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04-264094 
04-Mrn,Son-101-26.8/27.6&0.0/2.0 
Project ID 0400000735 
 

MATERIALS INFORMATION 
Materials Recommendations - Final Pavement and Corrosion Recommendations 

  Caltrans, dated February 18, 2011 

Site Investigation Report 

  Geocon Project No. E8469-06-02 

Foundation Report for San Antonio Creek Bridge 

  Caltrans, dated September 9, 2013 

Geotechnical Design Report 

  Caltrans, dated September 2013 

Project Report 

  Caltrans, dated October 2007 

Underground Classifications (Tunnels) 

  CA Dept. of Industrial Relations, dated July 21, 2014 

Water Source Information for North Marin Water District 

  North Marin Water District Letter, dated September 9, 2014 

Final Hydraulic Report for San Antonio Creek 

  Caltrans, dated February 10, 2011 

Addendum To The Final Hydraulic Report 

  Caltrans, dated March 9, 2011 

Improvement Plans for North Marin Water District - North Marin Aqueduct Relocation 

  CSW/ST2, dated December 9, 2013 

 



State of California -The Natural Resources Agency EDMUND G. BROWN JR. , Governor 
DEPARTMENT OF FISH AND WILDLIFE 
Bay Delta Region 
7329 Silverado Trail 
Napa, CA 94558 
(707) 944-5500 
www. wild life.ca.gov 

January 21 , 2014 

Mr. Hardeep Takhar 
California Department of Transportation 
111 Grand Avenue 
Oakland, CA 94612 

Subject: Final Lake or Streambed Alteration Agreement 
Notification No. 1600-2013-0296-R3 
San Antonio Creek 

Dear Mr. Takhar: 

CHARLTON H. BONHAM, Director 

Enclosed is the final Streambed Alteration Agreement ("Agreement") for the Marin 
Sonoma Narrows Highway Improvements Segment B3 ("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 January 21 , 2014 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 fil ing agency's approval of the project. You may begin your project before the 3D
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@wildl ife.ca.gov. 

21)~ 
Craig J. Weightman 
Environmental Program Manager 
Bay Delta Region 

cc: Stuart Kirkham 
Lieutenant Jones 
Warden Thiem 

Conserving Ca[ijornia's W i[a[ije Since 1870 



CALIFORNIA .DEPARTMENT OF FiSH AND WiLDLIFE 
BAY DELTA REGION 
7329 SiLVERADO TRAIL 
NAPA, CALIFORNIA 94558 
(707) 944-5500 
WWW.WILDLIFE.CA.GOV 

STREAMBED ALTERATION AGREEMENT 
NOTIFICATION No.1600-2013-0296-R3 
SAN ANTONIO CREEK 

CALIFORNIA DEPARTMENT OF TRANSPORTATION 
US101 MARIN SONOMA NARROWS, SEGMENT 83 

This Streambed Alteration Agreement (Agreement) is entered into between the 
California Department of Fish and Wildlife (CDFW) and the California Department of 
Transportation as represented Mr. Hardeep Takhar. 

RECITALS 

WHEREAS, pursuant to Fish and Game Code (FGC) section 1602, Permittee notified 
CDFW on July 23, 2013, that Permittee intends to complete the Project described 
herein. 

WHEREAS, pursuant to FGC section 1603, CDFW 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 along US Route 101 at San Antonio Creek in Sonoma County. 

PROJECT DESCRIPTION 

This Project is part of the larger Marin-Sonoma Narrows Interstate 101 High Occupancy 
Vehicle Lane Project. This Agreement addresses the construction of a new US 101 
new bridge over San Antonio Creek, the extension of a box culvert within an unnamed 
creek, the filling of two roadside runoff ditches, and the demolition of the existing 
southbound US 101 bridge. 

Ver. 02/16/20 10 
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The new San Antonio Creek Bridge will be a concrete box girder structure on concrete 
columns. The nine columns will be 78-inch diameter and cast in drill hole piles. Six of 
the nine columns are located within a riparian area. The new bridge is approximately 1 0 
feet higher than the existing bridge. The in-stream piles will be placed into drilled holes 
inside cofferdams, the abutment piles may require using an impact hammer. A Class 1 
bike path will be built under the new US 101 bridge, adjacent to the north abutment to 
connect to a new east-side frontage road. Four drainage outfalls will be built to empty 
into San Antonio Creek. Vegetative erosion protection will be installed to prevent 
erosion of the creek banks. 

On the west side of US 101 approximately 2400 feet north of San Antonio Creek is a 
small unnamed creek that drains from the west and crosses under US 1 01 in a 12 by 6-
foot concrete box culvert. The creek continues on the east side of US 101. This project 
proposes to extend the concrete box culvert by 165 feet to the west. Two proposed 
bioswales will be constructed and drain into the unnamed creek. The bioswales are 
relatively wide and the flow velocities are low. 

There is a jurisdictional roadside ditch on the west side of US 101, approximately 3350 
feet north of San Antonio Creek. The ditch collects runoff from the large, open hillside to 
the west. The ditch flows southerly and then under the highway in a 4 by 4-foot concrete 
box culvert. This ditch will be filled to achieve the proposed highway grade. 

On the west side of US 101 approximately 3700 feet north of San Antonio Creek is a 
deep jurisdictional roadside ditch. The ditch collects runoff from the large, open hillside 
to the west. This area will be filled to achieve the proposed highway grade. 

The existing southbound bridge will be removed as a part of the project. The existing 
northbound bridge will remain in place for private property access. Bridge removal will 
consist of breaking and removing the existing concrete structure. Over land, the bridge 
will be dropped in sections onto filler fabric or similar material and removed. Over the 
creek, the Permittee will use approved Best Management Practices to protect the creek 
from falling debris. 

Construction vehicle access to creek bed will be from San Antonio Road. Vehicles will 
proceed north on San Antonio Road to the area of the proposed cui de sac, just south of 
the new embankment. The vehicles will then traverse over land toward the creek. 
Vehicles will then travel east along the northerly edge of the riparian corridor between 
the new embankment and the creek, toward the existing southbound bridge. Just to the 
west of that bridge there is an area of relatively gentle slopes that will allow access to 
the creek bed. Trees in this area will have been removed for the embankment grading. 
Minor grading may be required to accommodate vehicle access. Crane mats will be 
required in the creek bed in the area of the pile-driving rig. 
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PROJECT IMPACTS 

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

• Potential California red-legged frogs and habitat 
• Bird nesting 
• Bat roosting 
• Western pond turtles 
• Native riparian vegetation 

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

• California red-legged frog mortality 
• Degradation of California red-legged frog habitat 
• Disruption of bird nesting 
• Disruption of bat roosting 
• Disruption of western pond turtle nesting 
• Decreased cover and shading within riparian corridor 
• Loss of native vegetation 

MEASURES TO PROTECT FISH AND WILDLIFE RESOURCES 

1. Administrative Measures 

Permittee shall meet each administrative requirement described below. 

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 CDFW 
personnel, or personnel from another state, federal, or local agency upon 
request. 

1.2 Providing Agreement to Persons at Project Site. Permittee shall provide 
copies of the Agreement and any extensions and amendments to the 
Agreement to all persons who will be working on the Project at the Project site 
on behalf of Permittee, including but not limited to contractors, subcontractors, 
inspectors, and monitors. 

1.3 Notification of Conflicting Provisions. Permittee shall notify CDFW 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, CDFW shall contact Permittee to resolve any conflict. 
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1.4 Project Site Entrv. Permittee agrees that CDFW 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 jurisdiction as described in the Project Description above. 

2.1 All work within riparian zones shall occur between June 15 and October 15. 

2.2 Permittee shall submit a Bridge Demolition Plan to CDFW for approval 30 days 
prior to demolition. The Bridge Demolition Plan shall detail methods to prevent 
debris from falling into San Antonio Creek. 

2.3 Trees shall be trimmed and/or removed in a two-phase system over two 
consecutive days. Limbs and branches shall be removed using chainsaws only 
during the afternoon of the first day. Limbs with cavities, crevices, or deep bark 
fissures will be avoided on the first day. On the second day the remaining 
branches can be removed, or the entire tree as needed. 

2.4 At least 30-days prior to commencing Project activities covered by this 
Agreement, the Permittee shall submit to CDFW, 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. 

2.5 Before the onset of construction activities, a Qualified Biologist shall conduct an 
education program for all construction personnel. At a minimum the training will 
include a description of California red legged frog, migratory birds, bats, and 
their habitats; the occurrence of these species within the Project site; an 
explanation of their state and federal statuses; avoidance and minimization 
measures; habitats as they relate to the Project site; and boundaries within 
which construction may occur. A fact sheet conveying this information will be 
prepared and distributed to all construction crews and Project personnel 
entering the Project site. Upon completion of the program, personnel will sign a 
form stating that they attended the program and understand all the avoidance 
and minimization measures. 
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2.6 A Qualified Biologist shall conduct clearance surveys and be on-site during all 
activities that may result in the take of California red-legged frog (CRLF). The 
Qualified Biologist shall stop work through the Resident Engineer if activities are 
identified that may result in the take of CRLF. 

2. 7 Preconstruction surveys for the western pond turtle in potential habitat shall be 
conducted 48 hours prior to construction by a Qualified Biologist. If western 
pond turtles are found in the project area during preconstruction surveys, 
CDFW shall be notified. If preconstruction surveys identify active western pond 
turtle nests, a Qualified Biologist shall establish a no-disturbance buffer zone 
around the nest using temporary orange construction fencing. The radius of the 
buffer zone and the duration of the exclusion shall be determined in 
consultation with CDFW. The buffer zone and fencing shall remain in place until 
the young have left the nest, as determined by a Qualified Biologist. The 
Qualified Biologist shall also remain present during construction in the area to 
inspect the work area, including construction equipment left on-site, for western 
pond turtles to ensure that individuals have not moved into the work area. 

2.8 Prior to the start of construction Environmentally Sensitive Areas (ESAs) will be 
clearly delineated using high-visibility orange fencing to protect sensitive 
habitats. The ESA fencing will remain in place throughout the duration of the 
Project. The final Project plans will depict all locations where ESA fencing will 
be installed and how it will be installed. The bid solicitation package special 
provisions will clearly describe acceptable fencing material and prohibited 
construction-related activities, vehicle operation, material and equipment 
storage, and other surface-disturbing activities within ESAs. ESA fencing shall 
be erected as directed by a Qualified Biologist. 

2.9 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 nests are found the Qualified Biologist shall establish an 
appropriate buffer to be in compliance with Migratory Bird Treaty Act (MBTA) 
and Fish and Game Code 3503. The Qualified Biologist shall perform at least 
two hours of pre-construction monitoring of the nest to characterize "typical" bird 
behavior. The Qualified Biologist shall monitor the nesting birds and shall 
increase the buffer if the Qualified Biologist determines the birds are showing 
signs of unusual or distressed behavior by Project activities. Atypical 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. The Qualified Biologist 
shall have authority, through the Resident Engineer, to order the cessation of all 
Project activities if the nesting birds exhibit atypical behavior which may cause 
reproductive failure (nest abandonment and loss of eggs and/or young) until an 
appropriate buffer is established. To prevent encroachment, the established 
buffer(s) shall be clearly marked by high visibility material. The established 
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buffer(s) shall remain in effect until the young have fledged or the nest has been 
abandoned as confirmed by the Qualified Biologist. Any sign of nest 
abandonment shall be reported to CDFW within 48 hours. 

2.10 To prevent inadvertent entrapment of animals during construction, all 
excavated, steep-walled holes or trenches more than 2-feet deep will be 
covered at the close of each working day by plywood or similar materials, or 
provided with one or more escape ramps constructed of earth fill or wooden 
planks at an angle no greater than 30 degrees. Before such holes or trenches 
are filled they must be thoroughly inspected for trapped animals. All 
replacement pipes, culverts, or similar structures stored in the action area 
overnight will be inspected before they are subsequently moved, capped and/or 
buried. 

2.11 Fish relocation is not anticipated, however, if fish relocation becomes 
necessary, Permittee shall submit to CDFW for review and approval a Fish 
Relocation Plan at least 15 days prior to fish relocation activities. 

2.12 Permittee shall provide to CDFW at least 6 months prior to construction, a Bat 
Protection Plan for review and approval. CDFW may require bat habitat 
mitigation as a condition of the Bat Protection Plan approval. 

2.13 Permittee shall conduct ground disturbing work defined in the above Project 
Description, and within the Project area, only during periods of dry weather. 
The Project area is defined as the bed, bank, channel, and associated wetland 
habitat. The Permittee shall monitor forecasted precipitation. When Y. inch or 
more of precipitation is forecasted to occur, the Permittee shall stop work before 
precipitation commences. No Project activities 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. 

2.14 Permittee shall utilize erosion control measures throughout all phases of 
operation where sediment runoff from exposed slopes threatens to enter 
waterways. AI 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 Qualified Biologist or Water Quality Monitor to the Resident Engineer. 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 tire washing 
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capability. Materials containing monofilament or plastic shall not be used. 
Erosion and sediment control measures shall be installed prior to unseasonable 
rain storms. 

2.15 All disturbed areas shall be permanently re-graded and hydroseeded following 
construction. Hydroseed shall not contain invasive 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. 

2.16 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 within 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 site shall be checked and 
maintained daily to prevent leaks of fuels, lubricants, or other liquids. 

2.18 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. This 
Agreement does not authorize the capture or relocation of Fully Protected 
Species. 

3. Mitigation and Reporting 

3.1 Permittee shall submit to CDFW for approval, a Riparian Mitigation Plan to 
compensate for linear foot impacts to temporarily (1 :1 mitigation to impact ratio) 
and permanently (3:1 mitigation to impact ratio) disturbed riparian habitat, 
including the unnamed creeks. Native trees shall be replaced at a 3:1 ratio, 
native oak trees shall be replaced at a 5:1 ratio. The Riparian Mitigation Plan 
shall show clear accounting of offsite mitigation at the Tolay Creek Mitigation 
Project per the CDFW-approved Final Mitigation and Monitoring Plan for 
Contracts A1, A2, A3, 81, 82/84, 83, and C3, and shall provide an onsite 
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restoration plan that includes an appropriate native plant pallet and success 
criteria, prior to the start of construction. 

3.2 Permittee shall provide a Final Biological Monitoring Report to CDFW no later 
than 60 days after construction completion, any special status species 
observations, measures taken to avoid and minimize impacts to individuals, and 
recommendations to further avoid and minimize impacts to special status 
species in the future. 

3.3 Permittee shall provide a Tree Removal Report no later than 60 days after 
construction completion. The Tree Removal Report shall include removal 
locations, tree species, and diameters at breast height. 

CONTACT INFORMATION 

Any communication that Permittee or CDFW 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 CDFW specifies by written 
notice to the other. 

To Permittee: 

California Department of Transportation 
Hardeep Takhar 
111 Grand Ave. 
Oakland, Ca 
Hardeep.takhar@dot.ca.gov 

To CDFW: 

California Department of Fish and Wildlife 
Bay Delta Region 
7329 Silverado Trail 
Napa, California 94558 
Attn: Lake and Streambed Alteration Program- Melissa Escaron 
Notification #1600-2013-0296-R3 
Fax (707) 944-5553 
Melissa.escaron@wildlife.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, 
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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 CDFW'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 

CDFW 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 CDFW 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 CDFW 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 CDFW 
to issue the notice. 

ENFORCEMENT 

Nothing in the Agreement precludes CDFW 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 CDFW'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 
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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 

CDFW may amend the Agreement at any time during its term if CDFW 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 CDFW and Permittee. To request an 
amendment, Permittee shall submit to CDFW a completed CDFW "Request to Amend 
Lake or Streambed Alteration" form and include with the completed form payment of the 
corresponding amendment fee identified in CDFW'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 CDFW 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 CDFW a completed CDFW "Request to Amend Lake or Streambed Alteration" form 
and include with the completed form payment of the minor amendment fee identified in 
CDFW'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 CDFW a completed CDFW 
"Request to Extend Lake or Streambed Alteration" form and include with the completed 
form payment of the extension fee identified in CDFW's current fee schedule (see Cal. 
Code Regs., tit. 14, § 699.5). CDFW 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)) .. 
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EFFECTIVE DATE 

The Agreement becomes effective on the date of CDFW's signature , which shall be : 1) 
after Permittee's signature; 2) after CDFW complies with all applicable requ irements 
under the California Environmental Quality Act (CEQA); and 3) after payment of the 
applicable FGC section 711.4 filing fee listed at 
http://www.wi ldlife.ca.gov/habcon/ceqa/ceqa 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 
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 CDFW in accordance with 
FGC section 1602. 

CONCURRENCE 

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

FOR CALIFORNIA DEPARTMENT OF 

TRAN~~RT;Ia__ 

\ 
Hardeep Takhar 

California Department of Transportation 

12 . \9 .\ '? 

Date 
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FOR DEPA~T Ou:: AND WILDLIFE 

Craig Weigh~45 
Environmental Program Manager 

Prepared by: Melissa Escaron 
Staff Environmental Scientist 

Date Prepared: October 12, 2013 
Date Sent: October 18, 2013 
Revised : December 19, 2013 

Date 
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lb\1\~i=-1.-e<:I.Sll!'"tifSTATE OF CALIFORNIA 

&\-~ ""\ CA DEPARTMENT OF FISH AND GAME ~1\-uom.._ 

NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

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

1 APPLICANT PROPOSING PROJECT 
- Wil.lil .. ll__ C\1 

Name Hardeep Takhar ll' AillU <IX ll..J£2.]00~ 

Business/Agency California Department of Transportation Jlll ?. ~ ?on 
Street Address 111 Grand Avenue 

City, State, Zip Oakland, CA 94612 Yountvme 
Telephone (510) 286-7182 I Fax I (510) 286-6374 

Email hardeep_takhar@dot.ca.gov 

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

Name Stuart Kirkham 

Street Address 111 Grand Avenue 

City, State, Zip Oakland, CA 94612 

Telephone (51 0) 286-5602 I Fax I 
Email stuart_kirkham@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 Route 101 -Marin/Sonoma Narrows Curve Correction Project, Segment B3- Highway 

B. Agreement Term Requested 
1Z1 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 2017 06/15 10/15 800.00 
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NOTIFICATION OF L.AKE OR STREAMBED ALTERATION 

5 AGREEMENT TYPE 

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

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

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

C. D Timber Harvesting (Attachment B) THP Number: 

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

E. D Routine Maintenance (Attachment D) 

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

G. D Master 

H. D Master Timber Harvesting 

6. FEES 

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

A. Project B. Project Cost C. Project Fee 

1 101 MSN Segment B3 Highway Improvements $49,500,000.00 $4,482.75 

2 

3 

4 

5 

D. Base Fee 
$4,482.75 

(if applicable) 
E. TOTAL FEE 

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? 

DYes (Provide the information below) Ill No 

Applicant: Notification Number: Date: 

B. Is this notification being submitted in response to an order, notice, or other directive ("order") by a court or 
administrative agency (including the Department)? 

!;Z] No DYes (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.) 

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

8. PROJECT LOCATION 

A. Address or description 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 project is located on US Highway 101 from 1/2 mile south of the Marin/Sonoma County Line in Marin County to Kastania 
Road in Sonoma County, California. The project lies in a rural section of Highway 101 between the cities of Novato and 
Petaluma known as the "Narrows". The project area is located between latitude 38-1 0'40" N and 38-11 '25" N and longitude 
122-35'45" Wand 122-36'00" W, or T4N, R7W in sections 11, 14, and 23 in the Petaluma River USGS 7.5 minute 
Quadrangle. The elevation ranges from about 14 feet to about 166 feet above mean sea level. 

0 Continued on additional page(s) 

B. River, stream, or lake affected by the project. I san Antonio Creek, unnamed stream and ditches 

C. What water body is the river, stream, or lake tributary to? I San Antonio Creek/Petaluma River 

D. Is the river or stream segment affected by the project listed in the 
DYes Ill No 0Unknown state or federal Wild and Scenic Rivers Acts? 

E. County !sonoma . 

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

Petaluma River 4N 7W 11,14,23 

0 Continued on additional page(s) 

K. Meridian (check one) I 0Humboldt Ill Mt. Diablo D San Bernardino 
-
L. Assessor's Parcel Number(s) 

See Supplemental Information. 

Ill Continued on additional page(s) 

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

Latitude: 38 11' 25" N I Longitude: 122 36' 00" w 
Latitude/Longitude Ill Degrees/Minutes/Seconds D Decimal Degrees D Decimal Minutes 

UTM Easting: 535028 Northing: 4227003 
I Ill Zone 1 0 D Zone 11 . 

Datum used for Latitude/Longitude or UTM 0 NAD 27 Ill NAD 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 IZI D D 

Channel clearing/vegetation management IZI D D 
Culvert IZI D Ill 

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 Ill 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 Ill D Ill 

Sediment removal- pond, stream, or marina D D D 

Storm drain outfall structure IZI D D 

Temporary stream crossing D D D 

Utility crossing : Horizontal Directional Drilling Ill 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 Marin-Sonoma Narrows (MSN) Curve Correction Project 83 is one segment of the overall MSN project that proposes to 
add High Occupancy Vehicle (HOV) facilities to US Highway 101 from State Route (SR) 37 in Novato to north of the Corona 
Road Overcrossing in Petaluma. 

Refer to complete project description and photos of impacted waters in the Supplementary Information. 

bZJ Continued on additional page(s) 

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

Excavators, bulldozers, earth movers, compaction equipment, front loader, dump truck, back hoe, paver, grader, mixers, 
pile drivers, concrete pumps, cranes, jack-and-bore drill, HDD drill. 

D Continued on additional page(s) 

C. Will water be present during the proposed work period (specified in box 4.0) in 
the stream, river, or lake (specified in box 8.8) . DYes bZl No (Skip to box 11) 

. 

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

. 
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DYes (Enclose a plan to divert water around work site) 

DNo 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

11.PROJECTIMPACTS 

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. 

See Section 11A in the attached Supplemental information. 

IZJ Continued on additional page(s) 

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

Vegetation Type Temporary Impact Permanent Impact 

See Table 3 in the Supplemental information. Linear feet: Linear feet: 

Total area: Total area: 

Linear feet: Linear feet: 

Total area: Total area: 

Tree Species Number of Trees to be Removed Trunk Diameter (range) 

See Table 4 and 5 in the Supplemental info. 

0 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? 

1Z1 Yes (List each species and/or describe the habitat below) 0No 0 Unknown 
California red-legged frog, Central California Coast Steelhead 

IZI Continued on additional page(s) 

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

USFWS Biological Opinion (attached), NMFS Biological Opinion (attached) 

IZJ Continued on additional page(s) 

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

IZJYes (Enclose the biological study) 0No 

Note: A biological assessment or study may be required to evaluate potential project impacts on biological resources. 

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

IZJYes (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) mav be required to evaluate potential project impacts on hvdrolorw 
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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. 

A variety of techniques will be implemented for the project to prevent sediment from entering the watercourses and to 
prevent erosion and degradation to water quality. Biofiltration swales, fiber rolls, and erosion control netting will be utilized 
throughout the construction zone to reduce loose disturbed sediment from entering waters. Temporary silt fencing will be 
placed near riparian areas and throughout the construction zone to reduce sediment loads into waters. Fencing for 
environmentally sensitive areas (ESA) will be installed around riparian areas and wetlands that are not to be impacted by 
the project except during certain times (June 15 through October 31). Additional details are given in the supplement. 

Ill Continued on additional page(s) 

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

Avoidance and Minimization measures will be implemented as part of the construction activities to minimize and avoid 
impacts to special status species and habitat, as well as common biological resources. See Box 12B in the supplement for 
additional information. 

Ill Continued on additional page(s) 

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

Galtrans has established conservation easements with an endowment and management plan at the Barboni Ranch, the 
purchase of wetland mitigation credits at the Burdell Ranch Wetland Mitigation Bank has already occurred, and the Tolay 
Greek Ranch mitigation is finalized. 

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. 401 Clean Water Certification with San Francisco RWQCB IZJApplied Olssued 

B. USAGE lndividual404 Permit IZJApplied D Issued 

C. USFWS, NMFS Biological Opinions D Applied IZJissued 

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

Ill 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)? 

IZJ Yes (Check the box for each CEQA, NEPA, CESA, and ESA document that has been prepared and enclose a copy of each) 

ONo (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 IZJNEPA document (type): EIS 

D Initial Study 1Zl Environmental Impact Report D CESA document (type): 

D Negative Declaration 1ZJ Notice of Determination (Enclose) 1ZJ ESA document (type): Biological 0Qinion 

OTHP/NTMP 1ZJ Mitigation, Monitoring, Reporting Plan 

B. State Clearinghouse Number (if applicable) 2001042115 

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

D. CEQA Lead Agency Californ·la Department of Transportation 

E. Contact Person Yolanda Rivas I F. Telephone Number I (510) 286-6216 

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

The MSN B3 Curve Correction project is one segment of the overall MSN project that proposes to improve highway geometry, 
eliminate direct access, and add HOV facilities to US Highway 101 from State Route 37 in Novato to north of the Corona Road 
Overcrossing in Petaluma. 

0 Continued on additional page(s) 

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

1Z1 Yes (Enclose proof of payment) ONo (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. . . 

DIn 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. 

IZJI request the Department to first contact (insert name) Stuart Kirkham 
at (insert telephone number) (51 0) 286-5602 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. DIGITAL FORMAT 

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

IZJYes (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 to this notification. 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. 

Signature of Applic~~~~ AuthoriziierRepr-es~ive Date 

Hardeep Takhar 
Print Name 
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DEPARTMENT OF THE ARMY PERMIT 

PERMITTEE: California Department of Transportation, District 4 

PERMIT NO.: SPN-2001-262140 N 

ISSUING OFFICE: San Francisco District 

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any future transferee. The term 
"this office" refers to the appropriate District or Division office of the Corps of Engineers having jurisdiction over the 
permitted activity or the appropriate official of that office acting under the authority of the commanding officer. 

You are authorized to perform work in accordance with the terms and conditions specified below: 

PROJECT DESCRIPTION: 

The Marin Sonoma Narrows (MSN) B3 project consists of 2.4 miles of new highway realignment, with three lanes in each 
direction. Phase B3 of the project will realign the highway to correct substandard horizontal curves, re-profile the 
highway to correct substandard vertical curve sight distance, and construction of a new San Antonio Creek Bridge (at a 
higher profile to raise it out of the floodplain). Removal of direct vehicle access to the highway will be accomplished 
through the construction of new frontage roads and conversion of the existing northbound lanes to a frontage road. The 
project will accommodate future construction of a High Occupancy Vehicle (HOY) lane in each direction for the entire 
length of the project. 

Implementation of phase B3 of the MSN project will require the following work within waters of the U.S.: 
San Antonio Creek: 
A new San Antonio Bridge will be installed consisting of a concrete box girder structure supported by nine 78" diameter 
steel piles. Six of the nine columns will be located within the creek banks; one will be placed below the ordinary high 
water mark of San Antonio Creek. To protect the bridge from erosion, the southwest corner of the bridge 
abutment/embankment will be protected with a 70' -long sheet pile wall adjacent to the edge of pavement. The northeast 
corner abutment will be protected from erosion with a 20'-long sheet pile wall. The new bridge is approximately 10 feet 
higher than the existing bridge and above the 100-year floodplain elevation. Coffer dams may be required at footing 
locations. The steel piles will be dropped inside of the drilled holes, followed by the pouring of concrete over the piles to 
form the footings. Crane mats (or temporary gravel access pads) will be required for access within the creek. Minor 
grading of the creek bank may be required to accommodate vehicle access during construction. The existing southbound 
bridge will be removed as a part of the project. The existing northbound bridge will remain in place for private property 
access. 

Klatte Property Access: 
At an unnamed tributary, 1,900 feet north of San Antonio Creek, an existing 12' by 6' concrete box culvert will be 
extended through the placement of two 72" culverts. Construction of the Klatte Driveway will require grading and asphalt 
paving over the new 72" culverts. 

Bicycle Path: 
A portion of the bike path will be constructed just east of the proposed new San Antonio Creek Bridge requiring work 
within the creek banks. 

Drainage System Improvements: 
Highway construction will intersect several natural drainage courses, which will be collected in a system of swales and 
pipes and will be conveyed to San Antonio Creek. 1 ,489 linear feet of drainage ditches and 1 ,000 linear feet of natural 
drainages adjacent to the roadway will be filled and replaced in-kind post construction with 5,479 linear feet of grass lined 
ditches within the project area. Where existing driveway culverts are impacted, the culverts will be replaced in-kind. 
Seven (7) culverts currently crossing the highway will be replaced and/or extended (i.e, cw-2, cw-3, cw-4, cw-5, cw-6, the 
culvert adjacent to wl-9, and culvert within wl-8). Four (4) of these will be extended/modified, and three (3) of these will 
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be removed/replaced. Outfalls will be placed in San Antonio Creek and at the unnamed tributary to San Antonio Creek. 
At these outfall locations HEC 15 vegetative erosion protection will be placed to protect the creek bank from erosion. In 
total ten ( 1 0) bioretention basins will also be installed. 

Utility Work: 
Underground and overhead utilities will need to be relocated as part of the project. The underground utilities will be 
installed in areas of the project that are proposed for permanent or temporary disturbance by other project elements and 
thus will not result in additional impacts to waters of the U.S. One PG&E pole will require installation in WL-8. The 
North Marin Water District Pipeline will be relocated requiring jack and bore under San Antonio Creek. The entry and 
exit pit will be dug outside of the extent of jurisdiction of San Antonio Creek. 

All work shall be completed in accordance with the plans and drawings titled "USACE File #2001-262140N, Marin 
Sonoma Narrows-Segment B3, Februmy 6, 2014, Figures I to 14 ",provided as enclosure 1. 

The project will result in the permanent discharge of fill material into 3.33 acres of seasonal wetland and 0.47 acre of 
other waters of the United States. Temporary impacts will occur to 1.5 acres of jurisdictional wetlands and 0.13 acre of 
jurisdictional waters of the U.S. Discharge of fill material is depicted in drawings titled, "USACE File# 2001-262140N, 
Marin Sonoma Narrows- Segment B Impact Maps, January 30, 2014, Figures I to 7", provided as enclosure 2. 

Permanently impacted jurisdictional seasonal wetlands have been mitigated off site by the purchase of wetland mitigation 
credits (45 credits, December 2, 2010) from the Burdell Ranch Wetland Conservation Bank. Permanently impacted 
jurisdictional other waters of the U.S. will be mitigated for through the implementation of the "Offsite Mitigation 
Agreement at Tolay Creek-Sonoma Land Trust" (final mitigation plan) dated January 17, 2013. Work includes 
stabilization of 4,160 linear feet of stream channel, riparian enhancement plantings along 26,200 feet of Tolay Creek and 
its tributaries, installation of 13,000 feet of cattle exclusion fencing, plantings of oaks and other native species, and 
approximately 100 acre of invasive species control and grazing management. 

PROJECT LOCATION: Phase B3 is located from the southern intersection with San Antonio Road to the south 
intersection of Kastania Road along HWY 101 near Novato in Marin and Sonoma Counties, California. 

PERMIT CONDITIONS: 

GENERAL CONDITIONS: 

1. The time limit for completing the work authorized ends on February 15, 2019. If you find that you need more 
time to complete the authorized activity, submit your request for a time extension to this office for consideration 
at least one month before the above date is reached. 

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms 
and conditions of this permit. You are not relieved ofthis requirement ifyou abandon the permitted activity, 
although you may make a good faith transfer to a third party in compliance with General Condition 4 below. 
Should you wish to cease to maintain the authorized activity or should you desire to abandon it without a good 
faith transfer, you must obtain a modification of this permit from this office, which may require restoration of the 
area. 

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity 
authorized by this permit, you must immediately notify this office of what you have found. We will initiate the 
Federal and State coordination required to determine if the remains warrant a recovery effort or if the site is 
eligible for listing in the National Register of Historic Places. 

4. Ifyou sell the property associated with this permit, you must obtain the signature of the new owner in the space 
provided and forward a copy of the permit to this office to validate the transfer of this authorization. 

5. A conditioned water quality certification has been issued for your project, you must comply with the conditions 
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specified in the certification as special conditions to this permit. For your convenience, a copy of the 
certification is attached (enclosure 3). 

