0 

TEST SPECIMEI+ 

REPORT OF TESTS ON 

IL 

ACTIVITY 
OR OBJECT 

A B 

l.L.!-~-.!-- I I I I DATE TESTED 
Y, 
> .. 
4 

B 
16 

30 

so 
100 

200 
sµ. 

.. 1µ 

COMPACTOR ,.OOT P'ltC S SURC " · S.I. 

INITIAL MOISTURE ~ 

SOAK WATER ML 

WATER ADDED-ML (TOTAL) 

W.._TER ADDEO 'T. 

MOISTURE AT COMPACTION '1, 

WET WT. OF BRIQUETTE- CMS 

HEIGHT OF 8RI QtJETT £-INCH ES 

ORV DENSITY OF ORIO. - 11 CU. FT. 

S T ABILOMETER PH AT 2 000 LBS . 

OISPLACf.:-llEHT 

R-VALUE av STABILOMETf" 

0 TRAN!;. 

0 PAV"T. 

0ACCOUN 

0 

AMO UN 

c , . 0 

CAAOIHC AS OSCO WAS OBTAIHCO AS ,.O\.LOW:. : L.::t::.'.X:.!U~O~A::_T~_::IO::_N:!....!P::._::Rc.::f.S=.:_·_:P::....:.;.S::_·:..:l..:.· _____ .+----4---+---+---I 
'1, BY VOL. TEST NO. DESCRIPTION THICK. BY STAO. Fe:ET 

EXPANSION OIAL READING 

i THICK. BY EXP . PRESS. FEET 

!---------------------! fl-VALUE BY [ lCl'AIUI ON ·-i· 
REMARKS: 

SUR,. ACE 

SASE 

SU88ASE 

GRAVEL. EQUIVALENT FACTOR 

TRAFFIC I NDEX 

w EXUDATION PRESSURE 
::> 
;t EXPANSION PRESSURC 
> 

CZ: AT EOU ILIBRUM SPEC. 

INDICATED MINIMUM THICXNESS or COYER 
FOR ABOVE CONDITIONS (f'CET) 

-TL-361 (Rev.10/78) 

SPEC. 
''· 0 ". 

REL. COMPACTIO 

IN PL ACE 

DENS ITY 

MOISTURE 

'7. REL. COMP. 

SPEC. ' 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

. STATE OF CALIFORNIA • DEPARTMENT OF TRANSPO~TATI . . ~ 
SAMPLE IDENTIFICA..TION CARD . CARD· · .JaER 

(=> -C> 
('.J 

11.·0101 (REV. 10/97) · ~ -.; C 7 0@ 2'7(';, 

soi 
fdf . ..i"Y~ Fr;i,u.r'i>A·TiOAJ 

SAMPLE FROM Jl - 10 - 063 

DEPTH 
LOCATION OF S~RCE sPrnf F/Qrrfc.iS<S) U..170 

TOTAL QUANTITY 
AVAllABLE 

-•AND IS ONE OF 
A GROUP OF 

. c..A-L.~S 

IW'NOO~Lrs0~oAre NEEDEDoct/iJ.l/i o 
REMARKS 

PA-g.Ti ci..E-- s~ re .,brq-IA-1-ts is (1-"'4'} 
'1v/"l'J1a(. cOf\J-,<f?N '/ 

1 1 

rovER AODITlONAl INFORMATION WITH LETTER 

DATE SAMPLED () ~-7 I o).(') I 0 

BY -{(/ FA-AT !VltSl-ie:P 7-, t3. cc.iv!~ 
DIST, CO, RTE. PM 

O t.f - SN> - /01 - o, o 
LIMITS 

CONT. NO. 2 '>'5 ~ .2. 0 IPRO ~re c..T o.~ 0 0 DO 0 f:::, 7 "?; 
FED.-NO. $~ o&Jl?c.7 lb 0 
RES.~ OR SUPT. 7UAT&- /\Jt:-cJ Y'E?N 
ADDREss 1' 1 Gr<ArtP M"e. M.s 1 ~, f"K rL o~~j) 
CONTRACTOR C..f'l'C\ U.'l.o I:?_.. 

PKoAJe: sio- 622--rns , rA->' : sio-z.~~ -4-03.9 

MA!L TO SAME DESTINATION AS SAMPLE 

~ Illl 
800 . 700 600 500 400 300 200 100 

EXUDATION PRESSURt I PSll 

HI '1ti:1-t:1 

., 

·; 



n· T-.. ~~~~~~~~~-

TEST NO. 
DAT.[ RE~AUG 3 0 2010 

\ · 
CALC. BY __JPPROVED ev ____ _ 

I .. ,!" I J?~ I I ...... J:E!U!. 7 2011 

0 DISTRICT 01' - ·· "OR 

0 015. MAT L!> · ,R. 

0RESI OENT ENGINEER 

OcoNSTRucnoN 

3 

2~ 

2 

1 ", 

GRADING ANAL.YSIS 

RET . 

CD/Ull Cft. 

AOJ. OR 
COMB , 

CR ADE 

AS 

USED 

SPl:'.Cl1" . 
l..IMITS 

SOUCNT 0 

REPORT OF TESTS ON 

DIL 
CNARGE 

ACTIVITY 
OR 08JECT 

0 TRANS.'-• 

0PAV'T. SEC 

0AccouNTfl 
0 . 

.... -, .... \ 

STATE OF CAUFoRNIA • cr.:;PARTMEn'T OF TRANSPORTA'1._ _) \ 

SAMPLE IDENTIFICATION CARD CARD NUMBER 

TL-0101 (REV. 10/9n C 7 0 8 2 7 I . 

TEST SPECIMEN A B I c . 0 Ct:>FORUSE IN 

~ _ DATE TESTED (!)·---------------------,=------..'---
II, I t'O COMPACTOR rooT PRE u UR£ P. !I.I. ::::>SAMPLE FROM - -

I \ ( If INITIAL MOISTURE ':. ; -< 
·~r I ---------~.~1----:-6-~7...-'0----•.-~r~\~l"..~B11-+~~ 4 , -r7 SOAK WAT ER Ml.. DEPTH 

8 q3 WATER ADDED-ML !TOTAL) -LO_CA_ Tl_ON_ O_F_SOU_R_C_E 

16 9 J WATER ADDEO '1. 

30 I ~'1 I I I I ! MOISTURE AT COMPACTION '1. 

so I ~I.I I I I I I WET WT. OF BRI QUETTE-GMS 

1001 IC. I I I I I HEIGHTOFBRIQUETTE-INCHES 

200 I . <i~ I I I I I ORY DENSITY 01' ORI Q . - ll Cu. FT. 

5µ. STABILOMETER PH AT 2000 LBS. 

.1µ OISPLACE.:""ENT 

R-VAl..UE BY STABILOMETEll 

GAAOIHG AS USCO WAS 09TAINCD AS F'Ol LOW::,: CXUOAT10N PR~. P.S.1. 

. __ DESCRIPT ION ' TH ICK. 1!.Y STAB . FEET 

EXPANSION DIAL READIN G 

•· THICK. av EXP. PRESS. FEET 

1---------------------1 R - YAI. UE IY E lCl'Alf SI ON 

REMARKS : 
SPEC. 'P.·G II. TEST RES UL TS 

I I---. ---,1~~z: -~ X I Lsue'o. 
... 
"' 

AS REC"O . 

CRUSHED CRUSHED 

SURF AC[ 
COMBINED REL. COMPACTION d 

BASE 

SUB BASE 

GRAVEL EQUIVAL.ENT F' ACTOR 

TRAFFI C INDEX 

.., EXUDATION PRESSURE 
:::> 
:: ~XPANSION PRESSURE 
> 
a: AT EQUILIBRUM SPEC. 

INDICATtD MINIMUM THICKNESS or COVER 
FOii ABOVE CONDITIONS (f'EtTI 

-TL-361 {Rev.10/78) 

.... 
~ 

a: 
:> 
C> 

GRAD[ 

o, 
o,. 

100 REV. 1N PLACE I oP. 

500 REV. DENSITY 

MO IS TUR( 

?'. lltL. COMP. 

~ CRUSHED PART ICL CS SPEC. 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, NlATERIALS B 

THIS SAMPLE fl.- \ 0 -Ot> 3> J ANO IS ONE OF 
IS SHIPPED IN <"' ,.... · 1 A GROUP OF 
(NO. CONTA!Nc- .:> 

. · OWNER OR MANUFACTIJRER C..."'1-L.. TR.fr/\/5, 

l~Lt~~>,NTITY l~LTSO~ 1·DATE NEEDED oqjz.Aft() 
REMARKS 

{fro'Zl1c~ftk1Si<:. f.:C WATf£..~1tJ'/6v</ 
. ~) I ) ! . 

COVER AOOITIOIW. IW'ORMATIOH W1TH lETTCR 

DATE SAMPLED 0 8'/ 17 I ao I 0 
BY /Li FA-,.¥/ N;KH.C-l> . ITJTLE T. E-, 
DIST, CO, RTE, PM 

0 lf - S lvt - I 0 I - O, 0 
LIMITS· 

CONT.No.z3SC??-o Ptzoj~- 0460000(?"18' 
FEO. NO. Su..8 o~;;je.C/ I bO 
RES .. ENGR. OR SUPT. -ru AJ&- f\JG;v y.C';.J 
ADDRESS I l l ~rS"J> .4-re, IV\ s I <o . ~·r-c rL-.. t>frl4.r.Ni 
CONTRACTOR CA'14 b l 2._ 
P1101\fff1 520-f,n-n 7S" 'fJ\-t< 510-<.S?-h-L1-8" 3'1 

800 700 600 500 40D 300 200 100 

EXUDATION PRESSURE IPSll 

K/ iU;:1.1:t · 



I 

o"T.E mc1vAUG 3 Q 2010 
C1'lC. BY __JPPROVED BY ___ _ 

0 DISTRICT DIR'.:. -oR 

0 DIS. MAT l.! .R. 

0RESIDENT ENGo'rlEER 

Oco11STRUCT1DN l ~1L:c': 1 
- f I om R£EilLn.J 7011 

GRADING ANAL.YS IS 

AS I RET. 
ADJ.OR 

IS1EVE ,~C%NEDI CR. 
COMB. 

GRADE 

AS 

USED 

3 

2
,, 
•J 

2 

1"J 

)t. 

SPECIF. 
l.IMITS 

SOUGHT Oj 

REPORT OF TESTS ON 

ACTIVITY 
OR OBJECT 

' 

0 TRANS. ' 

0PAV'T. i i 
\ 

OAccouNi 

o I 
I 

c . D ' 
(!) 

--~ \ STATE OF CALIFORNIA • DEPARTMENT OF TRANS?ORTATl• .,: 

SAMPLE IDENTJf:1oaT10N CARD . CARD •.. ~•=EA_ 
TL-0101 (REV. 10/97) · • C 7_0 8 2;-J.-a 

'1, 
+- I DATE TESTED . I I I I I :::::> 
. COMPACTOR 'DOT l"llC S SURE P. S.I. <( SAMPLE FROM fl..._ , 0 - 00 , ., 

4 

a 
16 

30 

so 
100 

200 
5µ. 
. 1µ. 

GR AO ING AS USED WAS OBTAIN CO AS FOL LOW:.: 

INITIAl. MOISTURE ..,_ 

SOAK WATER Ml. 

WATER ADDED-Ml. (TOTAl.) 

WATER AOOED .,,, 
MOISTURE AT COMPACTION .,,, 

WET WT. OF SRI OUETTE-GMS 

HEIGHT OF SRI OUETT £-I NCH ES 

DRY DENSITY OF BRIO. - " cu.· F'T. 
STABILOMETER P" AT 2000 l.BS. 

01 SPl.ACE.:.1EN T 

R-VA LU[ BY STABILONETER 

CXUCIAT ION PRES. P .S. I. 

"•BY WT . '1. BY VOl.. TEST NO. D£SCRIPTION I THICK. eY STAB . FEET 

EXPAH.SION DIAL READING 

THICK, BY EXP. PRESS. FEET 

t----------------------1 R - YALU E llY E llPA N Sl 011 
REMARKS: 

SPE C. S P •. 0 R. 

I I Ll.. j'OP.l. ,, P .1. 'l ll I ._,_,,_no; 

r-----------~- CV I ""' I 

SURFACE 

BASE 

SUBBASE 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

w EXUDATION PRESSURE 
:> 
:: EXPANSION PRESSURE 
> 
0:: AT EQUILIBRUM SP EC. 

INDICATED MINIMUM THICKNESS or COVER 
FOR ABOVE CONOIT IONS (fEETI 

~TL-:361 (Rtv.10/78) 

EC'D. ..... ... I CRUSHED 
"' 

COMBINED REL.. COMPACTIO 

... I GRADE 100 REV. 
~ 

500 REV. DENSITY 

IN Pl AC ( 

"1, REL . COMP , 

0: 
Or 

:> ht 0 

MOISTURE 

~ CRUSHED PARTICLES SPEC. 

RICHA~D CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

DEPTH AC--- db, 
LOCATION OF SO\JRCE S/"rN ~C..iScrJ t.L170 

TOTAL QUAWTTTY 
AVAILABLE 

REWjl.KS_ I \ 

GI''"~ J P.A-fZTi cz...E--5~-ce AiNfr1-'{si s· ·yr 
T I 

l!V,"t'Tf?f<_ c..Ot\J"'JeAJ ,-

COVER AOOITIONAl INFORMATDI WITH LETTER 

DATE SAMPlED 0 ~ I ~010 
BY f<./FAAT IV/t-'S.~le::P 71 t3 . C ci vi L) 
DIST, CO, RTE, PM 

O tf- SIV' - /01- o. o 
LIMITS 

coNT.No.z::.s ~io rpi<o:recs- o.q...00000 b 7\3 
FED. NO. $~ oB..}EC!1 I b 0 
RES. ENGR. OR SUPT. 7UM<E- NG.-1-J YE"N 
ADDRESS I \l GR.Ar.ff> A-rc'. M~ ""I 5"11-t rL. o~~..J]) 
CONTRACTOR C.1'r0.LJ/l..o \ 2.. 

)?r{t0A1c: sJ.o-6U--rns , rA->': s-io-z.sb-4-039 

MAlL TO SAME DESTINATION AS SAMPLE 
. . . •.• • ,. ............... .._ _ _. •••• ,._..,..,. .• "_.. .. ...... .._"f"'l.J'"T'I,,,... •. _. 

-----Ml!lillMI 
200 100 400 300 soo BOO 700 600 

EXUDATION PRtSSURC IPSll 

H/ i1fr.''1:t 

I . , 

1 

i· 

' 
! 



TEST NO. 

.l 
DATE llECEIV[D 

· AUG 30 2010 
CAlC. BY-------4PPROVED 8Y·---

0 OISTR ICT Oil>" "C)R 

0 DIS. MAT LS . ·\ .R. 

l'B1L~~ ' ' l I DATJ&ScDO ·7 2011 
0RESl0f:NT ENGH<fER 

OcortsTRuCT10N 

GRADIN G ANALYSIS 

AS I RU . 

Sl!llE.R!:a:tm>I CR . 

ADJ. OR 
COM8. 

GRADE 

AS 

USED 

3 
2,, 

•l 

2 

1 V, 

>;. 
Y, 
> .. 
4 

8 
16 

30 

so 
100 

200 
sµ 
1µ. 

CRAOIHC AS USED WAS OBTAINED AS rOl LOW:.: 

REPORT OF TESTS O N 

.__ _,.1~L 

TEST SPECIMEI< A B 

DATE TESTED 

COMPACTOR POOT PllESSUllC: ,.S.I . 

I NITIAL MOISTURE ~ 

SOAK WAT[R ML 

WATER ADDEO - ML ITOTAl.) 

WATER ADDEO '1. 

MOISTURE AT COMPACTION '1. 

WET WT. OF BAI QUf:TTE- GMS 

HEIGHT or BRIQUETTE-INCHES 

ORY Of:NSITY OF 8RIQ. - 'I Cu . F'T. 

STAlllLOMETER PH AT 2000 LBS. 

OISPLACE.MEHT 

R-V4LUE BY STABILOMETE:ft 

CXUCIA T ION PRES . P . S. J. 

----- DESCR1PT10H I THIC><. eY STAB . FEET 

EXPANSION DIAL READING 

THtC>< . BY EXP . PRl!:SS. FEf;T 

R-V4LUE DY [lCl'AllS I ON 

SPEC. SP. 0 11. 

0 TRANS. I 
0PAV" T.S1 

0ACCOUNTI 
: 

0 

c ,. 0 

SURF' ACE 
REL. C~PACTION ~ 

llASE 

SU88AS[ 

GRAVEL EQUIVALENT F'ACTOR 

TRA,.PIC INDEX 

w l!:XUDATION PRESSURE 
::> 
::: EXPANSION P RES SURE 
> 
0: AT [OU ILIBRUM SPEC . 

IHOICATCD MINIMUM THICKNESS or COVER 
roll A80Vt CONDITIONS (rttT) 

-TL-361 (Rev.10/78) 

IN PLACE I 0 1 

DENSITY 

MOIS TURE 

?',REL . COMP . 