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary 
to ensure that it is being or has been accomplished in accordance with the terms and conditions of your permit. 

7. You understand and agree that, if future operations by the United States require the removal, relocation or other 
alteration of the structure or work authorized herein, or if, in the opinion of the Secretary of the Army or his 
authorized representative, said structure or work shall cause unreasonable obstruction to the free navigation of 
the navigable waters, you will be required, upon due notice from the Corps of Engineers, to remove, relocate, or 
alter the structural work or obstructions caused thereby, without expense to the United States. No claim shall be 
made against the United States on account of any such removal or alteration. 

SPECIAL CONDITIONS: 

I. This Corps permit does not authorize you to take an endangered species. In order to legally take a listed species, 
you must have a separate authorization under the Endangered Species Act (ESA) (e.g., an ESA Section 10 permit 
or a Biological Opinion (80) under ESA Section 7 with "incidental take" provisions with which you must 
comply). The enclosed U.S. Fish and Wildlife Service (USFWS) 80 dated April 1, 2009 (see Enclosure 4), and 
National Marine Fisheries Service (NOAA-Fisheries) 80 dated January 26, 2009 (see Enclosure 5), contain 
mandatory terms and conditions to implement the reasonable and prudent measures that are associated with 
"incidental take" that are also specified in the 80 and letter of concurrence. Your authorization under this Corps 
permit is conditional upon your compliance with all of the mandatory terms and conditions associated with 
incidental take authorized by the attached 80 and letter of concurrence, whose terms and conditions are 
incorporated by reference in this permit. Failure to comply with the terms and conditions associated with 
incidental take of the 80 or letter of concurrence, where a 'take' of the listed species occurs, would constitute an 
unauthorized take and it would also constitute non-compliance with this Corps permit. The USFWS and NOAA
Fisheries are the appropriate authorities to determine compliance with the terms and conditions of their 80, letter 
of concurrence, and with the ESA. 

2. You shall employ sediment and erosion control best management practices as needed throughout the project 
area. No objects or fill shall be placed where they can be eroded or washed into drainage systems in the project 
area. All debris generated as a result of the project, shall be removed from the site and disposed of at an 
approved location outside of Corps jurisdiction. All project staging and equipment storage areas shall be located 
away from areas subject to the jurisdiction of the Corps. After construction, any materials used to dewater areas 
within the creeks shall be removed in their entirety. 

3. Within 1-year of initiation of temporary impact to a jurisdictional feature, you shall re-contour the temporarily 
impacted area and replant it with appropriate soil-stabilizing native species. You shall monitor each re-vegetated 
area for 5 years. At the end of the fifth year, re-vegetated areas shall provide 75% absolute vegetative cover. In 
re-vegetated wetlands, over half of the cover must be occupied by hydrophytic plants (having a facultative (FAC) 
or wetter indicator status). You shall submit a monitoring report for there-vegetated areas at the end ofyears 1, 
3, and 5. The reports shall include representative photos of there-vegetated areas. If the cover requirements for 
the re-vegetated areas are not met, the Corps may require further monitoring, re-vegetation, and/or off-site 
mitigation. 

4. The "Offsite Mitigation Agreement at Tolay Creek-Sonoma Land Trust" (final mitigation plan) dated January 17, 
2013 has been approved to provide compensatory mitigation for the permanent fill of 1.66 acres (7 ,242 linear 
feet) of Other Waters of the U.S. for all phases of the Marin Sonoma Narrows project through stabilization of 
4,160 linear feet of stream channel, riparian enhancement plantings along 26,200 feet of Tolay Creek and its 
tributaries, installation of 13,000 feet of cattle exclusion fencing, plantings of oaks and other native species, and 
approximately I 00 acre of invasive species control and grazing management. A I 0-year monitoring program 
shall be implemented as described in the MMP. Mitigation monitoring reports shall be submitted for years 0 (as
built report), I, 3, 5, 7, and 10. All monitoring reports shall include photo-documentation utilizing consistent 
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photo vantage points. If the monitoring report includes remediation recommendations, then the report must 
include implementation schedule of the management recommendations. Remediation measures shall be 
implemented upon approval from the Corps in writing. The report shall be submitted to the Corps by January 1 
of each year. 

5. As stipulated in the final mitigation plan dated January 17, 2013, an escrow account with funding to address 
project needs that cannot be forecasted or other Corps-approved financial assurance mechanism, or alternate 
mechanism, such as a formal, documented commitment from Caltrans or a public authority, must be in place 
within ninety (90) days following permit issuance or prior to commencing the permit activity, whichever is 
sooner. It must ensure a high level of confidence that the compensatory mitigation will be performed and 
maintained, in accordance with 33 C.F.R. § 332.3(n) and the Institute for Water Resources White Paper, 
Implementing Financial Assurance for Mitigation Project Success, June 2011. A minimum of20% ofthe 
estimate for planning, plan implementation, performance standard monitoring, and contingency implementation 
shall be provided to the escrow account. The cost estimate of the listed items shall be provided to the Corps 
thirty (30) days following permit issuance. 

6. In the event that you are unable to implement the plan described in special condition 3 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. 

7. Your responsibility to complete the required compensatory mitigation as set forth in Special Conditions 3-5 
above will not be considered fulfilled until you have demonstrated mitigation success and have received written 
verification from the Corps. 

8. You shall ensure that a conservation easement for the Mitigation area is completed and recorded with the County 
Recorder's Office, specifying the preservation of the mitigation area as wetland and riparian wildlife habitat in 
perpetuity. Copies of the recorded documents shall be provided to the Corps within six (6) months of issuance 
ofthis authorization letter. 

9. You shall comply completely with the conditions established in the "Memorandum of Agreement Between The 
Federal Highway Administration and the California State Historic Preservation Officer Regarding Lane 
Widening of Highway 101, Marin and Sonoma Counties, California" signed September 11, 2008. 

10. During removal ofthe southbound bridge at San Antonio Creek all debris will be prevented from falling into the 
creek. 

11. Work within the area from top of bank to top of bank of San Antonio Creek or any other Water of the U.S. will 
be limited to June 15 to October 15. 

12. All stockpiling of excavated material shall occur outside of USACE jurisdiction at approved locations. 

FURTHER INFORMATION: 

1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to: 

( ) Section 10 ofthe Rivers and Harbors Act of 1899 (33 U.S.C. Section 403). 
(x) Section 404 ofthe Clean Water Act (33 U.S.C. Section 1344). 
( ) Section I 03 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U .S.C. Section 1413 ). 

2. Limits of this authorization: 

a. This permit does not obviate the need to obtain other Federal, State, or local authorizations required by law. 

b. This permit does not grant any property rights or exclusive privileges. 
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c. This permit does not authorize any injury to the property or rights of others. 

d. This permit does not authorize interference with any existing or proposed Federal project. 

3. Limits of Federal Liability: In issuing this permit, the Federal Government does not assume any liability for the 
following: 

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or 
from natural causes. 

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or 
on behalf of the United States in the public interest. 

c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the 
activity authorized by this permit. 

d. Design or construction deficiencies associated with the permitted work. 

e. Damage claims associated with any future modification, suspension, or revocation of this permit. 

4. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the 
public interest was made in reliance on the information you provided. 

5. Reevaluation of Permit Decision: This office may reevaluate its decision on this permit at any time the 
circumstances warrant. Circumstances that could require a reevaluation include, but are not limited to, the 
following: 

a. You fail to comply with the terms and conditions of this permit. 

b. The information provided by you in support of your permit application proves to have been false, 
incomplete, or inaccurate. (See Item 4 above.) 

c. Significant new information surfaces which this office did not consider in reaching the original public 
interest decision. 

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation 
procedures contained in 33 C.F.R. Section 325.7 or enforcement procedures such as those contained in 33 C.F.R. Sections 
326.4 and 326.5. The referenced enforcement procedures provide for the issuance of an administrative order requiring 
you to comply with the terms and conditions of your permit and for the initiation of legal action where appropriate. You 
will be required to pay for any corrective measures ordered by this office, and if you fail to comply with such directive, 
this office may in certain situations (such as those specified in 33 C.F.R. Section 209.170) accomplish the corrective 
measures by contract or otherwise and bill you for the cost. 

6. Extensions: General Condition 1 establishes a time limit for the completion of the activity authorized by this 
permit. Unless there are circumstances requiring either a prompt completion of the authorized activity or a 
reevaluation of the public interest decision, the Corps will normally give favorable consideration to a request for 
an extension of this time limit. 
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Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this 
permit. 

'),.1'1-.llf 
(PERMITTEE) • (DATE) 

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed 
below. 

~ohn K. Baker, P.E. 
Lieutenant Colonel, U.S. Army 
Commander and District Engineer 

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms 
and conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of 
this permit and the associated liabilities associated with compliance with its terms and conditions, have the transferee sign 
and date below. 

(TRANSFEREE) (DATE) 
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   January 30, 2014 
   CIWQS Place No. 797380 
 
Sent via electronic mail--no hard copy to follow 
 
California Department of Transportation 
Attn: Betcy Joseph 
Betcy_joseph@dot.ca.gov 
111 Grand Ave.  
Oakland, CA 94612-3717 
 
Subject:  Water Quality Certification for the Highway 101 Marin-Sonoma Narrows 

Segment B3 Project, Marin and Sonoma Counties 
 
Department Project No.: EA 04-264091 
 
Dear Ms. Joseph: 
 
We have reviewed and hereby issue water quality certification (Certification) to the 
California Department of Transportation (Department) for the Highway 101 Marin-Sonoma 
Narrows Segment B3 HOV Widening Project (Project). The Department is seeking an 
Individual Permit 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 Department is proposing to upgrade U.S. Highway 101 (U.S. 101) between Novato 
and Petaluma as part of the Marin-Sonoma Narrows HOV Widening Project (MSN). The 
Department has divided the overall MSN project into six individual contracts: 
 

 A1, from State Route 37 to just north of Atherton Avenue in Novato. A 401 
certification was issued for this project on July 22, 2010; 
 

 A3, between Marin County U.S. 101 post-miles 22.2 and 24.1. A 401 certification 
was issued for this project on June 1, 2012; 
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 B1, between Marin County U.S. 101 post-miles 23.3 and 27.6. A 401 certification 
was issued for this project on March 26, 2012; 
 

 B3, The subject of this Certification; 
 

 B2/B4, between Sonoma County U.S. 101 post-miles 0.9 and 3.6. A 401 
certification was issued for this project on March 26, 2012; and 

 
 C3, between Sonoma County U.S. 101 post-miles 3.4 and 4.1. A 401 certification 

was issued for this project on May 17, 2012. 
 
This Certification addresses MSN Segment B3 which starts approximately one-half mile 
south of San Antonio Creek in Marin County, and ends at Kastania Road in Sonoma 
County. This Project consists of realigning the highway to correct substandard horizontal 
curves, re-profiling the highway to correct substandard vertical curve sight distance, 
reducing flood hazard by building a new San Antonio Creek Bridge at a higher profile to 
raise it out of the floodplain, and removing direct vehicle access to the highway by 
constructing new frontage roads and by converting the existing northbound lanes to a 
frontage road once the new lanes are in place.   
 
Major Project elements include: 
 

 Realignment of 2.4 miles of Highway 101 to correct substandard horizontal curves, 
resulting in three lanes in each direction; 
 

 Re-profiling of Highway 101 to correct substandard vertical curve sight distance; 
 

 Construction of a new bridge to carry Highway 101 over San Antonio Creek. The 
bridge will be a concrete box girder structure on concrete piers and will be built ten 
feet higher than the existing bridge to alleviate flooding of Highway 101; 

 
 Construction of a cul-de-sac to disconnect San Antonio Road from Highway 101; 

 
 Removal of the existing southbound Highway 101 bridge, while leaving in place the 

northbound bridge which will remain for property access south of the creek; 
 

 Construction of a bicycle path; 
 

 Retaining wall construction at the San Antonio Creek Bridge, between the new 
freeway and the existing northbound lanes between frontage road stations 6593+20 
and 6599+31; 

 
 Culvert replacement and extensions; 
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 Construction of biofiltration swales to treat stormwater runoff; 
 

 Relocation of underground and overhead utilities; and 
 

 Relocation of North Marin Water District water main. 
 
 
Impacts: Project implementation would permanently impact approximately 3.34 acres of 
jurisdictional seasonal freshwater wetlands, approximately 3,922 linear feet of jurisdictional 
waters, and approximately 2.29 acres of riparian habitat where 199 riparian trees will be 
removed. Permanent impacts are summarized below in Table 1, Summary of Permanent 
Impacts.  
 
Project implementation would result in temporary impacts to approximately 1.50 acres of 
jurisdictional seasonal freshwater wetlands and approximately 1,210 linear feet of 
jurisdictional waters. Temporary impacts are summarized below in Table 2, Summary of 
Temporary Impacts. 
 
Table 1: Summary of Permanent Impacts 

Activity 

Jurisdictional Feature 
Impacted (Feature ID, as 
shown in attached impact 

maps) 

Acreage and/or Linear 
Footage of Permanent Impact 

Highway grading Seasonal wetland WL-1  0.01 acres 

Highway grading Seasonal wetland WL-2 1.32 acres 

Highway grading Jurisdictional water OW-1 522 linear feet 

Bridge pile and shading Seasonal wetland WL-3 0.07 acres 

Riparian tree removal Riparian area DFG-1 1.68 acres - 180 trees 

Tree removal and bridge shading Jurisdictional water OW-2 286 linear feet 

Highway grading Jurisdictional water OW-3 30 linear feet 

Highway and bike path grading Seasonal wetland WL-4 0.91 acres 

Highway and bike path grading Seasonal wetland WL-5 0.48 acres 

Highway grading Jurisdictional water OW-4 205 linear feet 

Driveway grading Seasonal wetland WL-6 0.00 acres 

Highway grading Jurisdictional water OW-5 280 linear feet 

Storm drain outfall riprap Jurisdictional water OW-7 12 linear feet 

Highway grading, culvert extension Jurisdictional water OW-8 184 linear feet 

Riparian tree removal Riparian area DFG-2 0.71 acres - 40 trees 
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Table 1 (continued)   

Activity 

Jurisdictional Feature 
Impacted (Feature ID, as 
shown in attached impact 

maps) 

Acreage and/or Linear 
Footage of Permanent Impact 

Highway fill Jurisdictional water OW-9 794 linear feet 

Riparian tree removal Riparian area DFG-3 0.10 acres - 5 trees 

Riparian tree removal Riparian area DFG-4 0.51 acres - 14 trees 

Highway cut grading Jurisdictional water OW-10 205 linear feet 

Highway cut grading Jurisdictional water OW-11 525 linear feet 

Highway cut grading Jurisdictional water OW-12 879 linear feet 

Highway cut grading Seasonal wetland WL-7 0.12 acres 

PG&E relocation, water main 
trenching 

Seasonal wetland WL-8 0.07 acres 

Highway cut grading Seasonal wetland WL-9 0.04 acres 

Highway grading Seasonal wetland WL-10 0.14 acres 

Water main trenching Seasonal wetland WL-13 0.18 acres 

3.34 acres of wetlands 

Totals: 3,922 linear feet of waters 
2.29 acres riparian (199 trees) 

 
Table 2: Summary of Temporary Impacts 

Activity 
Jurisdictional Feature Impacted 

(Feature ID, as provided in 
application materials) 

Acreage and/or Linear 
Footage of Permanent Impact

Highway grading, construction 
vehicle access 

Seasonal wetland WL-1 0.03 acres 

Highway grading and water main 
trenching 

Seasonal wetland WL-2 1.34 acres 

Bridge removal Jurisdictional water OW-6 64 linear feet 

Highway cut grading Jurisdictional water OW-11 6 linear feet 

Water main trenching Seasonal wetland WL-12 0.11 acres 

Water main trenching Jurisdictional water OW-13 1,140 linear feet 

Water main trenching Seasonal wetland WL-11 0.02 acres 

Water main trenching Seasonal wetland WL-13 
0.00 acres - minor temporary 

impact 

Totals:
1.50 acres of wetlands 

1,210 linear feet of waters 

 
See Attachment for permanent and temporary impact maps. 
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Roadway Pollutant Impacts: Project implementation would result in approximately 29.7 
acres of new and 4.1 acres of reworked impervious area. This includes the new bridge 
surface over San Antonio Creek. Stormwater runoff from 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 stormwater runoff from the Project discharges to 
tidally influenced creeks and channels, hydromodification mitigation is not required. 
 
Avoidance and Minimization: The Department has avoided and minimized impacts to 
jurisdictional wetlands and waters, and riparian vegetation by reducing the overall project 
footprint in the following ways:  steepening cut and fill slopes; constructing retaining walls; 
and eliminating a planned frontage road along the east side of Highway 101 south of San 
Antonio Creek. 
 
Mitigation:  To mitigate for permanent impacts to 3.34 acres of jurisdictional seasonal 
freshwater wetlands, the Department purchased 2.9 acres of wetland mitigation bank 
credits from Burdell Ranch Wetland Conservation Bank on December 2, 2010. The 
remaining 0.44 acres will come from surplus credits purchased from the Burdell Ranch 
Wetland Conservation Bank for the MSN B1 project. The MSN B1 project resulted in a 
wetland credit surplus of 0.961 acres after 3.5 acres of credits were purchased for 2.539 
acres of impacts. 
 
To mitigate for approximately 3,922 linear feet of permanent impacts to jurisdictional 
waters, the Department will construct 5,479 linear feet of earthen channels within the 
Project limits (see Condition no. 5 for locations and monitoring requirements). In addition,  
the Department shall enhance Tolay Creek by providing riparian tree re-vegetation along 
2,885 linear feet of the creek and 2,756 linear feet of a Tolay Creek tributary. Riparian tree 
species established shall include a combination of willow, coast live oak, valley oak, 
California buckeye, blue elderberry, and big-leaf maple. Mitigation shall be done in 
cooperation with the land owner, Sonoma Land Trust. 
 
 
To mitigate for temporarily impacted wetlands and waters, the Department shall restore 
those areas to their original or improved conditions (see Condition no. 4). 
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated with 
approximately 33.80 acres of added and reworked impervious area for this Project. The 
MSN B1 project resulted in a surplus of 0.29 acres of treated impervious surface which is 
being used toward the mitigation requirement for this Project. As such, the Department is 
required to treat runoff from a total of 33.51 acres. The Department plans to construct nine 
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biofiltration swales to treat stormwater runoff from 26.32 acres of impervious surfaces 
within the Project limits. See Attachment for onsite biofiltration swale plans and details. 
The Department plans to treat 7.19 acres of impervious surface offsite at a location to be 
approved by Water Board staff (see Condition no. 1).  
 
CEQA Compliance: The Department prepared and approved an Environmental Impact 
Report for this Project pursuant to the requirements of the California Environmental Quality 
Act (CEQA). The Department filed a Notice of Determination on July 29, 2009 (SCH No. 
2001042115). 
 
EcoAtlas: 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, following monitoring periods that last several years. In 
addition, to effectively carry out the State’s Wetlands Conservation Policy of no net loss to 
wetlands, the State needs to closely track both wetland losses and mitigation/restoration 
project success. Therefore, we require that the applicant use the California Wetlands Form 
to provide Project information related to impacts and mitigation/restoration measures (see 
Condition No. 8 of this Certification). An electronic copy of the form and instructions can 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://ecoatlas.org. 
 
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. The Department shall provide stormwater treatment for 26.32 acres of impervious 
surface within the Project area using 9 biofiltration swales in accordance with the 
plans and soil specifications in the Attachment of this Certification. The biofiltration 
swale locations are specified in the Bioswale Summary table below. An as-built report 
of the biofiltration swales shall be submitted to the Water Board not later than three 
months from the Project completion date.  
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In order to meet the stormwater treatment deficit, the Department shall provide 
treatment of runoff with similar pollutant loading to the Project site for an additional 
7.19 acres of impervious surface. A proposal to treat 7.19 acres of impervious surface 
shall be submitted and approved by Water Board staff before commencement of 
Project construction, and the treatments shall be installed no later than the end of 
Project construction. If these additional treatments are not installed by the completion 
of Project construction, a penalty will be assessed annually as follows: the initial 
treatment area requirement will be augmented by 20% of the Project’s remaining 
(uninstalled) treatment balance; 
 

2. The Department shall perform mitigation for jurisdictional waters impacts at the Tolay 
Creek mitigation site in accordance with the US Route 101 Marin-Sonoma Narrows 
HOV Widening Project Final Mitigation and Monitoring Plan for Contract A1, A2, A3, 
B1, B2/B4, B3, and C3 (MMP) dated January 17, 2013.  

 
The MMP includes a plan to re-vegetate 2,210 linear feet of Tolay Creek (both banks) 
in “Revegetation Zone C,” 675 linear feet (both banks) in “Revegetation Zone E,” and 
2,756 linear feet in “Tributary Enhancement Zone T1” as identified in the Tolay Creek 
Mitigation Site Map in the Attachment. All mitigation required in Tolay Creek Zones C, 
E, and T1 shall be fully implemented prior to Project completion. 
 
Annual Reports shall be submitted to the Water Board by December 31, of years 0 
(as-built conditions), 1, 2, 3, 5, 7, 9, and 10; 
 

3. Mitigation areas at Tolay Creek shall be subject to the terms of the December 21, 
2007, Grant Deed of Conservation Easement (Easement), and the November 2009, 
Tolay Creek Ranch Management Plan (Management Plan). Any subsequent change 
to the Easement or Management Plan shall be subject to the acceptance of Water 
Board staff; 

Bioswale Summary 
Bioswale Number as 
shown in plan sheets 

in the Attachment 

Swale Surface 
Area (ft2) 

From "A" Line 
Station 

(approx.) 

To "A" Line 
Station 

(approx.) 

Treated 
Impervious 

Area (acres) 

102 4,207 6560+90 6563+05 2.41 
103 3,660 6564+30 6565+75 1.46 
104 3,341 6568+20 6570+70 1.82 
105 3,292 6570+55 6573+50 2.46 
106 11,786 6576+05 6580+60 7.62 
107 419 6641+50 6642+05 0.12 
109 13,220 6646+60 6654+00 9.00 
110 2,044 6653+20 6654+70 1.17 
111 998 6654+80 6655+90 0.26 

Total: 26.32 
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4. The Department shall restore all temporarily impacted jurisdictional wetlands and 

waters to their pre-project or improved conditions, within the first growing season 
following cessation of construction activity in those areas. All temporarily disturbed 
areas 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 wetlands or waters. Any compaction of wetlands or waters shall require 
mitigation. The Department shall submit photo-documentation to the Water Board of 
the pre- and post-project conditions of temporarily impacted areas annually until the 
Project construction is complete; 
 

5. The Department shall construct no less than 5,479 linear feet of unlined channels at 
the 17 locations specified in the table below:  

 

Alignment  From station To station 
Ditch Length 

(feet) 
A 6546+77.35 6549+12.10 266.1 
A 6549+40.57 6555+30.64 578 
A 6555+53.31 6561+45.72 589.5 

BP 16+90.03 21+10.27 426.7 
BP 25+70.74 26+48.90 99.4 
A 6564+61.01 6568+05.85 339.4 
A 6568+26.47 6569+60.04 130.3 
A 6564+23.57 6567+12.51 296.9 
A 6570+71.78 6578+48.03 763 
A 6593+49.41 6593+92.33 42.9 
A 6600+21.11 6603+04.06 283.1 
A 6630+53.75 6635+19.39 409.5 
A 6635+20.02 6639+50.45 442 
A 6639+50.41 6641+62.54 215.7 
A 6655+92.49 6657+68.48 178 

BP 14+69.84 15+65.60 95.7 
A 6538+93.06 6542+10.46 323.6 
  Total: 5479.8 

 
An as-built report of the constructed channels shall be submitted to the Water Board 
not later than three months from the Project completion date. Photo-documentation 
shall be provided each year thereafter, for three years, to demonstrate that the 
channels are exhibiting wetland and water characteristics; 
  

6. Utility line hydrostatic testing water shall not be discharged if residual chlorine levels 
exceed 0.0 mg/L, or pH is below 6.5, or above 8.5. Chlorine residual detection 
methods shall have a detection limit no greater than 0.5 mg/L. Discharge of 
hydrostatic testing water shall be subject to chlorine and pH testing every 15 minutes 
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until a steady state of discharge is reached. Discharge of water shall not cause 
erosion at the point of discharge;  

 
7. The Department is required to use the standard California Wetlands Form to provide 

Project information describing impacts and 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 form shall 
be submitted electronically to habitatdata@waterboards.ca.gov or shall be submitted 
as a hard copy to both (1) the Water Board (see the address on the letterhead), to the 
attention of  EcoAtlas and (2) the San Francisco Estuary Institute, 4911 Central 
Avenue, Richmond, CA 94804, to the attention of EcoAtlas; 
 

8. Tolay Creek monitoring reports shall be submitted by December 31 of each year 
either by uploading them to the EcoAtlas website at 
http://ecoatlas.org/regions/ecoregion/bay-delta/projects, via email, or via mail (see the 
address on the letterhead). To upload the reports, go to the above link, click on your 
project, click on Files & Links, and follow the steps. If the Applicant chooses to upload 
the Annual Report to the EcoAtlas website, the Applicant shall notify the Water Board 
project manager that the report has been uploaded; 

 
9. 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 
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;   

 
10. 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; 

 
11. 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; 
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12. 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; 

 
13. The Department shall adhere to the conditions imposed by the Individual Permit 

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, the Biological Opinion issued to the Department by the U.S. Fish and 
Wildlife Service on April 1, 2009, and the Biological Opinion issued by the National 
Marine Fisheries Service on January 26, 2009; 

 
14. 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. 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 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; 
 

15. 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;  

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

shall be prohibited within waters of the State. Fueling of individual equipment types 
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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. 

 
17. 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;  
 

18. 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 
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; 

 
19. 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; 

 
20. 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 
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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; 

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

 
22. The Department 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; 
 

23. 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;  

 
24. 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; 

 
25. 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; 

 
26. 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; 

 
27. 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 
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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 

 
28. 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. 
 
If you have any questions, please contact Derek Beauduy at (510) 622-2348, or via e-mail 
to derek.beauduy@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. Ryan Olah, USFWS 
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Figure 2-1. Tolay Creek Ranch Mitigation Zones. 
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BEES item 200105A: Format, style, and editorial changes. 
Add BEES item to SSP 1-1.01 

 
{ XE "21-2_N04-13-12" } 

Page 1 of 1 
4/16/12 GCS** 

New nSSP, based on (and as required) per standards for RWQCB bio soil.  As 
recommended by Stormwater Coordination Branch (Norman Gonsalves/Brian Rowley).  

 
Add section 21-2: 

21-2  IMPORTED BIOFILTRATION SOIL 

21-2.01  GENERAL 

21-2.01A  Summary 

Section 21-2 includes specifications for furnishing and applying imported biofiltration soil mix. 

21-2.01B  Submittals 

Submit a certificate of compliance from the soil supplier. 

Submit the compost producer's Compost Technical Data Sheet including test results and Seal of Testing 
Assurance certificate before mixing compost with sand and soil. 

21-2.01C  Quality Control and Assurance 

Saturated hydraulic conductivity for imported biofiltration soil must be at least 5 inches per hour. 

21-2.02  MATERIALS 

21-2.02A  General 

Imported biofiltration soil consists of a uniform mixture of sand, compost, and topsoil. The ratio of the 
components of imported biofiltration soil by volume must consist of two-parts sand; one-part compost; 
0.5-part topsoil. 

21-2.02B  Sand 

Sand must be free of wood, waste, coating such as clay, stone dust, carbonate, or any other deleterious 
material. All aggregate passing No. 200 sieve size must be non-plastic. Sand must be graded within the 
following limits: 

Sieve Sizes Percentage Passing 
3/8" 100 
No. 4 90 - 100 
No. 8 70 - 100 
No. 16 40 - 95 
No. 30 15 - 70 
No. 40 5-55 
No. 100 0 - 15 
No. 200 0 - 5 

 

Grain size analysis results of the sand component must be performed in accordance with ASTM D 422, 
Standard Test Method for Particle Size Analysis of Soils. 

21-2.02C  Compost 

Compost must comply with section 21-1.02M. 



21-2.02D  Topsoil 

Soil must be free of wood, waste or other deleterious material. The soil texture must be loamy. Overall dry 
weight percentages must be 60 to 90 percent sand, with less than 20 percent passing the No.200 sieve, 
less than 5 percent clay, and no gravel. 

21-2.03  CONSTRUCTION 

Site preparation must comply with section 21-1.03B. 

Place imported biofiltration soil after all other earthwork in an area is complete. 

Place imported biofiltration soil in lifts of 8 to 12 inches and spread to a uniform thickness.  Lifts are not to 
be compacted.  

21-2.04  PAYMENT 

Not Used 



DATE ISSUED:

BIOLOGICAL OPINION

ACTION AGENCY: California Department of Transportation

ACTION: . Marin Sonoma Narrows Highway 101 High Occupancy Vehicle
Lane Widening Project: Novato to Petaluma

CONSULTATION·
CONDUCTED BY: National Marine Fisheries Service, Southwest Region

TRACKING NUMBER: 2007/08320

)fl\.l~:2 G) 2atll
1. CONSULTATION HISTORY

NOAA's National Marine Fisheries Service (NMFS) has been involved with the Marin Sonoma
Narrows (MSN) Highway 101 Lane Widening Project since the 2002 preliminary planning
stages. The pre-consultation and technical assistance began in May of2002. During this time,
affected habitat was discussed and salmonid presence was evaluated in the project areas.

In accordance with the National Environmental Policy Act/404 Memorandum ofUnderstanding
agreement (April 2006) between the Federal Highways Administration (FHWA) and California
Department of Transportation (Caltrans), the MSN Project passed through a Checkpoint and
Comment process during its planning inception which allowed other participating agencies to
comment on some pivotal decisions regarding environmental and construction issues.

On November 1,2007, NMFS responded to a Caltrans' request for agreement on the purpose and
need and range of alternatives for the MSN Project pursuant to the NEPAJ404 MOD with a letter
stating that NMFS supported the decisions for project designs that would reduce impacts to
aquatic resources; including bridge designs using the least amount of piles in watered channels
and recommended free spanning bridges wherever feasible:

On May 7, 2008, NMFS paIticipated in a Caltrans sponsored meeting in Oakland, California, to
discuss the Least Environmentally Damaging Preferred Alternative (LEDPA) and conceptual
mitigation under the NEPAl404 MOLl. These discussions resulted in reducing impacts to
wetlands and Highway J 01 near the Redwood Landfill, and to incorporate 2: I grading of slopes
in order to further reduce project impacts. NMFS responded to these decisions with a letter that
suppOlted the LEDPA 12b, including the realignment and access point control in segment B, as
the preferred alternative of reaching the goals set by Caltrans in easing traffic flow.· In that letter,
NMFS also offered a commitment to work alongside Caltrans staff in developing plans that will
meet their construction goals while minimizing impacts to these protected resources.

s112969
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On August 7,2008, NMFS received a consultation request letter from Caltrans asking to initiate
consultation under section 7 of the Endangered Species Act (ESA) and to concur with Caltran's
determina,tion of "May Effect, Not Likely to Adversely Affect" for the threatened Central
California Coast (CCC) steelhead (Onchorynchus Mykiss ) Distinct Population Segment (DPS),
the Southern DPS ofNorth American green sturgeon (Asipenser mediroslrius ), CCC steelhead
critical habitat, and NOlth American green sturgeon proposed critical habitat. The letter also
requested Essentia1 Fish Habitat (EFH) consultation pursuant to the Magnuson-Stevens Fishery
Conservation and Management Act (MSA). Under the MSA, Caltrans determined that there
would be minimal adverse affect on fall-run Central Valley Chinook salmon (0. tshawycha)
EFH in the Petaluma River within the action area, but did not mention the location in the project
area where these affects would occur.

On August, 22, 2008, NMFS contacted CaJtrans to update the progress made in the consultation
process: NMFS reported that some of the project activities would likely involve the capture aild
relocation of CCC steelhead and that this action would trigger take of a listed species under the
ESA, and, therefore, NMFS would not concur with the initial determination and that the
detelmination would need to be changed to "May Affect, Likely to Adversely Affect".

On August 18,2008, and September 24,2008, NMFS received written consultation requests
from the FHWA for the MSN Project. The August 18th letter stated that the FHWA also
determined a "may effect, not likely to adversely affect" for project activity impacts to listed
species, and that the project activities would not destroy or adversely modify steelhead critical
habitat in the project area. The letter·also stated the project would have minimal adverse affect
on fall-run Central Valley Chinook salmon EFH and that the informal consultation
responsibilities had been previously delegated to Caltrans who would be consulting with NMFS
for EFH. In the September 24th letter, the FHWA changed their determination from a "not likely
to adversely affect" to a "likely to adversely affect" for section 7 of the ESA. The FHWA did
not change the EFH determination for fall-run Chinook in this letter. In an email dated October
28, NMFS confirmed with Caltrans that the FHWA was the lead agency for the MSN Project.

II. DESCRIPTION OF THE PROPOSED ACTION

Under agreement with and funding from the FHWA, Caltrans proposes to fund the building of
the MSN Project, which will widen 17.2 miles of Highway 101 in both the southern and northern
directions to alleviate severe traffic increase in Marin and Sonoma counties. High Occupancy
Vehicle (HOV) lanes and associated structures will be built starting south of State Route 37 in
the City ofNovato and ending north at the Corona Road overcrossing in the City of Petaluma.
The MSN Project will be constructed in multiple phases over consecutive construction seasons
with all work below Ordinary High Water (OHW) to occur between the dates of June 15 to
October 31 at the creek crossings, with the exception of the proposed year-round pile d11ving
activities in the Petaluma River. Bridge crossings other than the Petaluma River Bridge will
likely be completed within one-to-two construction seasons, while the Petaluma River Bridge
may take as many as four construction seasons. Construction will occur within the next five
years from issuance of this biological opinion.
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The MSN Project was initially planned as three separate projects, denoted as segments A, B, and
C, with independent utility and logical temlini. 1 TIlese segments were combined into a single
project area to address cumulative effects in the preliminary Environmental Impact Statement!
Environmental Impact RepOlt: In this biological opinion, NMFS periodically refers to the A, B,
and C format to relate the .location of project activities within the action area.

In addition to the HOV lane widening, Caltrans has also proposed road improvement activities
that include modifying and'constructing Highway 101 bridge crossings, constructing new
interchanges, upgrading drainage systems, constructing new frontage roads and bikeways, and
relocating the flood prone "Segment B" of Highway 101 to the west.

Over the last 15 years, significant commercial and residential growth has led to severe traffic
increases through this corridor of Highway 101. The project's intention is to convel1 Highway
101 from a freeway and partial expressway to a complete freeway in order to alleviate the traffic
congestion by improving mobility through this corridor between Marin and Sonoma counties.
The conversion will be accomplished by providing additional traffic lanes and interchange·.
ramps.

A. Description of the Proposed Work

The new HOV lanes will be the standard 12 feet in width with lO-foot inside shoulders and a
concrete median barrier. Road widening will occur at six bridge crossings over five creeks and
one river. Caltrans has determined that the road widening at these six crossings may adversely
affect steelhead and green sturgeon, and all other project activities for this project will have no
effect to listed species and critical habitat. There are additional project activities in the MSN
Project that are not directly over or around waterways, having varying distances between one to
four miles from the creeks and river discussed in this biological opinion. Based on NMFS'
familiarity with road and bridge projects, all other project activities involve upland road work
that are far enough away from the waterways in NMFS' judgment to avoid effects to listed
salmonids, green sturgeon, and their habitats. NMFS is concerned with the project activities at
the bridge sites that will impact listed species and designated critical habitat and, therefore, will
analyze the potential impacts at these six crossings. Widening over these crossings will either be
accomplished by creating a center bridge that will effectively "fill in the gap" between n011h and
southbound lanes and extend the outside shoulders, or with the construction of new bridges. As
part of the construction in Segment B, two additional bridges will be constructed on San Antonio
Road, located to the west of Highway 101.

Modifications to, or construction of, these crossings are to occur at the following five creeks and
one river: Novato Creek; Rush Creek, San Antonio Creek, Washington Creek,Lynch Creek, and
the Petaluma River. There are also two blind end tide channels off of the Petaluma River that are

I Segment A is the southern segment that extends 4.3 miles - from just south of State Rotlte 37 to north to the
Atherton Avenue Interchange in the City of Novato in Marin County; Segment B is the central segment. called the
"narrows", that extends 8.2 miles between Atherton Avenue lnterchange to the south and crossing over the Marin
Sonoma County line and ending at State ROtlte 116 (East) to the north: and Segment C is the northern Segment
extending 4.7 mi les fj·om State Route 116 (East) to north of the Corona Overcrossing in the City of Petaluma
(Sonoma County).
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near construction activities. The two blind end tide channels are connected to the Petaluma
River and could potentially provide seasonal rearing habitat for steelhead and green sturgeon;
however, the extent of the project activities near the terminus of these channels is limited to
equipment staging that, in NMFS' judgment, would not impact steelhead and green sturgeon.

If water is present at creek crossings, construction sites will be isolated from surface flow using
temporary cofferdams for constructing bridge supports. The cofferdams will be constructed of
interlocking sheet pilings, using a vibratory hammer and an impact hammer if difficult driving is
encountered. Cofferdams will only be installed or removed between June 15 to October 31. Any
water present in the creeks will be pumped or bypassed through pipes, using fish screens at both
pipe ends. Flows in the Petaluma River will remain continuous through the project area via a
minimum 60-foot navigable passage and will be maintained at all times under the bridge
regardless of project activities. Where water diversion is necessary, the contractor will comply
with Caltrans' Storm Water Pollution Prevention Plan (SWPPP), Best Management Plans
(BMPs) NS-5, Clear Water Diversion.

Fish relocation activities will be conducted at the Petaluma River, Lynch, and Novato Creek
locations.2 Prior to the dewatering, a biologist will survey the area and seine and dip net for fish,
prior to pumping. There are no set number of passes with the seines and dip nets, and the
biologist will keep seining until no more fish are captured in several passes. Salmonids are
expected to be captured first, with the rest of the time spent catching other fish species (Michael
Fawcett, personal conununication, October 15, 2007). Water will be drawn down to a level
where fish are accessible and can be removed. Multiple draw downs of water and collections
may be necessary to effectively remove fish from some of the dewatered areas. Dip nets will be
used in the remaining small pools of water. All pumps will be monitored by a biologist to ensure
that no fish are impinged on the intake end during the dewatering process. Fish will be located
to similar or better suited habitat, either upstream or downstream and away from the construction
area.

Temporary falsework will be used to provide structural SUppOlt during the bridge building
process, and will either be hung from the pier walls via metal hook systems or built up from
timber pads. Wherever feasible, timber pads will be placed out of the wetted channel, along the
banks with the use of construction machinery for setting up and/or dismantling the falsework. If
the temporary falsework will require piles for proper support, then all pile driving activities will
be conducted out of the channel and completely removed after construction is complete.

The other construction activities in the MSN Project will include the following: replacement of
and improvements to the Highway 101 culvert drainage configuration3

; shifting and
straightening the 8.2 miles of Segment B and converting it from an expresswal to a freeway;
and the construction of and modifications to interchanges, frontage roads, overcrossings (state

2 Listed salmonids or green sturgeon are not anticipated to be present at the other bridge locations during in-water
construction work as described below in the Environmental Baseline.
:; Stormwater will be directed to existing highway drainage systems and use existing outfalls with updated storm
water quality control systems.
~ The stretch of Segment B is currently an expressway which includes four traffic lanes and narrow shoulders of
varying widths, seven locations with limited sight distance, two locations with recurring 1looding, and at-grade
intersections and driveway access that adversely impact mainline operations.
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roads) and undercrossings (county roads) along the entire MSN cOlTidor. These MSN
construction activities are in upland areas that are not near any waterways and, therefore, are not
expected to affect listed species and critical habitat and therefore will not be analyzed in this
biological opinion. For further detailed information on these activities please refer to Caltrans'
biological assessment - Marin Sonoma Narrows Widening Project: Biological Assessment for
Central California Coast Steelhead, Southern Distinct Population Segment North American
Green Sturgeon and Essential Fish Habitat for Chinook Salmon.

Following is a discussion of site specific details:

1. Novato Creek Bridge Crossing in Segment A

The existing parallel bridges crossing Novato Creek are two independent five-span continuous
reinforced concrete decks that measure 58.5 meters (m) (192 feet) each. The decks are supported
by 44 octagonal piles in the center that measure 18 inches in diameter and two diaphragm type
abutments at the ends on reinforced concrete piles. The Novato Creek Bridges accommodate six
3.6 m (12 foot) lanes, with 3.6 m (12 foot) inside shoulders and 2.4 m to 3.0 m (8 feet to 10 feet)
outside shoulders.

The project would widen the bridge by constructing a center deck in the gap between the Novato
Creek bridges - creating an additional 3.6 m (12 foot) lane with 3.0 m (10 foot) shoulders. Lane
barriers would also be upgraded to the cun'ent standards. Modification ofthe supporting
substructure will require Class 625 driven precast concrete piles at the abutments (end supports)
and use Cast in Steel Shell (CISS) piles to construct the columns for the piers (middle supports).
The new abutments and piers will match the alignment of the existing abutments and piles.

Four 600 millimeters (mm) (2 foot) diameter CISS piles will be used at each of the four piers;
resulting in a total of 16 CISS piles. CISS piles will be driven into the ground, cleared of dilt,
reinforced with steel bar, and filled with concrete. All concrete pouring will occur from a
concrete pump truck staged on the creek bank. Existing piles in the area will either beremoved
with vibratory hammers or left in place and cut off below the groood. Cofferdams will be
installed and made watertight at the pier locations to dewater the area of surface and subsurface
flow.

Two additional platforms will be built within the gap areas on each bank to provide a work
surface for the pile rig equipment to drive piles at the Pier 3 and 4 locations. The platfOlms will
employ a closed-fill system to protect it from tidal influences in the creek, and will be
constructed from interlocking sheet piles to fonTI an enclosed area that will be back filled with
gravel. Sheet piles will be placed with either a vibratory or impact hammer and gravel fill will
be washed prior to use.

Both platforms will extend 39 feet at each end of the bridge to the creek banks. The platform on
the south bank will use 11,360 cubic feet of backfill to create 1,698 square feet of work surface,
and the platform on the north bank wili use 12, 285 cubic feet of backfill to create 1,800 square
feet of work surface. In the event that the platform does extend into the creek channel then fish
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relocation and dewatering plans have been proposed prior to the back filling process and
constmction of the platforms will be performed no earlier than June 15.

Following construction the closed-fill system and the falsework will be removed. A 20-foot
wide road along one side of the bridge at each abutment will be constructed to move materials
into and out ofthe work area. After the construction materials are retrieved, the creek banks will
be stabilized and erosion control methods will be employed.

2. San Antonio Creek Bridges (frontage and mainline) in Segment B

Currently there are two bridges crossing San Antonio Creek: a crossing at Highway 101 (or
mainline) consisting of two independent parallel bridge crossings; and a crossing at San Antonio
Road (or frontage) to the west of Highway 101 consisting of a single bridge with two lanes. As
p3.11 of the transition from an expressway to a freeway in Segment B, these two bridges will be
modified and reassigned to traffic crossings at new frontage roads that will run parallel and flank
the east and west sides of Highway 101. The 8.1 miles of Highway 101 will then be moved
west, away from its existing configuration which is a flood prone area. Two new bridges will be
constructed at the new Highway 101 and San Antonio Road crossing locations - resulting in a
total of four bridge crossings over San Antonio Creek. Riparian and non-riparian tree loss will
occur at the San Antonio Creek and Highway 101 locations as a result of the two new bridges
and access roads.

If subsurface flow is present in the creek then cofferdams will be placed around the footing
locations to dewater the area. Steelhead presence is not expected at these locations (as described
below in the Environmental Baseline), and, therefore, fish relocation activities will not be
conducted. Water will be pumped from the cofferdams to a truck or sediment basin and sealed
from the inside to make watertight. The precast concrete piles will then be driven inside the
cofferdams using an impact hammer, followed by the pouring of concrete over the piles to form
the footings.

a. The Current Mainline Crossing (San Antonio Creek)

The southbound Highway 101 crossing will be removed, and the nOlthbound crossing will be
reconnected to a new frontage road that will run on the east side parallel to Highway 101. The
southbound bridge on Highway 101 will be removed following the construction of the new
Highway 101 Bridge to the west, and will involve the breaking and removing of the existing
concrete. The bridge section will be dropped over land onto filter fabric or similar materials and
removed. BMPs will be employed to prevent falling debris from entering the creek.

b. The New Mainline Crossing (San Antonio Creek)

The new mainline crossing will be built on the raised and realigned portion of Highway 101 that
will run west of the existing highway. The bridge will be a cast in place concrete pre-stressed
box girder with reinforced pier caps and abutments. The bridge will either be a five span
structure at 192.5 m (635 feet) long by 35.11 m (116 feet) wide, or a three span structure at 130.5
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m (431 feet) long by 35.] 1 m (116 feet) wide. The three span bridges would include a
Mechanically Stabilized Earth wall at abutment 1 which will result in the sh011er bridge.

The five span bridges would use four columns per pier for a total of 16 columns for the four
piers, and the three span bridge alternatives would also use four columns per pier for a total of
eight columns for the two piers. Each concrete column will measure 1.68 m (5.5 feet) in
diameter and placed on a concrete footing measuring 6.7 m by 6.7 m by 1.8 m deep (22 feet by
22 feet by 6 feet). For the five span bridge option, twenty-five precast concrete piles will driven,
using vibratory and impact hammers, into the creek bed and banks for each of the four footings
totaling 100 piles. If the three span bridge option is used then 50 concrete piles will be driven for
the two footings using the sanle methods. The precast concrete piles will measure 380 mm by
380 mm (15 inches by 15 inches).

c. The Current Frontage Crossing (San Antonio Creek)

The existing historic San Antonio Creek Bridge is approximately 30.8 m (101 feet) long and 7.0
m (23 feet) wide. The existing structure is not wide enough to provide adequately sized lanes and
shoulders, and the historic nature of the bridge does not allow for it to be modified. Therefore, a
new btidge crossing will be constructed to service traffic on San Antonio Road, and the CUtTent
bridge will be reconnected to a frontage road running north from San Antonio Road where it will
terminate at a cul-de-sac. There will be no alterations made to this bridge for cOlmecting it to the
frontage road.

d. The New Frontage Crossing (San Antonio Road) Creek

The new frontage crossing will be constructed for two-way vehicular and bicycle/pedestrian
.. traffic, and will accommodate traveling to and from destinations to the west of Highway 101.
There are two bridge alternatives for the new frontage bridge crossing San Antonio Creek; the'
first altemative is proposed as a cast-in-place concrete slab with reinforced concrete pier caps
and abutments. This bridge will consist cifseven spans at approximately 69.3 m (227.5 feet)
long and 12.90 m (42 feet) wide. The substructure will use Class 625 driven precast concrete
piles at the abutments and driven CISS piles at the piers. Five CISS piles, measuring 600 mm
(24 inches) in diameter, will be required per pier for a total of30 CISS piles for the six piers.

A second alternative proposed is a two span cast-in-place concrete pre-stressed box girder bridge
with reinforced concrete pier caps and abutments that would measure 71.5 m (235 feet) long and
12.90 m (42 feet) wide and use two reinforced concrete columns at 1.22 m (4 feet) in diameter
and abutments both supp0l1ed on a concrete pile cap with driven precast concrete piles. The
column footings will measure 8.5 by 8.5 by 1.8 m deep (28 feet by 28 feet by 6 feet) with each
column footing requiring 25 driven CISS piles to construct - for a total of 50 piles. The pile size
required for the footings is 380 nml by 380 rom (15 inches by 15 inches).

For the first altemative, grading of the banks around the abutments will be required to raise the
abutment profile followed by pile driving the concrete piles for the abutments and construction
of the concrete abutments. CISS piles will be driven into the ground, cleared of dirt, reinforced
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with steel bar, and filled with concrete. These foundation piles will extend as columns into the
deck slab.

3. Petaluma River Bridge in Segment C

The existing Petaluma River Bridge consists of two separate structures, each measuring 270 m
(885 feet) long and 9.6 m (31 feet) wide. The original bridges were built in 1955 and have had
been modified over the years to accommodate future traffic conditions, including additional 3.6
m (12 feet) lane and 3.0 m (10 feet) inside and outside shoulders.

The project is scheduled for three to four construction seasons, starting with construction of a
new center bridge between the existing bridges in the first season. The following seasons will
consist of demolition and removal of the southbound bridge followed by the removal of the
n0l1hbound bridge, including bridge pilings, followed then by construction of the new bridges
within the old bridge footprints. Pile driving for the column footings will occur year-round.
Other construction activities that will occur year-round on land include: bridge demolition,
vegetation clearing and planting, and road construction for site access, removal of existing piles,
falsework removal and cleanup, and concrete pouring (which may involve some work over water
using appropriately sealed forms). Access to the work areas will occur from the north using an
existing secondary road and from the south using Petaluma Boulevard South.

Two structure alternatives are currently proposed for the new 260.5 m (855 feet) long and 35.11 0
m (115 feet) wide, five-span bridge: Altemative 1 would consist of a reinforced concrete box
girder superstructure; and Altemative 2 would consist of a Precast/PreslTessed Concrete Bulb tiT"
girder superstructure.

The new bridge will be supported on four piers along the spans and two abutments at either bank.
The Piers (2, 3, 4, and 5) will be comprised of three-to-five columns seated on a column footing.
Each footing will measure 10.67 m (35 feet) by 8.5 m (28 feet) by 2.0 m (7 feet) deep. Either
762 mm (3D-inch) diameter Cast In Drilled Hole (CIDH) or CISS piles will be used to construct
the footings. The amount of footings and piles required at the center, southbound and
northbound decks was determined and summarized below by Caltrans engineers:

1. Center deck - Number of permanent piles will range from 100 piles (1 footing/bent x 4
bents x 25 piles/footing) to 160 piles (l footing/bent x 4 bents x 40 piles/footing).

2. Southbound deck - Number ofpem1anent piles will range from 160 piles (1 footing/bent
x4 bents x 40 piles/footing) to 200 piles (2 footings/bent x 4 bents x 25 piles/footing).

3. Northbound deck - Number ofpelmanent piles will range from 160 piles (1 footinglbent
x 4 bents x 40 piles/footing) to 200 piles (2 footingslbent x 4 bents x 25 piles/footing).

In summary, a final 3-column bent structure will require approximately 480 petmanent piles at
the bents. A final 5-column bent structure will require approximately 500 permanent piles at the
bents.
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Piers 3 and 4 are located within the wetted channel below OHW and will require cofferdams for
footing construction, while Piers 2 and 5 are located on either bank above OHW, but will use
cofferdams if subsurface flows are present during the footing construction.

Two to 20 of the CISS piles can be installed per day, with vibratory and impact hammers, and
are estimated to receive from 200 to 600 strikes, with the impact hammer, until they extend into
bedrock. Pile driving will be within the confines of the cofferdams and will occur for a
minimum of 60 days over an 18-month timeframe.

A 300 m (lOOO-foot) by 11 m (36 foot) trestle bridge will be built in the river to provide a
platform for working on the new piers, removing the old piers, and constructing temporary
falsework, temporary erection towers, and fender piles. An 18 m (60-foot) wide channel will be
maintained for navigation past the Petaluma River Bridge throughout the entire construction
seasons. The trestle and fenders will use either H-piles or steel pipe piles. These piles will be
approximately 510 mm (20 inches) to 610 mm (24 inches) in diameter. Piles will initiallybe
driven with a vibratory hammer, followed with between five to 20 strikes with an impact
hammer to confirm bearing. Three hundred piles are anticipated for building the trestle and the
fenders and will take between 20 and 75 days, at two to ten piles per day, over a three year
period, and stay within the June 15 to October 31 timeframe. A barge may be used in lieu of the
trestle and consequently reduce some need to pile drive.

Cofferdams will be placed at the old and new locations for Piers 3 and 4. The configuration of
the cofferdams will be detelmined by the contractor and depend on the current conditions in the
river and construction season, but it will either be anticipated to be one cofferdam for each pier
location that would encompass the old piers and new pier locations, for a total of two
cofferdams, or up to one cofferdam per pier for a total of six cofferdams.

Additional cofferdams could also be used at Piers 2 and S if ground water is present. The
locations for Piers 2 and S are out of the flood prone zone and will not require dewatering. Four
additional 39-foot long by 22-foot wide cofferdams will be required for the demolition and
removal of the existing columns and footings at Piers Sand 6, resulting in a net dewatered area
of3,432 feet2 of additional dewatered area.

The total dewatered area including all cofferdams at Piers 3,4,2, and 5, regardless of
configuration, will result in 26,232 feet2

; however, the 60-foot wide channel requirement will
likely determine the number of cofferdams that can be installed at a given time, hence all areas
are not likely to be dewatered at once.

Some cofferdams will use intermediate walls that will aid in dewateringpmiicular sections
within the cofferdam and mitigate in fish escapement and dewatering activities. All cofferdams
that are required forpile driving will be installed from June·IS to October 31, regardless ofpile
driving schedules, over any of the three to four construction seasons. Once cofferdams are
installed, pile driving activities are proposed to occur year-round within the cofferdams. When
pile driving is completed, cofferdams will be removed between June 15 and October 31.
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4. Lynch Creek Crossing in Segment C

The existing Lynch Creek Bridge is comprised of two independent bridges with four lanes for
north and southbound traffic measuring 3.6 m (12 feet) with 0.6 m (2 feet) inside shoulders and a
1.2 m (4 feet) outside shoulders. Both of the existing three spans decks were built in 1955 and
are constructed of reinforced concrete slabs measuring 24.1 m (79 feet) in length with reinforced
concrete pile piers and reinforced concrete "U" open abutments.

The Lynch Creek Bridge will be widened to accommodate an additional 3.6 m (12 feet) lane,
3.0 m (10 feet) shoulders and ramp taper. Widening will consist of connecting the two existing
bridges in the center median and widening both outside shoulders. Caltrans also proposes to
replace the existing bridge barriers with current standard barriers.

The location and bearing for the new abutments and piers will match with the alignments of the
existing abutments and piers. A sound wall will be constructed 011 the southbound side of the
stmcture and supported on a bridge barrier. Access to the existing Lynch Creek channel will be
required for pile driving and falsework constmction. The piles will extend into the
superstructure.

The widening of the existing bridge requires the construction ofa new cast-in-place reinforced
concrete slab superstructure including new concrete pier caps and abutments. The substructure
consists of class 625, 305 mm by 305 mm (12 inch by 12 inch) diameter driven precast concrete
piles. It is anticipated that there will be 10 new driven precast concrete piles per pier for a total
of 20 for the two piers.

Access to the existing channel will be required for construction. It is anticipated that the
contractor will primarily access the site from the center median and along the shoulders of the
existing highway. A crane will be positioned at the abutment locations and reach out to drive
pilings.

Falsework will be used at this location to SUppOlt construction loads, including falsework bents
using braced timber posts supported on timber pads placed on top of existing ground or braced
steel piles driven into the ground.

A cofferdam and dewatering system may be constructed for the pier constmction using a
vibratory hammer if water is present in the area. Following construction the temporary
falsework matelial will be removed.

5. Road Drainage Improvements

Currently, in all three segments of the 17.2 mile project area, water drains to the depressed
median between the north and south bound lanes where it enters drainage inlets at low points and
is transfelTed via cross culvelts to swales along the outside of Highway 101 and then drains into
adjacent water courses. There are currently 35 cross culverts in segment A, and 15 in segment C
of Highway 101; all of which will either be reconditioned, decommissioned, or replaced. The
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median between the north and southbound lanes will be raised and filled to construct the two
HOV lanes and modifications will be made to the current drainage inlets and cross culverts.

Improvements to the current road drainage system will incorporate bio-filtration strips and
swales to receive storm water discharges from the highway or other impervious surfaces. The
project will also likely include offsite stOlID water treatment. Other measures to reduce
pollutants canied by storm water,rUl10ff include bio-filtration strips, bio-filtration swales, and
Austin sand filters.

6. Staging Locations

Staging locations will be used for temporary storage of heavy construction equipment and
construction materials, equipment maintenance shops, stockpile areas, and field offices.

The primary staging area in Segment A will be located within the interchange at the South
Novato overcrossing. Section B staging will be located within the new interchange at the
Sanitary Landfill Road, at the new interchange off of Kastania Road, and below and along the
sides of the Petaluma River Bridge. Section C staging will be located within the interchange at
State Route 116.

Other staging areas will be located within the State Right-of-Way and subject to approval ofthe
contractor's submitted SWPPP. Contractors may independently seek off-site staging locations.
Off-site staging locations will be subj ect to the requirements of resource agencies and will be the
responsibility of the contractor.

7. Best Management Practices (BMPs)

The following BMPs are incorporated into the proposed MSN Project for minimizing effects to
federally-listed species and salmon habitat:

1. Work will be restricted in Novato, San Antonio, and Lynch creeks to low-flow periods
between June 15 and October 31 to avoid effects to steelhead or green sturgeon or any life
stages of steelhead during their migratory seasons. This window can be increased based on
creek and river conditions, if approved in writing byNMFS. Work from the banks and from
trestle, falsework and inside closed cofferdams can occur year-round.

2. The amount and duration of pile driving will be minimized. For any pile driving occurring in
wetted areas that may be occupied by adult and juvenile steelhead (or green sturgeon in the
Petaluma River), sound pressure levels generated from pile driving activities will be
restricted to levels below thresholds that result in injury to fish.

Pile-driving activities will be conducted only during daylight hours to allow movement of
steelhead or green sturgeon that may be present in the project vicinity to pass the
construction area during night time hours. Monit0l1ng of acoustic leveis will confiffi1 that
pile driving activities are not harmful to steelhead or green sturgeon. Caltrans will monitor
underwater sound levels during pile driving that occurs during the steelhead migration season
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(November 1 through June 14). A hydrophone device will be used to hydroacoustically
monitor sound levels. lithe cun"ent thresholds (above 206 dB peak Sound Pressure Level
(SPL) and 187 accumulated dB Sound Exposure Level (SEL) at 10 m from the pile being
installed) that cause death or injury to fish are exceeded, Caltrans will stop the pile driving
activities until sound levels can be maintained under the prescribed tlu"esholds. In addition, if
pile driving in the Petaluma River begins in the summer, Caltrans will monitor underwater
sound levelsfor a period of two weeks at the beginning ofpile driving activities and further
attenuate sound if necessary.

3. All equipment will be stored outside of all waterways, including wetlands. Per the SWPPP
for the project, a silt fence will be installed around the perimeter of these locations. The
staging areas will also be situated 15.2 m (50 feet) from existing drainages.

4. Silt fences will be installed. The silt fencing will be delineated on the final plans and fences
will be installed and remain on-site until the project is completed. Silt fences and/or coir
rolls will be installed on the slopes adjacent to the work area to prevent silt [Tom entering the
watershed.

5. Appropriate temporary cofferdams will be used to dewater the constmction sites and divert
water through the action area during the construction period to prevent impeding creek flow
or water flow through the work areas. If dewatering at a site is required, a qualified Caltrans
biologist will be present during the dewatering period to inspect and ensure that sensitive
aquatic species will not be trapped within the temporary cofferdams.

If steelhead or green sturgeon are found within the cofferdams, a NMFS-approved biologist
will capture, and relocate these fish to an appropriate area away from the constmction site. .
Caltrans will submit for approval the dewatering and fish capture and relocation plans to
NMFS once the design plans are finalized.

6. Erosion controls will be maintained throughout the demolition and construction periods.

7. All constmction materials will be removed from the streambed at the completion of the
construction project to maintain flow through the action area during the construction period,
including cofferdams, pipes, filter fablic, and gravel.

8. All excess soil will be disposed at an approved upland site.

9. All project-introduced material will be removed once the work is complete.

10. Water trucks and dust controlling agents will be used to control dust in excavation and fill
areas, rocking temporary access road entranc<;:s and exits will be rocked, and temporary
stockpiles will be covered.

11. Any disturbed stream channel areas will be recontoured to pre-project conditions to the
extent practicable.
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12. Potential pollutants will be limited or reduced at their source before they come in contact
with project receiving waters during construction. These BMPs are also known as "good
housekeeping practices" and will be in place throughout the bridge construction phases.

The measures include but are not limited to BMPs for: water conservation; vehicle and
equipment cleaning, fueling and maintenance; dewatering; paving and grinding; temporary
stream crossing; concrete finishing and curing; clear water diversion; and material and
equipment use over water.

13. Demolished material will be prevented from entering waterways; water will be away from
work areas; construction equipment will use attachments to catch debris; approved covers or
platforms will be used to collect debris; accumulated debris and waste generated during
demolition will be stockpiled away from watercourses; and wildlife will be ensured safe
passage, as necessary.

14. Reflectors on portable light trees will be used to focus the light on the work area and
minimize the amount of light spilling over to adjacent areas during any night work. In
addition, noise-reducing enclosures will be used around noise-generating equipment.
Equipment will be located as far as possible away from noise-sensitive areas, and sound
control devices such as mufflers will be used on construction equipment to dampen noise as
much as possible.

8. Riparian Enhancement

Caltrans will use the riparian mitigation plan developed by the California Department of Fish and
Game. The requirements in this mitigation plan include the following:

Each native riparian tree greater than 4 inches Diameter at Breast Height (DBH) that is
removed or damaged will be replaced with native ttees in a riparian area at a minimum
3:1 ratio. For each non-native riparian tree that is removed or damaged, trees will be
replaced with native riparian trees at a minimum 1: 1 ratio. Temporarily impacted
riparian understory will be replaced at a 1:1 ratio. Oak trees in the riparian zone will be
replaced at a 5: 1 ratio.

Caltrans is also exploring several options for implementing riparian enhancement around the
creeks where construction will occur to compensate for effects to riparian habitat. Additional
riparian enhancement or compensation may be achieved outside of the project area using a
combination of the following:

1. Purchasing of credits at a resource agency-approved mitigation bank servicing the action
area.

2. Pmchasing of conservation easements at or as close to the project site as practical within
Marin and/or Sonoma counties.
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3. Purchasing of fee title and preserving the land with riparian vegetation as close to the project
site as practical within Marin and/or Sonoma counties.

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). The action area
includes the lineal extent (upstream to downstream) of bridge crossings (both CUlTent and
proposed) over five creeks, one liver, and two tide channels along the Highway 101 corridor
between PM 18.6/27.6 in Malin County and PM 0.0/7.1 in Sonoma County. These areas are
located at the following Highway 10] crossings: Novato Creek, Rush Creek, San Antonio Creek,
the Petaluma River, Washington Creek, and Lynch Creek. The action area also extends to the
east of Highway 101 to include the tide channels stemming from the Petaluma River and
terminating at Redwood Landfill to the south, and west of Highway 101 in segment B out to the
proposed new bridge crossing at San Antonio Road. The action area also extends 500-feet
upstream from the crossing in each creek and river to account for fish relQcation and 200 m (656
feet) downstream of each crossing to include temporary effects from equipment staging and
turbidity. The action area extends laterally to encompass the riparian con'idor to the top of the
banks of all creeks and the river.

III. STATUS OF THE SPECIES AND CRITICAL HABITAT

1. Threatened CCC steelhead Distinct Population Segment (DPS) (January 5, 2006; 71 FR 834).

2. Threatened Southern DPS ofNOlth American green sturgeon (April 7, 2006; 71 FR 17757).

3. Designated critical habitat for CCC steelhead (September 5,2005; 70 FR 52488).

4. Proposed designated critical habitat for the southern DPS ofNOlth American green sturgeon
(September 8, 2008; 73 FR 52084).

Fall-run Central Valley Chinook salmon are not listed under the ESA, but are a species of
concern, and use the Petaluma River, and possibly Novato Creek, for part of their life history
stages. Provisions are made under the Pacific salmon Fisheries Management Plan for this
species and, in accordance with the MSA, project activities were evaluated for impacts to EFH as
described in the transmittal letter. Since they are not listed as threatened or endangered under the
ESA, fall-run Chinook salmon will not be mentioned further in this biological opinion.