~ CRUSHED PART ICLES " SPEC. · 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

,· -.\ 
STATE OF·CAUFORNIA • DEPARTMENT OF TRANSPORTATJI 

1 

SAMPLE IDENTIFICA.TION CARD CARD _)3ER 

TL--0101 (REV. 10/97) .• C 7 0 8. 2 

SAMPLE FROM fiT01Z-J /("&:- /!...-10 -00 

DEPTH 1,.,() -SI . 
LOCATION OF SOURCE SAN p{ZA/\/c./SclU.J-rt) 

. Tl-US SAMPLE i(-1 0 -CD..}-
IS SHIPPED IN (" , 0 NO. COllTAINERS1 - , 

· · OWNER OR MANUFACTIJRER 

TOTAL QUP,NTTTY 
AVAILABLE 
REMARKS 

AND IS ONE OF 
A GROUP OF 

j?/gieC.Lf; t!(f"L '/(!~, pr \t/l(f"f£. C..DA!Tt~'I 
(, I ' 
v• J 

C0vF.R ADOIT10NAI. INfORMATIOl'I WITH L.ETTCR 

DATE SAMPLED o?{'/ { 7 (ao I 0 
BY fl) FA-,lrf N~rte-p I TITLE T. E-, (c./v"lL) ., 
DIST, CO, RTE, PM 

Olf -S M - 101 - o, O 
UMITS 

COITT.No. z35~2-o ·- PJZojed- 64-00COO(Qle 
FED. NO. SU.{}, O~j.e_ Cl l ~ 0 
RES. ENGFL OR SUPT. <JU 1'.T&- f'VG;v Y.OJ 
ADDRESS l l l &RkN'J> t\-fe3, N\ ~ .\ <o . <;?"°PC Fl-. t>J",-/l.U'rr.Ji 
CONTRACTOR C..A°t4 ~ l 2.. . 
'fhOl\( f?: 9o-6n-n7S '54-?< SID-2.~l:>-y-8" .;9 

MAIL TO S AME DESTINATION AS SAMPLE 

-•1•1111mn~1 
800 700 600 soo 400 300 200 100 • 

EXUDATION PRt$SUR[ IPSll 

11/ 11;;•~:1 



ll 
0 DISTR ICT Dl l>" 'lR 

Deis. MAT l.S. ,R . 

DATE RE~t IVED 

· AUG 3 o 2010 
CALC. BY__J.PPROVED BY __ _ TEST NOi- '-'5 a 0_7_ 2011 

I BILLED ,. ·- I - ' I DATE REE . 
0RESI OENT ENG INEER 

0CONSTRUCT ION 

GRADIN G ANALYS IS REPORT OF TESTS ON 
Sl'E.CfF~ 

AS 
SI EVE IA!:CQIC) 

3 
2
., ., 

2 

11) 

RET . 

CR . 

ADJ. OR 
COMB. 

GRADP: 

AS 

usr;o 
L IMITS 

SOUGHT Oj 

TEST SPECIMEN 

>4 ~ I DATE TESTED 

~ COMPACTOR ro oT ,R!: SSU RE '·'· '· 
) .. 
4 

8 
16 

30 

so 
100 

INITIAL MOISTURE 

SOAK WATER Ml. 

W.\TER ADDED-Ml. ITOTAL) 

W.\TER l\OOED '7. 

MDI STURE AT COMPACTION 'x. 

WET WT. OF SRI QUETTE-CMS 

HEIGHT OF BRIQUP:TTE-INCHES 

200 DRY DP:NSITY OF BRI Q. - q CU . FT. 

sµ STABl l.OMETER P,. AT 2000 l.BS . 

. 1µ. OISPL ACE.:<1ENT 

R-VALUE BY STABILOMET E R 

GRADING AS I/SEO WAS 08TAINCO 45 rol LOW:.: l:XUOATION PRES . P.S.1. 

.,._BY WT . _ .. --· . -- · ~-~- OESCIUPTION I THICK. eY STAB . FEET 

EXPANSION DIAL READING 

THICK. BY EXP. P RE SS. FEt:T 

1----------------------1 It - VALUE DY El( l'AIUI OH 

ACT IVITY 
OR OBJP!CT 

A B 

SPEC. • SP. ,0 R. 

SU RFACE 

0 TRANS. LI 

0PAV"T. SEl. 
0ACCOUNTI 

0 

c 1· 0 

REL. COMPACTION 
BAS!!: 

SUBBASE 
IN PLACC I OP: 

DENS ITT 

MOISTUAC 
GRAVEL EQUIVALENT FACTOR 

"1. REL . COMP. 
TRAFFIC INDEX 

w P:XUOATION PRESSUR E 
::> 
~ EXPANSION PRESSURE 
> 

11: AT EQUll.IBRUM SPEC. 

IHOICATCD MINIMUM THICOES S or COV[R 
roR ABOVE CONDITIONS (FtCTI 

-TL-361 (Rtv. 10/78) 

SPEC . -

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

.- "'ftm u .... n- '._- tVl ,.._.,.."-

iSION p~.;S~URE CHA ~ ·1 I 
STATE OF CALIFORNIA • CF..b .. 

SAMPLE IDENTIFICATt\St 1 @lllil!l!lllllJll!Jfilf!w~
2
. . . . . 

TL-0101 (REV. 10/97) .., I 0 8 oo 
0 PRELIMINARY TESTS SAMPLE SENT TO: 

·~ 

. ! 

DEPTH 

LOCATION OF SOURCE 

DATE NEEDED oq/z4/io 

p :'.f" -\,.;/ A-1"62. C./Jt.JT&J'i 

COVER AOOIT10NAl. INFOINATlON Wlll< LETTE.R 

DATE SAM?L.Eo of{'/ I c)....O 10 

BY fl) FA-/r'/ N~;-l'€"7) T. E, 
DIST. CO, RTE. PM 

Olf-S/1•'1-/01 - O , 0 
LIMITS 

coITT. No. z3 56.-> 2-o P1<ojec::1- 0400000 iO ;g 
FED. No. Su8 o~JecT l ho 
RES. ENGR. OR s.uPT. 1'"U /\..)(:;-- f\JG;rj y.c,,,J 
ADDRESS l l l Gp..k,.J'J) !rte, Ms I lo I g-'fl( FL-.. OJ'r/'-lf'rrVl) 
CONTRACTOR CAO,q. (:;, '2... 
J>J:toNff : 9o -Gn-n 1:r. f54-.>(Slo-2.S?-c,_t.i-o> ~9 · 

AS SAMPLE 

800 700 600 500 400 300 200 100 

EXU OA Tl uN PRtSSURt I PSll 

U/ 4U:•i1'.f 



l
/;;;l ? DATE RECEIVED 

IV\~:. ]{gl I CAL°C.~µ~.qPR~~:~-
91LLfD DATE RE~~~ 0 7 2011 · 

GRADING ANALYS IS 

0 O; ~TRICT DIR; , ."-,R 

Oo1s. MAT 1..s . -, R. 

0RESIOtNT E>!GINEER 

Oco11STRucT 10H 

0 TRANS.; 

0PAV'T . \ j 

0ACCOUN 

0 I 

AS I RET . 

SI !VI!: .Rt:CD/Cl l CR . 

ADJ. OR 
COMll . 

CR ADE 

AS 

USED 

SPEC.-f'~ RE PO RT OF TESTS ON 
L I M I TS <:::::::;::: l 
SOUGHT 0 1 -----v-IL 

3 
21~ 

2 

1~ 

TEST SPECIM~ 

CHARGE 

ACT IVITY 
OR OBJECT 

A I B C I · D 

>4 
v. +-- DATE TESTED 

COMPACTOR f'OOT P'ltl:SSUltt P'. S.I. 

>., l>llTIAI.. MOISTURE 

4 SOAK WATtR Ml.. 

8 WATER ADDEO-Ml.. ITOTAl..l 

16 WATER ADDED '1, 

30 MOI STURE AT COMPACT ION '1, 

so WET WT. OF BAI QUl!:TTE-GMS 

100 HEIGHT Of' BAI QUtTT £-1 NCH ES 

200 DRY OtNSITY OF BRI Q. - q CU. F'T . 

5µ. STABILOM ETER p" Al 2000 1..BS. 

. 1µ OISPl..ACE.: .. ENT 

R-VALU[ BY STAll l LOM[T[A 

CRAOINC AS USED WAS OBTAINED AS f'OLLOW~ : CXUOATION P R£S. P . S. I. 

'>:. llY WT. TEST NO . DESCRIPT ION ! THICK . BY STAB . FEET 

EXPAN,SION DIAL READING 

THICK. BY EXP . PRESS. FEET __J 

1----------------------1 fl - YALU£ SY £ lCPAll S I ON 
REMARKS : 

SUIO,.ACI!: 

BASE 

SUBBASE 

l>RAVEI.. EQUIVALENT l"ACTOR 

TRAF,.IC INDEX 

- EXUDATION PRESSURE 
:> 
~ EXPANSION PRl!:SSURE ,. 
IX AT EQUILI BRUM SPEC. 

INOICATEO MINIMUM THICKNESS or covtR 
FOi! ABOVE COND ITIONS lf'EETI 

-Tl-361(Rt~I0/78) 

SPEC. SP'. ,GA . 

""[ 

REL. CCMPACTION 

I N PLACt 

OENSITY 

I . I I MO IS Tu Rt I I ' . 
.,, REL . COMP . 

SPEC . 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

·. 

. /~. 

STATE OF CALIFORNIA• DePARTI-dENT OF TRANSPORTATIO' ' / 

SAMPLE IDENTIFICATION CARD C7AROD ll,s·2·~-·r 
TL-0101 (REV. 10/97) C CJ. ·: 

SoiL 
RrrJ:Y~ FtJK,ArvA-Tlo>J t.Ye-S1.G.-.-v 

SAMPLE FROM /J...- 10 

DEPTH bO- ~L 
LOCATION OF SO~RCE ShN ntlir!C-'t.S<S) f.L/'10 

THIS SAMPLE ~..-f C -00 ~ -1AND IS ONE OF 
IS ~=-~ S l 2-.. A GROUP OF 

OWNER OR MANUFAcnJRER C/'rt......7M-Af .S 
TOTAL QUANTITY ~ Hi:SUL S eSIA~D DATE NEEDED , ;,;, t I 
AVAI LABLE NORMAL PRIORITY 0 ~I~/ I 0 
REMARKS . 

p.A-g.T i cz....E-- 5~ -te A?'f,A-l-'/ $ i {f4ifd 
W.A '"'if31Z. c.Of'J"i&N 'I > 

DATE SAMPLED 0 !;-T\ "'7 / e)__o I 0 
COVER ADCllT1ClNAI. N'OllMATION WITH LETTER 

av 'f<i FA-Ar ;v;rs1-1E.1> ' jmi.E Tr t3. (c.-t'v1 !..) 
DIST, CO, RTE. PM 

0 lf- $.N? - /Of- 0, 0 
LIMITS 

CONT. NO. 2'>5 t:>z.o IP~oj-ec.r 04-00 ooo ~ 7~-? 
FED. NO. · $~ o~E-C!I \(:> 0 · 
RES. ENGR. OR SUPT. TU~ NIE-V '/CN 
ADDRESS \\ l GR-Ar.f'i> A-fC'. MS I ~ r et F-L. oRr~J> 
CONTRACTOR . C.f\-C\t.{012.. 
PKoAJ e: glo- . 'FA-)C ; Sto-z.gb-4-639 

MA!iiiiiiiiiiil 
800 700 600 500 400 JOO 200 I 00 

tXUOATION PRESSUR[ IPSll 

II/ 111:•1:1 

I 
· 1 



~· 

DATE llCCEIY[D 
Oo1sTR1c1 . 011>' • .,R ·AUG· 3 0 2010 D TRANS. I.A 

,,.. , 
J, CALC. BY_,\PPllOV[D BY 

Do1s. MAT 1.. , R. 0PAV'T. sci 
STATE OF CALIFORNIA •DEPARTMENT OF TRANSPORT 6 

DAH Rr~s 0 7 20 11 
0RES10f.NT EM(;l'Nf.ER 0ACC0UMTI SAMPLE IDENTIFICATION CARD 

CA1 ,_ • ...i MBER 

BILL(D OcoHSTRuCT1DN 0 TL-0101 (REV. 10/97) C7082S~ 

GRADING ANAL.YSIS REPORT OF TESTS ON : PRELIMINARY TESTS 
ADJ. OR SP Cll'. 

I~· 
>Sl f.V[ AS RET • COMB. AS 1..IMITS 
. ·RECD/ED CR. GRAD[ USED SOUGHT 0 

~~1-~~~~...:=::::::::~~~--~~~ . :,, 

2~ I ' o 

2 0~ ~~~~~~ AMOUNT 

1~ I I I I I t t : : t t I 

1 l~O TEST SPECIM~ A c . 0 

~ DATE TESTED 

~ COMPACTOR 'DOT ,.IU: S SUllC "· S.I. 
) .. INITIAi.. MOISTURE ":. 

4 SOM WATER Ml.. 

8 
16 ,. 
30 MOISTURE AT COMPACTION .,. l 
50 WET WT. OF BRIQUETTE-GMS 

100 HEIGHT OF BRIQUETTE-INCHES 

200 ORY DENSITY OF ORIO. - 11 CU. FT. 

sµ, STABll..OMETER P" AT 2000 1..BS. 

,. tµ. OISPl..ACE.MCNT 

R-VALUE BY STAB ILOMETElt 

CRAOINC AS US(O WAS 08TAINCO AS FOL LO~: l:XUCIATION PRES. P.S.I. 

'1. 8Y WT. 'ii. BY VO\.. TEST MO. DESCRIPTION I THICK. BY STAD. FEET 

14 ( }._ ll JI 11 • / I EXPANSION DIAi.. READING. 

Ji P"'Uf'\\.(~' !)'L,'J. '· I TH I CK. BY EXP . PRESS. l'"E[T =t=-L-::i=-- ~-~ 
t---------------------1 II - YA LUE BY EX l'A• SI O• 

REMARKS: 
SPEC. SP • . o II· 

~r--;;..:;.._:.......;..;..;;:,....;;-=-'--:-.,....+-~~~; 

~~~~~~~~~~~~~-=--t;1..~l..~-jj~.=.._U:j~:..'...:._~1+-~~~t-~~-r"r;~-r~ 
1--~~~~~~~~~~~~~~~~---tCV I r-1 1:1 ~s:-:;:REc=-·o. ---+-1 __JI AS 11 cc'o. I I I 

SUllFAC[ 

BASE 

SUBS ASE 

'GRAVEi. EOUIVAl..EHT FACTOR 

TRAFFIC INDEX 

w tXUOATION PRESSURE 
::> 
;t E:XP'4NSIOH PRtSSURt 
> 
II: AT tOUll..IBRIJM SPEC . 

lllOICATtO MINIMUM THICKNESS Of COVER 
FOR ABOVt COllOITIOllS IFE CTI 

-TL-361 (Rtv.10/78) 

CRUSHED .-CllU~HED .... 
vi 

COMBINED REL. COMPACTION OJ 

; I CRADC 1100 REV. I I I IN PlACt I OPT~ 
-' SOO REV. DtNS IT Y 

"" ::> 
0 

Or 
o,. 

MOISTURC 

.,. RCl. C0"4P. 

.,, CRUSH(O PART I Cl CS SPEC . 

- - RICHAl<D C~ -
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

' l , 

DIST.LAB'~ 

f2)1-Yjf 

Fv .. uvv/'rlio:N DC:5f' fE-~ 

SAMPLE FROM WtU t("?r ll-10 - 00-~ I 

.# -~ 
DEPTH t. c: - L b -:s 7 

LOCATION OF SOURCE SAN ffAl\/C.(<;;clu..170 

THIS SAMPLE. p::.-f O - 0() -1 
_ 1$ SHIPPED IN . 

5 
,,_-' 

[N(). CONTAINERS) • ( ..J 

ANO ISONE OF 
A GROUP OF ~ 

CR.. ' 

SAMPLE 
REPRESENTIN 
~~~ 

. • OWNER OR MANUFACTURER 

.. · 

TOTAL OUANTJT!' 
AVAILABLE 
REiMRKS 
EAf0 Wf:~ p,.rn•Dfs,5

1 
r :r-7 wA-rf;r? UJ/\/-r&-11 

/ 

COVEJl AOCITIOllAl ~TioN Willi LEmJI 

DATE SAMPLED o tr/ 1 7 ! ~o 1 o 
sv /l.d FA-/'<T . N;K:H.c-p I TITLE 1. re, """(C. / o/fL) 
DIST, CO, RTE, PM 

01.f-S ·IV, -/0/ - O, 0 
LIMITS "_ 

.CONT. NO. Z3 5 (:::> :Z..o Pl!.o jec:I- 64 0 D 0 0 0 b -, ~ 
FED. NO. SW:. o~jec:/ t bO 
RES. ENGR. OR ~FT. ~u "->&- f\J6;-u y.O-.J 
ADDRESS 1 l l GAA·N"~; MS \ (o .-aT-{ FL- t>/'r/4J+rJ"1) 
CONTRACTOR (..A °t 4 (?. t 2,. 

'Pk Ol\fe-1 SJo-f.?Z-rJ7.'f 'f1t-;<. 90-2.~6-4=8°3:1 

~-1100 
200 1()0 soo 400 300 800 700 600 

EXUDATION PR(SSURt IPSll 

U/ •m:'4'.t 



I
f ~ ) DATOA\JG ~ 0 ? 
\JI\_~ $D I CAL.C. BY~PPllDVED BY-

BILlED J- DATE REP£EB · 0 8 Z011 

0 DISTRICT 011!' '~ ')R 0 TRANS. 

DD1s. MAT LS. ;R. 0PAV"T. 
1 

0RESIDENT EH(;IHEER 

OcoHSTRuCTIOH 

0ACCDUH 

0 
GRADING ANALYS IS 

AS I RET. 

SIEVl':IRECDIEDI CR. 

ADJ. OR 
COMB. 

(;RADE 

AS 

USED 

3 

2'~ 

2 

I') 

~ 
'!, 
) .. 
4 

8 
16 

30 

so 
100 

200 
sµ 
.1µ 

SPECIF. Cit REPORT OF TESTS ·oN . 
LIMITS I 
SOUCHT 0 6D\L 

f ~_ COHTltACT 

SOURCE CHARCE 

TEST SPECIMO. A B c 0 

DATE TESTED 

COMPACTOR 'OOT ,.llESSURE ,..S.I. 

INITIAL. MOISTURI': ... 
SOAK WAT tR ML 

WATER ADDEO-ML ITOTAL. ) 

WATER ADDEO .,, 

MOISTURE AT COMP ACTION 'l'. 

WET. WT. OF BRI QUETTE-(;MS 

KEJ(;HT 0,. BRI QUETT E-1 NCH ES 

DRY DENSITY OF BRI Q. - ll CU. FT. 

STABIL.OM !TER PH AT 2000 LBS. 