Genetic analysis has identified two DPSs of green sturgeon that qualify as species under the
ESA: (l) a northern DPS consisting of populations in coastal watersheds northward of and
including the Eel River; and (2) a southern DPS consisting of coastal and Central Valley
populations south of the Eel River, with the only knovm spawning population in the Sacramento
River. On April 6, 2005, NMFS reaffirmed its earlier determination that the nOlthern DPS does
not warrant an ESA listing (70 FR 17386). Because of substantial loss of spawning habitat, the
concentration of a single spawning population in one section of the Sacramento River, and
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multiple other risks to the species, NMFS listed as threatened the southern DPS ofN0l1h
American green sturgeon on April 7, 2006 (70 FR 17757).

A. Species Description and Life History

1. CCC Steelhead

Stee1head are anadromous fish, spending some time in both fresh and saltwater. The older
juvenile and adult life stages occur in the ocean, until the adults ascend freshwater streams to
spawn. Eggs (laid in gravel nests called redds), alevins (gravel dwelling hatchlings), fry
Uuveniles newly emerged from stream gravels), and young juveniles are all found in freshwater.
Juvenile steelhead rear in freshwater until they become large enough to migrate to the ocean to
finish rearing and maturing to adults. For detailed information on steelhead life history, see
Busby et al. (1996). Although variation occurs, steelhead usually live in freshwater for 1 to 2
years in CentTal California, then spend 2 or 3 years in the ocean before returning to their natal
stream to spawn. Steelhead may spawn 1 to 4 times over their life.

Typically, adult steelhead immigrate to Coastal California streams from December through
April, peaking in January and February, and juveniles emigrate as smolts to the ocean from
January through June, with peak emigration occurring in April and May (Fukushima and Lesh
1998). Steelhead fry rear in edgewater habitats and move gradually into pools and riffles as they
grow larger (Busby et al. 1996). Cover is an important habitat component for juvenile steelhead,
both as a velocity refuge and as a means ofavoiding predation. 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 ten-estrial insects, and
emerging fry are sometimes preyed upon by older juveniles. Rearing steelhead juveniles prefer
water temperatures of 7.2-14.4 degrees Celsius (OC) and have an upper lethal limit of23.9°C.
They can survive in water up to 27°C with saturated dissolved oxygen conditions and a plentiful
food supply. Fluctuating diurnal water temperatures also aid in survivability of salmonids.

Although variation occurs, CCC steelhead usually live in freshwater for 2 years, then spend 1 or
2 years in the ocean before returning to their natal stream to spawn. Steelhead may spawn 1 to 4
times over their lifespan. Steelhead from the Russian River system typically immigrate to
freshwater between October and April, peaking in January and February, and migrate to the
ocean from January through June, with peak emigration occurring in April and May (Fukushima
and Lesh 1998).

2. Southern DPS ofNorth American Green Sturgeon .

The green sturgeon is the most widely distributed and most marine-oriented of the sturgeon
species. Like all sturgeon, they are an anadromous, long-lived, and slow growing species
(Adams et al. 2002). The largest fish have been aged at 42 years, but this is probably an
underestimate and maximum ages of 60-70 years or more are likely (Moyle 2002). Green
sturgeon are known to range in near shore marine waters from Mexico to the Bering Sea, and are
commonly observed in bays and estuaries along the western coast ofNorth America. First
spawning occurs at 15 years for males, and 17 years for females.
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Adult green sturgeon return to freshwater to spawn every two to five years, and generally show
fidelity to their spawning site. Adults typically migrate into freshwater beginning in late
February, spawning occurs from March to July, with peak activity from April to June.
Confirmed spawning populations in North America occur in the Rogue, Klamath, and
Sacramento rivers. Green sturgeon may migrate long distances upstream to reach spawning
habitat. Spawning occurs in deep turbulent areas of large rivers. Eggs are likely broadcast over
large cobble substrate where they settle into the spaces between the cobbles. Like salmonids,
green sturgeon require cool water temperatures for egg and larvae development, with optimal
temperatures ranging from 15 DC to 19°C..

Green sturgeon larvae first feed at 10 days, and grow rapidly, reaching 300 rom (12 inches) in
one year. Juvenile and adult green sturgeon are benthic feeders (Moyle 2002). Juvenile green
sturgeon in the San Francisco Estuary feed on opossum shrimp (Neomysis mercedie) and
amphipods (Corophium spp.) (Moyle 2002). Adults captured in the Sacramento-San Joaquin
Delta feed on invertebrates, including shrimp, mollusks, amphipods, and even small fish (Adams
et at. 2002). Juvenile green sturgeon spend from one to three years in freshwater before they
enter the ocean (Adams et al. 2002).

The southem DPS ofNorth American green sturgeon spawn in the deep turbulent sections of the
upper reaches of the Sacramento River. As juvenile green sturgeon age, they migrate
downstream and live in the lower delta and bays, spending from three to four years there before
entering the ocean. Adult green sturgeon return from the ocean every one to five years to spawn,
and generally show fidelity to their upper Sacramento River spawning sites. Patterns of
telemetry data suggest that Southern DPS fish use oversummering grounds in coastal bays and
estuaries along northern California, Oregon, and Washington, and overwintering grounds
between Vancouver Island, BC and southeast Alaska (Lindley et al., 2008).

B. Status of Species and Critical Habitat

1. CCC Stee1head

Historically, approximately 48 populations) of steelhead existed in the CCC stee1head DPS
(Bjorkstedt et al. 2005). Many ofthese populations (about 20) were independent, or potentially
independent, meaning they had a high likelihood of surviving for 100 years absent anthropogenic
impacts. The remaining populations were dependent upon immigration from nearby CCC
steelhead DPS populations to ensure their viability (Bjorkstedt et al. 2005, McElhaney et al.
2000).

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

;; Population as defined by Bjorkstedt ef 01.2005 and McElhaney el 01.2000 as, in brief summary, a group offish of
the same species that spawns ill a particular locality at a paJ1icular season and does not interbreed substantially with
fish from any other group. Such fish groups may include more than one stream. These authors use this definition as
a starting point ii'olll which they define four types of popularions (not all of which are mentioned here).
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spawn in the rivers of this DPS in the mid-1960s, including 50,000 fish in the Russian River
the largest population within the DPS (Busby et al. 1996). Recent estimates for the Russian
River are on the order of 4,000 fish (NMFS 1997). Abundance estimates for smaller coastal
streams in the DPS indicate low but stable levels with recent estimates for several streams
(Lagunitas, Waddell, Scott, San Vincente, 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 el aI. 1996, NMFS 1997, and NMFS 2005a.

Some loss of genetic diversity has been documented and attTibuted 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 ofgenetic diversity in populations from those streams.

CCC steelhead have experienced serious declines 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 strays 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 species in worse condition.
The most recent status review concludes that steelhead in the CCC steelhead DPS remain "likely
to become endangered in the foreseeable future" (NMFS 2005a). On January 5, 2006, NMFS
issued a final determination that the CCC steelhead DPS is a threatened species, as previously
listed (71 FR 834).

2. Southern DPS ofNorth American Green Sturgeon

The population size of the southern green stmgeon DPS is unknown, but is clearly much smaller
than in the northern green stmgeon DPS and is, therefore, more vulnerable to catastrophic events
(Adams et aI. 2002). Recent habitat evaluations conducted in the upper Sacramento and Feather
rivers suggest that, as for anadromous salmonids, large amounts of potential spawning habitat
were made inaccessible or altered by dams (BRT 2005). Current spawning habitat for green
sturgeon has been reduced to a limited area of the upper Sacramento River.

Data on the entrainment ofjuvenile sturgeon from the Sacramento-San Joaquin Delta pumping
facilities of the Central Valley Project and State Water Project provide an indication of how
green sturgeon abundance has changed since 1968. The estimated average number of green
sturgeon entrained each year at California's John Skinner Fish Facility prior to 1986 was 732;
from 1986 on, the average number decreased to 47. At the Federal Tracy Fish Collection
Facility, the average prior to 1986 was 889; from 1986 on, the average number also decreased to
47 (April 6, 2005, 70 FR 17386). This substantial decrease in numbers is also consistent with
decreases in entrainment of white sturgeon within the same time periods. Decreases in numbers
of green sturgeon entrained in these facilities occuned while water export levels at both facilities
have increased substantially (i.e., more water was pumped,but fewer green sturgeon were
entrained).
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The most recent status review update concluded that the southern green sturgeon DPS is likely to
become endangered in the foreseeable future due to the substantial loss of spawning habitat, the
concentration of (l single spawning population in one section of the Sacramento River, and
multiple other risks to the species (BRT 2005). Based on this information, the southern
population ofNorth American green sturgeon was proposed as threatened on April 6, 2005 (70
FR 17386). NMFS published a final rule on April 7,2006 (71 FRI7757), listing the southern
population ofNorth American green sturgeon as threatened, which took effect June 6, 2006.

3. Factors Responsible for Status of SteelheadiSouthern DPS of North American Green and
Salmonid Critical Habitat/Proposed Green Sturgeon Critical Habitat

Threats to naturally reproducing steelhead and green sturgeon are numerous and varied. Among
the most serious and ongoing threats to their survival in these DPSs are changes in hydrology,
and habitat degradation and loss. The following discussion provides an overview of the types of
activities and conditions that adversely affect steelhead and green sturgeon DPSs and their
habitats.

a. Habitat Degradation and Destruction

A maj or cause of the decline of salmon, steelhead, and green sturgeon is the loss or severe
decrease in quality and function of essential freshwater and estuarine habitat. Most of this
habitat loss and degradation has resulted from anthropogenic watershed disturbances caused by
agriculture, logging, urban development, water diversion, road construction, erosion and flood
control, dam building, and grazing. Most of this habitat degradation is associated with the loss
of essential habitat components necessary for steelhead and green sturgeon survival. For
example, the loss of deep pool habitat as a result of sedimentation and stream flow reductions
has reduced rearing and holding habitat for juvenile and adult salmonids. The alteration of the
estuaries in conjunction with increased sediment loads in the watersheds from land use activities
and lower stream flows due to water diversions and other watershed changes, have delayed
sandbar breaching in the fall, delayed adult steelhead migration into streams, reduced and
degraded estuary rearing habitat for both juvenile steelhead and green sturgeon, and created a
significantly altered freshwater-saltwater transition zone for steelhead smolts (CDFG 1998).
North American green sturgeon populations are currently considered to be more susceptible to
the quality declines in spawning habitat over other habitat types (September 8, 2008; 73 FR
52084).

b. Natural Stochastic Events

Natural events such as droughts, landslides, floods, and other catastrophes have adversely
affected steelhead and green sturgeon populations throughout their evolutionary history. The
frequency of, and the resulting effects of these events are now often increased and exacerbated
by anthropogenic changes to watersheds such as logging, road building, and water diversion.
The ability of these species to rebOlmd from natural stochastic events has been limited as a result
of these and other anthropogenic factors which have degraded the freshwater and estuarine
habitats upon which these species depend, and thus abundance of these populations have been
depressed to critically low levels.
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c. Ocean Conditions

Variability in ocean productivity has been shown to affect steelhead and green sturgeon survival
both positively and negatively. Beamish and Bouillion (1993) showed a strong con-elation
between North Pacific salmon production from 1925 to 1989 and their marine environment.
Beamish ef al. (1997) noted decadal-scale changes in the production ofFraser"River sockeye
salmon (0. nerka) that they attributed to changes in the productivity of the marine environment.
They (along with many others) also reported the dramatic change in marine conditions occun-ing
in 1976-77, at the beginning of an El Nino event. El Nino conditions, which occur every 3-5
years, negatively affect ocean productivity for salmonids. It is unclear to what extent ocean
conditions have played a role in the decline of these species; however, ocean conditions have
likely affected steelhead and green sturgeon population abundances throughout their
evolutionary history.

d. Water Conveyance

Depletion and storage of natural flows have drastically altered natural hydrological cycles in
many California rivers and streams. Alteration of streamflows has increased juvenile salmonid
mOliality for a variety of reasons: migration delay resulting from insufficient flows or habitat
blockages, loss of usable habitat due to dewatering and blockage, stranding of fish resulting from
rapid flow fluctuations, entrainment ofjuveniles into unscreened or poorly screened diversions,
and increased juvenile mortality resulting from increased water temperatures (Chapman and
Bjornn 1969, Berggren and Filardo 1993,61 FR 56138). Important elements ofwater quality
include water temperatures within the range that corresponds with migration, rearing, and
emergence needs offish and the aquatic organisms upon which they depend (61 FR 56138).
Green sturgeon, which are benthic feeders exposed to high suspended sediment concentrations as
they forage on the bottom, would likely not be affected by elevated levels of suspended sediment
in the action area. Juvenile green sturgeon have been routinely entrained at pumping facilities
along the Sacramento-San Joaquin Delta from rapid changes in flow and are also susceptible to
suction dredging practices.

e. Harvest

There are few good historical accounts of the abundance of salmon and steelhead harvested
along the Califomia coast (Jensen and Swartzell 1967). Early records did not contain
quantitative data by species until the early 1950s. In addition, the confounding effects of habitat
destruction, drought, and variable ocean conditions on steelhead survival make it difficult to
assess the degree to which recreational and commercial harvest have contributed to the overall "
decline of salmonids in West Coast rivers. Green sturgeon harvest consists of bycatch that is
exclusive to 1\\'0 white sturgeon fisheries...,... the Klamath tribal and other Tribal salmon gill-net
fisheries (Adams et al. 2002)."·The numbers of green sturgeon caught in these fisheries has
declined substantially from 6,466 fish in 1985-1989 to 1,218 fish in 1999-2000.
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f 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 resomces, predation of hatchery fish on
wild fish, and increased fishing pressme on wild stocks as a result of hatchery production
(Waples 1991). The genetic impacts of artificial propagation programs are primarily caused by
the straying ofhatchery fish and the subsequent hybridization of hatchery and wild fish.
Artificial propagation threatens the genetic integrity and diversity that protects overall
productivity against changes in environment (61 FR 56138). The potential adverse impacts of
artificial pmpagation programs are well documented (Waples 1991, Waples 1999).

g. Marine Mammal Predation

Predation is 110t known to be a major factor contributing to the decline of West Coast salmon and
steelhead populations relative to the effects of fishing, habitat degradation, and hatchery
practices. Predation may have substantial impacts in localized areas. Harbor seal (Phoca
vitulina) and California sea lion (Zalophus californianus) numbers have increased along the
Pacific Coast (NMFS 1999).

h. Reduced Marine-derived Nutrient Transport

Reduced marine-derived nutrient (MDN) transport to watersheds is another consequence of the
past century of decline in salmon abundance (Gresh et al. 2000). Salmon may playa critical role
in the survival of their own species in that MDN from salmon carcasses has been shown to be
vital for productive invertebrate prey communities in streams providing for the growth of
juvenile salmonids (Bilby et al. 1996, Bilby and Bisson 1998). The return of salmon to rivers
makes a significant contribution to the flora and fauna of both terrestrial and riverine ecosystems
(Gresh et al. 2000). Evidence of the role ofMDN and energy in ecosystems infers this deficit
may indicate an ecosystem failure that has contributed to the downward spiral of salmonid
abundance (Bilby et al. 1996).

i. Invasive Species

A potential major factor affecting the species in the action area is the introduction ofnon-native
or invasive species. As native fishes in the San Francisco Bay estuary became depleted in the
late 191h century, non-native fishes were brought to the bay including American shad, striped
bass, common carp, and white catfish. As their populations boomed, those of native fishes
declined further, due to competition and predation. Introduction ofnon-native species
accelerated in the 20th century through unintended introductions of fish and invertebrates from
the release of ballast water from cargo ships entering the estuary from foreign POltS. Several
invasive species, including the yellowfin goby, shimofuri goby, and the overbite clam are now
ubiquitous in San Francisco Bay's tidal marshes; these three species comprised the majority of
the fish and invertebrates entrained during 2006 dredging at the mouth of the Petaluma River.
Establishment of invasive species was probably facilitated by altered hydrologic regimes and
reduction in habitats for native species. The spread of invasive species throughout the San
Francisco Bay region has potentially affected many native species, including listed salmonids,
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through predation and competition for food and habitat (Cohen and Carlton 1995). Prey
selection by green sturgeon, which feed on benthic invertebrates, has likely been affected as
well, as the native species populations have been replaced by invasive species. It is not known
how well the green sturgeon has adjusted to its available diet in response to the altered benthic
community.

IV. ENVIRONMENTAL BASELINE

The environmental baseline is the analysis of the effects of past and ongoing human and natural
factors leading to the current status of the species in the action area. 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 formal or early section 7 consultation, and the impacts of State
oi· private actions which are contemporaneous with the consultation in process (50 CFR
§402.02).

Table 1: Steelhead, Green Sturgeon, and Critical Habitats in the streams and river affected by
the proposed project:

Proposed

Steelhead
.Steelhead Green Green ..

Creek or River
Present

Critical Sturgeon ··Sturgeon .
Habitat· .Present Critical

Habitat
Petaluma Yes Yes Yes** Yes
Novato Yes* No No No
Lynch Yes* Yes No No
San Antonio No Yes No No
Rush No No No No
Washington No No No No
* Steelhead are unlikely to be present III the p0l110n of the action area In Novato and Lynch creeks (see below).
** Green sturgeon are unlikely to be encountered during project construction (see below).

A. Steelhead Critical Habitat and Proposed Green Sturgeon Critical Habitat within· the
Action Area

The portions ofNovato and Lynch creeks, and the Petaluma River, within the action area are
corridors for adult steelhead upstream migration to spawning and rearing habitat and corridors
for steelhead smolt to rearing habitat and the Pacific Ocean. As shown in Table l, San Antonio
Creek, the Petaluma River, and Lynch Creek are designated critical habitat for CCC steelhead
(70 FR 52488). Novato Creekis not designated as critical habitat for CCC steelhead. Rush and
Washington creeks are not designated as critical habitat for listed sall1l0nids, nor do they contain
steelhead (as described below). Ail tidally influenced areas in the Petaluma River are proposed
as critical habitat for green sturgeon (73 FR 52084). No other watelways within the action area
are proposed as critical habitat for green sturgeon.
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Critical habitat for CCC steelhead within the Petaluma River Hydrologic Sub-area (HSA) was
described by NMFS' Critical Habitat Analytical Review Team (CHART) (NMFS 2005b). The
CHART defined critical habitat for CCC steelhead on the stream-reach scale based on the
quantity, quality, and distribution ofPrimary Constituent Elements (PCEs), which are the
principle biological or physical constituent elements of habitat needed for the completion of the
salmonid life-cycle, and include migration, spawning, rearing, and estuarine. For example, one
PCE is spawning habitat; a component of the stream environment that must be present in
sufficient quantity, quality, and distribution for salmonids to successfully reproduce.

Essential features of critical habitat in the action area include the estuarine water colunm,
foraging habitat, and food resources used by these salmonids as part of their juvenile
downstream migration or adult spawning upstream migration. PCEs of designated critical
habitat for CCC steelhead in the action area include migration areas free from obstruction and
excessive predation with: (1) water quality, water quantity and salinity conditions supporting
juvenile and adult physiological transitions between freshwater and saltwater; (2) natural cover
such as submerged and overhanging large wood, and aquatic vegetation; and (3) juvenile and
adult forage, including aquatic invertebrates and fishes, supporting growth and maturation (69
FR 71880).

1. Novato Creek

The creek reach in the action area is channelized with a generally trapezoidal shape possibly
formed by flood control practices. The channel width averages 100 feet in the action area.
Riparian canopy is absent on both sides of the Novato Bridge crossing, including the gap, and the
riparian undergrowth is regularly removed from the stre?IIl banks during flood control
maintenance. The portion of channel in this maintained area has a soft and muddy bottom that
holds heat during the daytime.

Streamflow in NOvato Creek is perennial and typically ranges from one-to-five cubic feet per
second (cfs) during the summer months. Most if not all water in the area is tidally inf1uenced;
reaching approximately 4,000 feet above the Highway 101 crossing to Diablo Avenue (Caltrans
2008). Also during the summer some water is released from the North Marin Water District
facilities upstream of the action area. Novato Creek water temperatures measured in May 1996
ranged from 19-26°C (60-73 degrees Fahrenheit (OF)) and ranged from 19-24°C (60-70°F) in
June 1996. Although water temperatures have not been recorded in the period of July through
September, Rich (1997) estimates water temperatures are considerably higher than optimal for
steelhead during its rearing life stage.

The strean1 channel is dominated by low gradient areas and the streambed is mostly composed of
sand and silt. In general, instream cover for juvenile steelhead is lacking. Some instream cover
is provided by undercut banks and walls, concrete, and small amounts of emergent vegetation.
Large instrearn woody debris, boulders, and other features for structural complexity are lacking
in this portion of the action area. Overwinter habitat conditions are poor because the channe\
lacks habitat complexity and velocity refuge. Oversummering conditions are marginal due to iLl:

lack of habitat complexity and high water temperatures (Rich 1997).
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2. San Antonio Creek

San Antonio Creek is a tributary of the Petaluma River. Overall San Antonio Creek is well
established containing high quality habitat that could potentially provide seasonal rearing habitat
for juvenile steelhead (Hamaker, et al. 2003). The substrate is predominately large cobble,
although the area beneath the Highway 101 crossing contains a deep layer of silt. There is also
little to no riparian vegetation under the Highway -101 bridge; however, the upstream reaches
contain riparian cover dominated by California buckeye (Aesculus califarnica), red willow (Salix
laevigala), arroyo willow (Salix lasialepis), California blackwalnut (Juglans calijarnica), coast
live oak (Quercus agrifalia), valley oak (Q. labala Nee), and bay laurel (Umbellularia
calijornica).

Most of the creek is ephemeral during the summer with the exception of the tidally influenced
lower reach east of Highway 101 where it connects to the Petaluma River. The creek bed within
the action area is dry in the summer and into the winter in most years, which creates an effective
migration baJ.Tier for steelhead between the reach at the Highway 101 crossing and the creek's
terminus at the Petaluma River. San Antonio Creek may provide some salmonid habitat at the
mouth, where there is a tidal influence from the Petaluma River.

3. The Petaluma River

The Petaluma River, for most of its course, is more of an elongated, tidal estuaJ.")' than an actual
river. It drains and 130-square-mile watershed, extending to the 2,300-foot summit of the
Sonoma Mountains. Most of the river's tributaries join around the City of Petaluma. From there
the waters flow along a broad, I8-mile long estuary moving past hayfields and an extensive
marsh and terminating at the north-west end of San Pablo Bay.

Historically, the tidal marshes located within San Pablo Bay and the tidally-influenced reaches of
the Petaluma River provided a highly productive estuarine environment for juvenile anadromous
salmonids. During the course of their downstream migration through San Pablo Bay, juvenile
salmon and steelhead may still utilize the estuary for seasonal rearing, although recent data
suggest that migration to the sea is rapid, as compared with migration in estuaries located at
higher latitudes (MacFarlane and Norton2001). Returning adult salmon and stee1head navigate
their way through San Pablo Bay as they seek upstream spawning grounds of their natal streams.

Within the action area the Petaluma River is highly channelized with little habitat complexity.
The channel is broad with low summer and high winter flows ranging from zero to 65 cfs (US
Geological Survey gage station 11459000). The river is fully tidaU 1 miles (18 kilometers) fl.-om
its mouth. The high range of tidal influence is due jn part to the low gradient and low elevation
through the marshes below Petaluma

As water velocity in the Petaluma River increases with storm events, adult salmon may use off
channel areas, such as the marina and tide channels below the bridge; for refuge. Riparian cover
is lacking through the area both upstream and down, likely due to urban encroachment and flood
control maintenance. Vegetation persisting along the banks consists predominately of
pickleweed and other low lying herbaceous vegetation.
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The water depth throughout the Petaluma River has been maintained by annually dredging to a
minus eight foot depth for 100 feet of channel width from the river mouth to Western Avenue in
Petaluma. The need for dredging is a consequence of the high sedimentation rates, a result of
high suspended sediment loads in the Petaluma River and adjacent San Pablo Bay. Water depths
around the bridge vary between 20 to 30 feet.

These dredging activities have degraded the benthic habitat by removing prey organisms which
fonn the diet of green sturgeon. NMFS is currently conductinga study to determine the recovery
rate of the benthic community in the nearby marina, just south of the Petaluma River Bridge.
Although the data have yet to be analyzed, it is likely that the benthic community does not fully
recover prior to the subsequent dredging episodes. A reduction in this benthic community has
likely resulted in minimal effect regarding loss ofprey items for salmonids because benthic
organisms at these depths (20-30 feet) are not typically part of their diet. Past dredging activities
exposed juvenile salmonids to a risk of potential entrainment to upland disposal sites, from
which there are no outlets back to the marina or the Petaluma River.

4. Lynch Creek

Lynch Creek is a small perennial tributary to the Petaluma River. At the Highway 101 crossing,
Lynch Creek has been highly modified to a trapezoidal channel with earthen and concrete
stabilized banks. The creek is dry during the summer months in the action area. Downstream, it
is tidally influenced where it meets the Petaluma River. To either side ofHighway 101 and
within the gap between the bridge, there is little woody riparian vegetation and reduced shading
of the channel, which leads to higher water temperatures during the summer months. Upstream
riparian vegetation becomes dense with adequate canopy cover for shade and blackberry that
provides some stability to the banks. The substrate throughout Lynch Creek is composed of sand
and small gravels contributed by eroding upstream banks.

B. Status of Species within the Action Area

Given the proposed in-water construction period, June 15 through October 31, and the life
history of steelhead, only juvenile steelhead are likely to be present in some of the creek portions
of the action area during in-water construction. In addition to juvenile steelhead, NMFS also
anticipates impacts to steelhead adults and smaIts in the Petaluma River as a consequence of
proposed year-round pile driving

As shown in Table 1, Rush Creek, Washington Creek, and San Antonio Creek are not currently
thought to contain steelhead (Caltrans 2008), due in palt to poor habitat quality and ephemeral
flow in the reaches at the crossings. San Antonio Creek may provide some habitat at the mouth,
where there is a tidal influence from the Petaluma River; however, the reach at the Highway 101
crossing is dry during most ofthe year, and migration into the creek is blocked as described
above. Steelhead are not anticipated to occur in the action area in San Antonio Creek.
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1. Novato Creek

NMFS is unaware of any rigorous estimates of steelhead abundance from Novato Creek.'
However, there have been several limited fish surveys undeltaken in Novato Creek in recent
years (Rich 1997, FawcettEnvironmental Consulting 2000, Leidy el al. 2005, Fawcett
Environmental Consulting 2006); all of these surveys encountered steelhead. One of the surveys,
Fawcett Environmental Consulting (2006),wasconducted wholly in the proposed project area.
That survey was conducted during a previous sediment removal project; in that survey biologists
collected 12 juvenile steelhead from a reach within a larger 6,130 feet area ofNovato Creek that
included the bridge site. Collections upstream of the project area have encountered steelhead
throughout the watershed. More recent surveys conducted by Fawcett on July 9 and 10 of2008
(Michael Fawcett, personal communication, January 20, 2009) covered a distance of
approximately 3 miles, from Diablo Avenue above the Highway 101 crossing to the Northern
Pacific Railroad Bridge downstream from the Highway 101 crossing, and caught 63 steelhead in
Novato Creek and five in Warner Creek, upstream from the project site. All fish were aged as
young of the year and collected from suitable habitat for summer rearing juvenile steelhead.··
Rearing conditions are absent at the Highway 101 crossing, where the water temperatures and
salinity levels are high and little cover is provided fTOm both instream and overwater sources.
Based on this information, NMFS believes the cunent habitat conditions in Novato Creek within
the action area are unsuitable for supporting juvenile steelhead and, therefore, they are unlikely
to be present in this pOltion of the action area during construction.

2. San Antonio Creek

Although Skinner (1962) reported that San Antonio Creek was historically used by steelhead;
subsequent reports indicated that CCC stee1head are now extirpated from that watershed. In the
July 1968 California Department of Fish and Game (CDFG) surveys, San Antonio Creek was
visually surveyed from the San Antonio Slough upstream to Chileno Valley Road. No steelhead
were observed and the creek's fishery value was deemed poor due to intermittent summer flows,
scarce spawning gravel, and suspected dairy effluent (Michaels and Thomson 1968a). In
September 1981, Leidy (1984) electrofished three sites on San Antonio Creek between Highway
101 and Chileno Valley Road, and steelhead were not found.

3. Petaluma River

Between 1962 and 2005, the Petaluma River and its tributaries were sampled for steelhead or
resident rainbow trout at several locations within the Petaluma River watershed. Skinner (1962)
indicated that the mainstem Petaluma River was lightly used as steelhead habitat. T110mson and
Michaels (1968) surveyed portions of the Petaluma River accessible by automobile fromthe.·
upstream limit of tidal influence to the headwaters in July 1968 without observing steelhead. In
July 1993, Leidy (2002) electrofishedthe Petaluma River upstream from the Corona Road
crossing and did not find salmonids. Conu'ary to these findings are reported observations of
migrating adult steelhead spawning pairs in the Petaluma River (David Woodbury, NMFS,
personal communication, October 2008) with estimates believed to be approximately 60 fish
(David Woodbury, NMFS, personal communication, October 2008).
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NMFS has determined that green sturgeon presence will not occur in any of the creeks
mentioned in this biological opinion due to lack of suitable habitat for this species.
Green sturgeon presence is possible in the Petaluma River due to suitable water conditions for
this species and its connectivity to the San Pablo Bay. Juvenile green sturgeon are known to
inhabit San Pablo Bay, into which the Petaluma River flows.

NMFS was able to find only one account of green sturgeon in the Petaluma River. In 1997, a
tagged adult green sturgeon was netted at the mouth of the Petaluma River where it was
determined to have been holding for an eleven hour period during its migration to the
Sacramento River (David Woodbury, NMFS, personal communication, October 2008). Between
1980 and 1995, stations within San Pablo Bay were sampled each month using midwater and
bottom trawls (Baxter et al. 1999). The data show that green sturgeon collected by trawls in San
Pablo Bay ranged from 328 to 733 mm in length. Given that the trawls are not designed to
adequately sample sturgeon, the data cannot be used to accurately estimate green sturgeon
abundance. Juvenile green sturgeon are year-round residents in San Pablo Bay and likely forage
in the Petaluma River, as their relative, the white sturgeon, are commonly caught there and feed
on similar prey.

Local fisheries experts are unaware of any observations of green sturgeon presence in the action
area at the Highway 101 crossing upriver to Washington Street (Bill Cox, CDFG, personal
communication, October 2,2008; Michael Fawcett, personal communication, October 3,2008).
Thus, the available information indicates that adult green sturgeon neither spawn in the Petaluma
River nor use it as a migratory pathway. Because the lower section of the Petaluma River is
tidal, juvenile green sturgeon likely enter the river. Although they are most likely to remain near
the mouth because of locality to San Pablo Bay (a known feeding area) it is possible they could
be found as far upstream as the Petaluma River crossing. Due to the lack of observations and
overall dwindling numbers of the southern DPS ofNorth American green sturgeon, NMFS
reasons encountering one in the action area during the construction of the new crossing over the
Petaluma River is unlikely.

4. Lynch Creek

A few of the tributaries to the Petaluma River may continue to support small spawning
populations of CCC steelhead, including Lynch Creek (Leidy et al. 2005). These streams are
generally short, low gradient streams that have poor quality summer rearing habitat, but in which
a few steelhead may spawn annually.

During the summer months, the habitat conditions at the Lynch Creek Bridge crossing are not
conducive for salmonids, and although juvenile steelhead do rear in the watershed during these
months, suitable habitat for rearing only exists in the tidally influenced reaches of Lynch Creek
downstream from the Highway 101 bridge crossing. Therefore, it is unlikely that steelhead will
be present at the project work sites during the instream constlllction peliod between June 15 and
October 31.
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V. EFFECTS OF THE PROPOSED ACTION

Construction of and modifications to bridges and crossings will result in the capture and
relocation ofjuvenile steelhead at the crossings over Novato <;reek "and the Petaluma River, prior
to dewatering the work areas. Steelhead have not been observed in San Antonio Creek for some
time and are currently considered to be extirpated from the system as described above.