DISPLA~:o!ENT 

R-v.u.ur; 8'1' STABILONETElt 

GRADING AS uSCO WAS OBT4UtCO A$ F'OLLOW~ : CXUOATION PRES. P.S. I. 

----- OESCR1PTIONI THICK. CY STAO . n:ET 
EXPAr(SION DIAL. RCADING 

THICK, BY EXP . PRESS. FEET 

R -VALUE l'I' £ lCPAllSI ON 

REMMIKS: 
SPEC. '"· 0 R. 

,1 . : cv ~rnn : : :::.:~: -
I'' 1j - I M . ... ~ I I I I ""' I 

... 
"' SU RP' ACE 

BASE 

SU BB ASE 

(;RAVEL EQUIVALENT FACTOR 

TAAF,.IC INDEX 

... 
~ _, 

« 
:> 
0 

CRUSHED 

COMBINED REL. CCMPAcTION 

GRADE 
100 Rtv. IN PLAC( 

SOO REV. OtNS IT Y 

Or MOIS Tu Rt 

o,. .,• R(L . COMP . 

SPCC. 

STATE OF CALIFORNIA.• DEPARTMENT OF TRANSPORTATil . J 
SAMPLE IDENTIFICATION CARD CARD 

1'u•~9ER 
n.-0101 (REV. 10/97) C 7 0 8 2 6 3· 

SAMPlE FROM fi>~:rlZ.J If?:- l<.-10-00 

DEPTH t C- - 7 
LOCATION OF SOURCE SAN pfl.Af\Jc.( ~61.UJ 70 

THls SAMPLE K - lo, no ;.IAND 1s oNE oF 
IS SHIPPED lN J c- . IA GROUP OF 
'NO. CONTAIN"""' ~ 

. · OWNER OR MANUFACTURER C.~ L. Tl<.fr/\f5 

re~ANTITY l~Tsa~:oRJTY !DATE NEEDED Otz/ZA/to 
R€MARKS Pr. W_ATfjl. UJN!Gvrr 

COVER AOOITIOIW. INfORMAllON WITH lETTER 

o>.l'E SAMPLED. · o~I l{j ( ao 1 o 
BY fl.} FA-,lr, NA-<;.flcj) jTJTLE /. E-, ('c.i ./'{ L) 
DIST, CO, RTE, PM 

0 lf .- S IV\ - I 0 I - O, 0 
UM ITS 

coNT. No.23 SC:> 2-0 PR.ojecr 0400000101~ 
FED. NO. SV..f.:, O~}eC'/ I "O 
RES. ENGR. OR SUPT. "rU /\..)f:::- f\J?J:ru 'f.OJ 
ADDRESS ff ( Gti.krS"J> /)-.{~, M $ 11.o- , ~~ rl.-. OA-/4.A-Ni 
CONTRACTOR (..A °I 4 b I 2-
'Pi:!O".re-1 9o-G2.7-'-n7:f 'fA-t< SI0-2.~u-t;-&-3.9 

MAIL TO SAME DESTINATION AS SAMPLE 

':. CRUSHED PARTICLES 
.. rXUOATION PRESSURE 

1 

_ _ c . 
~ tXPANSION PRESSURE ii RICRARDRAN I I 

Cl: AT EOUIL.IBRUM SPEC. DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

~-m110011 
800 700 600 soo 400 300 200 100 

INDICATED MINIMUM THICKNESS OF COVER 
FOR ABOV( CONDITIONS IFCCT) 

·TL-361 (Rev.10/78) 

.. !XUOATICI< l'Rf.SSURC ll'Sll 

II/ ~r;;.,1:1 

!\ 

!· 

! 

{ 
.! 



i 
I 
1. 
I 

n 
TE;ST NO, DATE RECEIVED 

ii ,~ Eq '"'~UG 3~,W!;n._11 -
~ILLCD DAT E RE£~ 9 20 

0 DISTRICT DIP:.'. : ')R 

D DIS. MAT LS R. 

0RESI DENT ENGfNE,ER 

Ocor1STRUCT1DN 

GRADING ANAl...YSIS 

AS I RET. 
ADJ. OR 

SIEVE.R£Q;;WEDI CR. 
COMB. 

GRADE 

AS 

USEO 

3 
2" ., 
2 

l"J 

>;. 
't, 
l .• 
4 

8 
16 

30 

so 
100 

200 
sµ. 

.1µ 

SPECIF . 
LIMITS 

SOUGHT CJ 

l;RAOll<G AS USED WAS 08TAINCD AS l'Ol.LDW» : 

REPORT OF TESTS ON 

\l 
SOURCE I CHARGE 

TEST SPECIMEN 

OATC TESTED 

COMPACTOR FOOT "lltSSUllC P.S.I. 

INITIAL MOISTURE "'· 
SOM WATtR ML 

WATER ADDEO-ML (TOT-'!..) 

WATER ADDEO °'• 
MDI ST URE AT COMP ACTION °'• 
WET WT. OF BRIOUtTTt-GMS 

HEIGHT OF" BRIQUETTE-INCHES 

ORY DfNSITY OF" BRIQ. - q CU. FT . 

STABILOMfTER P" AT 2000 LBS. 

OISPLACE.: ... ENT 

A-VALUE BY $TA81LOMETEll 

CXUOATION PRES . P.S.J. 

ACTIVITY 
OR OBJECT 

A B 

. --· .. _ . otSCRIPTIONI THICK. eY STAB . FtET 

EXPAN,SION OIAL READING 

THICK , BY EXP. PRESS. FEET 

1----------------------1 R - VALUE BY El( l'AllS I 011 

TEST RESUI... TS SPEC. SP.GR. 

0 TRANS.\ 

0 PAV"T. 

0Accou 

0 

AMO UN 

C J · D 

I . l~~bS · ·- L1'· ... .,, I I FINE 

I JI 1:1 A:-=SREc~·o. ---+-1 __JI A~ "cc'o. I I 
CRUSHED CllUSHED ... 

VI 
SURFACf 

REL. COMPACTIOi COMBINED 

SUBBASC 

BASE GRADE ... 
~ 
.J 

100 REV. 

DENSITY 

IN PLACE 

500 REV • 

Or MOIS TUR£ 
GRAVEL EQUIVALENT FACTOR 

a: 
:::> 
0 o .. "1. REL . COMP . 

TRAFFIC INDEX 

w [XUDATION PRESSURE 
:::> 
~ EXPANSION PRESSURE 
> 
II: AT EOUILI BRUM SPEC . 

INDICATCD MINIMUM THICKNESS or COVCR 
FOR A9DVC CONDITIONS (f'£CTI 

-TL-361 (Rev.10/78) 

'J. CRUSHED PARTICLES SPEC. 

RICHA.~D CHAN ~ 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

STATE OF cAUFORNIA • DEPARTMENT OF TRANSPORTATIC.} 

SAMPLE IDENTIACATION CARD .c
7
AR

0
o 
8

~
2

·;e~ 
TL·0101 (REV. 10/97) ,... :r C ·CJ.' 

c::::!) -c::::> 
~ 

0 
00:> 

De51'e.-• ..V 

SAMPLE FROM A - 10 .- oo 
; 

DEPTH . ~-0-

LOCATION OF ~RCE ~- ff/rr{C-iS<SJ a..i70 c.f?.E, 

THIS SAMPLE IJ · /O-O't} ']. - 1AND IS ONE OF 
,IS SHIPPED IN I"- <: (. A GROUP 9F 

CONTAINE!lSl - I I() . 
OWNER OR MANUFACTURER . CA-'-~4Af S 
TOTAL QUANTilY !&'f;AESULTSaSIREO !DATE NEEDED , J. b 
AV MABt£ NORWJ. PRIORITY 0 'f /2.J.f I 0 

R~~ . 

~'Iii') PA-(ZTi cz...E--5~-ce M'f'rl--'/$i s pf 
\f'lf A'J&"!Z c,.Qf\}'Jef\.) '/ . I 

COVER ..ootTlONAl IHFORMATIOH wm< LETTER 

DATE SAMPLED 0 Ji- /~JO 

. SY f(/FAAT /V/rSl-1 eJ> TITLE 7 1 (33, {c.iVt L. 

DIST. CO, RTE, PM 

0 tf- $/V> - /01- o. 0 
LIMITS 

coNT. No. 2::.s (:.lo 1?Ro:recs o.~ooooo_b ?'B 
FED. NO. . Su.fl., O e,j !:?CT I (, 0 
RES. ENGR QR SUPT. 7{,,(.ATG:- N/.f-f.I tE:N 
ADDRESS 1 \l GP.MP Me. /Vl.t;, l(o , · f'lX. F-l. o~~D · 
CONTRACTOR C..AO. t.{lo t 2.. 
))K()AJc: sio- 622--rns . 'FA-:.c: s10-Z.?3b-4-0"19-

MA~L TO SAME DESTINATION AS SAMPLE 

EXUOATICN PRESSURE IPSll 

Ill '111:'4:1 

I .-_ 
\ 

' 
I 
I 

· I 
I 
I 
l 

.\ 

., 
i . 
I 
I 

I 
r 

I 

J 
I 



II 
--~~~~~~~~~-r~~~~~~-=-::7'~~~~,-~~~~~~~---::=-~---,. ~ 

TEST NO. D~Tt R~~lll'fD3 0 20 0 DI STRICT DIR- -oR Q TRA.HS. I ~· 
[JD:\ • '-0 · Auu DD1s. MAT 1..s . .R . 0PAv T.s 

Wl D l - w CAlC. BY--"PPROOVC9D BZY 01·1 0RESIDENT EHCINEER 0ACCOUNT 

C"C"8 OcoNSTAucr10N 0 811.UD DATE REPORhi!-:: __ 

GRADING ANALYSIS 

AS I RET. 

·I !:VE 0 AECDIO>I CR. 

ADJ . OR 
COMB. 

GRADE 

AS 

USED 

3 

211 .. 

REPORT OF TESTS O N 

-SO\L 
IP' CONTAACT 

SOURCE CHARG£ 

STATE OF CALIFORNIA • DEPAFrrMENT" OF TRANSPORTATii..,. ,' 

SAMPLE IDENTIFICATION CARD CARD NUMBER 

TI..-0101 (REV. 10/97) c 7 0 8 2 B 9' 
PRS..IMJNARY TESTS FIELD NO. 

C:> -c:;), J, 

"" 0 

2 ACTIVITy-r-·-~·OUNT ~ 
OR OBJECT I ~ ~CJ 

1'! I I I I I ' I I I l l (!)--->=:;..._-
l I I I ' I I I ' ' • I 1 I I ::::> SAMPLE OF Soi I­

C> .~J5Gr'IC It • TESTSPECIMEH Al B l c l 0 <C FORUSE IN PiJ?-UVv/\-TiorJ 'I>f:~i '2-µ 
';. ~ ,___ DATE TESTED I l I . 
Y, 
> .. 
4 

8 
·16 

30 
50 
100 

200 
5µ. 
.1µ 

GllADING .. , USCD WAS OllTAINCD AS f'DLLOW:.: 

COMPACTOR f'OOT ,.,,r 1 SUlllC P. $..I. 

INITIAi.. MOISTURE ~ 

SOAK WATER Ml.. 

WATER ADDED-Ml.. !TOT Al..) 

WATER ADDEO ')I 

MOISTURE AT COMPACT ION ')I 

WET WT. OF BRI OUETTE-GMS 

HEIGHT OF BRIQUETTE-INCHES 

DRY DENSITY 01' BRIQ. - 11 CU. FT. 

STA911..0MaER P,. AT ZOOO 1..BS. 

01 SPI.. ACE.:AtNT 

A-VALUE IY STABILONCTl!:lt 

CXUCIATION PRES. P.S.I. 

·--· .. _ . DCSClllPTIONI THICK. ev.sTAB. FEET 

EXPAN,SION DIAi.. READIN G 

THICK. BY EXP . PRESS. f'EET 

t----::------------------~ R - VALU [ BY [ lCl'All II 011 

SPEC.. '"·a II. 
L-----------~· 11..1.. . bf! P . 1.. 'l't P. 1. 'IOI I t' -;.~;"~fl I I I CV I "s Rtc·o . I I AS u c'o. I II 

SURF AC[ 

BA~E 

SUBBASE 

CRAVE!.. EQUIV.Al.ENT FACTOR 

TRAFFIC INDEX 

w EXUDATION PRESSURE 
:> 
~ EXPANSION PllESSURE 
> 
a: AT EOUll..IBRUM SPEC. 

INDICAT(O l.llNl .. UM THICKNESS or COVtR 
FOR ABOVE CONDITIONS IFEETI 

-TL-361 (Rtv.10/78) 

... 
"' 

,_ 
~ 

a: 
::> 
0 

CRUSHED CllUIHED 

COMBINED REL. COMPACTION 
GRADE 

100 REV . IH Pl.AC[ ID 

SOO REV. DENSITY 

Dr l.IDIS TUR E 

o,. '1. 11£1. . CD,.P . 

.,. CRIJSHED PARTICL ES SPEC . 

t 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B e. 

SAMPLE FROM 

DEP'Tli 

LOCATION OF SOURCE 

.THIS SAMPLE fl...·/O -O'D?;=-lAND IS ONE OF 
IS SHIPPED IN ,. , r-. A GROUP OF 

'· CCI/TAINE 
· · OWNER OR MANUFACTURER C.:l'r l-~ 
x~Lts~ i=LTsa~ 1DATE NEEDED oei/2Alto 
REMARKS 

-Pr. w A'~ cJJAJ/&J'I 

COVER AOOITIONAl INfOAMATION WITT4 ~ 

DATE SAMPLED off.I 1 ~ I ao 1 o 
BY IL) r=A-,;ir, N~rtc-p ITITl.E -r. E-, (cf>/{L 
DIST, CO, RTE. PM 

O/f - Sfvt - 101 - 0 1 o 
UMITS 

CONT. NO. Z3 5 C:> 2-o P~ojed- -04- 0 0 0 00 b I 8' 
FED. NO. SM o'1..}e.cr I~ a 
RES. ENGR. OR SUPT. °I U ~ f\TG;u y. 6'J 
ADDRESS 1 l l G:(Ulr-,.JJ> Au, MS I Co • ~'f!( Fl- f),...-IQA-rVJ 

CONTRACTOR CA'l4 & t 2-
111of\fe-: 9o-f.n.-n7S 'FA-t< sro-z~-48'·~9 

MAI L TO SAME DESTINATION AS SAMPLE 

--111111111 . 
800 700 600 500 400 300 201) 100 

(lUDATllH< PRtSSURt IPSll 

111 -tn:•;1:c 

. 

l 
I 

I 
) 
I 

I 
·I 

I 

I 

1· 
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fl 

II TEST NO . 
DAT.£ AEA1JG 3 0 2010 01>1STRICT DIJ>'~''f)R 0 TRANS. 1. ··~ w &i · .. / -· ~I 0 Doi$. MAT 1..: ,R. 0 PAV"T.1 i STATE OF CALIFORNIA• DEPARTMENT OF TRANSPORTATI .. 
CALC . BY ---"PPROVEO BY 

0RESIOENT ENG1NEER 0ACCOUN 
SAMPLE IDENTIFICATION GARD ·CARD ,,..,.,,SER · 

811.L ED DATE Rf Di 0 7 2011 Ocor1sTRuCT10H 0 11.-0"101 (REV. 10/97) c 7 0 8 2 Bf; 
GRACING A NALYSIS REPORT OF TESTS ON D PRELIMINARY TESTS SAMPLE SENT TO: FIEU>~ 

ADJ . OR SPECIF'. b~ - . ~msf8 AS AET. COMB. AS LIMITS - 6'-o \L -~~ 
SIEVE 

SOUGNT 0 ~C lccEPT . RECE~ CA . GRADE USED . I 

.,. tONTWACT use IC O•T•AC T ITllCM "' I EP ev ~ (OtlJ· . 
3 I SOURCE I ._,,.,,.._,..,,JURt; o ' CNAJIGE AUTHOAI ZATIO~ DIS AEO. NO. ·\ 
2~ I i i : I ~ : : : . . I . : I I 

2 SPECIAL DESIGNATION ACTIVI TY I AMOUN1, (!) 
•use WHC. .. A~~'-.ICA0\.(1 OR OBJECT IAL 

1"2 I I 
I : I 

I I I I ::::> SAMPLE OF Soi I . I I I ' I I I I 

·< FORUSEIN 

.. 
1 TEST SPECIM E>I A e c · o /'gf ..1 :? &'-r:;: FrJi.urD~ I ( 0--.I !Ye-S16nv 

~ - ....__ DATE T!!.STED J 

'4 COMPACTOR ~OOT ,.11!: S SU~t "· S.I. SAMPLE ,FROM R. - 10 -00~ -~v-· · 
) . b.\' " ., IN ITIAL MOISTURE "=- , 
4 I l'Jll SOAK WATER Ml.. DEPTH qo...- CJ1. ( ' ~ l4 

a 1('} 0 WATER ADDED-ML ITOTAl..I LOCATION OF SO~RCE 9'f'N ~.",4-rfc.iS~ l.J...f7l:) c.~Gf3 ; ~ ~. 

16 ~~ W'-TEA "DOED "· I 'fl 
30 <:Jct MOISTURE '-T COMP'-CTION .,. l 1H1S SAMPLE {( - 1 00 2,-1 AND IS ONE OF l~ooui '-ILi 

IS SHIPPED IN o-s A GROUP OF 
so WET WT. OF BRI QUETTE-CM S 

I 
tN1 CONl'.•INJ'RC:I 18· CM.$, Diil.$, 

100 -,s; HEIGHT 0~ ORI QUETT E-INCH ES OWNER OR MANUFACTURER c.,A-t_~4-NS 

200 'Ob TOTAL QUANTITY JjltP;.;~ LlSn~r!~~ DATE NEEDEOQ'f/V-!ho ORY DENSITY OF BRIQ. - ll CU. FT. 

sµ. 7_f>. 
AVAILABLE 

ST'-BILOMETER P" '-T 2000 LBS. REMARKS 
.tµ 1.5 OISPl..'-Cl:.MENT t~~ f'A@: 1 t ci...E:- s~-cc- ~<Nfr1. .. -"i.Si 'S. 

R-VALUf: BY STA81LONETER WA~ cCJ/\J")(?tV.,-
1 

CRAOIHC AS US!:D WAS 08TAINCO AS FOLLOW:. : l:XUCl'-TION PRES. P.S.I. 

')'.BY WT . ~ 8Y VOi.. . TEST NO. DESCRIPTION TH ICK. 8Y STAB . FEET i COVER AOOlT10NAl INFORMATION wmt I.ETTER 

li4 A l\r-n•J EXPArf,SION 01'-L RE'-OIN C DATE SAMPLED o :r 7 lB /~J O 

,.. f"lUJ~\~:: 'L.:J,!i-f . T HICK. BY EXP. PRESS. FEET BY . f<./FAAT !VA-SN d 11TTLE T1 t3. Cclv1 l .. ) 
·- i-.-.-

R -VAl.Uf: BY El(PAIUI ON 
DIST. CO, RTE, PM 

REMARKS : 
O lf-SN? -/Of-0, 0 

§OltLklOV TEST RES UL TS SPEC. '':GR. •ULIC (SS UMCTS .,,,.,1(1 
LI... P.1. P.1. 

CV 
l'IN[ 

com. NO. 2>S C.2..o l?(<.o J-e er 04.00000 b 79 AS R tc'o. 
AS REC"D. 

.., CllUDH[O FED. NO. Su-& oe..)E-C'I \(,.O 

"' 
CRUSHED RES. ENGR. OR SUPT. -,U.IJ'i£- NfR-rJ 't\?N SURI' ACE 
COMBINED REL. CCMPACTION 

ADDRess 1 \l Gr<Ar.rl> A-Ve .. flits 1 (:, 1 J?'l"t F-L oRr~.LP .. 'f\.J'~ B'-SE CRAOt l .. 100 REV. IN PLACC I c CONTRACTOR C.!'tC\t/lo '2.. SUBB'-SE ~ 
[ 500 REV. .J OCHSITY 

?J-{Oi\JC:: SLo - 6. u...-rn s- I 'FA->'; SI0-2.~C:i-~03,2 
Or MOISTURC 

GA'-VEL EQUIVAl..ENT FACTOR . a: 
:> 
0 o,. '1. llCL. COMP. MAIL T O ~AME DESTINATION AS SAMPLE 

TR'-l'~IC INDEX 

':. CRUSHED PARTICL ES 
. 

SPEC. .. EXUDATION PRESSURE -

-•1B11m111r~1111rn· ::> 
RICHA~D CHAN .J 

EXPMISION P Al!:SSVRE < 
> 

DISTRICT MATERIALS ENGINEER a: '-T EQUILIBRUM SPEC. 800 700 &00 soo 400 30 0 200 ion 
INDICAT(O MINIMUM THICKN(SS OF COY~R BRANCH CHIEF, MATERIALS B ,.OR A80Y( CONO ITl011$ fHETl [XUDATl(,M PRtSSURt IPSll 

- TL-361 (Rev.10/78) II/ .Cff.'4:f 
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.TEST NO. , . . 
/ &1 

BILLCD 

DAT.[ RE~AlJG 3 0 2010 
CALC . 8Y PPROVtD ey ___ _ 

DATE Rcf;;filill.7-2.w~-+l +-I --

0 D; STRICT .01r,.. '>R 

DD1s. MAT L.~.. ) R . 

DRESIDENT EHGrN~ER 

OcoHSTRucnoN 

GRADING ANAL.YSIS REPORT OF TESTS ON 
AS 

SI ~EIREa:IWl> 
RET. 

CR . 

ADJ . OR 
COMB. 

GRADE 

AS 

USED 

3 CHARGE 

2
., 
·2 

2 

1~ 

TEST SPECIMEN 

l't. I t- I I I I DATE TESTED 
14 - COMPACTOR 'OOT Pll!:SSUllC P.S.I. 
) .. 
4 

8 
16 

30 

so 
100 

200 
sµ 
.tµ 

GRADING AS USED WAS OBTAINED AS FOi.LOW~: 

INITIAL. MOISTURE .,. 
SOAK WATER ML 

WATER ADDED-ML. I TOT~I 

WATER ADDED '1. 

MOISTURE AT COMPACTION '1. 

WET WT , OF 8RIOUl!:TTE-GMS 

HEIGHT O" BRIQUETTE- I NCH ES 

ORY DENSITY OF BRIO. - ct CU. FT. 

STAlllL.OMETER P• AT 2000 L. BS. 

OISPL.Aa.:.>1 £N T 

A-VALUE BT STAB IL OMETER 

CXUOA T ION PRES . P .S. r . 

. __ _ ··-· DESCRIPTION I TH ICK. ISY STAB . FEET 

EXPANSION DIAL READll<G 

THICK, BY EXP. PRESS. FEET 

t----------------------c II - VALUE 8Y £ lC l'AIUI ON 

REMARKS : 

-AC-fiVITY 
OR OBJECT 

A I B 

TEST RESUL. TS SPEC. S P • . O 11. 

ti TR·~~~. r 
0PAV'T. ; 

0AccDu~ 
0 ' 

c D 

F IN! 

SURF AC£ 
REL. Ca.\PACTIO 

&'ASE 

SU88AS£ 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

... r:xuDAT•ON PRESSURE 

"' ~ EXPANSION PRESSURE 
> 
II: AT £QUILIBRUM SPEC . 

INOICATtO MINIMUM THICKNESS or COYER 
FOR ABOVE CDNDIT IDllS lrtCTI 

-TL-361 (Rtv. 10/78) 

IN PL AC ( 

DENS ITY 

MOISTURE 

'1• llEL. COMP. 

SPEC. 

DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MAfERIALS B 

.. :"" 
STATE OF CALIFORNIA• DEPARTM!:NT OF TAANSPORTATIO' ') 

SAMPLE IDENTIACATIO~ CARD Cc7ARQo '·a· .flR2 n.7· TL-0101 (REV. 10/97) ·-Q. : 

So l L 
l!rP...J';>~ Ffn,u.r'L>A-1 c'CJN. D'ES16-.V 

SAMPLE FROM - 10 - 00 

I 
DEPTH - , "'- - -,,_ , 

LOCATION OF Sci!RCE sPrn/ ~c..i$rS) ll...f70 

AND IS ONE OF 
A GROUP OF 

SAMPl.ES 
REPRESENTING 
~. CALS.em.s. 

OWNER OR MANUFACTURER c.A-L..7~N.;;;::S;_.,.. ____ __ _ 
TOTAL QUANTITY II@'AESULTS~°§RED _I DATE NEEDED" ,. I~ ·f 1 I. 0 
AVAIL.AllLE ~NORMAL LJ PRIOA!TY_l __ --~ 
REMARKS 

PA-iz.Ti ci..E- 5~-Cf;:__Mfrt.-'/S i s ( ~A' 
WA 7i31Z c..O:v;c?rJ '/ ,--..-------, 

COVER AllDITlONAl. INFOOMAllOH WITH LETTER 

DATE.SAMPLED /.) ~ 7 I ,,)_CJ I 0 

BY ~/FA-A-I NA-SI-/ e::J> TTTlE ·7, t3 . 
DIST, CO, RTE, PM 

o t.f -s;v,-/01-0, o 
LIMITS 

col'lT. NO. 2>s f.2---0- IPRO.:l"ec..r 0400000 IO ? 'B 
FED. NO. S ~ O B.j 'Ec:J \ b 0 
RES. ENGR. OR SUPT. TU !.Ji!2-- Nt?-<J y E'°N 
ADDRESS I\ l GRA,.ff> A-ve. M~ I f, I e F-L. oRrK-t..f>.1'0Q 
CONTRACTOR C.h~ t.{<o I 2.. 
PKCJ...ic: !to-622--rns . 'FA-,C: s io-z.gb -l(..639 

80 0 700 600 100 

t XUOATICill PRf.SSU Rt IPSl l 

11/ -4lr.1it:1 

.. j 

. I 



r 
041

.E R:AUG 3 0 2010 

11::i:1~
0

~ &~P I CALC. BYsPr<r io1.1 ~-\V \~ID J~-rt---i OATt REPOr:E. 
lllllEO 

GRADING ANALYSIS 

0 DI STRICT DIFt~" - ?R 

D DI $. MAT 1..S. ,R. 

0RESIDENT ENGINEER 

0CON$TRUCTION 

D TRANS. 

0PAV"T. 

0ACCOUH 

0 

AS RET. 

SIEVt.REa:1'1EDI CR. 

ADJ. OR 
COMB. 

GRADE 

AS 

USED 

SPECIF . DI RE PO RT OF TESTS ON 
l..IMITS C ~ 
souGHT a 1 lL 

3 

211 ., 
2 
1..,, 

SOURCE 

TEST SPECIM £1t 

ACTIVITY 
OR OBJECT 

A B c 1· 0 

>;. I I I I DAT[ TESTtD I I I I I ·r- COMPACTOR P'OOT "~ES SU~C " · S.I. •t, 
) .. 
4 

8 
16 

30 
so 
100 

200 
Sµ, 

.1µ 

INITIAi.. MOI STURE ~ 

SOAK WATtR Ml.. 

WATER ADDEO-Ml.. I TOT Al..) 

WATER ADDEO '1. 

MDI STURt AT COMP ACTION '1. 

WET WT. OF BRI QVl!:TTE-GMS 

HEIGNT OF llRIQUE.TTE.-INCHtS 

ORY DENSITY OF BRIO. - 11 CU . FT. 

STA811..0M£TER P" AT 2000 LBS. 

OISPl..ACE.MENT 

A-VALUE IY STABILONETElt 

GRADING AS uSEO WAS OSTAINCO AS ,.OllOW~: i.-;t::;.;X.;;.U~C.O~A..;....T.;..IO=N_P;_R..;ES;;;..; • .;..;.p.;..•.;;.s.;;..1..;. _____ +---1---+----r.--"1 
.,._BY WT . .,._ 8Y VOi.. . TEST HO . O_E..;SC..;....R_IP_T..;....10.;..H~.;..T.;..H.;..l..;C.;..K..;·...:;8.;..Y...:;S_T_A..;8..;._;_F..;E_ET ______ -+---+-...,---+---;~--; 

• EXPAN,SION DIAi.. READING 

THICK. llY EXP. PRESS. FEET ., 
REMARKS : A-VALUE IY ElCPANSIOM 

SP. 0 R. l I . --. . . -~~ . ~ I SPEC I ~~1QP .1.. ]1 P . I. "L3 . lu~,~:;"1 

I I I AS R I I ::~-~-~·~· . 
SURFACE 

BASE 

SU811ASE 

GRAVEi.. EQUIVALENT FACTOR 

TRAFFIC INDEX 

w EXUDATION PRESSURt 
::> 
~ EXPANSION PRESSURE 
> 
II: AT (QUILIBRUM SPEC. 

INDICATED MINIMUM THICKNESS OF COVER 
FOR ABOVE CONDITIONS lf'tCT) 

-TL-361 (Rtv.10/78) 

REL. CCWIPACTIO 

IN PlACC 

DENSITY 

MOISTURE 

7. llEl. COMP. 

~CRUSHED PARTICLES SPEC . 

s 

DISTRICT MATERJAlS ENGINEER 
BRANCH CHIEF, MATERIALS B 

I ,~ 

. . ' 
ST~Te OF CALIFORNIA . oEPAITMENT ot: TRANSPORTATIOf'i· j 
SAMPLE IDENTIFICATION CARD CARD NUMBER 

Tl-0101 (REV. 10/97) C 7 0 8 2lB'8 

C":lSAMPLE FROM fiTOrz.J ~ -10- 00$ 

c:> ~\A- 1--
:::>oern I o o..... f o I . 
<LOCATION oF soURCe SAN H.Al\Jc.i<;a..u..1 m 

·TH>s SAMPLE 
IS SHIPPED IN 
NO. CONTAIN' 

~10-00:,-IAND IS ONE OF s:i.o A GROUP oF 

. • OWNER OR MANUFACTURER C.'"'i-l-Tl<,l'n../; 

xexit.~~E~ 1m=Tsas:oORITY !DATE NEEDED 0t//2Afl0 
REMARKS 

'P .:["- WAT'f;r<... C.lJAJ@'I 

COV6I AOlllT10NAL INFOAMA'llOH WITH LETTER 
r::il.O I 0 DA\E SAMPL;o 0 8"/ I 

T. E-, C. i ./fL BY fl,.j FA-/'r'I N,A-srte1:. 
DIST, CO, RTE. PM 

r 
I 
! 
I 
I 
i 

.I 
I 

i 

I 
I 
I 

I 

·j 
·1 

Olf-S/V\-101 - O , 0 
LIMITS ·; 

• CONT. NO. Z3 5 (:::> 2..o f>ll.o je:et 04 o o 0 o o ~..., ~ 
FED. No. Su.$ of!.je.c"/ l "o 
RES. ENGR. OR SUPT. -ru J...Jf:r /\JG;u Y.OJ 
ADDRESS l l l ~]) .J\-16. MS IC.. , ~1'( r-L-.. {)frl'-1..PrrVI, 
CONTRACTOR C.A °tll.. b ti,:' 
"P11ol\ff3": 9o-f.n-n7.'t f54-;<, 510-2.~&-Lt~ 5'1 

MAIL TO SAME DESTINATION AS SAMPLE 

---•nij!i111111111 
eoo 100 600 soo •OO 300 200 1 oo · · 

(XUDATIOI< PRE.SSURC IPSll 

11/ ~tr.•~) 

I 



DI.TC RECEIVED =- \ c1.~·c. BYAUG l RRto28Q_1_0 __ 
0 DISTRICT 01 ~.~ "OR 

0 DI S. MAT 1.S-R. 

0RESIDEN T ENGl.~EER 
OcoNSTRucr10N 

0 TRANS.I .• • 

0PAV'T. , 

0ACCOUN: 

.STATE OF CALl~RNIA •DEPARTMENT OF TRANSPORTATIO~' ... ) 

81UEO DATE REN.QV__J 2 7010 
SAMPLE IDENTIFICATION CARD • CARD NUMBER c 7'0822:b 0 . TL-0101 (REV. 10/97) 

GRACING ANALYSIS REPORT OF TESTS ON I 0 PREUMINAAY TESTS SAMPLESENTTO: 
ADJ OR SPECIF . · 1 rV DQTRS LAB 

,SIEVE.Rl!CEWEDI CA. 

3 

211 ., 

,,. CONTftACr use CONT•ACT 1TCM INDEPE NT 

souRCE 1 CHARGE 1 A~~~~=~tW~<>~ AssuR c 

FlaD NO. 

.°1ST. LAB NO. :'f? 3 ,.1 . 

1)¥TI_~ " lf' 
" "' ,<;:,~~ :,~, ~;~;:~ a "So I L j ~ :Es " . 

: : : ' I . .. I I: I~ • .· c::> 
- . '=....,...,.--l .. ,.,-,,c:---llm-1•--------SPECIAI. OESIGNATION ACTIVIT Y I AMOUN1 2 

•use wMtH A••LtCAeLc• OR 08JECT SPE STS 
1 v, i , , . ' I , : : : I ' ' , ' '<;SAMPLE=,..,=-=,..,o=-=F:------s-=--o___,/~L---"'...,_ ___ -ta---------

11 . TEsTsPEC1MEH A e c · o ~FOR USEIN i?r~I:Y.4 fTi,v.rf>A.Tr°OA.J DeS1°e:-AI 
'4 OATE TESTED 

I~ COM PACTOR ,.OOT ~11£' SUllC ~. S.I. ::>SAMPLE FROM R _, 0 - 0 0 I 
>., INITIAi.. MOISTURE ""- < 

I 4 SOAK WATER Ml. I ·,,o-=EPTH=:--------,-:-_-=""'f------------"111~~ 

I 8 WATER ADDED-Ml.. ITOTAL..) I LOCATIONOFSOURCE SA-N f7t . .',4rVC-iS(f}t.Ll'l'O 
I 16 . WATER ADDED "1. l 
30 MOISTURE AT COMPACTION . .,. I THJSSAMPlE ANDISONEOF

0 

SAMPLES 
IS SHIPPED IN A GROUP OF REPRESENTING S0 WET WT. Of' BRI QVETT E-CMS 1 ~..,.~BlllS. 

(100 HEIGHT 0,. BRI QUETTE-INCHES j OWNER OR MANUFACTURER · c,A-t....~NS 

1200 DAY DtNSITY OF BAIO._,, cu. FT. 1 leL~eANTITY · 1&:;":LrB~~llY l0Are NEEOEDM/ZJ.1/Jo 
Sµ, . STABll.OMETEA PH AT 2000 I.BS. I ~R~EMARKS~~=------_JU.;.JL...:.:::::=:::.___!...oL:..:.:::::.::.:.:...L.----=-...:.:..:::;...!..'~ 

1·'µ OISPLA.CE.MCNT 

A-VALUE aY STABILONETIEll 

GllADING AS VSED WAS OSTAINCO AS FOi. LOW:. : t:XUCIATION PRES. P.S.r • 

.,._ BY WT . .... B Y VOi... TEST ICO. o_i:_sc_A_1_P_T_1o_N-+-T-H_1_c_K-'._e_Y_s_T_A_11_._F_e:_i:_T ______ +----t---~---+---~ 

Vl • - - A EXPAN.SION o'IAI. READING 

~~ 
SUllFACt 

8,1($£ 

SUBllASE 

GR AVEi.. EOUIVAl.ENT FACTOR 

TRAFFIC I NDEX 

w EXUOATtON P RESSURE 
::> 
~ tXPANSION PRESSURE 
> 

/ 

a: AT l:QUll. IBAUM SPEC . 

INDICATED MINIMVM THICKNESS or COVER 
FOii A80V£ COHOITIO HS IHET) 

·TL 3 JIL -•• <•n. 1011•> 

--- -

-----------'-------1 AS 11 E C1 D. 

-.. 