In Novato Creek and the Petaluma River, steelhead collection and relocation activities will occur
during the summer low-flow period after smolts have emigrated andobefore adults have
immigrated to the proposed project site, and NMFS expects that only juvenile steelhead will be
present and effected by relocation activities. Those juvenile steelhead that are not collected in
Novato Creek and the Petaluma River will be exposed to the effects of dewatering and pile
driving. In addition to juvenile steelhead, adults and smolts will also be affected in the Petaluma
River by exposure to sound pressure stemming from the year-round pile driving activities.

Both adult and juvenile green sturgeon have access to the Petaluma River Bridge construction
site, which is tidally influenced. Although NMFS did not find evidence from prior surveys and
literature sources to verify any green sturgeon within the action area ofthe Petaluma River, there
is still the possibility ofjuvenile presence for at least pm1 ofthe year due to the river's
connection to the San Pablo Bay. The lack ofobservations in the Petaluma River as a whole
would likely make encountering a green sturgeon during the project activities low enough to
discount any effect to this species as a result of project activities.

Aquatic habitats and steelhead may also be exposed to turbidity and toxic chemicals. Small
areas of aquatic habitat are expected to be permanently lost in the action area once the project is
complete. Temporary impacts include turbidity and toxic chemical impacts to water quality and
riparian loss. Shading increases from closing gaps between crossings will create permanent
impacts, while habitat loss will have both temporary and permanent impacts.

A. Fish Relocation

Fish relocation activities pose a risk of injury or mortality to rearing juvenile salmonids. Any
fish collecting gear, whether passive (Hubert 1996) or active (Hayes et aT. 1996) has some
associated risk to fish, including stress, disease transmission, injury, or death. The amount of
unintentional injury and m011ality 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 CDFG
and NMFS guidelines, direct effects to and mortality ofjuvenile salmonids during capture will
be minimized. Based on similar relocation efforts NMFSisfamiliarwith, approximately 1.5
percent of the fish relocated may be injured or killed.

Fish relocation efforts will take place prior to or concurrentwith the dewatering of waterways.
No areas will be dewatered prior to June 15. The potential does exist for juvenile steelhead
injury or mortality to occur during relocation. NMFS has not· found evidence of any green
sturgeon occupying the action area or reaches above the action area and does not expect any
green sturgeon to be encountered during relocation activities. Fish relocation attempts will occur
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one time following the constructi'on of each constructed coffer dam at all locations where
dewatering is necessary. The amount of fish relocations per crossing is dependant on the number
of cofferdams needed at each crossing. Capture and relocation ofjuvenile steelhead is
anticipated for the Petaluma River, where multiple relocations over multiple seasons will occur
due to the placement of cofferdams over multiple seasons, from as few as six to as many as ten
cofferdams, depending river conditions. Regardless of cofferdam configuration in the Petaluma
River, the square footage of dewatered area will remain equal; however, in the scenario where
cofferdams will be built for individual piers, there is the possibility that juvenile steelhead that
have been previously relocated may enter the action area between relocations and consequently
be relocated multiple times.

Based on the recent survey efforts conducted in Novato Creek for sediment removal activities
just upstream from the action area, NMFS does not believe that juvenile stee1head will likely to
be encountered in this portion of the action area. In the Petaluma River, although there are an
estimated 60 adult spawning pairs passing through the action area during the winterand early
spring months, there are no recent surveys ofjuvenile numbers in or near this pOltion of the
action area. Thus, the number ofjuvenile steelhead in the Petaluma River subject to capture and
relocation subsequent to construction ofcofferdams cannot be reliably estimated. Given the
timing of the project and quality ofthe habitat within the action area, NMFS anticipates only a
small number ofjuvenile steelhead will likely be present during the proposed action.

Therefore, NMFS will assume that all juvenile stee1head present \\rithin the pOltion of the action
area at the bridge site in the Petaluma River will be exposed to capture and relocation efforts that
will occur between June 15 and October 31. NMFS expects that juvenile steelhead mortality
associated with capturing, handling, and relocation for this project will be equal to 1.5 percent of
the fish relocated, and when added with the potential for multiple relocations of the same
individual fish, would equate to 3 percent total mOltality ofjuvenile steelhead in the portion of
the action area in the Petaluma River.

Caltrans will use qualified fishery biologists who will take appropriate precautions during fish
relocation activities to minimize adverse affects to juvenile steelhead. Captured fish are planned
to be relocated to areas of similar habitat located either downstream or upstream of the Highway
101 crossings.

Relocated fish may also endure stress from crowding at the relocation sites and increased
competition for available resources such as food and habitat. This may reduce the survival
chances of some fish. Some of the fish at the relocation sites may leave the site, and move to
areas either upstream or downstream that have greater availability of habitat and less fish
density. As each fish moves, competition remains either localized to a small area or quickly
diminishes as fish disperse. NMFS does not believe this impact will cascade through the
watershed population of steelhead based on the small area that will likely be affected. Fish
relocation efforts are expected to minimize project impacts to steelhead in both locations by
removing them from areas where they would have experienced high rates of injury and mortality.
Furthermore, fish will be relocated to areas that possess similar habitat and water quality
parameters (e.g., temperature) to their original locations, and will be distributed appropriately to
prevent overcrowding.
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B. Dewatering

Cofferdams installed in Novato Creek and the Petaluma River will narrow the water flow
through the areas. Flow is not expected at the San Antonio Creek or Lynch .Creek locations, but
if cofferdams are required for these creeks, only subsurface flow would be pumped out. The
streamflow within the project vicinity is expected to be close to normal seasonal conditions
except through the areas where cofferdams are installed. The cofferdam footprint in the·
Petaluma River will be much greater than other locations, although these dewatered areas will
not be expected to cause volatile fluctuations in the flow regime. Maintaining the minimum 60
foot passage in the Petaluma River through the cofferdams will fm1her suppress any flow effects
associated with dewatering.

All cofferdams will be installed between June 15 and October 31 for all of the three to four
construction seasons in the Petaluma River and over one season at the other creek locations and
likely be placed during the lowest tide levels. Most fish are anticipated to follow receding tides
out of the construction area. Some cofferdams will be left in place for extended periods oftime
in the Petaluma River. These cofferdams are not expected to hinder or prevent passage of
salmonids due to the maintained 60-foot area of passage described in the Description ofthe
Proposed Action. However, cofferdams will reduce rearing habitat for steelhead in the action
area. Based on the project infOlmation available to date, NMFS assumes that any cofferdams in
the creeks will be installed and removed during one summer construction season (June 15 to
October 31), although not all cofferdams in the creeks will be installed during the same
construction season.' In the Petaluma River, NMFS assumes that once cofferdams are installed,
they will be left in the river until completion ofpile driving in the Petaluma River, which may
occur outside of the summer construction season. NMFS assumes that whenever pile driving
ends in the Petaluma River, cofferdams will only be removed between June 15 and October 31.

Stream flow diversion and work space dewatering is also expected to cause temporary loss,
alteration, and reduction ofaquatic habitat within the action area. Stream flow diversions could
harm individual steelhead by concentrating or stranding them in residual wetted areas (Cushman
1985) before they are relocated, or causing them to move to adjacent habitats (Clothier 1953,
Clothier 1954, Kraft 1972, Campbell and Scott 1984).

Steelhead could be killed or injured if crushed beneath the cofferdams' during installation, though
direct mortality is expected to be minimal because ofthe small number of steelhead in the action
area and due to relocation efforts prior to installation of the diversion system.' In addition to the
initial fish capture andrelocation at each cofferdam, a fisheries biologist will remain in the·
cofferdam to net and rescue any additional fish that may become stranded throughout the
dewatering process at each coffer dam.

Steelhead not removed from the work area will die during dewatering activities. However,·
NMFS anticipates the number ofjuvenile steelhead killed as a result desiccation from the
dewatering activities to be very iow due to the iaw numbers of steelhead expected to be present
within the action area. NMFS has not found evidence of any juvenile green sturgeon occupying
the action area or reaches above the action area and does not expect any juvenile or adult green
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sturgeon to be encountered during dewatering activities. NMFS expects that juvenile steelhead
mortality associated with dewatering for this project will be similar to the unintentional mortality
rate from capturing, handling, and relocation procedures. This amount ofmortality would equate
to 1.5 percent ofjuvenile steelhead that are encountered in the Petaluma River during capture
and relocation efforts between the months of June 15 and October 31. In the Petaluma River,
relocation mOltality (3 percent desclibed above) is likely higher than dewatering mOliality
because of the potential of capturing a steelhead juvenile multiple times, which would increase
the stress levels and the likelihood of death.

Benthic macroinvertebrates may be tempormi1y lost or their abundance reduced when individual
organisms are stranded or when creek habitats are dewatered (Cushman 1985). Effects to
macroinvertebrates resulting from stream flow diversions and dewatering will be temporary
because construction activities will be relatively short-lived, and rapid recolonization (about one
to two months) of disturbed areas by macroinvertebrates (Cushman 1985, Thomas 1985, Harvey
1986) is expected following rewatering. In addition, the effect of macroinvertebrate loss on
juvenile steelhead is likely to be negligible because food from upstream sources (via drift on the
water surface) would be available downstream of the dewatered areas since stream flows will be
maintained outside of the cofferdam. Based on the foregoing, the loss of aquatic
macroinvertebrates as a result of dewatering activities is not expected to adversely affect
salmonids.

C. Turbidity

Increased turbidity is anticipated to occur during the construction and removal of the cofferdams
and dewatering. Research with salmonids has shown that high turbidity concentrations can
reduce feeding efficiency, decrease food availability, reduce dissolved oxygen in the water
column, result in reduced respiratory functions, reduce tolerance to diseases, and also cause fish
mortality (Berg and NOlihcote 1985, Gregory and Northcote 1993, Velagic 1995, Waters 1995).
Mortality ofvery young coho salmon and steelhead fry due to increased turbidity has been
reported by Sigler et al. (1984). Even small pulses of turbid water will cause salmonids to
disperse from established territories (Waters 1995), which can displace fish into less suitable
habitat andlor increase competition and predation, decreasing chances of survival.

Based on the effects described above, it is anticipated that rearing juvenile steelhead downstream
of the work areas may be affected by short-term increases in turbidity caused during the
constmction and removal of the cofferdams, dewatering, bank grading, and the addition and
removal of gravel fill. These pulses of turbidity may cause fish to move downstream to avoid the
turbidity. Pulses of increased turbidity are not anticipated to reach lethal levels with preventative
BMPs in place. However, pulses of increased turbidity may result in juvenile steelhead
temporarily vacating preferred habitat areas and/or temporarily reducing their feeding efficiency.
This impact will extend into the beginning of the first storm events of each constmction year.
However, due to the timing of the project and the limited habitat within the action area, only low
numbers ofjuvenile steelhead are anticipated to be affected and the minimal nature of the
turbidity levels are not expected to have a detectable impact on the survival of individual fish.
Road drainage improvements will lower future turbidity levels by incorporating new catchment
devices into their design. New cross culverts will be incorporated with the existing culvelts 10
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prevent severe flooding in wet years and to compensate for the increase of impermeable surface
area created by the HOV lanes. The storm water shedding from the road surface will be drained
in the existing swales on to the sides of Highway 101. While the volume of water draining the
swales will increase, the stonn water treatment structures incorporated into the system will
improve the overall quality of water.discharged from the roads and drainage system..

As a benthic dwelling species, green sturgeon are adapted to living in areas with fine sediment·
bottoms and, thus, are tolerant of high levels of turbidity. The project design and best·
management practices avoid or minimize localized turbidity; therefore, short-tenTI impacts
associated with turbidity during implementation of this project are expected to be insignificant
for any green sturgeon within the action area of the Petaluma River.

D. Toxic Chemicals

Heavy construction equipment will be utilized within the dewatered creek channels during
construction activities. Oils and similar substances fTOm construction equipment can contain a
wide variety of hydrocarbons, some of which evaporate rapidly while others adsorb to sediments
and may persist for long periods of time. These polynuclear aromatic hydrocarbons can prove
harmful to benthic communities (EPA 1993) which are a salmonid food source. Fluid leaking
from construction equipment can also contain metals, which do not degrade in the environment.
Some metals (e.g., mercury, cadmium, lead, chromium) bioaccumulate in aquatic organisms
inhabiting metals contaminated environments. Some of the sub-lethal effects that metals can
cause in salmonids include: immobilization and impaired locomotion, reduced growth, reduced
reproduction, and impainnent of olfactory and brain functions (Eisler 2000).

Fluid leakage can occur during operation, refueling and during maintenance activities. There is a
potential for leakage of toxic chemicals to occur during the project that may have the potential to
affect salmonids. In order to minimize the potential adverse affects associated with using heavy
equipment, heavy equipment will be operated primarily within the dewatered reach of the creek.
NMFS anticipates that if there is a leak and Caltrans BMPs are followed, it will be contained and
cleaned up prior to entering the flowing water, making it unlikely that salmonids will be
adversely affected.

In addition to toxic chemicals associated with the heavy equipment, water that comes ·into .
contact with wet cement during construction of the new bridges can also adversely affect water
quality and steelhead downstream ofthe work area. Water that comes in contact with wet
cement can result in an imbalance of pH levels. Many authors have reported that an imbalance
in pH can cause as much as 75 percent mortality of salmonids (Thut and Schrniege 1991).
However, the work areas will be sufficiently. isolated from watered areas making a contamination
scenario unlikely.

E. Pile Driving Activities·'

As described above in the Descriptionofthe Proposed Action, pile driving will be restricted in
Novato, San Antonio, and Lynch creeks to low-flow periods between June 15 and October3! to
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avoid effects to migrating steelhead (adults or smolts). Pile driving may occur year-round in the
Petaluma River.

Available information indicates that fish may be injured or killed when exposed to elevated
levels of underwater sound pressure generated from driving steel piles with impact hammers
(Hastings and Popper 2005). Pathologies associated with very high sound levels are collectively
know as barotraumas. These include hemOlThage and rupture of internal organs, including the
swimbladder 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 healing
damage to fish. Dual metric criteria are currently used to correlate physical injury to fish from
underwater sound pressure produced during the installation of piles (Agreement in Principal
between NMFS and FHWA/Caltrans, June 2008). If either accumulated Sound Exposure Level
(SEL) of 187 dB re one micropascal squared-second (183 dB for fish less than 2 grams) or a
single strike peak sound pressure level (SPL) of206 dB re one micropascal is received by a fish,
then physical injury may occur. NMFS and FHWA/Caltrans are cUlTently discussing updating
the criterion used by NMFS (root mean squared of 150 dB re one micropascal) to assess potential
sub-injurious levels of impact.

The degree to which an individual fish exposed to underwater sound from pile driving may be
affected is dependent on a number of variables, including, but not limited to, size of the fish,
hearing ability offish, presence of swimbladder, lifestage, fish behavior, presence of predators,
sound amplitude and frequency, and effectiveness of any sound attenuation technology. Also,
sound wave forms are affected by the size and type of pile and installation equipment.

Caltrans is proposing to install piles for this project year-round in the Petaluma River. The
installation of CISS piles with an impact hammer in the Petaluma River would be expected to
result in adverse effects to listed adult, juvenile, and smolt steelhead present in the impact area
during pile driving operations due to high levels of underwater sound that would be produced. In
order to minimize potential effects to steelhead from exposure to elevated levels ofundelwater
sound produced during pile driving at the other creek locations, Cal1mns will only conduct pile
driving with an impact hammer from June 15 to October 31 and also proposes to attenuate sound
by using all means possible while pile driving within the cofferdams. All pile driving outside of
the above mentioned timeframe in the Petaluma River will use a hydrophone device to monitor
sound levels. If the current thresholds (above 206 dB peak SPL and 187 accumulated dB SEL at
10m from the pile being installed) that cause death or injury to fish are exceeded, Caltrans will
stop the pile driving activities until sound levels can be maintained under the prescribed
thresholds.

Caltrans proposes a year-round pile driving schedule for the new Petaluma Bridge. The first
construction season will result in the installation of approximately 100 to 160 CISS piles for the
center deck of the bridge and 160 to 200 piles for each of the new southbound and northbound
decks that will be built the over the following three to four construction seasons. The use of a
vibratory hammer to set the CISS piles will not result in injury to fish in the surrounding area
since this type of hammer produces sound waves that differ from those of impact hammers and
are considered to not produce physical injuries. The estimated number of strikes needed to drive
each CISS pile with the impact hammer to depth is 200 to 600 per pile for a maximum total of
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4,000 to 12,000 strikes per day, if20 piles are installed per day and 400 to 1,200 strikes if two
piles are installed per day.

The underwater sound produced from driving CISS piles for this project was evaluated using the
total number of hammer strikes per pile and an estimate of the single strike peak SPL and SEL at
a given distance. This infOlmation was used in a mathematical model that estimates the distance
from the pile where physical injury to exposed fish may occur. The distance to where physical
injury may occur from 762 mm (30-inch) diameterCISS piles in the Petaluma River was
determined to be 1,000 m (3,281 feet) for fish weighing over two grams, given a worst case
scenario of 12,000 strikes per day. The "over two gram" criterion was used as juvenile steelhead
in the action area are more likely to weigh more than two grams. Therefore, under the worst case
open water pile driving scenario, without sound attenuation, any fish within 1,000 m ofthe piles
driven in a given day could be physically injured.

Caltrans has incorporated several measures to minimize exposure of fish, and attenuate high
levels of underwater sound during pile driving,such as file driving within cofferdams and using
wood blocks between the piles and the impact hammer. Pile driving near water causes sound
energy to radiate indirectly into the water as a result of ground borne vibration at the bottom
beneath the river. The low-frequency ground bome vibration can cause localized sound pressure
waves in the water that are radiated from the bOltom of the river. A minimum water depth is
required to allow sound to propagate through water in an area. For pile driving sounds, the
minimum depth for this propagation is 3 to 6 feet, depending on frequency. Sound waves do not
propagate through air as readily as water. All CISS pile driving will occur within dewatered
cofferdams which will provide a source ofattenuation by creating an air space between the pile
and the water column. Hydroacoustic monitoring outside of the cofferdams will certify the
attenuation and all pile driving activities will stop if sound levels are exceeded. Based on these
measures that will be used for pile driving outside of the June 15 to October 31 timefrarne in the
Petaluma River, NMFS believes injury or mortality to migrating steelhead is unlikely.

Steelhead migrating through the action area in late December through mid-May may experience
minimal delays during exposure to elevated levels of underwater sound produced during pile
driving. The delays are expected to last less than .12 hours since pile dllving will occur only
during daylight hours. These delays are unlikely to affect spawning success because they are
short and spawning grounds are within five miles of this portion ofthe action area. Adult
steelhead may hold below the action area in response to noise levels and, as a consequence, may
increase their chances to predation; however, adult steelhead predators (e.g., seals and sea lions)
have not been observed in the Petaluma River and are not expected in the area during adult.
migration. Smolts that may be delayed during migration would likely find cover if they do hold
above the bridge, and then continue migration during the evening hours after pile driving has
stopped. Nevertheless, a small number of these delayed smolts maybe exposed to increased
predation from birds or other fish. Overall, fewsmolts are likely to be delayed, and even fewer
are likely to experience increased predation. Smolts rely on tidal cues during outmigration and
prefer migration at night. Depending on the amount of sound produced and time intervals
between pile driving activities in a given dayof pile driving there may be no delays in adult and

(, As stated above, if current thresholds that cause injury to fish are exceeded, Caltnms wi II stop the pile driving
activities until sound levels can be maintained under the prescribed thresholds.
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smolt migrations. The use of effective attenuation devices and hydroacoustic monitoring during
pile driving activities will likely prevent physical injuries to steelhead while they are delayed
from migrating through the al'ea as levels will not exceed those thresholds that result in injuries
or mOltality to salmonids.

As described above, green sturgeon are unlikely to be present in the action area. N MFS notes
that even if one was present, the proposed project would not likely result in physically injure to a
green sturgeon if exposed to underwater sound pressure produced during pile driving due to the
attenuation devices.

The trestle platforms at the Petaluma River Bridge will only be constructed between June 15 and
October 31 and use H-piles that will be placed mainly with the use of a vibratory hammer.
Sound levels produced by vibratory hammers are not only lower, but generate different sound
wave forms and lower sound frequencies that are believed to be less injmious than those
produced by impact hammers. Injuries or mortalities to salmonids are not anticipated. Driving
of piles with an impact hammer for trestle platforms in all waterways will be limited to 5-20
strikes per pile to confirm the strength of the pile to SUppOlt the trestle platfOlIDs. Ibis limited
number of strikes is not expected to exceed injmy thresholds.

Sheet piles will be used to construct the cofferdams and small piles will be used to construct
falsework in all waterways. Only vibratory hammers will be used to construct the cofferdams
and falsework. Based on data collected during the installation of steel sheet piles with a
vibratory hammer at the POlt of Oakland (Anderson and Reyff, 2006), peak sound pressure levels
generated during this project are not expected to exceed thresholds for physical injury.

A small number ofjuvenile steelhead may be present in and around the portions of action area
outside of the cofferdams in the Petaluma River. These fish will be foraging and rearing prior to
outmigration as smolts. In the Petaluma River, most juvenile steelhead are expected to inhabit
areas upstream of the bridge where freshwater and better habitat conditions are available. This
would be especially hue during the winter seasons when storm events occur and water quality
and quantity increase. Nevertheless, a very small number ofjuvenile steelhead may be present
near the cofferdams in the Petaluma River in the summer. Because Caltrans will monitor during
the first two weeks of pile dIiving during the summer as noted in the Description ofthe Proposed
Action, and take the necessary steps to further attenuate sound levels ifnecessary, NMFS expects
that injmy or mortality to juvenile stee1head is unlikely. NMFS assumes that pile driving during
the summer that occurs after CaItrans has monitored sound levels during the adult and smolt
migration seasons would incorporate any additional sound attenuation that may have been found
necessary during this monitoring. Therefore, pile driving in the summers after the first season of
pile driving during adult and smolt migration is not expected to injme or kill juvenile salmonids
near the cofferdams in the Petaluma River.

NMFS cannot precisely quantify the small number ofjuvenile steelhead that may be present in
the Petaluma River near pile driving activities during the summer but expects that the number
will be small based on habitat conditions in the Petaluma River at this location.
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The pile driving schedule in Novato Creek is expected to take one season (June 15 - October 31)
and will use 16 - 600 mm (24-inch) CISS piles, with each pile requiring between 200 to 600
hammer strikes to achieve proper depth. Using the upper limit of 600 strikes each to drive 16
piles would result in 9,600 strikes if all the CISS piles were installed in a single day. Analysis
using the same approach, as described in the above Petaluma River pile driving scenario, would
require a minimum safe distance of 736 m (2,429 feet) for fish weighing over two grams from
the impact site without the use of attenuation devices. This distance exceeds the size of
cofferdams in Novato Creek; however, it is unlikely that this level of impact will be realized,
given the small amount of piles that will be driven at this location and the amount of days
available to conduct pile driving. The safe distance calculation is dependant on the number of
strikes per day and it is unlikely that all 16 piles will be driven in a single day.· The safe distance
required from the impact site will also be reduced because Caltrans will drive piles within
cofferdams, which NMFS expects will provide some sound attenuation.

Because of the uncertainty regarding the level of sound attenuation, NMFS will use the worst
case scenario above to determine the maximum distance that could result in injury or death to
juvenile steelhead in Novato Creek. With a safe distance of 736 meters (2,429 feet) upstream
and downstream of piles being driven, NMFS has determined that juvenile steelhead are not
likely to be found inside of this area. 7 Juvenile steelhead in Novato Creek are expected to be
farther up in the watershed where water quality conditions are suitable for rearing over the
summer months. The reaches where steelhead have been found in the summer were well beyond
the distance determined for sound impacts that can injure or kill fish during pile driving, and
based on the limited amount of pile driving needed at this crossing and the few amount of days
that will be needed to finish this copstruction element of the project, NMFS does not believe
there will be any pile driving related impacts to juvenile steelhead in Novato Creek.

Twenty pre-cast concrete piles will be driven into Lynch Creek. Available information indicates
that the installation of concrete piles generates sound wave forms that are less injurious than steel
piles of similar size. A study conducted at the Port of Oakland (Abbott et al. 2005) revealed that
several species of fish which were held in cages 10 meters from the pile were not physically
injured when exposed to several hundred underwater sound pulses during the installation of 24
inch octagonal concrete piles with an impact hammer. Based on these observations and the dry
conditions over the summer months, impacts to steelhead are not anticipated from driving
concrete piles at the Lynch Creek crossing.

A small number ofJuvenile steelhead in the Petaluma River may experience sound levels due to
pile driving that affect their behavior; however, NMFS expects these levels will be attenuated
enough to not significantly disrupt normal behavior patterns, which include feeding and
sheltering for juvenile steelhead, and are therefore discountable..

7 This result is based on the habitat conditions in Novato Creek near the pile driving location, and recent surveys
indicating steelhead have not been found within this distance of the bridge.
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F. Habitat Impacts

1. Instream Habitat Loss

The installment of piers in the Petaluma River, Novato Creek, San Antonio Creek, Lynch Creek
will result in instream habitat losses 0[0.22 acres (9,583 square feet(rr», 0.0012 acres (52
feet2

), 0.0023 acres (100 feet2
), 0.0222 acres ( 967 feet2

) respectively. This overall loss of
instream habitat is small relative to the overall action area in these reaches. Lynch Creek will
experience a greater loss of habitat than the other creek crossings relative to its size; however,
steelhead do not use this portion of the action area; having only been found in Lynch Creek
below the Highway 101 crossing, where habitat is limited and tidally influenced. The habitat
area that will be lost in San Antonio Creek is also not utilized by steelhead. The portion of the
action area that is impacted by this habitat loss in Novato Creek and the Petaluma River is used
predominantly for adult and juvenile steelhead migration with some marginal rearing. The new
piers are not expected to slow or prevent steelhead migrations through any ofthese waterways
and can provide velocity refuge for steelhead during particularly high winter flows.

2. Shading

The combined amount of permanent impacts due to shading between the bridge spans will be
0.7403 acres (32,247 feet2

). The riparian cover located within the bridge gaps will likely wither
and eventually die from the lack of sunlight as a consequence of shading. This amount of
riparian cover in the gaps is minimal at all crossings with the exception of Lynch Creek and the
new San Antonio Creek bridge crossings; however, steelhead use only the lower portion of
Lynch Creek and have not been observed in San Antonio Creek at any of the bridge crossings.
There is currently a lack of shade at the bridge crossings that likely results in higher water
temperatures and any additional shading could potentially benefit salmonids by lowering water
temperatures at or below these areas.

The reaches at the bridge crossings are used by steelhead migration and are deficient in the PCEs
associated with other stages in the salmonid life-cycle. Salmonid species are attracted to shaded
areas that provide an ambient light source. This additional shade from the new bridges would
result in conditions that are expected to leave enough ambient light for successful salmonid
navigation through the area.

3. Ripmian

The dominant plant species found in the riparian corridors within the action area include
Califomia bay laurel (Umbellularia californica), Califomia buckeye (Aesculus californica), red
willow (Salix laevigata), alTOyo willow (Salix lasiolepis), valley oak (Quercus lobala),
Himalayan blackberry (Rubus discolor), poison oak (Toxicodendron diversilobum), and stinging
nettle (Urtica dioica).

Riparian vegetation removal for this project will result in both temporary and permanent loss.
Permanent impacts include loss of habitat due to shading and placement of bridge abutments and
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approach roads. Temporary impact numbers include bioswale areas, designated staging areas,
and areas in between the cut and fill line and the project footprint.

Riparian habitat loss will result from the clearing of banks to allow access to the construction
sites and the placement ofnew crossings and connecting road. The riparian corridor along the
banks of San Antonio Creekis better established than the corridors at the other locations, due to
the two smaller crossings at San Antonio Road and Highway 101, and the overall limited land
use in the area. Trees along the banks that provide overhanging canopy will be removed along
with low lying brush and herbaceous vegetation along the creek banks. At the San Antonio
Creek locations, Caltrans expects the 2.39 acres (104,138 ft?) of permanent riparian removal and
0.64 acres (42,989ft2

) of temporary removal. The amount of riparian removal along San Antonio
Creek is greater than in the other locations; however, the amount is relative to the riparian
vegetation remaining in the area, which is ample enough to continue providing shade and cover
within the area. Both temporary and permanent effects will also be mitigated should steelhead
population re-establish within the San Antonio Creek.

Riparian removal at the Petaluma River and the Novato Creek locations consists of ground
vegetation only and will result in a pelmanent loss of 0.34 acres (l4,868ft2) and 0040 acres

7 7 2
(l7,372fr), and a temporary loss of 0.99 acres (42,989fn and 0.47 acres (20,546ft)
respectively. The impacts associated with this loss can result in an increase of sediment from
eroding banks. Much of the Petaluma River vegetation is low ground cover, consisting mainly
of pickle weed that while providing some bank support, does not support good quality habitat for
fish. Ground cover will be re-vegetated with native plants after completing construction in these
areas. BMPs for erosion control will be in place during all phases of construction to control
erOSIOn.

The Lynch Creek crossing has sparse riparian vegetation in the gap and along the banks. The
amount of permanent riparian loss in this area is expected to be 0.28 acres (l2,227ft2

) and a
temporary riparian loss of 0.22 acres (9,391ft2

). The current amount of riparian cover at the
bridge crossing does not contribute to lower water temperatures or provide cover for steelhead.
Steelhead would use this reach for a migration corridor to habitat farther upstream, but have only
been known to use the lower reaches of Lynch Creek, that are tidally influenced by the Petaluma
River. Steelhead migrations through the area are more associated with flow than 11parian cover
in Lynch Creek and would still able to navigate through the reach at the crossing to more suitable
habitat farther upstream unimpeded during wetter years.

Riparian habitat providing instream cover and food resources for salmonids will be temporarily
impacted by the removal of bank cover and over-hanging canopy along creek banks. Although it
may take 10 to 50 years to restore the full function of this component of salmonid habitat where
vegetation clearing will occur on banks, the proposed restoration of planting riparian vegetation
prescription in accordancewithCDFG guidelines, over time will restore the function of the
riparian habitat lost due to the construction activities. Habitat will be degraded during this
riparian growth recovery period. Rearing juvenile and smolt steelhead will have less cover and
potential prey resources for food. Migrating fish moving through the area wiil be more
susceptible to predation. The riparian areas other than San Antonio Creek are sparse and do not
provide much cover as would a riparian area with dense, mature vegetation.
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4. Instream Habitat Loss

Temporary instream habitat loss will result from dewatering operations in the Petaluma River
and Novato Creek. Temporary loss of habitat in the San Antonio and Lynch creeks will not be
significant because steelhead are not anticipated to be present in these areas during or after
construction. Instream work at a minimal level of intensity would require divel1ing channel
flow from the pathways of equipment and the construction offalsework on timber pads. Ifin
channel construction is conducted in these creeks during a wet year or in early June, water will
need to be dive11ed from the construction areas using cofferdams and associated equipment. The
areas that will need dewatering would occur under existing and newly constructed bridges during
the construction of the center decks and new bridges. The predicted cofferdam locations are
between the north and southbound lanes at the Highway 101 crossing and these areas are narrow
and the work space needed in the dewatered areas is on a small scale, therefore, the amount of
temporary habitat loss is predicted to be small.

VI. CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, uibal, 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 ESA.

\
Impacts from urbanization, such as increased runoff from new areas of impervious surfaces, and
sediment and turbidity associated with road repair and construction, are likely to continue to
occur in the action area. Some degradation of water quality in the Petaluma River is likely
contributed by boat traffic and marina activities near the bridge crossing. The pace of such
development fluctuates based on economic conditions, and has currently slowed. In recent years,
additional aquatic habitat protections have been applied by State and Federal agencies to
development projects. Based on these factors, NMFS concludes that the level of habitat
degradation in the action area resulting from cumulative effects is expected to remain fairly
constant or somewhat reduced during the next several years when the proj ect is implemented.

VII. INTEGRATION AND SYNTHESIS OF EFFECTS

Steelhead in the CCC DPS are suffering severe and long-term declines, both range-wide and
within the action area. Across the region, significant desu'uction and degradation of spawning
and rearing habitat has occurred. Threats to naturally reproducing stee1head are numerous,
varied, and ongoing. NMFS listed as threatened the southern DPS ofNorth American green
sturgeon on April 7,2006, (70 FR 17757) because of substantial loss of spawning habitat, the
concentration ofa single spawning population in one section of the Sacramento River, and
multiple other risks to the species.