----------li------...lc11uSHED 
I 

REL. CCMPACTl0t1 

IN PLAC E 

0£NSITV 

MOISTVRE 

'1. RE L. COMP. 

SPEC. 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF. MATERIALS B 

.. 

1 

'! 

C 0 IZl!..D S ,' O ,,..,J .. 7l3S / 

COi/EA AOOITlOIW. INFORMATION WITK I.ETTER 

DATE SAMPLED o ~ / /() I o{i::> lo 
sv Tt.1rI.r Nwe/ 'I En/ !TITLE / , f3, Cc...TV/i:) 
DIST, CO, RTE. PM 

o lf-SN1-/0t-o, o 
LIMITS 

CONT.NO. 2'.>S c;zo i?ROJ-e!CS" 04-00000 b 7~ 
FED. NO. Su.JS o&Je?cr- \" 0 l 9~ : ~ ) 
RES. ENGR OR SUPT. TU A..J&- t¥-tJ '/ e'7'J · r 

ADDRESS I \l ~AN'i> ·i+rc. MS I ~ t g>il>< rL. okr~~ "D 
CONTRACTOR · C..}'rC\, t.{lo \ 2... 

PKo'-'c= $10- tu....-rns , 'FA->'i sio-z.eb -4-039 
MA.L T O SAME DESTINATION AS SAMPLE 

-•11nt1-mnmm 
200 10() 300 800 700 . 600 500 400 

EXUDATION PR ESSUR( IPS ll 

Kl 4CC!4:S 

i\ 
! 

.1 

I 
I 
' i 
I 
I 
I 
I 



•r 
·"""""··· 

TEST NO. -\ 

~1n~ QD 
O>.T.~ llECAO G I 6 2010 
Cl.LC. 8Y---"PPROVED ev ____ _ 

Qp1:!TR ICT 01 R}'" . QR 

C) D IS. Ml.T LS ........ R. 

0RESI DENT ENG ; NEER 

O coNSTRUCT 10N 

c;;;J TRAN~. I 

0PAV'T .~ 

0 ACCOUN1 

0 I 

STATE OF CALIFORNIA • DEPARTME~ OF TRANSPORTATIO~ 
SAMPLE IDENTIFIC~TION CARD CARD NUMBER . 

BILL(D DATE REPORDfC l 7 2010 TL-0101 (REV. 10/97) c 70822.-7 
GRADIN G ANALYSIS REPORT OF TESTS ON 0 PRELIM INARY TESTS 

AOJ OR SPECI F. ,.-V . 

SIEVE . 
REa:l\IED I CR. GRADE USED SOUGHT 0 ACC N . 

3 , SOURCE 

1211 I I I I . I ' ' ..-- B 
2., ACT I VI T Y AMOUNT; ~ .LAB 

\ 
AS RET . co;,,e . AS LIMI TS \ L L.J P ROC STaESTS 

OR OBJECT 0 SPECI ESTS 
I , I I t I : I I J I 1; c:.c>1~~:.:,~::_'...'.:::..::.....::=-:-~,l-:---------11:---------

......-j SAMPLE OF 5" O I L 
11~ 

I 1 I I I I I· I TEST SPECIMEN A c 0 I FOR USE IN P,,-11 ... t:Y.lf'-~ fin.v.r'i:iA·T<OA.l 
'I.. DATE TESTED ~ 

~- -

4 

8 
16 

30 

!SO 
1'100 

200 
5µ, 

Ii iµ 

CRAOINC AS USED WAS OBTAIN(O AS FOLLOW:. : 

COMPACTOR ~OOT ~RCS SUllC ~. S. I. =>--,----,=----.::---=---~~;----------:---£:/:-
INITI AL MO ISTURE .,. 1"-<CSAMPLE FROM p._ - I 0 - . 0 0 I 
SOAK WATER ML 

WAT ER AOOED-ML. (TOT ALI 

W>.TER AOOED "· 
MOISTURE >.T COMPACT ION "· 
WET WT , OF BRIQUETTE-CM S 

HEIGHT OF BRIQUETTE- I NCHES 

ORY DENSITY OF BRIO. - '1 CU. F T. 

ST>.BIL.OMETER PH AT 2000 L.BS . 

OISPLACEMENT 

R -VALUE BY STABILOMETEFI 

l:XUC/AT ION PRES . P .S.I. 

TH ICK. BY STAB . FEET 

DEPTH r6.s :. 2-0 
LOCATION OF SOURCE Sl"rrlf 'Ff!.lrrvciSa) Cl....f'TD 

THIS SAMPLE AND IS ONE OF SAMPLES 
IS SHIPPED IN A GROUP OF REPRESENTING 
{NO. CONTAINEASl Wf~\EALS. BBLS. 

OWNER OR MANUFACTURER CA-(._7/ZA'l\J.S 
TOTAL QUANTITY 
AVAILABLE 

REMARKS 

C. 0 {(/CDS ;-o ,,.J 7cS /' 

~ 

(W) EXPANSION DIAL READING 

\J!j 1-'-- --..,===-'=---t-..... ,.,..IJ--:..-olr~q:...,.-..:•,,....r--lt-'T_H_IC_K_. _e_Y_E_x_P_. _P_R_E_s_s.~~ - -- --- -· 

COVER AOOmoNAL INFORMATION WITH LETTER 

DATE SAMPLED () 9· / I 0 I ~ 0 I 0 
sv Tl/Af~ NW-v ·1 &v JTITLE 7 1 r3. (ZIVi~t-) 
DIST. CO, ATE, PM 

1----

1----->q.....::....:::.__i.::.~"'-':;_-_;__;_"'-_"-'_L---t 'R - VALUE 9 Y [ X PA If SI 0 II 

REMARK S : P"'\.11 .._ .-." ~ 

IJlT" "'" '· l a ~ L ' 

sueeTsE ~rt -" I 

1 
GR>.VEl. EQUIVALENT FACTOR 

TR>.FFIC INDEX 

.., EXUDATION PRESSURE 
:> 
~ EXPl.NSION PRESSUR E 
> 

0:: AT EOU IL I BRUM SPEC. 

INDICA TE D "41NIMUM THICKNESS OF COVtR 
FOR A80VE CONDITIONS (FEET) 

-TL-361 (Rtv.10/78) 

I §91JLk(O\I? SPEC. S P. O II. DULK (SSD1 

APPAUHI 

~IN[ ( 

TEST RES UL TS 

LL. P .L P.I. 

CV 

0 tf- .$IV! . - /Of- O. 0 
LIMITS 

AS II tc'o. 
AS REC'D. CONT. NO. 2'.:>S (:, 2.o ip(:<.oj-ecs- 0 4- 00 ooo f, 79 

C llU:lH[O 

REL. COMPACTION I 

IN PLACE 

DENS !TY 

MOIS TUR( 

"' CRUSHED 
"' 
~ 100 REV. 
"' < ... SOO REV • 

"' 
O r 

:> ~ 0 

" ' 

'1, REL. COMP. 

FED. NO. $ u.,& O P.,.J f3-CI \ b 0 
RES. ENGR. OR SUPT. 'TU A.),f:-- N~~(.I 1-°E?N 
ADDRESS l \ l Gf<A,,.,rD A1'7S. Ms: 1 <'::>, fifi'< f-L. oRrl(.L.A-1..JQ 
CONTRACTOR G.A C\ U-' /.::> I ~ 

l 
Ptct0AJc: SL0 - 6u.....-1ns . 'FA->': s1 0-2.?"5b -~039 

. MJqL T O SAME DESTINATION AS SAMPLE 
';; CRUSHED P~RT l(L CS SPEC. I . 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

-----·- -ffffi"l•:tttft•fffffl· Hfff:mm:mum'Hf#m!-tfi:tj. ~1H:i:mmmm-m_ _ mmr++m?WJ+1:1ttmwtmm 
400 300 200 100 eoo 700 600 500 

EX UOA TICN PRlSSURE IPSll 

11 / 111: .. 1'.1 

I 
I 

. l 



If 
r:ST NO. DATE RECEIVED 

ij/ R <-· o . cAL.c. BY~tR9vcf Q._10 _ 
BILLED - DATE Rt:PCOEC 1 7 2010 

0 DISTRICT 01?,~· .. l)R 

D DIS. MAT L..S~R . 

0RESIDENT ENG I NEER 

Ocor<STRuCT 1011 

0 TRANS. I 

0 P AV' T. s ' 

0ACCDUNT 

0 

-~ 
. :'~ ::-~ ~ 

STATE OF CALIFORNIA• DEPARTMENT OF ck,-~SPORTATIOI' . .I 

SAMPLE IDENTIFICATION CARD C!RD NUM~ER 
TL-0101 (REV. 10/97). - '- · · • C 7 0 8 2 2 ·5 

__ ,,,_,_ RE PO RT OF TESTS ON I 0 PRELIMINAR'. TESTS · FIELD NO. 
ADJ OR SPECIF . r /-,( 1----------

GRADING ANALYSIS 

S EVE AS RET . co;_,o, AS L.. I MITS'"" <::::....:....Al·L . . L:JP ST OIST.LAB ND.yq3 t:r 1 
IRECEWE!l CR. GRADE USED SOUGHT 0 . \...___...{) 0 - ~ ......... 

I J ar coNTllACT u s e cowTAACT 1rcM ~· 
I I EXPENDll U"t. I 

SOURCE CHARGE AUTHOR I ZATI ON · . OR EQ.'1\JO. J 
i • ' ' i ' r : : : • I . , , I ' • I • • I 

3 

2'.S I .. 
• SPEC I AL.. DESIGNATION ACT IVITY I AMOUNT . 

tusc w~CN AP Pt.1cAet. c • OR OBJECT · c::>O :ALT 

I ' I ' I I ' ' : : I I ' I I ~::SA=M-P.:L~E~O~F=:....:..::=~---=-.-JL....!------==-----t1t-----------

2 
-
1~ 

1 . I · TEST SPECI MEN A B C 0 C'J FORUSEIN. Pl;1.-<..NVl'rllOAf 'f>'f:'-;/~,N 

~ DATE TESTED © 
' I - COMPACTOR • 0 0 T ~ At s $ u ~ t P. ~. I. r-l _SA_M_P,...L-=-E-=F"'RO"'M-:--fa-;:-'O-.tu~'~Af?:.:-=-.----/(::;--_~,:-o=----::o:-o=-2..;;;;-------r-:--~ 

l ., • I IN ITI AL.. MOISTURE ~ (!) 

, I SOAK WATER Ml. :::) -DE_P_TH----------,,...-2.~----;-/-;0;:;--,£-------~~~~ 

1 1 WATER ADDED-ML.. 1ToTAL..l <C LOCATIONOF SOURCE SAl'.f H-41\/c..fo;;a.u.i -n .. 71 

4 -
~ 
16 WATER ADDEO '!, 

30 MO\ STU RE AT COMPACTION '!, 

so WET WT. OF BRIQUETTE-GMS 

100 HEIGHT OF BR\ QUETT £-.I NCHES 

[ZOO DRY DENSITY OF BRI O. - 11 Cu. FT . 

sµ, STAB I L..OM ETER PH AT 2DDD L.. BS . 

11ii 0 1 SPL..ACE.MEN T 

A-VALUI! BY STA&ILOMETE R 

GR ADING AS USED WAS OBTAINED AS FOLLOW>: t:XUCIATIDN PRES . P .S. I. 

'1. BY WT . ~.av vo1.. TEST NO . OESCRJPTIOtll THICK. ev STAB . FEET 

rJ _ , .o'} - <II'\ .- I EXPANS ION DIAL READING 

THICK. B Y EXP . PRESS. FEET 
p~...;___;~~':-'7-""T'l~~7r"~rT.-r.-.~rt--r.---------------!----4---4--·-· ~---

1-----""+----"'~'-=------'~-~-,._R_-_v_A_L_u_c __ a_v_E_i_r_A_N_s_1 D_N'"'T---''----r ..... -~ ..... "l"l'"lll:l"l"i<rei;"l 
TEST RES UL TS SPEC . SP. O R . 

REMARKS: I ..-. , , 
D\=t~ 141 bb · 

l ,m~·. ~·b t~1.1 f 
7 

SURFACE 

llASE 

SUB0ASE 

GRAVE L.. EQUIVAL..ENT FACTOR 

'rRAFF~C INDEX 

.., EXUDATION PRESSURE 
:::> 
~ EXPANSION PRESSURE 
> 
a: l\T EOUILIBRUM SPEC. 

INDICATED M INIMUM THICKNESS OF COVER 
FOR ABOVE CONDITIONS (F((T) 

-TL-~61(Rt~I0/78) 

t-. ·-----· -·-

rrNt 

------- ---+------t As "'rc'o. 
-----------+-----~ C RUCH [0 

' REL. COMPACTION . 

IN PLACE I 01 

DENS ITT 

MOISTURC 

'7• REL . COMP . 

SPEC . 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

J 
f 

THIS SAMPLE "---=p;-=r:71:f' AND IS ONE OF SAMPLES- · 
IS SHIPPED IN o·-/ A GROUP OF REPRESENTING 
(NO. CONTAINERS) ~~"},~~·nots, 

OWNER OR MANUFACTURER C.;&r l-TR/1-1\f;; 
ro.rAL oui\NTllY DATE NEEDED oq ,, ,,,, ~, .. 
AVAILABLE · ~__,/fv 

REMARKS 

co_~o" 1 'oAJ T e-s l 

COVER AOOITIONAI. INFORMATION l'll11i LETTER 

DATE SAMPLED 0 8-/ I 0 7 ao I 0 
BY f.L( FA-,lr/ N;f-Sf·lF,1)' !TITLE /. E , (c.. /./it...) 
DIST, CO, RTE, PM 

Dl.f -S /V\- !0 / -0 1 0 
LIMITS 

CONT. NO. 7 3 5 & 2-o P~oje:c.f- 04"o 0 0 00 (o..., ~ 

FED. NO. St.;..& c;>11..}e C.T 11? 0 

RES. ENGR. OR SUPT. . T U A.J&-- N7~ru Y.0.J 
ADDRESS Il l GRA·N"D A-.(€, Ms I lo I g-'15(-f-L-.. DA-ic-LA·l\fl) 
CONTRACTOR CA °t4" '~ 
'PH Of\( f?! 0 0-f> .n -n 7.'r '54-~ 510- L_~·b--L,...g 3'l 

MAIL T O SAME DESTINATION AS SAMPLE 

-•tmuIBtmm1mnm 
800 70D 600 SDO 400 300 200 I 0 0 

EXUOA T IOH PRtSSURt IPSll 

HI '1 H:11l'.i 

Ii: 
I 



f ST_!:'O. 

Q~D 
0-'T.E REC AO G 16 2010 Oo1 ST R ICT 01 Rr · ·oR 0 TR ... NS. LI ... -, 

7, - ·-
D o 1s . M"T LS • ..._.,,R . 0 P"V'T. SE( STATE OF CALIFORNIA ' DEPJ.V.>AENT OF TRANSPORT ATI_. ~ 

C"LC . BY ---"PPROVED av 
0 RES I OENT ENGINEER o ... CCOUNTl h SAMPLE IDENTIFICATION CARD CARD N uMBER -

CATE WcQ~G_l_7 2010 Tl-0101 (REV. 10197) C 7 0 8 248 · ~ 
BILLED 0 CONSTRUCTION 0 

1 
GRADING A.NA.L.YSI S RE PO RT O F 0 PRELIM INARY TESTS SAM PLE SENT TO: FIELD NO. 

ADJ. OR SPEC I F . TESTS ON ~ ., - J11 -
... s R ET . COM B. AS L IMI TS - , ,_ 1 f "'0~ . DIST. LAB NO 

SI EVE . ~ \ L ! 0 fcEPTA IE ;s· . [ . BRANCH d . &..... +43"¥ RE CE WED CR . GRADE USE C SOUGH T 0 · 

"""'""' "'' '°"'"'" '" " '~~ """" " ~. J; D~ ~ - 2~'.P 3 I """" '"'"'' I .~;~i~rm1'.f, I~ 11·~ D s "'" "'~' • ea" ·] 
2'' ., I : : : I 1 I I ' I I I I I : : TAAi .. ...... ' 

2 ~P .. t; I AL DESIG NAT ION ACT IV I TY I AMOUN T l <.00 IAL T j("S . Al ~ORIZAT·-
IV~C WHC. N A P~Ll tADL C I O R OBJECT • 

1 v, I I 
I 

I I I SAMPLE OF So i L-I I I I I I : ' I I ' 
1 TEST SPECIMEN A B c · o I (.!)FOR USE IN /;> p_ff,G;-'£ A.;..uvi>/'r 1 /oAJ 'f>-C'{/ ~ ;rJ 

~ DAT E TESTED · ~ 
11, 

-
b-o~ N?s-COMPACTOR 'OOT PR tS SURC P.:1.1. I 

SAMPLE FROM f<. - 10 -002. 
-~~ ) ! .. INI TI AL MOIS TU RE . , 

4 SOAK WATl!: R ML 
DEPTH Zn -- 2-S .. .(\.\'\ ' , 

a WAT ER AOOEO -ML I TOT "L ) 
LOCATION oF so uRCE SArJ ~c (~clu17-0 CR.{;.~~\~,/ 

16 W"T ER AOOEO '1. 
y ~11 

30 M OI STUR E AT COMP ... CTI ON .,, THIS SAMPLf ~ - ( O - 0 0 2. - AND IS ONE OF SAMPLES '/' 
I IS SHIPPED I & 2_ A GROUP OF REPRESENTING 

150 WET WT . OF BRI QUETT E- GM S l (NO. CONTAINERS\ . Oftr~LS. DOLS, 

100 . l OWNER OR MANUFACTURER C../t- (._ I Rfr'~ 
HEI GHT OF BRI QUET TE-I NCH ES 

TOTAL QUANTITY • 1ce:.LTSfT-=ITY DATE NEEDED 01/z.4/Jo 200 ORY DENSI TY OF B RI O. - ll CU. J' T , I AVAILABLE 

Sµ STABILOMETER P" AT 200 0 L BS . REMARKS 

,1µ OISPL ACE.;"' EN T ('_.,() &-1<0 S I ON 'TES.I 
R-VA LU £ BY ST ABl ~OMl!:T£ 1! 

GRACING AS USED WAS OBTA INCO 4S F OLLOW~ : l:XUCl ... TION PRES. P . S.I. 

(~ 

'r. BY WT . '1. BY VOL. T EST NO. DESCRI PTION Tt<ICK , eY STAD. FE ET COVF.R ADDITIONAL INFORMATION WITH LETTER 

rJ /I,,, I EXPANS ION Ol "L REA DIN G ' 
DATE SAMPLED o?r/ 10 7~o 1 0 - . ' 

t\{lf>\l\ llJ \I :') ..:_ _:} j ~ 

L . \. THICK, BY EXP . PRESS. FE ET 

~ · 
BY (J_j FA-/'rT N A-~fl f;'-i~ !TITLE T. E-, (c , v t L) 

·-.____ . --·-
,_ __ 

DIST, CO, RTE, PM 
so~· · \0~.1\.- '.~ \n..cJ ) R-VALUE BY EXP ANSION 

REM AR1<sr-L. ..- ' A 
O l.f-- Stv\ -I Ot -o ,O 

~ &llLk 1ov·: 1 

I Vrt"' ::Jo l\1 T E ST RESUL. TS SPEC. ·s P, 0 R , BU L K I SSD1 LIMITl? 
A PPAR [ll~ . 

l{ICU ~ g." l W<.>( 
LL. P. L P. t. 

CV 
" NE c 

CONT. NO. Z.3 5 ~ 2.0 fS teo 'iec.f-
,......_ l I J I ' 04 0 0000 61 8' 

AS A c c 'o. 

l-X:J IV\A Tt'(l;l/% t.. /1'AA'\O\.f -l~ 
AS REC'O FED. NO. S()../5 o~jec/ l ~o 

"" 
C~U$H[0 

suRF ACETu Me1s -->...,-..... , u ~ "' 
CRU SHED RES. ENGR. OR SUPT. T U 10-C:r.- NG;() YC'-.I 

REL.. COMPACTION ll ADDRESS l l l &Rkf'1"j) MC IV\ S l io 2'P( FL-. Ofl·/l.lf'r1,rl) 
BA SE ~'-".~~ ._3U~ I 

COMB IN EO 

... <;RADE I 100 REV . CONTRACTOR CA0il~~t 2-. 
SUBB ASE\ i-~·flJ(p. ~~{l(L ~ 

I N PLACE OP· 

I soo REV . Tei o~~ ! 5:_1 o - 62.2 -n 7S 
~\.i0MI~ tPZ. 1'a-t1d\r Pl('f l .E:t? 

_, OEMS IT Y :f,A->< 5 1 0- 2.~&-~-8 ~9 
O r MO ISTURC 

. 
GRAVEL 'Eo u 1v"'1.. ENT i,,.ACTOR M\uJp.~ 1Ju a: i ::> M A IL T O SAME DESTINATION AS SAMPLE 

&\']~. 
0 o,. "'· RCL . co ... P. 

TR ... Frl C I NDE X 

"' CRUSHED PAR T1'L ES SPEC. '"' 
I O-••m1111 

I W EXU OAT ION PRESSURE 
, 

::> _, 
EXP ... NSI ON PRESSURE RICHARD CHAN "' > 

a: ... T EOUILIBR UM SP EC . DISTRICT MATERIALS ENGINEER 600 700 600 soo 400 300 zoo 10 0 

INOICATt D M INIM UM THICKNES S or covt R BRANCH CHIEF, MATERIALS B FOR 480V E CONDIT IONS l fE CTI (XUOA TION PRE SSUR C I PS ll 

-TL-·361 (Rev.1 0 / 78) 
t" H/ '111.'•' :' 

II 



DATE ltECE IVEO" 

AUGJ6 2010 TES~NO . ~ 

::: . EC.J. 7 2010 ~ 1 i I I "'"'"Jl 

Oo1 sTR1CT 01Rr ·-0R 

0 DIS. M AT LSl&liU'R . 

0RESIDENT ENCl~EEll 

OcoNSTRucr1011 

CALC . 8Y----4PPROVED BY ___ _ 

BILLED 

GRADING ANALYS IS RE PO RT OF TESTS ON 
AS I RET. 

·SI EVE 'm:a:WEOI CR. 

3 
2 11 ., 

ADJ. OR 
COMB. 

CRAOE 

AS 
USED 

SPEC! F. 
L IM ITS 

SOUCHT CJ 6 \L 
SOURCE CH ARCE 

2 IAL -OESICNATTON ACT IVITY 
OR OBJl':CT 

1') 

TEST SPECIMEN 

·-~ I DATE TESTED >4 
ii, 
) .. 
4 

e 
16 

30 
50 
100 

200 
sµ, 

.1µ 

GR ADING AS USCO WAS 08T ... INCO AS FOLLOW:.: 

COMPACTOR 'OOT ~R ES SURC P. :>.I. 

INITIAL MOISTURE 

SOAK WATER ML 

WAT ER ADDED-ML !TOTAL! 

W l\TER io.OOEO ":. 

MOISTURE AT COMPACT ION 'll 

WET WT. OF BRIQUETTE-CMS 

HEIGHT OF BRIQUETTE- I NCHES 

ORY DENS I TY OF BRIQ. - '1 Cu . FT. 

STABI LOMETER P" AT 2000 L BS . 

OISPLACE:..,E NT 

R-VALUE BY STABILOMETEft 

CXU(.IATION PRES. P.S.I . 

THICK. l!:Y STA B . FEET 

EXPANSION DIAi.. READING 

.THICK. BY EXP . P RESS. FEET 

1 :....>r-- '"""- -·- ,---·1 111 -vALUE av ElC l'ANS •oN 

A 

TEST RES UL TS I SPEC . 

I ,.... _ -· $00 .. ~ l ,. w j rll ~ ' LL. P . L P.I. 

B 

SP. 0 R. 

0 TRANS. I 

0 PAV'T, S \ 

gAccou11TI 

AM OUNT 

C i · D 

"NE I I - ' - - . I I CV 

.., 
I I j AS REc·o. I I AS u c'o. I 1 · 

CRUSHED CRUSHED I 

SURFACE 

BASE 

SU BB ASE 

GRAVEi.. EQUIVALENT FACTOR 

TRAFF IC INDEX 

.., EXUDATION PRESSURE 
:> 

:: EXPANSION PRESSUllE 
> 
II: AT EQUl l..I BRUM SPEC. 

INDICATED MINIMUM THICKNESS OF COVER 
FOR "BOVE CONDITIONS {FEET! 

·TL-361 (Rev.10/78) 

.,; 

... 
~ 

a: 

"' 0 

COMBINED 

GRADE • 100 REV. 

500 REV. 

Or 

o,. 

REL. Ca.1PACTION i 
IN PLACE I oP. 

OENSIH 

MOISTURE 

'1, REL. COMP. 

':. CRUSHED PARTICLES SPEC. •:i. 

. JSTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B , .. , /\ 

STATE OF CALI~ORNIA • DEPARTMENT OF TRANSPORTATIO'_:_~ 
SAMPLE IDENTIFICATION CA~P ,CARD N~R 
TL-0101 (REV. 10197) .At C 7 0 8 2 h 6 

~7Z..l~ /!... - 10 - 003 

DEPTH 2 - ...V 
LOCATION OF SOURCE SM Pf'.A!'Jc..(.:;61.u..i-n') C1~t;::Et(. 

THIS SAMPLE 
IS SHIPPED IN 
NO. CONTAINERS! 

· · OWNER OR MANUFACTURER 

TOTAL QU,l\NTlTY 
AVAILABLE 
REMARKS 

AND JS ONE OF 
A GROUP OF 

SAMPLES 
REPRESl:NTING 
!TONS, GALS, oeu;, 
STA., r:rc.~ 

,, ···----

C.0~ S10rl /C.$7· 
COVER AOD!TlONAL INFORMATION WinrLETTER 
DATE SAMPLED o8~f 1 7 I oi....o 1 o 
BY fLi FA-J+T NA~rl e-i> I TITLE 1. E-, (C. ,· ..rt L 

· DIST, CO, RTE, PM 

0 lf - SM - Io/ - o, 0 
LIMITS' 

coNT. No. z3 5 t? 2..o f->Rojed- .04-00000 b "1:? 
FED. NO. $( . .t$ o~.)e.c"T .. l "0 
RES. ENGR. OR SUPT. -ru /\J{< f\!Grv y.CJ.,J 
ADDRESS l l l G;RA-rJ"J'> 1\-('6. MS 1 (o . ~'P( FL... OMl.Lfrf\JI 
CONTRACTOR C..A°tL\. bl 2.. . 

-

'.E,l:f Of\(l?I 5) 0-62.7..-rl 7,'f f54-f- 510-2.?-"&-4-f:>· ~~ 

MAil.. T O SAME DESTINATION AS SAMPLE 

---~llll 
600 700 600 500 400 300 200 I 00 

.::.:"' (XUOATICN P R(SSURt I P S tl 

/) II/ ~lr.'•1:1 

i 



~· 

OATE RECE IVEO 

AUG 3 0 2010 
CAlC . SY--->-PPROVEO 8Yr __ 

l ~1u1E~ 1 

- ' 
1 I om R£g~_lj 2010 

GRADING ANALYSIS 

Oo1sTR1CT ou~r - -oR 

D OIS. MAT l.S'. .R. 

0 RES I OENT EN~·;; EER 

O coNSTRuCT10N 

0 TRANS. 

0PAV'T .~ 

D ACCOUN ~ 

0 l 
AS I RET. 

SI EVE .REa:WE.D I CR . 

AOJ. OR 
COMB . 

GRAOE 

AS 

USED 

SPECIF . DI REPORT OF TESTS O N 
LIMITS :::::;::ow== > I 

lL 
3 
211 ., 

SOUGHT 0 

··~ 
ST ATE OF CALIFORNIA • DEPART~t;l.T GC t ~NSPORTATIOI\ ) 

SAMPLE IDENTIFICATION CAR CARD Nu-CR_ 
TL-0101 {REV.10/97) . c 7 0 8 2 .. G9 

2 SPEC I AL OESIGNATION ACTIVITY I -
•u~c WHC• APPLocAnc• OR OBJECT AMOUN11 ,.,...~CIA' 

1 lf I I ..... .J ~~__, --=--'-------~---
, , , ' , , 1 , ' , ' , , , ~ SAMPLE OF - so; L 

l · TEST SPECIMEN A B C · O > ~ -FO_R_U_S_E-IN--fb--f'..--~1' ;:i/__:tf;::..·-'p...::~=-, .:__fin.<_=--Af-.""·i)-,4----1·--.,'-0-N-,---::O'i:-e=-;--S,...1.,..6-~..;.,•oJ-:--'--
>1 1_, 
~>--- DATE TESTED , .-· y, .,..... ______ _,,---=------.,------.,..--- -------

l COMPACTOR ~OOT ,ACSSUllt '· ' ··· i SAMPLE FROM R -! 0 - 003 .,. 
\ ~ 

INIT I Al. MOIS TU RE 

4 SOAK WATl!:R ML 

8 WATER AOOE.0-Ml. ITOTAL. ) 

16 W.\TER ADDEO "1, 

30 MOISTURE AT COMP.\CTION '7, 

so WET WT. OF BRI QUETT E-CMS 

100 HEIGHT OF BRI QUETT £- IN CHES 

200 ORY OENSITY OF BRIO. - lt CU. FT. 

5µ STABI LOMETER PH .\T 2000 LBS . 

, 1µ OISPL.\CEMENT 

R-VALUE BY STABILOMETfR 

GRADING AS USEO WAS 08T~INEO .\S rouow~ : CXUCIATION PRES . P.S .1. 

THICK, ev STAB . F E ET 

EXPANSION DI AL REAOIN G 

THICK. BY EXP . PRESS. FEET 

I vr- 1--- -· - -v- ,' 1 11-VALU[ IY [l(PAllSION -~ 

SUllFACE 

BASE 

SUBBASE 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INOEX 

... 
:: 
< 
> 
a: 

EXUOAT ION PRESSURE 

EXP ANSI ON PRESSURE 

AT EQUll.18RUM SPEC . 

INOIC.\TtO "41NIMUM THICKNESS or COVER 
FOR A80VE CONDITIONS (fEETl 

-TL-:361 (Rtv. 10/78) 

SP. 0 R. 

""[ 

REL. COMPACTION 
I 

IN P LAC C 

0£NSIT Y 

MOISTURE 

'1, REL . COMP . 

S PCC : ~ 

RICHARD CHAN 
DISTRICT MATERIALS ENGINEER 
BRANCH CHIEF, MATERIALS B 

OEPTH C::- - I 0 
LOCATION OF SO~RCE S.Pmf 'f'f!./r/\fC..iS& ll...!'70 

THIS SAMPLE 
IS SHIPPED IN 
(NO. CONTAI 
OWNER OR MANUFACTURER 

AND IS ONE OF 
A GROUP OF 

SAMPLES 
REPRESENTING 

~g;-;·r~ BOLS, 

TOTAL QUANTITY 
AVAILABLE 

DATE NEEDEDoqf?j_//10 

REMARKS · 

e-6-~o -s~· C;,;:/T=-c-s 1 · 
COVER ADOITIONAL INFORMATION VITTtt LETTEn 

7 d.O J 0 DATE SAMPLED () P-T I 
TITLE 7-, e~. Cc-I V'I ! .. ) BY ;(() P./fA T IV/t'Sl·/ e::J> 

DIST, CO, RTE, PM 

0 tf - S.tv> - / O f -0, 0 

LIMITS · 

CONT. NO: 2;, s ' 2. 0 ip(<.o j ~ C..T o.g. 0 0 00 0 re. 7 91 
FED. NO. Su.,@, O l?,j E'-C-'l \ b 0 
RES. ENGR. OR SUPT. 1£,t1:Jtf-- N&V 'I 'f?;A,J 
ADDRESS 1\1 Gr<Ar.r'i> A11G. MS: i " , f'Il't F-L. of?rl(.Lf".-r .. J .. i) 
CONTRACTOR C.A-C\ 1.4-1 

(~ I 2... 
Pl10AJe: 5Jo - &v--rns . rA->' ; s io-2.$3(,- L;-039 

MA!L TO SAME DESTINATION AS SAMPLE 

--11 
800 700 600 500 400 300 200 100 

EXUOAT ICN PRESSURE t PSll 

11 / 1u;:•.1:1 

. 

I 

I 
' ,. 
I 



History: 

<Rudy_ C _Lopez@dot.ca .gov> 

01/26/2011 12:32 PM 

~ This message has been forwarded. 

To <Tung_Nguyen@dot.ca .gov> 

cc 

bee 

Subject Corrosion Test Summary Report - Soil, EA: 04-235620, P ID 0400000678 (Corr. #s 
CR110034 & CR110035) 

Division of Engineering Services 
Materials Engineering and Testing Services 

Corrosion And Structural Concrete Field Investigation Branch 
Report Date: 1126/201 1 

Reported By: Lopez, Rudy 

TEST SUMMARY REPORT - Soil/Water 

Bridge Name: SAN FRANCISQUITO CREEK 
Bridge Number: 35-0013 
EA No.: 04-235621 
EFIS No.: 0400000678 
Dist/Co/Rte/PM or KP: 04 I SM I 101 I 0.0 

SIC Number 
Sample Location 

Sample 
(TLlOl) Type 

Sample Depth 

C708227 
SAN FRANCISQUITO 

SOIL 
16.5-20 FEET I BORE 

CREEK R-10-00l ,B2 

C708248 
SAN FRANCISQUITO 

SOIL 
20-25 FEET I BORE 

CREEK R-10-002, B2 

This site is corrosive (see note below for MSE wall backfi ll). 

Controlling corrosion parameters are as follows: 

• 5.14 pH 
• 778 ppm Chloride 
• 6517 ppm Sulfate 

Minimum Resistivity
1 

(ohm-cm) 

978 

394 

plf Chloride 
3 

Content (ppm) 

7.2 163 

5.14 778 

4 
Sulfate Content 

(ppm) 

781 

6517 



Note: For MSE wall structure backfill material, minimum resisitivity must be 2000 ohm-cm or greater, 
pH must be between 5.5 and 10.0, chloride content must not be greater than 250 ppm, 
and sulfate content must not be greater than 500 ppm. 

1
·
2
c TM 643 

3
CTM 422 

4
CTM 417 

' ' 



APPENDIXD 

SEISMIC STUDY 



To: 

Slate of California 

Memorandum 

MR. SAMAD HAMOUD 
Senior Bridge Engineer 
Division of Engineering Services 
Office of Bridge Design-West 
Bridge Design Branch I G 

Attention: Mr. John E. Peterson 

Business, Transport;ition and Housing Agency 

Flex your power! 

Be em•rgy 11/fich-111! 

. Oate: September 23, 2010 

File: 04-SM- I 0 I 
04-235621 
San Francisquito Cr. Br. 
Bridge No. 35-0013 

From: HOSSAfN SALIMI 
Senior Materials and Research Engineer 
Division of Engineering Services 
Geotechnical Services - MS-5 
Office of Geotechnical Design-West 

Subject: Pinal Seismic Design Recommendations 

This memonmdum is in response to your request to provide the Final Seismic Design 
Recommendations for the proposed replacement of the existing 3-span San Franeisquito 
Creek Bridge (Bridge No. 35-0013) on Highway 101 in the City of Palo Alto in San 
Mateo County with a new 4-span structure. lt should be noted that a revised Preliminary 
Seismic Design Recommendation (Revised PSDR) was submitted to your OffJcc in a 
rcpott dated June 2 1, 2010. 

Geology 

The Office of Geotcchnical Design-West conducted the field investigation for thi s site, 
which included three mud rotaty borings (R-10-001, R- 10-002, and R-10-003) drilled in 
August 2010 down to a maximum depth of 105 feet. Borehole R-10-001 was drilled near 
the proposed Abutment 1, whereas boreholes R-10-002 and R-10-003 were drilled near 
the proposed Abutment 5. Due to logistics and lack of access, areas near Bents 2, 3, and 
4 could not be drilled. Based on this new infonnation, the geology at the site consists of 
mostly loose sand, silty sand, and poorly graded sand with occasional layers of loose to 
medium dense s ilt layers, as well as layers of soft to stiff clay down to the bottom of the 
borings. 