The MSN Project activities will directly affect steelhead and steelhead critical habitat. NMFS
anticipates that take in the Petaluma River oflisted juvenile steelhead as a result of this project
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will be in the nature of injUly, mortality and temporary capture and harassment. Some juvenile
steelhead that were not captured and relocated from the cofferdams will perish from desiccation
resulting from dewatering the cofferdam. A small number ofjuvenile steelhead may be injured
or killed during relocation. This level of injury and mortality is expected to be small based on
the results of other similar relocation efforts, the thoroughness of relocation efforts and the low
steelhead numbers anticipated in the action area

Other take is expected in the form of harassment of steelhead from sound levels resulting from
year-round pile driving in the Petaluma River. This take is expected to harass fish as they pass
through the area and could result in migration delays both up and down river. Sound attenuation
devices will be used and sound levels will be monitored to keep impacts below the sound
thresholds for tissue injury and mortality. A small number of smolts are likely to experience
increased predation due to delay.

The temporary capture and harassment will be of limited duration and m0l1ality numbers due to
relocation, dewatering, and delay in the Petaluma River will be low. BMPs incorporated into the
project will avoid and minimize the impacts associated with these activities. Therefore, the
summed amount of the steelhead take is not expected to have any long-term effects on the
survival of the affected steelhead population that should be able to replace their lost numbers
once fish return to their normal behavior patterns. Due to the small number ofjuveniles and
smolts lost, adult returns are likely to be only minimally affected, if at all. There will be enough
returning adults to populate the Petaluma River watershed with steelhead juveniles in numbers
equivalent to those currently found in the watershed, including the action area.

NMFS has determined that it is unlikely that NOlth American green sturgeon will occur in the
action area due to the lack of observations of this species in the Petaluma River. Green sturgeon
do have access to this reach of the Petaluma River, but there is minimal to no risk that they will
be in this area during construction. There they are unlikely to be adversely affected..

The amount of permanent habitat loss is minimal when compared to the overall migratory
con'idor above and below the modified and new bridges and is not expected to create a migration
barrier (at most or all flows). PCE's within the action area also include some marginal rearing
habitat for steelhead. Short-term impacts from constmction activities will be minimal and
localized at the project site, and are unlikely to affect critical habitat up or downstream. Long
term impacts to the rearing PCE from construction will be limited to the actual footprint of the
new bridge crossing. Much larger areas in the creeks and river will remain undisturbed, as will
the higher quality rearing and spawning habitats up and downstream of the action area.
Therefore, the project is not expected to affectthe value critical habitat for species conservation.

VIII. CONCLUSION

After reviewing the best available scientific and commercial information, the CUlTent 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 that the MSN Project

39



is not likely to jeopardize the continued existence of threatened CCC steelhead or the southern
DPS ofNorth American green sturgeon.

After reviewing the best available scientific and commercial infonnation, the current status of
critical habitat, the environmental baseline for the action area, the effects of the proposed action
and the cumulative effects, it is NMFS' biological opinion that the MSN Project is not likely to
destroy or adversely modify designated critical habitat or proposed critical habitat for CCC
steelhead or the southem DPS ofNorth American green sturgeon, respectively.

IX. INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and Federal regulation pursuant to section 4(d) ofthe ESA prohibit the take
of endangered and threatened species, respectively, without special exemption. Take is defmed
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 temlS of section 7(b)(4) and section 7(0)(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.

The measures described below are nondiscretionary, and must be undertaken by Caltrans, as
appropriate, for the exemption in section 7(0)(2) to apply. Caltrans has a continuing duty to
regulate the activity covered by this incidental take statement. IfCaltrans: (1) fails to assume
and implement the terms and conditions or (2) fails to require their designee(s) to adhere to the
telms 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(0)(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

The MSN Project is expected to result in minimal incidental take of threatened CCC steelhead.
As described above in the biological opinion, juvenile steelhead are expected to be subject to
capture for relocation efforts. A small number of fish are likely to be killed as a result of
relocation efforts in the Petaluma River during dewatering. A few fish may avoid relocation
eff011s and be killed when the work area is dewatered. The number of threatened CCC steelhead
that may be incidentally taken during fish collection and relocation cannot be precisely
quantified in the Petaluma River, but is expected to be a small amount.
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Therefore, take is quantified as: all fish present in the cofferdams installed in the Petaluma River
may be captured by dewatering and relocation activities. NMFS anticipates a small number of
these juvenile steelhead will either avoid relocation effOlts and be killed during dewatering, or be
injured or killed during capture and relocation. No more than 4.5 percent ofjuvenile steelhead
within the proposed cofferdams in the Petaluma Riverwill be injured or killed.

Take from pile driving is quantified as: all steelhead (adult,smolts, and juveniles) present in the
Petaluma River pOltion of the action area during pile driving.. These fish are likely to expetience
disruption in nOlmal behavior patterns when pile driving is done using an impact hammer. For
example, adults and smolts may experience migration delays due to the sound pressure waves
generated by pile driving in the Petaluma River; however, spawning habitat used by steelhead is
not far upstream from the action area and spawning success is not expected to be compromised
by short-term migration delays. Outmigrating smolts in the spring are expected to be able to
pass the short distance trough the action area via the 60-foot navigation channel that Caltrans has
proposed to maintain in the Petaluma River. Smolts migrating during the day may experience
sh0l1-term disruption during migrations as they may hold above the action area during pile
driving activities. During the holding times, smolts would likely seek coveruntil the pile driving
activities have stopped then continued migration through the area under the cover of night.
Nevettheless, a small number of these smolts may experience increased predation.

Because the precise number of steelhead delayed or exposed to increased predation cannot be
determined, NMFS will use the underwater sound thresholds described above in the biological
opinion as surrogates for incidental take. If underwater sound produced during five or more
strikes on a single day exceeds the anticipated levels of206 dB peak SPL and 187 accumulated
dB SEL at 10m fl.-om the pile being installed, incidental take is likely to be exceeded.

B. Effect of the Take

In the accompanying biological opinion, NMFS determined that this level of anticipated take is
not likely to result injeopardy to CCC steelhead.

c. Reasonable and Prudent Measures

Pursuant to section 7(b)(4) of the ESA, the following reasonable and prudent measures are
necessary and appropriate to minimize incidental take of threatened CCC steelhead:

1. Measures shall be taken to minimize injury and mortality to listed steelhead from fish
relocation activities, dewatering activities, and bridge construction.

2. Measures shall be taken to minimize injury and mOltality to listed steelhead from pile
driving activities.

3. FHWA and Caltrans shall provide reports to NMFSon the effectiveness of the
project's incidental take minimization measures.
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D. Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the ESA, Caltrans and their
designee(s) must comply with the following terms and conditions, which implement the
reasonable and prudent measures described above. These terms and conditions are non
discretionary. Monitoring requirements are included below, as per 50 CFR 402. 12(i)(3): "In
order to monitor the impacts of incidental take, the Federal agency or any applicant must report
the progress of the action and its impact on the species to the Service [NMFS] as specified in the
incidental take statement."

The following terms and conditions implement Reasonable and Prudent Measure 1.

1. Caltrans shall provide NMFS with a "Fish Relocation Plan" and a "Dewatering Plan" for
review 30 days prior to the start of dewatering and fish relocation activities. The Fish Relocation
Plan shall outline all fish collection and relocation methods and materials. The plan shall be
submitted to NMFS' Santa Rosa Area Office (see address below). The Dewatering Plan shall
outline all dewatering methods, including dewatering timeframes before and after pile driving
within the cofferdams. Plans for storing and cleaning water pumped from the river and creeks
prior to discharge must be described. The plan shall be submitted to NMFS' Santa Rosa Area
Office (see address below).

2. Caltrans shall retain a qualified biologist with expertise in the areas of anadromous salmonid
biology, including handling, collecting, and relocating salmonids; salmonid/habitat relationships;
and biological monitoring of salmonids. Electrofishing, if used, shall be performed by a
qualified biologist and conducted according to the ''NOAA Fisheries Guidelines for
Electrofishing Waters Containing Salrnonids Listed under the Endangered Species Act", June
2000. A Statement of Qualifications for all biologists who will be employed on the project shall
be provided to NMFS for review 30 days prior to any onsite project construction (or demolition)
related activities.

3. The biologist shall monitor the construction site during fish relocation and dewatering
activities to minimize or avoid take of salmonids. The biologist shall be on site during all these
events to ensure that all listed salmonids are captured, handled, and relocated safely. The
biologist shall notify NMFS biologist Dave Walsh (707) 575-6016 or dave.walsh@noaa.gov one
week prior to relocation activities in order to provide an opportunity for NMFS staff to observe
the activities.

4. Listed salmonids 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, aerated
water 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. To avoid predation,
the biologist shall have at least two containers and segregate young-of-year salmonids from older
salmonids and other potential aquatic predators. Captured salmonids shall be relocated, as soon
as possible, to a location out of the project's impact area, which has suitable habitat conditions,
and which allows for maximum survival of the transported salmonids.

42



5. Caltrans shall provide NMFS with an annual summary report within 90 days ofthe
completion offish relocation and monitoring activities. The report shall include the methods
used during the fish relocation and monitoring efforts;' location, number and species captured,
number ofmortalities by species, and other pertinent information related to the monitoring and
fish relocation activities. Reports shall be submitted to NMFS Santa Rosa Area Office (see
address below).

6. All pumps used in the work area shall be equipped with screens that meet the following
NMFS fish screening criteria:

a. Perforated plate: screen openings shall not exceed 3/32 inches (2.38 mm), measured in
diameter.

b. Woven Wire: screen openings shall not exceed 3/32 inches (2.38 mm measured
diagonally).

c. Screen material shall provide a minimum of27 percent open area.
d. Approach velocity shall not exceed 0.33 feet per second. '

7. Caltrans shall provide written notification to NMFS at least 14 days prior to commencement
of in-channel bridge construction, or over-channel bridge demolition. Written notification shall
be sent to NMFS' Santa Rosa Area Office (see address below).

8. All cofferdams must be inspected and maintained on a daily basis to ensure its integrity for
the duration of the work schedule below OHW.

The following terms and conditions implement Reasonable and Prudent Measure 2.

9. Pile driving of the CISS piles in wetted channels (or within cofferdams in wetted channels)
shall occur only during daylight hours with the sun above the horizon. This is to ensure that pile
driving does not occur at dawn or dusk, which can be peak movement times for juveniles.

10. FHWA and Caltrans shall monitor underwater sound during all impact hammer pile driving
activities on land or in water for CISS piles used in the construction of the Petaluma River
Bridge footings. If underwater sound produced during five or more strikes on a single'day
exceeds the anticipated levels of206 dB peak SPL and 187 accumulated dB SEL at 10 m from
the pile being installed, then pile driving must cease and NMFS mustbe contacted within 24
hours: Dave Walsh (707) 575-6016 or dave.walsh@noaa.gov, or the NMFS Santa Rosa Office
(707) 575-6050. The purpose of the contact is for Caltrans to describe the measures that will be
taken to reduce underwater,sound levels. Once NMFS agrees to the measures to reduce,
underwater sound, pile driving may proceed unless monitoringdetects.underwater sound levels
greater than those specified above. If sound levels exceed those specified above; Term and
Condition 10 repeats until sound levels are below the levels specified above.

11. An environmental noise technician shall monitor the construction site duringpile driving
activities to monitorsound impact avoidance measures and record the outcomes of eachpiie
driving event. The technician shall be on site during all these events to ensure that all sound
attenuation devices are being used and that sound impact avoidance protocols are adhered to.
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12. Each pile driving incident shall be monitored and recorded in a log that includes the sound
levels at the stopping time and the sound levels at the starting time. If sound levels are above
SPL and SEL, actions will be taken to lower the sound level to a level that will not produce
injurious sound pressure levels to salmonids.

13. Sound attenuation devices will be used for all pile driving activities.

14. IfCaltrans is unable to meet these sound attenuation criteria then impact driving ofCISS pile
shall only occur from May 15 through November 30 in any given construction season to allow
adult and smolt steelhead migration to their natal streams and the ocean.

15. At the Petaluma River location, if pile driving of CISS piles commences within the June 15
to October 31 timeframe in the first work season, Caltrans shall monitor these activities, using
the hydroacoustic equipment, for a period of no less than two weeks. If the sound levels fall
below the sound thresholds of 206 dB peak SPL and 187 accumulated dB SEL at 10m from the
pile being installed, then Caltrans may continue to drive CISS piles with an impact hammer until
November 1. Otherwise, Caltrans may continue to pile drive as long as additional sound
attenuation can reduce underwater sound below the thresholds above.

The following terms and conditions implement Reasonable and Prudent Measure 3.

16. FHWA and Caltrans shall provide reports to NMFS on the effectiveness ofthe project's
incidental take minimization measures no later than 90 days following the end of each
construction season, including an annual minimization measure effectiveness report for the
Petaluma River activities.

17. FHWA and Caltrans shall provide annual repOlts to NMFS with the results of the
hydroacoustic monitoring program. The first report shall be submitted to NMFS no later than
January 31, following the first year of construction, and shall provide year-round results of the
previous construction season. The second annual hydroacoustic report, covering the second year
monitoring period, shall be provided to NMFS by January 31 in the year following the second

. year of construction (see address below).

18. FHWA and Caltrans shall provide NMFS with an annual sumll1alY repOlt within 90 days of
the completion of fish relocation and monitoring activities each year. The report of relocation
shall include the methods used during the fish relocation and monitoring effOlts, location,
number and species captured, number of mortalities by species, and other pertinent infOlmation
related to the monitoring and fish relocation activities. Reports shall be submitted to NMFS
Santa Rosa Area Office (see address below).

19. FHWA, Caltrans, or contractor shall allow any NMFS employee(s) or any other person(s)
designated by NMFS, to access the MSN Project work areas during the construction period for
the purpose of observing monitoring activities, evaluating fish and stream conditions,
performance of Caltrans' BMPs, or perform other monitoring/studies. NMFS will notify Caltrans
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Resident Engineer 48 hours prior to plan site visits and will contact Caltrans personnel prior to
entering the construction site.

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

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

X. REINITIATION NOTICE

This concludes fonnal consultation on the proposed Marin Sonoma Narrows High Occupancy
Vehicle Widening Project. As provided in 50 CFR §402.16, reinitiation of formal consultation is
required where discretionary Federal agency involvement or control over the action has been
retained (or is authorized by law) and if: (1) the amount or extent of incidental take is exceeded;
(2) new infOlmation reveals effects of the action that may affect listed species or critical habitat
in a manner or to an extent not previously considered; (3) the identified action is subsequently
modified in a manner that causes an effect to listed species or critical habitat that was not
considered in the biological opinion; or (4) a new species is listed or critical habitat designated
that may be affected by the identified action. In instances where the amount or extent of
incidental take is exceeded, formal consultation shall be reinitiated immediately.

XI. CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further the
purposes ofthe ESA by carrying out conservation programs for the benefit of the threatened and
endangered species. Conservation recommendations are discretionary measures suggested to
minimize or avoid adverse effects of a proposed action on listed species, to minimize or avoid
adverse modification of critical habitat, or develop additional information.

1. NMFS recommends that piles not be installed during steelhead migration - December through
mid-May in the Petaluma River. .

2. NMFS recommends that FHWA and Caltransconsult with NMFS to develop a long range
planning approach that seeks to minimize and avoid the impacts of road-related projects on listed
salmonids.

3. Caltrans should identify and prioritize any maintenance and construction projects which, if
implemented, can improve ESA-listed salmonid migration or in-stream environmental .
conditions.
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4. Caltrans in coordination with NMFS should use this project to initiate studies to acquire
empirical data for establishing cliteria for the cumulative effects to fish from exposure to
underwater sound produced during multiple pile driving strikes.
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
Sacramento Fish and Wildlife Office 

2800 Cottage Way, Room W-2605 
Sacramento, California 95825-1846 

IN REPLY REFER TO: 

81420-2008-F-1619-4 

Mr. Walter C. Waidelich Jr. 
Federal Highway Administration 
U.S. Department of Transportation 
650 Capitol Mall, Suite 4-100 
Sacramento, California 95814 

APR 0 1 2009 

Subject: Biological Opinion for the State Route 101 Marin-Sonoma Narrows High 
Occupancy Vehicle Widening Project, Marin and Sonoma Counties, California 
(Cal trans EA 264000) on the Threatened California Red-legged Frog and the 
Endangered Salt Marsh Harvest Mouse 

Dear Mr. Waidelich: 

This is in response to your June 18, 2008, request for formal consultation with the U.S. Fish and 
Wildlife Service (Service) on the proposed State Route 101 Marin-Sonoma Narrows High 
Occupancy Vehicle Widening Project, Marin and Sonoma Counties, California. Your request 
was received in this office via an electronic mail message on June 24, 2008, and included the 
request for formal consultation on the threatened California red-legged frog (Rana aurora 
draytonii) and the endangered salt marsh harvest mouse (Reithrodontomys raviventris). This 
document represents the Service's biological opinion on the effects of the proposed action on this 
listed species. This document is issued under the authority of the Endangered Species Act of 
1973, as amended (16 U.S. C. § 1531 et seq.)(Act). 

Protocol level surveys have not been completed in the action area due to scheduling issues and 
access problems for the soft bird's beak (Cordylanthus mollis ssp. mollis), endangered Baker's 
larkspur (Delphinium bakeri), endangered Sonoma alopecurus (Alopecurus aequalis var. 
sonomensis), endangered showy Indian clover (Trifolium amoenum), and endangered Contra 
Costa goldfields (Lasthenia conjugens). Suitable habitat is located within the action area for all 
of these listed plants. At this time, based on the preliminary and incomplete information 
provided to the Service, we concur that the proposed project may affect, but is not likely to 
adversely affect these five listed plant species. At a meeting with the Service on June 5, 2008, 
and in a letter to the Service dated June 18, 2008, the Federal Highway Administration (FHW A) 
stated that they will complete protocol level surveys within the action area for all of these listed 
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species prior to groundbreaking and reinitiate consultation pursuant to section 7 if any or all of 
these taxa are found, with the understanding that the presence of any or all of these plants could 
lead to additional conservation measures that will be determined in conjunction with the Service, 
project delays, project redesign, or other significant effects on the State Route 101 Marin Sonoma 
Narrows project. 

Based on our current knowledge regarding their distribution we have determined the proposed 
action is not likely to adversely affect the endangered Sebastopol meadowfoam (Limnanthes 
vinculans, endangered Sonoma County Distinct Population Segment of the California tiger 
salamander (Ambystoma californiense ), or the endangered California clapper rail (Rallus 
longirostris obsoletus) due to lack of appropriate habitat in the action area. 

This biological opinion is based on: (1) May 2008 Biological Assessment; (2) June 19,2008, 
field review; (3) additional project information provided by the California Department of 
Transportation (Caltrans) on August 27, 2008; (4) miscellaneous correspondence and electronic 
mail concerning the proposed action between the Service and Caltrans, the Transportation 
Authority of Marin, and the Sonoma County Transportation Authority; and (5) other information 
available to the Service. 

Consultation History 

April 21, 2008 

June 2, 2008 

June 5, 2008 

The Service received a letter dated April 17, 2008, regarding a tentative 
meeting agenda and information on a proposed Least Environmentally 
Damaging Preferred Alternative for the Marin-Sonoma Narrows Project. 

The Service received a letter dated May 30, 2008, providing a summary of 
the May 7, 2008, meeting to discuss the proposed Least Environmentally 
Damaging Preferred Alternative for the Marin-Sonoma Narrows Project. 

The Service received an advance copy of the Biological Assessment for 
the proposed State Route 101 Marin-Sonoma Narrows High Occupancy 
Vehicle (HOY) Widening Project, Marin and Sonoma Counties, 
California, at a meeting with the FHW A and Caltrans. In the Biological 
Assessment, Caltrans detennined that the proposed project is likely to 
adversely affect Burke's goldfields, Sonoma alopecurus, Contra Costa 
goldfields, Sebastopol meadowfoam, California red-legged frog, and the 
salt marsh harvest mouse; but will not affect the soft bird's beak, showy 
Indian clover, California tiger salamander, or the California clapper rail. 
The Service recommended that FHW A and Caltrans revise their current 
determinations to a no ~ffect for the Sebastopol meadowfoam and a may 
affect, not likely to adversely affect for the five remaining listed plant 
species given their commitment to reinitiate consultation following 
completion of protocol surveys for these species within suitable habitat 
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June 19,2008 

June 24, 2008 

June 25, 2008 

within the action area prior to construction. The Service also 
reconunended that FHW A/Cal trans consider the presence of upland and 
aquatic habitat for California red-legged frog on the east side of State 
Route 101. This was based on the existing east-west cormectivity 
provided by culverts and bridge crossings under State Route 101, 
particularly in Segment B. During the meeting Caltrans requested that the 
biological opinion first be issued as a draft for their review. 

The Service attended a field review of the project with Caltrans, the 
Transportation Authority of Marin (TAM), the Sonoma County 
Transportation Authority (SCT A), and their consultants. Following the 
field review, the Service met with Caltrans, TAM, and SCT A to 
sununarize the information requests that arose during the visit. The 
information requests were primarily associated with the need for more 
complete project description for activities at creek and river crossings. 

The Service received a letter dated June 18,2008, froin the Federal 
Highway Administration (FHWA) requesting formal consultation for the 
proposed State Route 101 Marin-Sonoma Narrows High Occupancy 
Vehicle (HOV) Widening Project, Marin and Sonoma Counties, 
California. The letter was received via an electronic mail message. In the 
letter, FHW A requested forn1al consultation on the threatened California 
red-legged frog, the endangered salt marsh harvest mouse, and seven listed 
plants. It was noted in the letter that Fl-IW A was requesting formal 
consultation on seven listed plants due to their incomplete plant surveys of 
the action area. FHW A also outlined their plan to reinitiate consultation 
on the individual listed plants following the completion of additional 
protocol plant surveys within the action area prior to ground disturbing 
activities. 

The Service sent FHW A a request for additional information to adequately 
review the determination of the effects of the project on listed species 
(Service File: 81420-2008-I-1619-1). The information requested primarily 
focused on the need for additional project description information, 
particularly for those activities associated with drainage crossings. Other 
issues of particular focus included: the effeCts to salt marsh harvest mouse 
potential habitat under the Petaluma River Bridge; the acknowledgement 
of California red-legged frog habitat on the east side of State Route 101 in 
Segment B; the potential for California red-legged frog to occur in the 
more urban drainages of Segments A and C; appropriate compensation 
ratios to offset effects; and the previously mentioned recommended listed 
plant species determinations. 



Mr. Walter C. Waiaelich Jr. 4 

August 7, 2008 

August 13, 2008 

August 27, 2008 

August 29,2008 

The Service received additional infonnation dated August 5, 2008, from 
Caltrans in response to the June 25, 2008, infonnation request and 
questions asked during the June 19,2008, field visit. Of note, the Caltrans 
letter revised the Califomia red-legged frog effects acreage to 206.94 acres 
(203.78 acres of permanent effects and 3.16 acres of temporary effects) 
and FHW A and Caltrans revised their effects determination for the 
Sebastopol meadowfoam to "no effect." Caltrans also revised their 
detennination for soft bird's beak, Baker's larkspur, Sonoma alopecurus, 
and Contra Costa goldfields to a "may affect, not likely to adversely 
affect." Caltrans committed to completing protocol level surveys for these 
four listed plants within the action area prior to construction. FHW A will 
reinitiate consultation with the Service if a listed species is found in the 
action area or could otherwise be affected by the project. 

The Service received a revised project description from Caltrans 
developed for the fonnal consultation process with the National Marine 
Fisheries Service via an electronic mail message. 

The Service received a revised a complete project description from 
Caltrans via an electronic mail message. 

The Service issued a draft biological opinion (file# 81420-2008-F-1619-
2). 

September 16, 2008 The Service met with FHW A, Caltrans, TAM, and SCI A to discuss the 
draft biological opinion. 

September 19, 2008 The Service received additional project infonnation, comments on the 
draft biological opinion, and September 16, 2008, meeting notes from 
Caltrans via an electronic mail message. 

September 24, 2008 The Service received elevation contours for action area near the Petaluma 
Bridge from Caltrans via an electronic mail message. 

September 26, 2008 The Service received comments on the draft biological opinion from 
FHWA. 

October 9, 2008 

December 2, 2008 

The Service met representatives from Caltrans and CDFG to discuss the 
proposed geoteclmical borings for the Petaluma Bridge portion of the 
proposed action. 

The Service received project description information from Caltrans for the 
proposed geotechnical borings for the Petaluma Bridge portion of the 
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proposed action via an electronic mail message. A hardcopy of the 
information was received on December 3, 2008. 
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December 10, 2008 The Service received an electronic message from Cal trans outlining the 
proposed compensation language for the biological assessment. The 
statement proposed the fulfillment of appropriate California red-legged 
frog compensation through either purchase of credits at a conservation 
bank, establishment of a conservation easement, or fee title habitat 
acquisition. As stated in the message, a conservation easement would 
include a management plan and endowment. Caltrans referenced the 
Lawson's Landing property as a potential site for compensation through 
purchase on a conservation easement. 

December 11, 2008 The Service received additional project description information from 
FHW A for the proposed geotechnical borings for the Petaluma Bridge 
portion of the proposed action and other outstanding Service infonnation 
requests via an electronic mail message. 

December 15, 2008 The Service received a map depicting the mean high water limits in the 
Petaluma River Bridge portion of the action area attached to an electronic 
mail message. This map was sent in response to the Service's request for 
information regarding available upland refuge for the salt marsh harvest 
mouse during high water events. 

December 22, 2008 The Service issued a second draft of the biological opinion (file # 81420-
2008-F-1619-3). 

December 22,2008 The Service issued a second draft of the biological opinion (file# 81420-
2008-F-1619-3). 

December 10, 2009 The Service received comments from Caltrans regarding the second draft 
of the biological opinion. The comments were attached to an electronic 
mail message as an undated letter that represented the consolidated 
comments of the SCT A, TAM, FHW A, and Caltrans. 

March 5, 2009 The Service met with Caltrans and FHWA to discuss the second draft of 
the biological opinion (file# 81420-2008-F-1619-3). 

March 27, 2009 The Service received additional information from Caltrans regarding 
proposed project scheduling and compensation phasing via an electronic 
message. The correspondence also included language related to contractor 
actions and compliance with the Act. 
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March 31, 2009 The Service received project description revisions and requested terms and 
conditions revisions from Caltrans via an electronic mail message. 

BIOLOGICAL OPINION 

Description of the Proposed Action 

FHWA and Caltrans propose to construct HOY lanes on State Route 101 from just south of State 
Route 3 7 in the City of Novato to just north of Corona Road in the City of Petaluma. These 
transportation improvements also will include construction and modification of interchanges as 
well as the establishment of a new frontage road. According to Caltrans, the project is intended 
to reduce congestion and improve mobility while providing an incentive for commuters to use 
buses, carpools, or vanpools for peak period travel, and to improve freeway operations including 
providing safe access to and from State Route 101. The project will be referred to in the 
remainder of this biological opinion as the Marin-Sonoma Narrows Project. 

Caltrans is in the process of developing bridge designs for the Marin-Sonoma Narrows Project 
and not all of the project description has been fully developed. According to the May 2008, 
Biological Assessment, additional design engineering will be completed for Segments B and C 
when funding becomes available for those segments. FHW A will reinitiate consultation with the 
Service if the action is subsequently modified in a manner that causes an effect to the listed 
species that was not considered in this project description. 

Construction Schedule and Funding 

The proposed project is divided into three project segments (A, B, and C) that are further divided 
into sub-segments (such as AI and B2). The overall project will be completed in two primary 
construction phases. Construction Phase 1 will include segments A 1, B2, and B3. Construction 
Phase 2 will include all remaining project segments. 

Construction in Phase I is scheduled to begin in Fiscal Year 2010/2011 (between July 1, 2010, 
and June 30, 2011). Construction in Phase 2 is scheduled to begin in Fiscal Year 2014/2015 
(between July 1, 2014, and June 30, 2015). 

The activities associated with the sub-segments are described as follows: 

1. AI consists of constructing approximately 1.5 miles of the southbound HOY lane 
between State Route 37 and Rowland Boulevard in Novato (Segment A), and 
approximately 4 miles of the northbound HOY lane between State Route 37 and Atherton 
Avenue in Segments A and B. 
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2. B 1 consists of converting the existing Redwood Landfill overcrossing to a full 
interchange, including the construction of associated frontage roads in Segment B. 
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3. B2 consists of constructing a new Petaluma Boulevard South interchange including 
associated frontage roads in Segment B. 

4. B3 is fully funded as well and consists of constructing a new mainline bridge at San 
Antonio Creek in Segment B. This segment would shift US-101 traffic to the west and 
allow the existing highway to be converted to a frontage road. 

5. B4, not yet fully funded, would replace the Petaluma River bridges in Segment Band 
northbound State Route 116 bridge in Segment C. The southbound State Route 116 
bridge, also in Segment C, would be widened as part of this phase. 

Additional sub-phases are contemplated and will be defined and advanced as funding is 
identified. 

Two upland and two aquatic geoteclmica1 investigation bores under the Petaluma River Bridge 
will likely occur prior to construction of the three project segments. The bores are expected to be 
completed in approximately one week. Scheduling will be weather dependent to avoid boring 
activities and access of equipment in and out of the action area during rain and when the ground 
is wet. Additional borings will be accessed from the State Route 101 median and perfonned in 
areas that are not identified as listed species habitat or having the potential to adversely affect 
listed species. 

Project Components 

Caltrans has divided the approximately 16.1 mile long Marin-Sonoma Narrows Project into three 
segments, based on the activities occurring in each distinct segment and the cqnstruction 
schedule. The segments are labeled from south to north as A, B, and C. Segments A and C 
consist of the existing freeway in the cities of Novato and Petaluma, respectively. Segment B is 
the existing expressway between the two cities. The project activities are discussed by segment 
as follows. Caltrans has characterized the planned activities in each segment as those that will 
and will not affect aquatic habitat for listed species. 

Segment A 

HOV Lane Construction. The existing Segment A includes the existing State Route 101 
roadway from State Route 101/State Route 37 Interchange and north of the Atherton 
Avenue Interchange through the City of Novato. The existing Segment A roadway 
consists of six 12-foot wide lanes (three in each direction) with 10 foot outside shoulders 
and 5 foot inside shoulders. The existing non-paved median between the opposite lanes 
of travel vary in width from 28 to 45 feet and include a double thrie-beam batTier. 
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According to Caltrans, the majority of the existing drainage features in the existing 
roadway right-of-way will remain with only minor modifications due to a lack of drainage 
issues. 

Caltrans proposes to widen the Segment A roadway by adding a new HOV lane to each 
direction oftravel. These new 12 foot lanes will be added to the median and will 
separated by a concrete barrier and varying-width inside shoulders. The new median 
width from the start of the project to the Atherton Avenue interchange will vary between 
22 to 28 feet and will be paved. The median between the Atherton A venue interchange 
and Olompali State Historic Park will vary between 28 to 44 feet with 10 foot minimum 
paved shoulders with the remainder unpaved. 

To construct the HOV lanes, heavy equipment would be used to excavate the existing 
material to sub-grade for the proposed structural section. Excavated material would be 
tested for the presence of aerially deposited lead (ADL) and if high levels are found, 
Caltrans would require that the material be handled in compliance with state and federal 
requirements. According to an August 5, 2008 letter from Caltrans, recycled roadbed 
material will only be placed on areas that are classified as permanently disturbed by 
project activities, including material that will be used as fill or base material under the 
roadway. Material that exceeds the threshold for re-use would be hauled off-site to a 
Service-approved and/or Type 1 facility. Existing soil under the existing roadway will be 
used as fill. Temporary impact areas will not have stockpiles. 

According to their August 5, 2008 letter, Caltrans would not place any stockpiles of 
material containing ADL near any sources of run-off. The contractor will place and cover 
stockpiles of ADL material on 0.33 millimeter thickness plastic sheeting. These 
stockpiles would not be placed in environmentally sensitive areas and in addition to be 
covered with plastic, they piles would be surrounded by either hay bales or wattles to 
protect them from runoff. 