"( ·nt1rn11.1 imprm·r.< mobility ncro.<s ( 'a/if1>min ·· 



Mr. Samad Hamoud 
September 23, 20 I 0 
Page 2 

Ground \Vatcr 

San Francisquito Creek Bridge 
Bridge No. 35-0013 

The common water table elevation for all three boring locations is elevation live feet, 
co1Tesponding to 10 feet below original ground. 

Seismicity 

The revised PSDR included two graphs which were the spectn11n comparisons (Figure J) 
and the recommended preliminary response spectrum based on the USGS De­
Aggrcgation procedure (Figure 2). The latest foundation investigation confirms the 
geology as outl ined in the PSDR. Therefore, the recommended preliminary response 
spectrum included in the PSDR is still valid and considered final. Please sec the attached 
figure. 

Please note that the recommended Final Acceleration Response Spectrum curve has been 
modified to account for the proximity of the site to the fault. The modi lications are such 
that there is no increase in spectral acceleration in .Periods less than 0.5 seconds and a 
20% increase for periods greater than one second. A linear interpolation was used 
between 0.5 and one second. 

Liquefaction Potential 

Due to the scismicity of the site, the presence of loose to medium dense granular 
matcrial(s), and relatively high water table, there is a potential for liquefaction during a 
seismic event. 

At abutment 1, there is a moderate to high potential from elevation 5 feet to -5 feet, and 
from elevation -20 feet to -23 feet. At Abutment 3, there is a moderate to high potential 
from elevation 5 feet to -7 feet, and from - I 0 feet to -15 feet. 

lf there arc any questions, please contact Uossain Salimi at (916) 227-7147. 

Attachment 

c: TPokrywka (000-W) 
MMacaranes (OGD-'vV) 
TNguyen (OGD-W) 
GS File room 
District Project Manager 
District Environmental Planning 
GS Corporate 
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State of California 
Department of Transportation 

STRUCTURES 

Structure Hydraulics 

FINAL HYDRAULIC REPORT 

SAN FRANCISQUITO CREEK 
Br. No. 35-0348 

Project: 04 0000 0678 

Located on Route 101 in San Mateo County 
04-SM-101-PM 0.01 

This report has been prepared under my direction as the professional engineer in 
responsible charge of the work, in accordance with the provisions of the Professional 
Engineers Act of the State of California. --·---

REGISTRATION NUMBER C 60368 DATE: November 7, 2014 



San Francisquito Creek Bridge 
Br. No. 35-0348 November 7, 2014 

Project No 0400000678 

Hydrology & Hydraulics Report 

General 

This is the Final Hydraulic Report for the proposed San Francisquito Creek Bridge 
replacement. The new bridge number is 35-0348, the project is located at PM 0.01 
along Route 101, in San Mateo County. The evaluation is based upon the following: 

1. General Plans dated 11/5/2014, with abutment, pier and deck details dated 
10/9/2014 from Office of Bridge Design West, Bridge Design Branch 16 

2. General Plans for Retaining Wall A, B & C, dated 10/9/2014 
3. Survey data from the Preliminary Investigations North, dated 3/22/2009 
4. Bridge Inspection Reports (BIR's) 
5. Hydraulic Review Technical Memorandum, prepared by HOR, dated 8/03/2010 
6. Final Report of San Francisquito Creek Development and Calibration 

Nerification of Hydraulic Model, prepared by Noble Consultants, Inc for the US 
Army Corps of Engineers, dated 4/17/2009 

7. FEMA study for City of East Palo Alto in the County of San Mateo, California, 
dated 8/13/1999 

8. FIRM (Flood Insurance Rate Map), Community Panel Number 060708-0001 B, 
dated 8/23/1999 

9. FIRM (Flood Insurance Rate Map), Community Panel Number 06085C-0030 H, 
dated 5/18/2009 for Santa Clara County 

10. HEC-RAS data provided from HOR Engineering Inc, dated 6/14/2010 

Notes 

This report supersedes all previous reports for this project. 

This report provides elevations in both NGVD29 and NA VDBB datums; The elevations 
for the bridge plans provided by Branch 16 Structure Design are based on the 
NGVD29 datum, while the hydraulic model provided by HOR Engineering is based on 
the NA VDBB datum. The structure elevations were converted to NADVBB by adding 
2. 70 feet to coffelate with the existing channel data and HEC RAS model provided by 
HOR. Based on the NGS/NOAA/Vertcon website (http://www.ngs.noaa.gov/cgi­
binNERTCON/vert con.pr!), the orthometric height conversion factor to determine the 
datum shift between the NGVD29 and NAVDBB datums at the project site is 2. 700 
feet. The factor of 2. 700 ft is added to the NGVD29 elevations to determine the 
NA VDBB elevations. Please verify datum references to the Final Design Plans and 
make elevation adjustments as required. 
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San Francisquito Creek Bridge 
Br. No. 35-0348 November 7, 2014 

Project No 0400000678 

Figure 1: Aerial View of Existing San Francisquito Creek 
Bridge with Proposed Bridge Superimposed 

Existing San Francisquito Creek Bridge (Br. No. 35-0013) 

The existing San Francisquito Creek Bridge (Br. No. 35-0013) is a three-span 
structure, built in 1931 and widened in 1957, including the frontage road, East 
Bayshore Road. The frontage road along the upstream side, West Bayshore Road, 
has a separate deck but the substructure is continuous. It is a combination of 
reinforced concrete (18) girders with a reinforced concrete deck widening on each 
side, all supported on reinforced concrete (13) pile bents that have been walled in 
(girder portion) and reinforced concrete RC pier walls founded on reinforced concrete 
piles at the slab portion. It has a length of 83 feet and a total width of 180 feet. The 
NBIS Item 113 code is 5, "Bridge foundations determined to be stable for assessed or 
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San Francisquito Creek Bridge 
Br. No. 35-0348 November 7, 2014 

Project No 0400000678 

calculated scour condition. Scour is determined to be within the limits of footing or 
piles". 

The existing bridge, the existing channel both upstream and downstream from the 
project site and numerous local structures upstream of the project are all considered 
to be undersized in relation to the 100-year discharge for the SanFrancisquito Creek 
watershed. There are numerous reports of flooding occurring in the neighborhoods 
upstream of the project site for discharges less than the 100-year event. This flooding 
is primarily due to the size of the natural channel, the encroachment of residential 
parcels and undersized local structures. The SFCJPA is proposing to modify the 
channel, both upstream and downstream, to increase the capacity, although it is not 
known when these projects will be constructed. The existing West Frontage Road 
bridge also has a history of debris related issues. The Santa Clara Valley Water 
District has placed two Bridgeshark debris deflectors immediately upstream of the 
debris fins at Pier 2 and Pier 3 walls, and have been known to temporarily park debris 
removal equipment nearby for the quick, efficient removal of debris that becomes 
caught at the bridge. This debris can cause backwater effects and flood low lying 
parcels upstream of the site. 

Based on the HEC-RAS model, the water surface elevation for both the 100-year 
discharge and the current channel capacity encroach upon the soffit of the existing 
structure, potentially causing pressure scour and backwater effects to occur. There 
may also be some minor flooding between the West Frontage Road and the Route 
101 Mainline structures due to the gap between the two structures. 

Proposed San Francisquito Creek Bridge (Br. No. 35-0348) 

District 4 proposes to replace the existing San Francisquito Creek Bridge and both 
frontage road structures with a single structure featuring separate decks built on 
common abutment and pier layouts and featuring a 3-foot wide gap between the deck 
sections of the West Frontage Road and Route 101. To increase the channel 
capacity to match that of the proposed future channel improvements, the bridge length 
will be extended to the south of the existing bridge to conform the San Francisquito 
Creek channel improvement plans by the San Francisquito Creek Joint Powers 
Authority (SFCJPA). The new bridge will be a CIP/RC slab bridge with four spans. 
The 3 northern spans will be approximately 30.9 feet each while the southern span will 
be approximately 27.3 ft, center-to-center for a total structure length of approximately 
125 feet. The width of the West Bayshore deck will be about 41 feet, while the 
Highway 101 and East Bayshore deck will be about 200 feet in width. The pier wall 
width is 1'-4". 

The southern span will be blocked off by retaining walls at both the upstream and 
downstream ends, confining channel flows to the three northern spans until the 
proposed channel improvements have been completed. Even with the increased 
waterway opening of the new four-span bridge and the channel improvements, it is still 
anticipated that the water surface elevation for the 100-year discharge will impact the 
soffit of the new structure. Due to various issues such as the proximity of the San 
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San Francisquito Creek Bridge 
Br. No. 35-0348 November 7, 2014 

Project No 0400000678 

Francisco Bay and its tidal influence including the effects of future sea level rise, and 
the established roadway profile and vertical clearances along the mainline Route 101, 
the new structure will not meet the recommended minimum soffit elevation. The 
recommended minimum soffit elevation is based on the calculated water surface 
elevation for either the 50-year or 100-year discharges with special consideration for 
debris passage. While the recommended soffit elevation will not be met, there are no 
significant flood concerns due to the configuration of the new structure. There may be 
some minor flooding in the gap between the two proposed structures, and there may 
be some minor increase in the upstream water surface elevation, but this increase 
should be retained within the channel of proposed upstream channel improvements. 
Debris will also continue to be an issue at this location irrespective of the minimum 
soffit elevation. 
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Interim Configurations 

San Francisquito Creek Bridge 
Br. No. 35-0348 November 7, 2014 

Project No 0400000678 

It is possible that the new bridge will be constructed prior to the completion of the 
upstream and downstream channel improvements. In this interim situation the 
southern span, Span 4, of the new structure will be blocked off with Soldier Pile 
Retaining Walls at both ends. Wall C will be located on the western, upstream side of 
the structure and Wall B will be located on the eastern, downstream side of the 
structure. It will also be necessary to construct a third Soldier Pile Wall, Wall A, along 
the channel downstream of Pier 4. The purpose of Wall A is to retain embankment 
fills along the southeastern quadrant of the project, until such time as the channel 
improvements are implemented and the fourth span is opened. Wall A will be roughly 
parallel to the Pier 4 layout, with a slight skew of approximately 5°, compared with Pier 
4 layout, extending toward the center of the channel to a point where it intersects the 
existing vertical channel wall upstream from the existing 96" outfall. Wall A is 
proposed to be a steel H-beam wall with wood lagging attached to the channel-side 
flange of the H-beams. RSP with adequate filter material will be placed at the base of 
the wall to protect against potential scour and erosion. Based on FHWA HEC-23 
guidelines, the RSP to be used at Wall A was estimated to be a minimum 2-foot thick 
layer of Class #1 Backing with Class #8 RSP Fabric as the filter material. The RSP 
and filter material are temporary, and will be removed along with Wall A once the final 
channel improvements are implemented. Both the wall design and the RSP will 
increase the roughness of the channel surface, as well as slightly impede the flow. 
Manning's roughness coefficients were raised to 0.050 at the location of the RSP and 
wall. The effects are minimal, and overall, this configuration will be an improvement 
when compared to the existing channel configuration. 
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Figure 6: Wall A Details 

There will also be a temporary interim condition due to the staged construction of the 
bridge itself. During construction, the channel configuration will be a mix of the 
existing structure and the proposed configuration with the blocked southern span. 
During this temporary configuration, much of the flow through the third span of the 
proposed structure will be blocked by the roadway bed to the south of the existing 
southern abutment. While this will reduce the overall capacity of the proposed project 
for the duration of the construction, the capacity during construction, approximately 
7700 cfs, will still be roughly equivalent to the capacity of the current configuration. To 
maximize the interim capacity during the rainy season, generally from October 15 
through April 15, no falsework or other obstructions outside of scour and debris 
collection countermeasures should remain in the channel beneath the structure. 
During the dry season when in-channel work will be allowed, the contractor should 
provide some means of diverting discharges through the site. 

Due to debris concerns at the project location, it is likely that debris could become 
caught on the piers. This debris could reduce the waterway area reducing 
conveyance and cause an increase in the water surface elevation upstream of the 
project. Due to the location under the structure, these areas cannot be readily 
monitored and effective, timely debris removal would be difficult during even typical 
winter flows. Therefore it is strongly recommended to provide a debris control 
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Project No 0400000678 

structure at the upstream end of the project. This debris control structure should allow 
the capture, observation and periodic removal of debris so as to maximize 
conveyance and minimize debris blockage which may cause storm water to back up 
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Figure 7: Stage 3 Plan View Illustrating the Offset Pierwalls. 
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upstream of the project. Some alternatives can be found in the Federal Highway 
Administration (FHWA) manual, Hydraulic Engineering Circular No.9 (HEC 9), Debris 
Control Structures; Evaluation and Countermeasures; Third Edition, October 2005 
(http://www.fhwa.dot.gov/engineering/hydraulics/pubs/04016/hec09.pdf). Based on 
the reduced width of some openings between the existing and proposed portions 
found during the different construction stages, it is suggested that a "Debris Rack for 
Culverts" would be an appropriate type of alternative for this situation. A debris rack 
could be attached to either the sloping upstream ends of the existing pier walls or to 
the superstructure with the toe of the debris rack resting on the channel bed. The 
design should keep any large debris from going around, under or over the debris rack 
and entering the waterway under the bridge. 

The design should have a maximum horizontal spacing of 36" between the vertical 
members. A minimum horizontal spacing of 18" should be sufficient for fish passage 
and debris capture. Assuming a 50% blockage, vertical members should be capable 
of withstanding hydrostatic forces of approximately 2000 pounds each. It is estimated 
that a design velocity of 8.5 feet per second should be used at this location. Vertical 
spacing of the lateral support members, if needed, should have a minimum spacing of 
24", and be set back from the face of the vertical members to facilitate debris removal. 
The debris rack should be installed at a 1 :2 (horizontal:vertical) slope (or flatter), with 
the toe of the debris rack oriented upstream from the top of the debris rack. The 
National Marine Fisheries Service guide, Anandromous Salmonid Passage Facility 
Design may also be consulted for design guidance and information 
(http://www.habitat.noaa.gov/pdf/salmon passage facility design.pdf) . 
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12"-0"' 
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r"~;: I 
1JliN" 

56'-611 

Sl AGE 2 CCNSll!Ul:l[ON 
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TEM?ORARY DEBRIS R~CI\ 
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Temporary Debris Rack Typical Location at Upstream End of Structure 
NotToStale 

Figure 8: Elevation View with a Typical, Suggested Location for the Temporary Debris Rack. 

Maintenance of the debris rack should be handled as required to keep large debris 
from being conveyed beneath the structure. For this project, large debris would be 
considered debris in excess of 36" inches in any dimension. All debris should be 
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removed and the debris rack inspected within one day prior and after, and periodically 
during a storm event that would be expected to cause significant flows within the 
channel. Significant flows could be considered flows that are expected to cause the 
water surface of the channel to rise to a depth of more than 5 feet immediately 
upstream of the bridge. Debris should also be removed and the debris rack inspected 
for damage after each significant flow event. Debris accumulation should not be 
allowed to exceed 33% blockage of the debris rack at any time or cause stream flow 
to overtop the banks of the creek due to debris accumulation at the site. 

~ .-.14-··-··-·-· .. -··-··-............. - .... - ... ---. . ,,...... -;,. .... , .... w 

l'r Rd .,,,..,. -- "RFL" LINE 

SOUh'O'ffALL 

3ZZ 

STAGE 2 CONSTRUCTION 

Figure 9: Plan View with a Typical, Suggested Location for the Temporary Debris Rack. 
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The San Francisquito Creek watershed encompasses about 45 square miles starting 
in the rugged hillsides of the Santa Cruz Mountains and extending to the San 
Francisco Bay in San Mateo County, California. Two major tributaries of San 
Francisquito Creek are Bear Creek and Los Trances Creek. However, their 
confluences are far from the creek mouth and the project site. The lower reach of the 
stream begins at the base of Searville Dam at Stanford University and discharges 
water into the San Francisco Bay approximately 2.5 miles south of the Dumbarton 
Bridge. The climate in San Mateo County is moderate; the average temperature 
ranges from 48°F in January to 67°F in July and the average humidity is 75% to 80% 
in summer and winter respectively. The average yearly precipitation is 18 inches, 
varying from year to year with about 90% occurring during the rainy season, 
November to March. 

Stream bed 

The soils in this area are alluvial and sedimentary deposits; it is a mixture of clay, 
loam, sand and gravel. For more information on the channel bed composition and its 
depths, please refer to the Log of Test Borings provided by the Foundation 
Investigation Branch, Division of Geotechnical Services for this project. 

Discharge 

There has been a lengthy history of flooding on San Francisquito Creek, largely due to 
the existing structures, many of which cannot convey higher flows, along with low 

levees which do not contain the higher water surface elevations. To reduce local 
flooding, a 96-inch storm drain was built in 1971 to pickup overland flow from a 
residential area. upstream of US Hwy 101. The outfall is located at downstream of the 
East Bayshore Frontage Road Bridge, and discharges into San Francisquito Creek. 
Santa Clara Valley Water District constructed/improved the levees along San 
Francisquito Creek in 2004 for flood control purposes, but did not solve the flooding 
problem. There have been several different studies to determine the flow capacity for 
the existing structures over the San Francisquito Creek, and the latest study is the 
Final Report of San Francisquito Creek Development and CalibrationNerification of 
Hydraulic Model, prepared by Noble Consultants, Inc for the US Army Corps of 
Engineers dated 4/17/2009. According to this report, most existing structures including 
the San Francisquito Creek Bridge at Route 101 "are incapable of carrying the 100-
year flow". The peak flow rate at US Hwy 101 is estimated at 9,300 cfs for 100-year 
storm. Caltrans had a meeting with all local agencies, including the San Francisquito 
Creek Joint Powers Authority (SFCJPA) to finalize the San Francisquito Creek 
improvement plans. In an agreement, the design discharge of 0100 will be 9,300 cfs. 
The Joint Powers Authority (SFCJPA) agreed to make improvements throughout the 
channel to meet the design discharge (9,300 cfs). Caltrans will replace the existing 
San Francisquito Creek Bridge and the Bayshore Frontage Bridges with a single 
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structure. One cell along the southern side (Span 4) of the new bridge will initially be 
blocked until the final improvements for the channel are completed. 