Dump or haul trucks would transport borrow and aggregate materials for placement and 
compaction. Water trucks would spray water on excavated material to maintain control 
of dust. Sub-base and base material would be compacted and leveled using vibratory 
rollers and other standard compacting equipment. Aggregate material would be placed in 
multiple lifts set at a maximum depth of 0.5 feet. The concrete median barrier would be 
placed via a concrete slip form machine. Asphalt concrete material would be hauled onto 
the site, and the asphalt would then be spread with a paving machine and rolled with a 
roller for compaction. 

Sub-Grade Correction at the Rowland Interchange. According to Caltrans the existing 
sub-grade at the Rowland Interchange is failing due to poor soil conditions created by soft 
clay (Bay Mud) that is not able to support the existing roadbed. 
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Caltrans plans to remove 11 feet of existing fill and replace it with a lightweight fill 
material to stabilize the roadbed. 

Caltrans will correct the sub-grade with a two-stage construction operation. Temporary 
lanes would be constructed to the outside of the mainline and traffic would be shifted. 
These new temporary lanes would require a temporary realignment of the northbound 
onramp at the Rowland Interchange. Once traffic is shifted, one half of the mainline 
would be dug out with excavation equipment and temporary retaining walls would be put 
in place to shore the excavation. Lightweight fill material would be placed 0.5 foot lifts 
and compacted with rollers. After the sub-grade has been reached and compacted, base 
and sub-base aggregates would be trucked and placed in 0.5 foot lifts and compacted with 
rollers. Asphalt concrete (AC) material would be hauled onto the site and the asphalt will 
then be spread with an AC paving machine and rolled with a roller for compaction. After 
the first stage is complete, traffic would be moved over to the median and the same 
process would be repeated for the outside lanes and shoulders. After the existing fill has 
been replaced, centerline and roadway edges would be re-striped. 

Roadway Resurfacing and Striping. Caltrans plans to repair deteriorated localized 
sections of the existing pavement and put down an overlay on all of the existing six lanes 
of pavement to prevent reflective cracking and extend the service life of the roadway by 
20 years. The centerline and roadway edges would be re-striped following rehabilitation. 

Damaged roadway would be removed with a grinder or excavation equipment. The 
excavated material would be recycled and reused as embankment material for the fill 
section, or removed off-site. The dig-out areas would be patched with material and 
overlayed and striped during the rehabilitation process. 

Culvert Improvements. According to Caltrans, the existing roadway drainage is conveyed 
by a depressed median to drainage inlets at low points in the median. There are thirty
five cross culverts that convey storm water to swales along the outside which then drain 
to adjacent water courses. 

Caltrans proposes to replace the depressed median with new HOY lanes, shoulders, and a 
median barrier. The new roadway would sheet flow drainage towards the outside 
shoulders, away from the median. Through mainline horizontal curves when sheet flow 
drainage is directed towards the median due to super elevation, 27 existing drainage inlets 
would be reconfigured at the median. Cross culverts that are not needed would be 
abandoned in place and plugged. Caltrans determined that some of the cross culverts 
would need to be replaced due to deterioration or the need for a larger culvert. 

After new cross-culvert construction has been completed, repaving methodology will be 
similar to those described for roadway rehabilitation. Existing cross culverts that are to 
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be abandoned would be capped with concrete at each end or filled with either a concrete 
slurry or sand. 

California Highway Patrol (CHP) Pullouts, HOV Bypass Lanes, Ramp Metering. The 
addition ofHOV Lanes would require the adaition ofHOV bypass lanes, CHP pullouts 
and ramp metering. 

Caltrans proposes to widen existing on-ramps for HOV bypass lanes, CHP pullouts, and 
install ramp-metering infrastructure at all four of the existing interchanges in Segment A 
(State Route 37, Rowland, DeLong, and Atherton). An additionall2 foot lane would be 
added to the interchange ramps. The CHP pull outs would be 15 feet wide and 100 feet 
long. The length of the bypass lane will vary by ramp and all on-ramps within the action 
area would have HOV bypass lanes, CHP pullouts, and ramp-metering infrastructure. 

The ramp widening would consist of importing fill material and placing in multiple lifts 
set at a maximum depth of 0.5 feet. The fill material would then be compacted between 
lifts until the sub-grade depth is met. Dump or haul trucks would transport aggregate 
materials for placement and compaction. Asphalt concrete material would be hauled to 
the site and then spread with an AC paving machine and rolled with a roller for 
compaction. Before AC is placed, electrical conduit would be trenched and placed for the 
ramp metering system infrastructure. 

Sound Walls. Caltrans plans to erect sound walls at four locations within Segment A. 
The combined length of the four walls will be 4,770 feet. 

The sound wall locations would be cleared and bulldozed to meet finished grade for the 
sound wall footing. The foundation type would depend on soil type. After the foundation 
is complete, a pile cap would be formed up with wood forming, steel would be placed 
within the cap, and concrete would be poured to complete the pile cap. If the sound wall 
is within 30 feet of the edge of travel way, the sound wall is required to be placed on a 
concrete protective barrier. Once the pile cap or the concrete barrier is in place, the 
concrete masonry blocks would be set and mortared to the top of the barrier or pile cap 
until the wall is complete. 

Retaining Walls. Caltrans plans to construct retaining walls to reduce the widening 
needed to construct additional lanes at three existing ramps (the State Route 101/State 
Route 37 Southbound Connector, the DeLong Southbound On-Ramp, and the South of 
Rowland Southbound On-Ramp). 

The retaining wall locations would be cleared and excavated with excavation equipment 
to reach grade for the retaining wall footing. Once grade is met, the footing would be 
fonned, steel would be placed and the concrete would then be poured for the footing. 
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After the footing is poured, the same process would be used to build the stem wall. After 
the wall is complete, the excavated material would be backfilled and compacted. 

In instances where a retaining wall is included in the design as a means of reducing the 
project footprint in the vicinity of sensitive resources, the following construction 
teclmiques and equipment will be used: 

1. Retaining walls with spread footings: This work involves excavating through the 
existing shoulder backing to the substrate below using excavators and/or 
backhoes. The retaining walls would be constructed before the shoulder widening 
takes place and may involve the use of a crane from the roadway. 

2. Retaining walls with pile foundations: This work involves constructing a 
retaining wall foundation which could include driven concrete or steel piles, cast
in-drilled-hole (CIDH) piles, or cast-in-steel shell (CISS) piles. If CIDH or CISS 
piles are used, a drill auger would be used to remove soil at the piles location. 

3. Mechanically Stabilized Earth (MSE) retaining walls: This work involves 
constructing a retaining wall without a foundation. Precast concrete panels would 
be placed at the bottom of the wall to create the wall face. Reinforcing steel 
would c01mect to the wall panels and extend behind the wall. Fill would be 
placed in layers on top of the reinforcing steel and compacted in place. This 
procedure would be repeated until the wall is built up to the elevation of the 
highway. 

If subsurface water is encountered during the drilling or excavation, the excavation will 
be de-watered under the direction of their Best Managmeent Practices (BMPs) of the 
Storm Water Pollution Prevention Plan (SWPPP). Residues may include aerially 
deposited lead material. If the residue exceeds the level of lead standards, the material 
would be deposited off-site at an approved location. 

Structures. According to Caltrans, roadway widening would require modification to 
existing structures such as railing, sound walls, deck treatment, and bridges. Caltrans 
describes the proposed bridge work as follows. 

Novato Creek Bridge. There are two existing Novato Creek Bridges that are only 
wide enough to accommodate the three lanes of north or southbound traffic plus 5 
foot inside shoulders and 8 to 10 foot outside shoulders. Both of the existing 192 
foot long structures were built in 197 4 and consist of a five-span continuous 
reinforced concrete T -beam superstructures on 18 inch +/- octagonal pre-stressed 
concrete pile bents (total44 octagonal bent piles) and diaphragm type abutments 
on reinforced concrete piles. 



Mr. Walter C. Waidelich Jr. 12 

Caltrans proposes to widen and connect the Novato Creek Bridges in the median 
to allow for the two HOV lanes and 10 foot shoulders. It is also proposed to 
replace the existing bridge barriers with current standard barriers. The widening 
of the existing bridges would include the construction of a new cast-in-place 
reinforced concrete T -beam superstructure, including new concrete bent caps and 
abutments. The substructure would consist of Class 140 driven pre-cast concrete 
piles at the abutments and driven CISS piles at the bents. The location and 
bearing for the new abutments and bents would match with the alignments of the 
existing abutments and bents. It is m1ticipated that four-2 foot diameter new CISS 
piles would be required per bent for a total of 16 piles for the 4 bents. 

Cal trans would widen the Novato Creek Bridges by constructing and c01mecting 
the right and left parallel bridge structures to the median side of each of the 
existing bridge structures and closing the medim1 gap. The existing bridge barrier 
would be replaced with current standard barriers. A portion of the existing 
overhang in the median would be removed. Access to the existing channel would 
be required for construction. (In Phase A I, the existing northbound structure 
would be widened to provide for the northbound HOV lane and shoulders. The 
complete widening and the ultimate connection of the northbound and southbound 
structures will not be completed until a future project phase.) 

The construction of the CISS piles would likely include driving down the steel 
pipe pile into ground, removing the soil inside the steel pile, inserting bar 
reinforcing steel (rebar cages) into the steel pipe and filling the remaining void 
inside the steel pipe with concrete using a concrete pump truck. The piles would 
extend into the superstructure. 

Existing pilings that need to be removed during construction or demolition (e.g. 
those in conflict with new bridge or falsework) would be removed by commonly 
practiced methods. These include pulling by crane or through use of vibratory 
methods. It may also be possible that some existing pilings can be left in place 
and cut off below ground. 

According to Cal trans, temporary supports also known as falsework would be 
required to construct the superstructure. The falsework is used to support 
construction loads such as bar reinforcing steel, wet concrete and live loads 
(construction crew, equipment, etc). According to Caltrans, the falsework system 
usually consists of a series of falsework bents placed in the creek at certain 
intervals with steel beams (falsework stringers) spanning across the falsework 
bents. Plywood deckings are then placed between the steel beams to allow for the 
placement of bar reinforcing steel and fonning/constructing the superstructure. 
The falsework bents may be constructed using braced steel or timber posts 
supported on timber pads placed on top of existing ground or supported on timber 
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or steel piles driven into the ground depending on the bearing capacity of the soil. 
Falsework piles may be completely removed or cut below the ground elevation 
and left in place. 

Types of hammers used in piling installation would conform to Caltrans Standard 
Specifications ( 49-1.05). Impact hammers would be steam, hydraulic, air or 
diesel hammers sufficient to drive piles at a penetrations rate of not less than 1/8 
inches per blow at the specified nominal resistance. Vibratory hammers would 
not be used for installation of permanent piles unless shown on the plans or 
specified in the special provisions. Caltrans might use vibratory hammers to 
install shoring, coffer dam or falsework piles unless otherwise restricted in the 
Contract Special Provisions or as listed in pennits. 

Once the falsework is complete the reinforced concrete T -beam superstructure 
would be constructed. After completion of the structure, all temporary falsework 
material would be removed, the creek banks would be stabilized and erosion 
control BMP's would be placed. 

The Novato Creek Bridge work will be located approximately 28 meters east of 
potential salt marsh harvest mouse habitat. In their August 5, 2008 letter, Caltrans 
maintained that the bridge work will be accessed from the opposite side of the 
existing bridge and this pickleweed habitat would be effectively avoided. 

Storm Water Quality Systems and Construction Site BMPs. The proposed project would 
incorporate bio-filtration strips, swales, and Austin sand filters to receive storm water 
discharges from the highway or other impervious surfaces. The project will also likely 
include off-site storm water treatment. 

Bio-filtration strips would be located at the base of fill slopes and graded to flow 
perpendicular to the mainline. Bio-filtration swales would also be located at the base of 
fill slope and convey water parallel with the main line. Swales would be a graded 
trapezoidal channel with side slopes of 4:1 or flatter. 

Bio-filtration strips and swales have the same means of construction. A backhoe and 
excavator would be used to excavate and set grade for the channel. After the channel is 
graded, it would be planted with a vegetative species that has filtration properties. 

An Austin sand filter is a two-chamber device with the first chamber used to settle out 
larger sediment and meter flow into the second chamber. The second chamber is a sand 
media filter that removes the finer particulates from the influent. The treated effluent is 
then discharged back into the drainage system. 
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Construction Site BMPs. To maintain water quality during construction, Caltrans would 
implement BMPs to reduce unnecessary water quality impacts. The following methods 
and practices would be implemented: 

1. Earth dikes/drainage swales and lined ditches 
2. Outlet protection/velocity dissipation devices 
3. Check dams 
4. Silt fencing with maintenance openings 
5. Fiber rolls 
6. Concrete washouts 
7. Drainage inlet protection 
8. Construction entrance/exit protection 

Staging Locations. Staging locations would be used for temporary storage of heavy 
construction equipment and construction materials, equipment maintenance shops, 
stockpile areas, and field offices. The primary staging area in Segment A would be 
located within the interchange at the South Novato overcrossing. According the Caltrans 
project description, areas that are located within the State Right-of-Way and quantified as 
within the project area of effect may also be used, subject to approval of the contractor 
submitted SWPPP. Contractors may independently seek off-site staging locations. Off
site staging locations will be subject to the requirements of resource agencies and permits 
will be the responsibility of the contractor. 

SegmentB 

Nonstandard Shoulders, Vertical and Horizontal Curves. The existing State Route 101 
roadway in Segment B is a four-lane expressway with two 12 foot wide lanes in each 
direction. Most of the existing roadway in this segment does not meet current horizontal 
alignment, vertical profile and sight distance requirements for the 70 mile per hour 
corridor design speed. The shoulders are variable width, with the outside shoulders 
vatying from 5 to 8 feet and the inside shoulders varying from 2 to 4 feet. The non-paved 
median varies in width from 11 to 51 feet and contains a double thrie-beam barrier. 

Caltrans plans to improve the Segment B roadway design by upgrading the existing 
nonstandard shoulders, constructing a HOV lane in each direction, and bringing vertical 
and horizontal curves to current standards. The proposed project design would include 10 
foot shoulders with a concrete median barrier. Nonstandard vertical and horizontal 
curves would be brought to current standards to meet stopping sight ~istance 
requirements. Within the concrete medians, Type S barriers for wildlife crossing would 
be installed every 20 feet and Type M wildlife crossings would be installed every 0.25 
miles. Type S barriers are a type 60 concrete barrier with a 6 inch diameter opening at the 
base of the barrier for small animal passage. Type M wildlife crossings are a type 60 
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concrete barrier with a 2-foot break in the barrier, with the break protected by a thrie
beam guard rail to deflect vehicle traffic. 

Caltrans proposes to realign the roadway mainline to correct vertical and horizontal 
curves throughout Segment B. 

The proposed horizontal aligrunent would shift from the existing alignment throughout 
Segment B to correct nonstandard curves. Approximately 7 5% of the existing aligmnent 
would be reconstructed with a new structural section. The additional 25% of Segment B 
would utilize the existing roadway aligmnent and would be widened in the median for 
HOV lanes and shoulders. 

According to Cal trans, the proposed vertical aligmnent would correct nonstandard curves. 
The locations of the profile corrections are from approximately 229 feet south of the 
Redwood Landfill OC to approximately 3 280 feet north of the OC; from approximately 
656 feet south of San Antonio Creek to Gam bini Road, and from South Kastania Road to 
the Petaluma River Bridge. Through these areas the proposed profile would shift the new 
roadway up to 28 feet above or up to 24 feet below the existing roadway. 

Due to the rolling terrain in Segment B, Caltrans will use two methods for the 
construction of the proposed roadway realigmnent. When the aligrunent is shifted 
through a hillside, material would be cut from the hillside until finished grade is met. 
Typical equipment to be used for this method would include excavators, bulldozers, earth 
movers, and compaction equipment. Excess fill cut from other locations within the 
project would be used in areas where the roadway needs to be built up. This material 
would either be hauled in by trucks for long hauls, or from earth moving equipment for 
short hauls. Once the fill material is hauled in, it will be placed in multiple lifts set at a 
maximum depth of 0.5 feet. Fill material would then be compacted between lifts until the 
sub-grade depth is met. Dump or haul trucks would then transport aggregate materials for 
placement and compaction. Asphalt concrete material will be hauled to the site and then 
spread with an AC paving machine and rolled with a roller for compaction. 

Upgrade Expressway to Freeway with the Addition of Frontage Roads. Residents, 
ranches, and other land uses are only directly accessible off of State Route 101 in 
Segment B. There are currently 31 driveways and seven at-grade intersections that 
connect directly to State Route 101. Also in Segment B there is no other north-south 
bicycle passage other than on the shoulder of State Route 101. These conditions make 
the State Route 101 through Segment Ban expressway rather than a freeway. Caltrans 
proposes to upgrade Segment B to a freeway by constructing off-ramps to new frontage 
roads. Local access and bicycle traffic will be moved to frontage roads or a dedicated 
bicycle and pedestrian facility. 



Mr. Walter C. Waidelich Jr. 16 

Therefore the proposed project will convert the existing expressway in Segment B to an 
access-controlled freeway. Converting the existing expressway would require 
reconfiguring the existing Landfill Overcrossing into an interchange, reconfiguring the 
Petaluma Boulevard South interchange, and building a frontage road system to maintain 
access to intersecting roadways and adjacent parcels, as well as replacing bicycle and 
pedestrian access. Bicycle access will be moved to frontage roads or a dedicated bicycle 
and pedestrian facility. 

As previously described, due to the rolling terrain in Segment B, Caltrans will use two 
methods for the construction of the proposed roadway realigument. When the aligument 
is shifted through a hillside, material would be cut from the hillside until finished grade is 
met. Typical equipment to be used for this method would include excavators, bulldozers, 
earth movers, and compaction equipment. Excess fill cut from other locations within the 
project would be used in areas where the roadway needs to be built up. This material 
would either be hauled in by dump trucks for long hauls, or from earth moving equipment 
for short hauls. Once the fill material is hauled in, it will be placed in multiple lifts set at 
a maximum depth of 0.5 feet. Fill material would then be compacted between lifts until 
the sub-grade depth is met. Dump or haul trucks would then transport aggregate 
materials for placement and compaction. Asphalt concrete material will be hauled to the 
site and then spread with an AC paving machine and rolled with a roller for compaction. 

Culvert Improvements. As described for Segment A, existing drainage in Segment B is 
conveyed by a depressed median to drainage inlets at low points in the median. Cross 
culverts convey the storm water to swales along the outside which drain to adjacent water 
courses. 

The roadway realignment would replace the depressed median with new HOV lanes, 
shoulders, and a median barrier. These improvements would cause the sheet flow to 
drainage towards the outside shoulders, away from the median. Through mainline 
horizontal curves, where sheet flow drainage is directed towards the median due to super 
elevation, existing drainage inlets would be reconfigured at the median. Cross culverts 
that are no longer needed would be abandoned in place. 

Caltrans determined that the majority of culverts are still in a state of good repair and 
function adequately. Some systems will require replacement due to deteriorated 
conditions or resizing to handle additional flow. 

As described for culvert work in Segment A, Cal trans determined that some of the cross 
culverts would need to be replaced due to deterioration or the need for a larger culvert. 

Caltrans plans to abandon unneeded culverts in place. The extension of existing box 
culverts may require accessing creeks. 
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According to an August 5, 2008 Caltrans letter, Cal trans is considering adding cross 
culverts, where feasible, in Segment B specifically to provide wildlife passage under State 
Route 101. 

After new cross-culvert construction has been completed, repaving methodology will be 
similar to those described for roadway rehabilitation. Existing cross culverts that are to 
be abandoned would be capped with concrete at each end and filled with either a concrete 
slurry or sand. 

Recurring Flooding and Culvert Improvements. Caltrans plans to replace or upgrade the 
majority of the drainage facilities through Segment B due to their age, capacity or 
condition. There are two locations, San Antonio Creek and Gunn Lane, where roadway 
flooding has been a problem. 

Cal trans plans to realign and raise the road profile through San Antonio Creek and near 
Guun Lane to alleviate recurring flooding and replace the majority of the existing culvert 
systems due to the proposed realignment or deteriorated condition. Cross culverts would 
be sized to pass design-year flows with a minimum diameter of 24 inches for 
maintenance and approximately 79 new cross culverts will be added. 
Caltrans plans to address the flooding issue by building a fill section with a higher profile 
through the area. This would be constructed using the previously described methods for 
constructing nonstandard shoulders, vertical and horizontal curves. During construction 
of the new fill sections, cross-culverts would be placed as the fill section is being built. 
Existing drainage systems that only require extensions or reconfigurations would be 
installed as previously described for Segment A. 

Retaining Walls. Caltrans plans to construct retaining walls to avoid a historic residence 
near Kastania Road, trees on the new frontage road at the Landfill Interchange, and salt 
marsh harvest mouse habitat near the northbound off-ramp at the Petaluma Boulevard, 
South Interchange. 

The retaining walls near Kastania Road and the Landfill Interchange locations would be 
one of the three types described for Segment A. 

The retaining wall near the Landfill Interchange would be a soil nail or tieback retaining 
structure. Soil would be excavated from the top of the wall down approximately 5 to 1 0 
feet to the first tieback or soil nail location. Horizontal drill equipment would drill holes 
along the length of the wall and a post tensioned tieback tendons or soil nails would be 
installed and grouted in place. If post tensioned tiebacks are used, a reinforced concrete 
whaler would be constructed at the tieback location horizontally across the wall. Tendons 
would be post tensioned and locked against the concrete whaler. In either case, 
reinforcing steel would be placed in front of the excavation and shotcrete would be placed 
against the excavated hillside. If soil nails are used, they would be locked against steel 
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plates. The hillside would then be excavated to the next tieback or soil nail location and 
the process would be repeated to reach the bottom of the wall. A reinforced concrete or 
shotcrete facing would then be constructed to complete the wall. 

Utility Relocations. The project design in Segment B would require a significant number 
of intricate utility relocations. According to Cal trans, the exact location and condition of 
the existing facilities would not be detennined until positive location (potholing) work 
has been completed. As the designs of these relocations proceed, the remaining service 
life of the existing individual facilities would be calculated and a cost/benefit analysis 
would be performed to determine the feasibility of their retention. If retention appears to 
be the preferred alternative, encroachment exceptions would be requested on a case-by
case basis. Otherwise, the utility will be relocated at a location within the project 
footprint. Depending on the nature of the utility relocations, FHW A may reinitiate 
Section 7 consultation to address any additional effects to.listed species not described in 
this biological opinion. 

Structures. The proposed project includes modifications to several bridges. Of these, the 
San Antonio Creek Bridge (mainline), San Antonio Creek Bridge (frontage road), and the 
Petaluma River Bridge all cross over bodies of water, and are discussed below. Although 
bridge designs have not been determined, Cal trans stated in their August 5, 2008, letter 
that the described action area is based on the alternative with the largest footprint. 

San Antonio Creek Bridge (mainline). The existing San Antonio Creek Bridges 
are located within an area of recurring flooding. Thenew San Antonio Creek 
Bridge would be built on a realigned portion of State Route I 01, west of the 
existing highway, with a raised profile. The bridge is proposed as a cast-in-place 
concrete pre-stressed box girder with reinforced concrete bent caps and 
abutments. The existing northbound structure would be used for a new frontage 
road creek crossing and the southbound structure would be removed. 

Two structure alternatives are proposed for the new bridge. Alternative I is a 
five-span structure, 634.8 feet long by 115.2 feet wide, with 4 colunms per bent 
for a total of 16 colunms for the 4 bents. Alternative 2 is a three-span structure, 
428.1 feet long by 115.2 feet wide, with 4 columns per bent for a total of 8 
columns for the two bents. The bridge layout for Alternative I and Alternative 2 
are similar except that Alternative 2 includes a Mechanically Stabilized Earth 
(MSE) wall at abutment I which would result in a shorter bridge. The substructure 
would consist of reinforced concrete columns and abutments supported on a 
concrete pile cap with driven pre-cast concrete piles. The column size is expected 
to be approximately 5.5 feet in diameter. Each column footing size is 
approximately 22 by 22 by 6 feet deep. There would be approximately 25 piles 
per colunm footing. The dimensions of the pre-cast concrete pile are 
approximately 1.24 x 1.24 feet. 
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It is anticipated that the construction footprint would extend 50feet beyond each 
side of the edge of bridge deck. Access to the existing cha1mel would be required 
for construction. 

To construct the new bridge, soil at the abutment locations would be re-graded to 
raise the profile. If Bridge Alternative 2 is selected, the MSE wall would be 
constructed as the profile is raised at Abutment 1. After the profile is raised at the 
abutment locations, the precast concrete piles would be driven into the ground. A 
reinforced concrete footing would be constructed on top of the piles. Then, a 
reinforced concrete abutment would be constructed on the pile cap. 

The contractor would excavate soil at the column footing locations. If water is 
anticipated at the footing elevations, cofferdams consisting of driven sheet pilings 
would be construction around the perimeter of the footings. If needed, cofferdams 
would be approximately 32 by 32 feet per column footing. After cofferdams are 
placed, soil would be excavated to the footing elevation. The column footing 
piles would then be driven with an impact han1mer. If water is encountered, it 
would be pumped from the cofferdam to trucks or a sediment basin permitted by 
the Water Quality Control Board. A lean concrete seal course might be placed to 
minimize water intrusion. Reinforced concrete pile caps and columns would be 
constructed at each column footing. 

To construct the new superstructure, temporary supports also known as falsework 
would be required. The falsework is used to support construction loads such as 
bar reinforcing steel, wet concrete and live loads (construction crew, equipment, 
etc.). The falsework system usually consists of a series of falsework bents placed 
at certain intervals with steel beams spanning across the falsework bents. 
Plywood decking is then placed between the steel beams to allow for the 
placement of bar reinforcing steel and forming/constructing the superstructure. 
The falsework bents might be constructed using steel or braced timber posts 
supported on timber pads which have been placed on top of existing ground or 
steel piles that have been driven into the ground depending on the bearing 
capacity of the soil. Once the falsework is complete the reinforced concrete box 
girder superstructure would be constructed. After completion of the structure, all 
temporary cofferdam and falsework material would be removed, the creek banks 
would be stabilized and erosion control BMP' s would be placed. Falsework piles 
may be completely removed or cut below the ground elevation and left in place. 

Bridge removal work would consist of breaking and removing the existing 
concrete structure. Over land, the bridge would be dropped in sections onto filter 
fabric or similar material and removed. Over the creek, the contractor would use 
approved BMP's to protect the creek from falling debris. 



Mr. Walter C. Waidelich Jr. 20 

San Antonio Creek Bridge (frontage road). The existing historic San Antonio 
Creek Bridge on San Antonio Road is approximately 1 01 feet long and 23 feet 
wide. According to Caltrans the existing structure is not wide enough to provide 
two newl2 foot-wide lanes and 5 foot wide shoulders and the historic nature of 
the structure does not allow it to be widened. Therefore Caltrans plans to build a 
new bridge to cross San Antonio Creek The existing structure will be re-striped 
for a one-way bridge and a bike lane. 

Two structure alternatives are proposed for the new San Antonio Creek bridge. 
Alternative 1 is proposed as a cast-in-place concrete slab with reinforced concrete 
bent caps and abutments. This seven-span bridge is approximately 227.5 feet long 
and 42 feet wide. The substructure would consist of Class 140 driven precast 
concrete piles at the abutments and driven cast-in-steel shell piles at the bents. 
Cal trans anticipates that five 2-foot diameter new CISS piles will be required per 
pier for a total of thirty for the 6-piers. Alternative 2 is proposed as a cast-in-place. 
concrete pre-stressed box girder with reinforced concrete bent caps and 
abutments. This new two-span bridge would be approximately 235 feet long and 
42 feet wide. The substructure would consist of reinforced concrete columns 
(total two) approximately 4 feet in diameter and abutments that are supported on a 
concrete pile cap with driven pre-cast concrete piles. The size of the column 
footings is approximately 28 by 28 by 6 feet. Each column footing would have 
approximately 25 driven piles. The size of each pile is approximately 15 x 15 
inches. 

Caltrans anticipates that the area required for construction activities would extend 
50 feet beyond each side of the edge of bridge deck. Access to the existing 
channel would be required for construction. 

To construct the new bridge, soil at the abutment locations would be re-graded to 
raise the profile. After the profile is raised at the abutment locations, the precast 
concrete piles would be driven into the ground. A reinforced concrete footing 
would be constructed on top of the piles. Then, a reinforced concrete abutment 
would be placed on the pile cap. 

If Alternative 1 is selected, the contractor would drive CISS piles into the ground 
at column locations. The soil inside the steel shells would be drilled out, a 
reinforcing steel cage would be placed inside the shell, and concrete would be 
placed by a pump. The foundation piles would be extended as columns into the 
deck slab. 

If Alternative 2 is selected, the contractor would excavate soil at the column 
footing locations. If water is anticipated at the footing elevations, cofferdams 
consisting of driven sheet pilings would be construction around the perimeter of 
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the footings. If needed, cofferdams would be approximately 38 by 38 feet per 
column footing. After cofferdams are placed, soil would be excavated to the 
footing elevation. The column footing CISS piles would then be driven with an 
impact hammer. If water is encountered, it would be pumped from the cofferdam 
to trucks or a sediment basin permitted by the Water Quality Control Board. A 
lean concrete seal course might be used to minimize water intrusion. The soil 
inside the steel shells will be dug out, a reinforcing steel cage would be placed 
inside the shell, and concrete would be placed by a pump. Reinforced concrete 
pile caps and columns would be constructed at each column footing. 

To construct the superstructure, temporary supports also known as falsework 
would be required. The falsework would be used to support construction loads 
such as bar reinforcing steel, wet concrete and live loads (construction crew, 
equipment, etc). According to Cal trans, the falsework system usually consists of a 
series of falsework bents placed at certain intervals with steel beams spmming 
across the falsework bents. Plywood decking is then placed between the steel 
beams to allow for the placement of bar reinforcing steel and forming/constructing 
of the superstructure. The falsework bents might be constructed using steel or 
timber posts supported on timber pads which have been placed on top of existing 
ground or on timber or steel piles that have been driven into ground depending on 
the bearing capacity of the soil. Access to the existing chill111el would be required 
for pile driving, pile cap construction and falsework construction. Once the 
falsework is complete the reinforced concrete slab or box girder superstructure 
would be installed. After completion of the structure, all temporary cofferdam 
and falsework material would be removed, the creek banks would be stabilized 
and erosion control BMP's would be installed. Falsework piles may be 
completely removed or cut below the ground elevation and left in place. 

Petaluma River Bridge. The existing Petaluma River Bridge on State Route 101 
consists of two separate structures, each 885 feet long and 31 feet wide. The 
bridges were built in 1955. 

Due to the age of the existing structures and the costs associated with bringing 
them up to current standards, it is proposed to replace the two existing bridges 
with a single bridge. There is an existing fender system protecting the bridge 
bents at each side of the waterway. This fender system would be removed during 
construction in order to facilitate bridge construction work. The new bridge 
would increase the span over the waterway to 210 feet long and the new Pier 3 
would be located above the waterway limit. A new bridge fender system would 
likely be required for Pier 4 even though it would be located closer to the north 
bank. 
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Caltrans has proposed two structure alternatives for the new bridge. Both 
alternatives would include construction of an 855 foot long and 115 foot wide, 
five-span bridge. Alternative 1 would consist of a reinforced concrete box girder 
superstructure. Alternative 2 would consist of a Precast/Pre-stressed Concrete 
Bulb "T" girder superstructure. The substructure for both alternatives consists of 
reinforced concrete column piers supported on spread footings or on pile caps 
with either cast-in-drilled hole (CIDH) or cast-in-steel shell (CISS) pilings. Both 
alternatives would include between 3 to 5 columns per pier for a total of between 
12 to 20 columns for the 4 piers. The size of the individual column footings 
would be approximately 35 by 28 by 7 feet deep. Caltrans anticipates that each 
column footing would consist of between twenty-five to forty 18-inch to 30-inch 
diameter CIDH or CISS pilings for each of the twelve to twenty columns. 