Tidal effects 

San Francisquito Creek discharges water into the lower enq of the San Francisco Bay. 
Referring to the Final Report for San Francisquito Creek Development and 
CalibrationNerification of Hydraulic Model prepared by Noble Consultants, Inc for the 
U.S Army Corps of Engineers; the Mean Higher High Water (MHHW) at the elevation 
of +7.1 feet NAVD88 (4.4 feet NGVD29) and the highest tidal stage at 9.3 feet NAVO 
88 (6.6 feet NGVD29) on February 1998 were recorded at the nearest tidal station 
(Redwood City-Station ID: 9414523). The latest FIRM (Flood Insurance Rate Map), 
dated 5/18/2009 for Santa Clara County shows the 100-year flood level in the affected 
areas downstream of the site is 11.0 feet NAVD88 (8.3 feet NGVD29). However, the 
recommendation in the Hydraulic Review Technical Memorandum prepared by HOR, 
the tidal stage at the creek mouth will be 12.52 feet NAVD88 (9.82 feet NGVD29) by 
adding 26 inches Sea Level Rise to 10.35 feet NAVO (7.65 feet NGVD29) from the 
USACE 2005 study. This water height will be used as the downstream boundary 
control in the HEC-RAS study. 

HEC-RAS Model 

HEC-RAS Version 4.1.0 - a streambed analysis computer program was used for the 
water modeling and bridge scour calculations. The model for this project originated 
from HOR, Inc, dated 6/14/2010. Caltrans Structure Hydraulics Office has made 
minor modifications to the HOR model by interpolating new cross-sections in the 
vicinity of the proposed replacement structure at the US HWY 101 Bridge and the 
interim Wall A locations. The Manning's roughness coefficients (0.027 to 0.055) were 
taken from 2009 field inspection reports. Channel migration and moderate debris were 
considered for the scour calculations. Channel degradation was considered to be 
negligible for the site. 

Velocity 

Based on the estimated channel discharge at the proposed structure, the average 
velocity will range from 5.3 fps - 6.5 fps. Under the Interim conditions, average 
velocities will range from 5.5 fps - 9.3 fps in the immediate vicinity of the proposed 
structure and Wall A. At the upstream end of the structure where the water will 
impact the pierwalls at a slight skew, the maximum average velocity for the differing 
scenarios is approximately 6.5 fps. 
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The structures are required to provide a waterway area, which has sufficient capacity 
to pass the discharge plus adequate freeboard per section 821.3 CAL TRANS 
Highway Design Manual. The minimum required waterway for the proposed structure 
is 1750 square feet above the finished grade elevation. 

Drift 

Bridge maintenance records are available for the existing San Francisquito Bridge (Br. 
No. 35-0013). According to these records, moderate to large drift have been found 
around various piers and debris removal has been recommended several times. The 
channel was clear without any drift during the field investigation on May 1, 2009. 
There are existing debris spinners upstream of the bridge to keep the drift away from 
the piers that will affect the water level in the channel. To compensate for this issue, if 
the debris spinners are reinstalled, then they will be assumed to be permanent floating 
debris in the HEC-RAS model. Caltrans design criteria recommends that all 
substructural elements of new structures should be designed to be stable under the 
anticipated, potential scour without reliance upon scour countermeasures. Debris 
width at the piers was assumed to add an additional 1 foot of width to each side of the 
piers, for a total width of 3'-4". 

Stage and Minimum Recommended Soffit Elevation 

The calculated 100-year water stage elevation is 17.9 feet NAVD88 (15.2 feet 
NGVD29). and the minimum recommended soffit elevation at the upstream side of the 
proposed structure is 17.9 feet NAVD88 (15.2 feet NGVD29). Due to project 
constraints, both the existing and the proposed structure do not meet the 
recommended minimum soffit elevation, therefore the structure depth should be 
minimized and design should consider a soffit elevation no lower than that of the 
existing structure. Buoyancy should be considered in the deck design. 

The recommended minimum soffit elevation is based on the calculated water surface 
elevation for either the 50-year or 100-year discharges with special consideration for 
debris passage. While the recommended soffit elevation will not be met, there are no 
significant flood concerns due to the configuration of the new structure. There may be 
some minor flooding in the gap between the two proposed structures, and there may 
be some minor increase in the upstream water surface elevation, but this increase 
should be retained within the channel of proposed upstream channel improvements. 
Debris will also continue to be an issue at this location irrespective of the minimum 
soffit elevation. 
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Bridge Skew and Hydraulic Skew 

The bridge skew is about 14 degrees and the hydraulic skew is less than 10 degrees 
based on the new channel reconfiguration and the bridge replacement. 

Hr1_+; . .'.l:_. F'l :;r, \."/ .jl\ A L1x 1t11: t1 U er [1er111,od ~ 1r(• t1 t-' 1 I J(I- , r-- 1' 

River Reach River Sta Profile Q Total I Min Ch El I W.S. Elev I M<IM Chi Dpthl Vet Chnl I Flow Areal Froude tt Chi 
(cfsl I (ft) I lftl I lftl I (ftls) I Isa ftl I 

SF Creek R1 8027.550 100-Year 9300.00 3.56 19.28 15.72 5.41 1728.50 0.25 
.SF Creek R1 7883.61• 100-Year 9300.00 3.05 19.09 16.04 5.90 1575.85 0.28 
SF Creek. 

I 
R1 7880.6:1 100-Year 9300.00 3.05 18.92 15.87 6.58 1414.23 0.29 - -SF.Creek. 'R1 7878.62 Bridge· - -

SF Creek R1 7836.11 100-Year 9300.00 1.81 18.60 16.79 6.49 1432.72 0.29 
SF Creek R1 7834.61 Bridg~ - -- - --
SF Creek R1 7627.808 100-Year 9300.00 1.81 17.49 15.68 6.97 1334.38 0.32 

~ - -
SF Creek R1 7609.61 100-Year 9300.00 1.72 17.23 15.51 7.40 1256.76 0.34 
SF Creek R1 7597.61 100-Year 9300.00 1.66 17.12 15.46 7.08 1313.85 0.33 

Table 1: HEC-RAS Output for Interim Condition, Wall A, Elevations using NAVD88 Datum. 

HECFi •" : F'l:;n F111:il ~ ,_ , · ,,.,:ill- L1:.i: .:it1c•t 1: IJ er[1ett1"d F'rc•rile 1 CllJ' , "" :i; 

River Reach River Sta Profile Q Total I Min Ch El W.S. Elev Max Chi Dplh Vel Chnl Flow Areal Froude tt Chi 
(cfs} I (ft} (ft) (ft) (ft/s) rsa ftJ I 

SF Creek R1 8027.550 100-Year 9300.00 3.56 18.08 14.52 ~ 5.91 1573.57 0.29 
SF Creek R1 7883.61• 100-Year 9300.00 3.05 17.83 14.78 6.51 1427.70 0.33 
SF Creek R1 7880.61 100-Year 9300.00 3.05 17.93 14.88 5.43 1714.28 0.25 ---
SF Creek R1 7878.62 BridgeJ - -
SF Creek R1 7836.11 100-Year 9300.001 1.81 17.80 15.99 5.33 1743.67 0.24 - -

Bridge I _J SF Creek R1 7834.61 
-c---

SF Creek R1 7627.808 100-Year 9300.00 1.81 17.26 15.45 5.35 1736.99 0.25 -
SF Creek R1 7418.670 100-Year 9300.00 0.70 17.22 16.52 5.71 2081 .06 0.26 

Table 2: HEC-RAS Output for Proposed Final Configuration, 4 spans, Elevations using NAVD88 Datum. 

Scour and Channel Degradation 

No channel cross-section records were available until 1993, with a second 
measurement taken in 2003. Preliminary Investigations - North performed a channel 
survey on 3/22/2009. Under normal flows, the material in channel bed recharges by 
itself by tidal effect. The channel appears laterally stable and based on historical 
cross-sections, future channel degradation is assumed to be negligible. Contraction 
scour at the proposed structure is also considered to be negligible. The total local pier 
scour depth is estimated and based on the cross-sections in the HECRAS model. 
Moderate debris loading is considered in the scour calculation by adding a debris 
width of 1.67 feet to each pier, for a total width of 3.0 feet. Local Pier Scour was 
calculated within HEC-RAS using the CSU equation. The final supported elevation for 
all pier and abutment foundations should be consulted with the Geotechnical Branch. 
At the piers, the anticipated short term local scour depth is 7.7 feet, reaching an 
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elevation of -4.65 feet NAVD88 (-7.35 feet NGVD29). Due to retaining walls 
upstream of the structure, integral with the abutments, abutment scour is anticipated 
to be minimal; however there will likely be some scour due to the hydraulic skew at the 
upstream end of the project. The top of footing elevation for both abutments should 
be placed below elevation -0.30 feet NAVO 88 (-3.0 feet NGVD 29) 

Bank Protection 

Considerable bank erosion at the embankments may occur due to the soil 
composition. The District is to recommend bank protection for channel embankments 
and roadway approaches, if required. 

Flood Plain Encroachment 

The proposed project is located on the boundary between the cities of Palo Alto and 
East Palo Alto, and is in the flood hazard area inundated by the 100-year flood with 
two different zonings. The first zoning is "ZONE A, No base flood elevation 
determined" as shown on the East Palo Alto City, California Flood Insurance Rate 
Map (FIRM), Community-Panel Number 060708-0001 B, and dated August 23, 1999. 
The second zoning is "ZONE AE, Base flood elevation determined" as shown on the 
Santa Clara County, California Flood Insurance Rate Map (FIRM), Community Panel 
Number 06085C-0030 H, and dated 5/18/2009. The current 100-year flood elevation 
is at 11.0 feet NAVO (8.3 feet NGVD29) as shown on Santa Clara County 2009 flood 
map. 

Summary Information for the Bridge Designer 

Below is a summary of key design parameters based on the hydrology and hydraulic 
analysis performed for this structure: 

All calculated elevations in this report are based on the General Plans from the 
Office of Bridge Design West, Branch 16, dated 11/5/2014 and the HEC-RAS 
model provided by HOR. Elevations are provided for both the NGVD29 datum as 
well as the NAVD88 datum. 
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HYDROLOGIC SUMMARY 
Bridge Number: 35-0348 

Drainage Area: 45 square miles 
Design Flood Base Flood Overtopping 

Frequency (yrs) 100-Year 100-Year N/A 

Discharge (ft3/s) 9,300 9,300 >10,000 
Water Surface 17.9 NAVD88 17.9 NAVD88 Under pressure 
Elevation at Bridqe (ft) 15.2 ft NGVD29 15.2 ft NGVD29 flow, no freeboard 
Flood plain data are based upon information available when the plans were prepared and are shown 
to meet federal requirements. The accuracy of said information is not warranted by the State and 
interested or affected oarties should make their own investioation. 

Minimum Recommended Soffit Elevation 
17.9 ft NAVD88 

(15.2 ft NGVD29) 

Potential Scour Elevation at Abutments 
-0. 30 ft NAVD88 
(-3.0 ft NGVD29) 

Potential Scour Elevation at Piers 
-4.65 ft NAVD88 

(-7.35 ft NGVD29) 

Recommended Waterway Opening 1,750 ft2 

Average Velocity, 100-year discharge 5.4 fps 

All calculated elevations in this report are based on the General Plans from the 
Office of Bridge Design West, Branch 16, dated 11/5/2014 and the HEC-RAS 
model provided by HOR. . Elevations are provided for both the NGVD29 datum 
as well as the NAVD88 datum. 

radation Scour De th ft 
N/A 

Scour Data Elevation and De th 
Su ort Location Lon Term Scour Elev ft Short Term Local Scour De th ft 
All Piers N/A 7.7 
Ab~men~ NM 3.35 
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Figure 5.15. Steel debris rack in urban area. 

Figure 5.21. Steel grill debris rack with provision for cleanout afforded by concrete paved area in 
foreground. 

Figure 5.22. Steel grill debris rack on slope mitered culvert entrance. 

Figure 10: FHWA HEC 9, Pictures of Typical Debris Racks. 
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4.6 HYDRAULIC LOADING AS SOCIA TED WllH DEBRIS ACCUMULATION 

There are three steps for computing the hydraulic loading on a bridge structure with debris 
accumulation. The first step is to define the geometry of the debris accumulation using the 
procedures and recommendations presented in Chapter 3 of this manual. The second step is to 
compute the flow hydraulics through the bridge structure using the procedures and 
recommendations presented in the previous sections of this chapter. The last step is to compute 
the hydrodynamic loads using the hydraulic characteristics associated with the presence of the 
debris accumulation and the following equations and general procedure developed by Paro1a<49>_ 

The hydrodynamic drag force is based on the general form of the drag equation and the drag 
coefficient relationship developed from a model study investigation by Parola at the University of 
Louisville<49>. 

v2 
Fo = c D r A D _r_ 

2g 

where: 

Fo = 
Co = 
y = 

Drag force, N (lbs) 
Drag coefficient, see Tables 4.1 and 4.2 
Specific weight of water, N/m3 (lbslft3) 

(4.1) 

Ao = Area of wetted debris based on the upstream water surface elevation 
projected normal to the flow direction, m2 (tt2) 

v, 
g 

= 
= 

Reference velocity, see discussion in Subsection 4.3.3.1, mis (ft/s) 
Acceleration of gravity, 9.81 rnls2 (32.2 ft/s2) 

Drag coefficient for debris on piers is provided in Table 4.1 and for debris on superstructures in 
Table 4.2. 

Table 4 .1. Drag Coefficient for Debris on Piers. 

Value of 8 Value ofF, Co 
8<0.36 F,<0.4 1.8 
8<0.36 0.4 < F, < 0.8 2.6-2.0F, 

0.36 < B < 0.77 F,< 1 3.1-3.68 

8 > 0.77 F,< 1 1.4-1.48 

Table 4.2. Drag Coefficient for Debris on Superstructure. 

Value of8 Value ofF, Co 
8 < 0.33 F,<0.4 1.9 
8< 0.33 0.4 < F, < 0.8 2.8-2.25F, 

0.33 < B < 0.77 F,< 1 3.1- 3.68 
8 > 0.77 F,< 1 1.4 -1.48 

Figure 11: FHWA HEC 9, Typical Hydrodynamic Force Equations & Variables. 
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The drag coefficient as provided in these tables is related to the blockage ratio and Froude 
number as defined below. 

B= Ad 
Ad +Ac 

where: 

B 
AJ 

Ac 

F=~ 
r J9Y: 

where: 

Fr 
Vr 
g 

Yr 

= 
= 

= 

= 
= 
= 
= 

(4.2) 

Blockage ratio 
Cross-sectional flow area blocked by debris in the contracted bridge 
section, m2 (W) 
Unobstructed cross-sectional flow in the contracted section, m2 («2) 

Froude number 
Reference velocity, see discussion in Subsection 4.3.3.1, mis (fl:/s) 
Acceleration of gravity, 9.81 m/s2 (32.2 ft/s2

) 

Average flow depth corresponding with the reference velocity, m (ft) 

(4.3) 

The total force on the structure that is caused by the hydrostatic pressure difference can be 
approximated as: 

where: 

= 
= 
= 

= 

= 

= 

Horizontal hydrostatic force on area At., N (lbs) 
Specific weight of water, N/m3 (lbslft3) 

(4.4} 

Vertical distance from the upstream water surface to the centroid of area 
Aiu, m (ft} 
Area of the vertically projected, submerged portion of the debris 
accumulation below the upstream water surface, m2 (W) 
Vertical distance from the downstream water surface to the centroid of 
area Ai.d, m (ft) 
Area of the vertically projected, submerged portion of the debris 
accumulation below the downstream water surface, m2 (fl2) 

Figure 12: FHWA HEC 9, Typical Hydrodynamic Force Equations & Variables. 
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ANADROMOUS SALMONID 
PASSAGE FACILITY DESIGN 

NATION • .\L lL.\RTh"I. FISHERIES S:ERYICE 
~ORTHWI:ST REGION 

!fWW.Dwr.noaa.pl· 

Il.BRUAR\' 2008 

Figure 13: NOAA Fish Passage Facility Design Manual. 
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4.8.2 Specific Criteria and Guidelines - Coarse Trash Rack 

4.8.2.1 Velocity: Tue velocity through the gross area of a clean com·se trash rack 
should be less than 1.5 ft/s. 

4.8.2.2 Depth: The depth of flow through a coarse trash rack should be equal to 
the pool depth in thefishway. 

4.8.2.3 Maintenance: Tue coarse trash rack should be installed at 1 :5 
(horizontal:vertical) slope (or flatter) for ease of cleaning. Tue coarse trash rack 
design must allow for easy maintenance. considering access for personnel. travel 
clearances for manual or automated raking, and removal of debris. 

4.8.2.5 Bar Spacing: Tue fislnvay exit coarse trash rack should have a minim1m1 
clear space between vertical flat bars of 10 inches if Chinook sahnon are present, 
and 8 inches in all other instances. Lateral support bar spacing must be a 
minimum of 24 inches, and must be sufficiently back set of the coarse trash rack 
face to allow full trash rake tine penetration. Coarse trash racks must extend to 
the appropriate elevation above water to allow easy removal of raked debris. 

4.8.2.6 Ol'ientatlon: Tuefishway exit coarse trash rack must be oriented at a 
deflection angle greater than 45° relative to the direction of river flow. 

NMFS Anadromous Sahnonid Passage Facility Design Febma1y 2008 

Coors.• -trostorocl< -----.... 

Figure 14: NOAA Fish Passage Facility Design Manual, Criteria & Guidelines (Figure 4-5). 
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