Geotechnical investigation will be needed -prior to construction of the new 
Petaluma River Bridge. The purpose of the investigation is to characterize the 
subsurface conditions and to evaluate engineering properties of the soils and/or 
rock for the design development ofthe replacement of the Petaluma River Bridge. 
As part of the geotechnical investigation for the proposed improvements of 
Segment B4 of the Marin Sonoma Narrows project, four borings, ranging from 50 
to 100 feet in depth, are plarmed to investigate the bents of the proposed Petaluma 
River Bridge Replacement located north of the Petaluma River. Two of the bore 
sites will be located in the designated temporary staging areas and the other two 
will be located in the Petaluma River. Additional borings will be accessed from 
the State Route 1 01 median and perfonned in areas that are not identified as listed 
species habitat or having the potential to adversely affect listed species. 
The drilling will be completed using a track-mounted drill rig, a truck-mounted 
drill rig, or a potable drill rig may be used to access the slopes along the east side 
of the freeway between the Petaluma River Bridge and the 1011116 Separation 
and Overhead, and the banks of the Petaluma River. A skid-mounted drill rig 
attached to a sectional barge will be used to explore the bent on the river bank and 
in the river. Drilling will be completed using rotary wash methods; the size of the 
borehole will be about 5 inches in diameter. 

Prior to the start of the field investigation Underground Service Alert (USA) will 
be contacted at least 48 hours before the start of work to clear underground 
utilities. All boring locations will also be cleared utilizing the services of a 
private underground utility locator. Some locations may require that the boring 
first be advanced using a hand auger to a depth of at least 3 feet to check for 
underground utilities, and then be advanced with the drill rig. 

Boring permits are required by County of Sonoma, Department of Health 
Services, Environmental Health Division, for completion of the borings. The 
permit applications will be processed by consultant, URS. The borings will be 
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completed during daylight hours. Traffic control will be provided during drilling 
pursuant to Caltrans standards and as specified in the encroachment permit. A 
traffic control specialty contractor will be retained to provide traffic control for 
other borings, where required. 

Sampling in the borings will be completed at 5-foot intervals or closer intervals at 
changes in material type as the drilling progresses. Caltrans anticipates that the 
majority of the sampling will be completed using a Standard Penetration Test 
(SPT) or Modified California (MC) sampler. If soft cohesive soils are 
encountered thin-walled Shelby tube samples will also be obtained. 

All soil cuttings generated during the drilling of the borings will be placed in 
drums and stored at an offsite location designated by Caltrans. The soil cuttings 
in the drums will be sampled for waste characterization (approximately 1 sample 
for 3 drums) and disposed of at the nearest non-hazardous waste landfill following 
reception of the analytical testing results and acceptance of the materials for 
disposal. If analytical results indicate that the soil cuttings cannot be disposed of 
at the nearest non-hazardous landfill further testing and analysis may be required 
to dispose of the drums of soil at an appropriate facility. 

Waste associated with the drilling operation such as drilling fluid, material 
containers, and personal trash will be placed in drums or containers and moved 
offsite for proper disposal. 

All drilling equipment and vehicles will access the drill locations using an 
existing designated road/path. Access will be confined to this designated route to 
minimize effects to adjacent pickleweed habitat for the salt marsh harvest mouse. 

The two upland borings (R-08-005 and R-08-006) will be explored by using a 
track mounted rig. The exploration for the two borings in the Petaluma River 
(R-08-005A and R-08-005B) is planned using a skid-mounted CME 45 rotary 
drill rig attached to a sectional barge that would be floated to the proposed 
locations at appropriate high tide levels. The remaining proposed borings will be 
explored with a truck-mounted rotary drill rig. 

For rotary drilling, a one-ton service truck equipped with a water tank will support 
the drill rig. In general, the drill rig will access the site at the beginning the job 
and be parked over night until drilling is complete. On the other hand, the service 
truck will access the site in the morning at the begitming of each shift of drilling 
and leave the site at the end of the day to refill for the next day. It will leave the 
site during the day only if the drill hole requires more water for the drilling fluid 
mixture. The service truck will also be used to transpmi drill waste containers 
and soil cutting drums. 
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The new Petaluma River Bridge would be constructed in three stages. During 
Stage 1, the middle portion of the new bridge would be built in between the two 
existing structures and the existing median barriers would be removed. During 
Stage 2, the existing southbound structure would be removed for the new bridge 
construction. During stage 3, the northbound structure would be removed to 
allow for the construction of the final portion of the new bridge. Pile driving for 
the colunm footings will occur year-round. Other construction activities that will 
occur year-round on land include: bridge demolition, vegetation clearing and 
planting, and road construction for site access, removal of existing piles, 
falsework removal and cleanup, and concrete pouring (which may involve some 
work over water using appropriately sealed fonns ). 

Access to the existing channel would be required for construction. The contractor 
would access the north bank of the river from State Route 116 along the east side 
of State Route 101. The contractor would access the south bank of the river from 
Petaluma Boulevard South. Piers 2 and 5 are located above the banks of the 
Petaluma River. Pier 3 is located on land at the edge of the south bank the river. 
Pier 4 is located in the river, adjacent to the north banlc Caltrans anticipates that 
the contractor would need to construct a trestle bridge to gain access to Pier 4 and 
to gain access to the north side of Pier 3. The trestle would also need to be 
extended around the existing piers for demolition of the existing bridge and 
towards the center of the channel for falsework, temporary erection tower, and 
temporary fender pile installation. A navigational opening would be maintained 
for mariners on the Petaluma River. The size of the opening would be negotiated 
and subject to approval of the U.S. Coast Guard. At the north and south sides of 
the opening a temporary fender system consisting of driven piles and steel and 
timber barriers would be placed to protect the falsework and/or erection towers 
from being hit from a vessel. The contractor would drive piles in the river and 
place a timber deck on the pilings to create a work platform or trestle above the 
river. The maximum trestle size is estimated at 1000 by 36 feet. Trestle and 
temporary fender piles would be either steel H-piles or steel pipe piles. Pipe 
would be approximately 20 to 24 inches in diameter. Piles would initially be 
driven with a vibratory hammer. Bearing would be confirmed with an impact 
hammer. Caltrans anticipates that a maximum of 300 temporary trestle and fender 
piles would be needed. Trestle and fender piles would be between 20 to 45 feet 
deep and would be installed between June 15 and October 31 of any year. 
Caltrans estimates that the contractor would install approximately 2 to 1 0 trestle 
and/or fender piles per day. Trestle and fender piles would be installed on 
approximately 20 to 75 days over a tlu-ee year period. When an impact hammer is 
used to confirm bearing, each pile would receive approximately 5 to 20 strikes. If 
required for noise reduction, trestle piles would be driven inside a double walled 
isolation casing when an impact hanuner is used. 
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Cofferdams consisting of sheet pilings will then be installed around the perimeter 
of Piers 3 and 4 footings. It is anticipated that one large cofferdam approximately 
135 by 38 feet would be installed per pier location. Cofferdams might also be 
used at Piers 2 and 4, if ground water is anticipated. Four additional cofferdams 
approximately 39 by 22 feet would be used during demolition of the existing 
column footings in the river. Cofferdams would be constructed of interlocking 
sheet pilings, which would be driven by a vibratory hammer. If difficult driving is 
encountered, an impact hammer might be used for the final few feet of 
installation. Cofferdams would be installed between June 15 and October 31 of 
any year. 

According to the August 5, 2008, Caltrans letter an existing ditch that contains 
pickleweed and acts as a connector between two pickleweed areas on the east and 
west sides of the existing Petaluma River Bridges. Caltrans would construct a 
new bridge pier and footing at the site of the existing ditch. A new ditch would be 
constructed slightly south of the existing ditch to maintain flow regimes during 
construction. The new ditch would be culverted for three years so construction 
equipment can access the area to construct the new pier and footing. Once 
construction is complete, Cal trans would restore the ditch, which will include 
removing the culvert and grading it to mimic the current ditch, including the same 
elevation, topography, and vegetation. This will be done in order to encourage the 
pickleweed to self-propagate as it has in the existing ditch. 

The pickleweed removal would be the first order of work at the Petaluma River 
Bridge, prior to any heavy equipment being brought onto the site. The pickleweed 
will be removed by hand and the area is expected to be re-vegetated based on 
previous pickleweed propagation information. Cal trans makes this assumption 
based on other projects such as the Guadalcanal Tidal Marsh Restoration Project 
on State Route 37 in Solano County where a levee was breached and pickleweed 
self-propagated within several years. 

Additionally, the construction access road would require an approximate 25-foot 
long temporary culvert in the vicinity of the SMART railroad bridge. Currently 
drainage traverses into the Petaluma River via an open ditch that contains some 
pickleweed. This culvert will also be in place for approximately 3-years, during 
construction. At the conclusion of construction, the culvert will be removed and 
the ditch will be restored to pre-construction conditions 

Cal trans has developed minimization and avoidance measures to address potential 
adverse effects to listed salmonids and will implement those measures according 
to the separate biological opinion issued by National Marine Fisheries. 
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After cofferdams are completed and cleared ofsalmonid issues by the fisheries 
biologist, the contractor would install permanent foundation piles and the soil 
would be excavated to the footing elevation. If final design indicates CIDH piles, 
the contractor would likely use temporary steel casings at pile locations to help 
prevent caving and control wat~r. CIDH piles would be constructed by drilling 
holes to the pile tips. Slurry would also likely be placed in the holes to control 
water and prevent caving. Once drilling is complete, a reinforcing steel cage 
would be placed in the hole and concrete would be pumped to the bottom of the 
hole, displacing the slurry, which would be pumped into holding tanks. If final 
design indicates CISS piles, Caltrans anticipates that the contractor would initially 
drive the piles with a vibratory hammer and complete driving into bedrock with an 
impact hammer. Piles at Piers 3 and 4 are estimated to be between 30 to 50 feet 
long and each pile will receive between 200 to 600 strikes. Piles will extend to 
bedrock and the contractor would likely install between 2 to 20 CISS piles per 
day. The contractor would likely be driving piles at Piers 3 and 4 with an impact 
hammer for up to 60 days over an 18 month period. CISS would be installed year 
round from completed trestle and cofferdams. If required for noise reduction, 
bubble curtains would be used around CISS piles, inside of cofferdams at Piers 3 
and 4, when driving with an impact hammer. After piles are driven, soil would be 
excavated from inside the pile shells by drilling. Slurry would likely be pumped 
inside the shells to displace water. A reinforcing steel cage would be placed 
jnside the shell, and structural concrete would be pumped to the bottom of the 
shell, displacing the slurry. Slurry would be pumped to holding tanks. 

After piles are constructed, a seal course of lean concrete would likely be placed 
at the bottom of the footing to prevent water intrusion. Water would be pumped 
from the cofferdam into a baker tanks or a sediment basin pennitted by the Water 
Quality Control Board. Then, a reinforced concrete footing cap and colunms 
would be constructed on top of the pilings. 

To construct the superstructure, temporary supports also known as falsework 
would be required for Alternative 1 and temporary erection towers would be 
needed for Alternative 2. The falsework would be used to support construction 
loads such as bar reinforcing steel, wet concrete and live loads (construction crew, 
equipment, etc). According to Caltrans, the falsework system usually consists of a 
series of falsework bents placed at ce1tain intervals with steel beams spam1ing 
across the falsework bents. Plywood decking is then placed between the steel 
beams to allow for the placement of bar reinforcing steel and forming/constructing 
the superstructure. The falsework bents might be constructed using steel or 
timber posts supported on timber pads which have been placed on top of existing 
ground or on timber or steel piles that have been driven into ground depending on 
the bearing capacity of the soil. Temporary erection towers are needed to provide 
tempora1y support and a work platform for splicing precast concrete bulb T-
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Girders. Erection towers would be supported by piles driven in the water. Steel 
and/or timber posts, beams, and lateral supports would complete the tower to the 
bottom of the superstructure elevation. Falsework or temporary erection piles 
would be either steel H-piles or steel pipe piles. The pipe would be approximately 
20 to 24 inches in diameter. Piles would initially be driven with a vibratory 
hammer. Bearing would be confirmed with an impact hammer. It is estimated 
that a maximum of 160 falsework or temporary erection piles would need to be 
driven in Petaluma River. Falsework or temporary erection piles would be 
between 20 to 45 feet deep and would be installed between June 15 and October 
31 of any year. Caltrans estimates that the contractor would install approximately 
2 to 20 falsework or temporary erection piles per day. Trestle piles would be 
installed on approximately 20 to 80 days over a three year period. When an 
impact hammer is used to confirm bearing, each pile would receive approximately 
5 to 20 strikes. If required for noise reduction, false work or temporary erection 
piles would be driven inside a double walled isolation casing when an impact 
hammer is used. 

After the completion of the Stage 1 bridge construction, the existing northbound 
bridge would be removed. After the completion of the Stage 2 bridge 
construction, the existing southbound bridge would be removed. For the portion 
of the structure over the waterway, the structure would likely be removed by saw 
cutting between precast concrete girders and then using crane(s) to lift the girders 
out of place. Subject to the engineer's approval, the crane(s) would likely be 
located at the adjacent spans of the bridge or barge cranes would be utilized to 
remove the girders. Bridge removal protective cover, if necessary, would be 
attached to the existing bridge soffit/bents. Cofferdams of approximately 3 9 feet 
long by 22 feet wide each (total4) would be required for the removal of the 
existing columns and/or spread footings at Pier 5 and Pier 6. Access would be 
gained by using the temporary trestle. 

For bridge demolition work on non-waterway areas, the columns would likely be 
tipped over and demolished on ground or on protective ground cover such as 
crane mats etc. Existing footings in water and on banks would be removed to a 
required minimum elevation or distance below original ground. 

After completion of the new bridge, all temporary cofferdam, temporary fender 
system, temporary erection tower, and falsework material would be removed. 
Piles would be removed by vibrating and/or pulling the piles with a crane. 
Alternatively, the piles may be cut at an elevation specified by the U.S. Coast 
Guard and left in place below existing grade. A new permanent pier protective 
system consisting of either a closed fill system or a fender system of driven piles 
and barriers would be placed to protect the new bridge Pier 4. The permanent 
fenders would consist of approximately 60 driven piles. Piles would be made of 
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steel pipe, steel H, or timber. Pipe would be approximately 20 to 24 inches in 
diameter. Piles would initially be driven with a vibratory hammer. Bearing 
would be confirmed with an impact hammer. Permanent fender piles would be 
between 20 to 45 feet deep and would be installed between June 15 and October 
31 of any year. It is estimated that the contractor would install approximately 2 to 
20 permanent fender piles per day. Pennanent piles would be installed during 
approximately 3 to 15 days over a three year period. When an impact hammer is 
used to confirm bearing, each pile would receive approximately 5 to 20 strikes. If 
required for noise reduction, permanent fender piles would be driven inside a 
double walled isolation casing when an impact hammer is used. 

The creek banks would then be stabilized and erosion control BMP's would be 
implemented. 

Storm Water Quality Systems and Construction Site BMPs. The proposed project would 
incorporate bio-filtration strips and swales to receive storm water discharges from the 
highway or other impervious surfaces. The project would also likely include off-site 
storm water treatment. 

The Segment Bon-site stonn water treatment would include bio-filtration strips, bio
filtration swales, and Austin sand filters. The installation of these features were discussed 
in the Segment A project description. 

Construction Site BMPs. To maintain water quality during construction, Caltrans would 
implement BMPs to reduce unnecessary water quality impacts. The following methods 
and practices would be implemented: 

1. Earth Dikes/Drainage Swales and Lined Ditches 
2. Outlet Protection!V elocity Dissipation Devices 
3. Check Dams 
4. Silt Fencing with Maintenance Openings 
5. Fiber Rolls 
6. Concrete Washouts 
7. Drainage Inlet Protection 
8. Construction Entrance/Exit Protection 

Staging Locations. Caltrans would use staging locations for temporary storage of heavy 
construction equipment and construction materials, equipment maintenance shops, 
stockpile areas, and field offices. The primary staging areas in Segment B would be 
located within the new interchange at the Sanitary Landfill Road (Station 1405-1409), at 
the new interchange off ofKastania Road (Station 2039-2045), and below and along the 
sides of the Petaluma River Bridge (Station 2053-2055). Caltrans proposes areas that are 
located within the State Right-of-Way and quantified as within the project area of effect, 
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subject to approval of the contractor submitted SWPPP. Contractors may independently 
seek off-site staging locations. Off- site staging locations will be subject to the 
requirements of resource agencies and pennits will be the responsibility of the contractor. 

SegmentC 

HOY Lane Construction. The existing State Route 101 Segment C roadway travels 
through the City of Petaluma. This segment is classified as a freeway, and includes two 
12 foot lanes in each direction, 10 foot outside shoulders and 5 foot inside shoulders. The 
majority of existing curves in Segment C meet current horizontal aligmnent, vertical 
profile and sight distance requirements for the 70 mile per hour corridor design speed 
with the exception of the Petaluma Overhead. The existing Petaluma Overhead vertical 
profile is nonstandard and would be brought to current standards with this project. The 
non-paved median varies in width from 28 to 35 feet and contains a double thrie-beam 
barrier. The majority of the drainage facilities through Segment C can be utilized with 
only minor modifications and no historical drainage issues or recurring flooding has been 
documented. 

In Segment C, Caltrans proposes to add a 12 foot wide HOY lane in each direction 
between south of the Lakeville Highway/State Route 116 Interchange and north of the 
Corona Road Overcrossing. The new roadway would be separated by a concrete barrier 
and would include 10 foot-wide inside shoulders. The majority of the widening would be 
in the median, with some outside widening. The roadway would be reconstructed at the 
approaches to the North Petaluma Overhead to correct the existing nonstandard vertical 
aligument. The proposed profile would be a new roadway located up to 17 feet above the 
existing roadway. 

The HOY roadway construction would be completed as described for Segment A. 

Vertical Curve Correction at the Petaluma Overhead. Cal trans plans to reconstruct the 
vertical profile through the Petaluma Overhead to achieve standard specification and 
replace the structure. The work would be completed in three stages. The first stage 
would consist of constructing the median portion of the overhead and fill the section 
leading up to both sides of the structure. Temporary retaining walls would be set in place 
for the fill section and imported material would be trucked in and placed in 0.5 foot lifts. 
Each lift would be spread and compacted with grading compacting equipment. The 
structural section would then be placed and compacted using the same methodology as 
described for HOY construction. Once the median is constructed, northbound traffic 
would be shifted to the median, and the same process would be used to construct the 
northbound portion of the vertical curve correction. Finally, northbound traffic would be 
moved to the new northbound lanes and southbound traffic would be shifted to the 
median for construction of the southbound lanes. 
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Roadway Resurfacing and Striping. Roadway resurfacing and striping for Segment C 
would use the same methodology as that described for Segment A. 

Culvert Improvements. As described for the previous segments existing roadway 
drainage in Segment C is conveyed by a depressed median to drainage inlets at low points 
in the median. Segment C includes fifteen cross culverts that convey storm water to 
swales along the outside of the roadway which drain to adjacent water courses. 

Caltrans would replace the depressed median with new HOV lanes, shoulders, and a 
median barrier. These improvements would result in sheet flow drainage towards the 
outside shoulders, away from the median. Sixteen existing drainage wells will be 
reconfigured at the median in Segment C. Cross culverts that are no longer needed would 
be abandoned in place and plugged. Cal trans has determined that most of the existing 
culverts are adequate but some would require replacement due to deterioration and 
improper sizing. 

The construction methods for removing, installing, and extending culverts are as 
described for Segment A. 

CHP Pullouts, HOV Bypass Lanes, and Ramp Metering. The addition of CHP pullouts, 
HOV bypass lanes, and ramp metering in Segment C will be similar to the methodology 
described for Segment A. These features will be added Landfill, Petaluma Boulevard 
South, State Route 116/Lakeville, and East Washint,>ton interchanges. 

Sound Walls. Caltrans will construct new sound walls at four locations within Segment 
C. These locations include Ponderosa Drive to East Washington, North of Lynch Creek, 
Napa Drive to Corona Road, and East Washington to north of Lynch Creek. The 
combined length of the new walls would be approximately 12,230 feet. 

Retaining Walls. Caltrans plans to construct three retaining walls for structural reasons in 
Segment C. The walls will be located north on both sides of the Petaluma Bridge and 
from McGregor Avenue Drive to East Washington. The combined length of the retaining 
walls in Segment C would be 3,635 feet long and will vary between 4 and 7 feet high. 
The walls will be constructed as described in Segment A. 

Structures. Six bridges would be modified for the widening and include the structures at 
Route 101/116, Caulfield Lane, East Washington Street, Washington Creek, Lynch 
Creek, and North Petaluma. Only the two creek crossings are further described as 
follows. 

Washington Creek Bridge. The existing 67 foot-long Washington Creek Bridges 
accommodate two 12 foot-wide lanes of traffic and one 2 foot-wide inside 
shoulder and a 4 foot-wide outside shoulder in each direction. 
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Caltrans plans to widen both bridges in order to add the 12 foot wide HOY lane 
along with 10 foot-wide shoulders and HOY bypass. The existing twin bridges 
will be widened by connecting the right and left bridges and matching the existing 
structures to make a total width of 139.8 feet. It is also proposed that the existing 
bridge barriers with current standard barriers be replaced. 

Access to the existing channel would be required for construction. Widening 
would involve the construction of a new cast-in-place reinforced concrete slab 
superstructure including new concrete bent caps and abutments. The substructure 
would consist of class 140 driven steel shell piles approximately 1.2 feet in 
diameter at the abutments and piers. Caltrans anticipates that there would be 11 
new driven steel shell piles (pier columns) per pier for a total of22 for the two 
piers. The piles would extend into the superstructure. 

The Washington Creek Bridge would be constructed using the same methods 
described for Segment B. 

Lynch Creek Bridge. The two Lynch Creek Bridges are only wide enough to 
accommodate two 12 foot wide lanes along with 2 foot wide inside shoulders and 
4 foot wide outside shoulders. Both of the existing bridges were built in 195 5 and 
consist of a three-span continuous reinforced concrete slab superstructure on 
reinforced concrete pile bents and reinforced concrete "U" open abutments. 

As with the Washington Creek Bridge, Caltrans plans to widen the Lynch Creek 
Bridges to accommodate an additional12 foot-wide HOY lane, 10 foot wide 
shoulders, m1d a ramp taper. Caltrans also plans to replace the existing bridge 
barriers with current standard barriers. 

Access to the existing chmmel would be required for construction. Cal trans 
would widen the Lynch Creek Bridge by constructing and connecting parallel 
bridge structures to the median side of each of the existing bridge structures and 
closing the median gap as well as constructing and connecting a parallel bridge 
structure to the northbound side of the existing bridge. Cal trans would construct 
the widened portions of the bridge similar to the existing structure so that the 
widened portions match the existing structure in strength, durability, and 
flexibility. 

Caltrans also plans to construct a sound wall on a bridge barrier on the 
southbound side of the structure. According to Caltrans, the widening of the 
existing bridge would require the construction of new a cast-in-place reinforced 
concrete slab superstructure including new concrete bent caps and abutments. 
The substructure consists of Class 140 (12 by 12 inch) driven precast concrete 
piles 
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Caltrans anticipates that there would be 10 new driven precast concrete piles (pier 
columns) per pier for a total of20 piles for the 2 piers. The piles would extend 
into the superstructure. 

The location and bearing for the new abutments and bents would match with the 
aligmnents of the existing abutments and bents. The use of falsework and erosion 
control BMPs would be similar to that used for the other bridges in this project. 

Stonn Water Quality Systems and Construction Site BMPs. Segment C would use the 
same BMPs as described for Segment B. 

Construction Site BMPs. Segment C would use the same BMPs as described for 
Segment B. 

Staging Locations. Caltrans would use staging locations for temporary storage of heavy 
construction equipment and construction materials, equipment maintenance shops, 
stockpile areas, and field offices. The primary staging areas in Segment C would be 
located within the State Route 116 Interchange. Caltrans proposes to use areas that are 
located within the State Right-of-Way and quantified as within the project area of effect, 
subject to approval of the contractor submitted SWPPP. Contractors may independently 
seek off-site staging locations. Off- site staging locations will be subject to the 
requirements of resource agencies and permits will be the responsibility of the contractor. 

Construction Site Restoration 
Caltrans plans to restore areas of temporary ground disturbances, including storage and staging 
areas, and temporary roads. These areas will be re-contoured, if appropriate, and revegetated 
with seeds and/or cuttings of appropriate plant species to promote restoration of the area to pre
project conditions. Caltrans defines areas of "temporary" disturbance to be any area that is 
disturbed during the project, but that after project completion will not be subject to further 
disturbance and has the potential to be revegetated. Cal trans will be developing a. restoration 
plan that will be submitted to the Service for comment prior to initial ground breaking. 
According to Caltrans, to the maximum extent practicable (i.e., presence ofnaturallrurds), topsoil 
will be removed, cached, and retumed to the site according to successful restoration protocols. 
Loss of soil from run-off or erosion will be prevented with straw bales, straw wattles, or similar 
means provided they do not entangle, block escape or dispersal routes oflisted animal species. 
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Proposed Avoidance and Minimization Measures 

According to the May 2008 Biological Assessment and the revised project description provided 
by Cal trans on August 27, 2008, FHW A!Caltrans propose to avoid, minimize, and compensate 
for effects to listed species by implementing the following measures: 

Federally Listed Plants 

If listed plants may be affected by the project, Cal trans will implement the following: 

1. Minor design modifications will be made to avoid effects to listed plant species. 

2. Any area where federally listed plants and/or populations have been observed 
within the temporary work area will be designated an Environmentally Sensitive 
Area and marked in the field with orange construction fencing. 

3. The location of all Environmentally Sensitive Area's will be shown on project 
construction drawings and noted for monitoring during construction. 

4. Preconstruction botanical surveys will be conducted prior to construction during 
the appropriate time of year (during spring and early summer), by qualified 
botanists familiar with the regional flora, and will follow Service, California 
Department ofFish and Game, and CNPS approved protocols. 

California Red-Legged Frog 

1. To compensate for the potential effects to 203.78 acres of California red-legged 
frog habitat Caltrans and FHW A will provide compensation at a 1: 1 ratio totaling 
approximately (203.78 acres). This compensation, which is being provided 
pursuant to CEQAJNEP A and FHW A policies on mitigating effects to natural 
lands, and which is incorporated as part of the project description, will be 
achieved using a combination of the following: 

a. Purchasing credits at a resource agency approved mitigation bank 
servicing the action area; 

b. Purchasing conservation easements at or as close to the project site as 
practical within Marin and/or Sonoma Counties; 

c. Purchasing fee title and preserving the land for California red-legged frog 
at or as close to the project site as practical within Marin and/or Sonoma 
Counties. 
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Compensation may be provided by Caltrans itself or to the extent feasible with the 
assistance of a state or local partner such as a park or open space district or a 
resource conservation district. Compensation for California red-legged frog will 
be provided before or concurrent with the project effects to California red-legged 
frog for each project Construction Phase. 

2. A Service-approved biologist(s) will be designated for the construction phase 
activities in Segment B and Segment C that will affect California red-legged frog 
habitat. The qualified biologist(s) will be on-site during specific construction 
activities for each construction phase work in potential California red-legged frog 
habitat. The qualifications of the biologist(s) will be presented to the Service for 
review and written approval prior to ground-breaking at the project site. The 
biologist(s) will coordinate through the Resident Engineer, to stop any work that 
may result in take of the California red-legged frog. If work is stopped, the 
biologist(s) will notifY the Service by telephone and electronic mail within one (1) 
working day. The Service contact will be Chris Nagano, Division Chief, 
Endangered Species Program at the Sacramento Field Office at telephone (916) 
414-6600. 

3. The Resident Engineer will halt work and immediately contact the Service
approved project biologist(s) and the Service in the event that a California red
legged frog gains access to a construction zone. The Resident Engineer will 
suspend construction activities in the immediate construction zone within 
Segment B and Segment C for each specific project phase that may affect 
California red-legged frog habitat until the animal leaves the site voluntarily or is 
removed by the biologist(s) to a release site using Service-approved handling 
techniques. · 

4. All construction supervisory personnel for each specific project phase within 
Segment B and Segment C that are working in areas of potential endangered 
species habitat will attend an environmental education program delivered by the 
Service approved biologist prior to working on the project site. The program will 
include an explanation as how to best avoid the accidental take of California red
legged frogs. The Service approved biologist(s) will conduct a training session 
that would be scheduled as a mandatory infonnational field meeting by the 
Cal trans Resident Engineer for all construction contractor supervisory personnel. 
The field meeting will include topics on species identification, life history, 
descriptions, and habitat requirements during various life stages. Emphasis will 
be placed on the importance of the habitat and life stage requirements within the 
context of project maps showing areas where minimization and avoidance 
measures are being implemented. The program will include an explanation of 
appropriate federal and state laws protecting endangered species as well as the 
importance of compliance with Caltrans and various resource agency conditions. 
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5. To minimize temporary disturbances in areas of potential California red-legged 
frog habitat, project related vehicle traffic within Segment B and Segment C for 
construction phases with potential California red-legged frog habitat will be 
restricted to established roads, construction areas, and other designated areas. 
These areas also should be included in pre-construction surveys and, to the 
maximum extent practicable, should be established in locations disturbed by 
previous activities to prevent further adverse effects. Project related vehicles will 
observe a 20-mile per hour speed limit within Segment B and Segment C for 
construction phases with potential California red-legged frog habitat, except on 
County roads, and State and Federal highways. Off-road traffic outside of 
designated action areas of Segment B and Segment C for construction phases with 
potential California red-legged frog habitat will be prohibited. 

6. Dust control measures will be implemented within Segment B and Segment C for 
construction phases with potential California red-legged frog habitat, consisting of 
regular truck watering of constriction access areas and disturbed soil areas with 
the use of organic soil stabilizers to minimize airborne dust and soil particles 
generated from graded areas. Regular truck watering will be a requirement of the 
construction contract. In addition, for disturbed soil areas, an organic tackifier to 
control dust emissions blowing off of the right-of-way or out of the construction 
area during construction will be included in the contract special provisions. 
Watering guildelines for dewatering will be established to avoid any excessive 
run-off that may flow into contiguous areas. Any material stockpiles will be 
watered, sprayed with tackifier or covered, to minimize dust production and wind 
eroswn. 

7. Project employees will be provided with written guidance governing vehicle use, 
speed limits on unpaved roads, fire prevention, and other hazards. 

8. To eliminate an attraction to predators of the California red-legged frog, all food
related trash items such as wrappers, cans, bottles, and food scraps will be 
disposed of in closed containers and removed at least once a day from the action 
area. 

9. To avoid injury or death of a California red-legged frog, no firearms will be 
allowed in the action area except for those carried by authorized security 
personnel, or local, State, or Federal law enforcement officials. 

10. To prevent harassment, injury or mortality of a California red-legged frog or 
destruction of their refuge, project personnel will not be pennitted to have dogs or 
cats in the action area. 
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11. Use of rodenticides and herbicides in the action area will be used in such a 
manner to prevent primary or secondary poisoning of a California red-legged frog 
and the depletion of vegetation on which they depend. All uses of such 
compounds will observe label and other restrictions mandated by the U.S. 
Environmental Protection Agency, California Department of Food and 
Agriculture, and other appropriate State and Federal regulations, as well as 
additional project-related restrictions deemed necessary by the ·service or the 
California Department ofFish and Game. 

12. Dedicated fueling and refueling practices will be designated as part of the 
approved SWPPP. Dedicated fueling areas will be protected from storm water 
run-on and run-off and will be located at least 50 feet from downslope drainage 
facilities and water courses. Fueling must be performed on level-grade areas. On 
site fueling will only be used where it is impractical to send vechicles and 
equipment off-site for fueling. When fueling must occur on-site, the contractor 
will designate an area to be used subject to the approval of the Resident Engineer, 
representing Caltrans. Drip pans or absorbent pads will be used during on-site 
vehicle and equipment fueling. 

13. All grindings and asphaltic-concrete waste will be stored within previously 
disturbed areas absent of California red-legged frog habitat and at a minimum of 
150 feet from any downstream riparian habitat, aquatic habitat, culvert, or 
drainage feature. 

14. For each specific project phase within Segment Band Segment C, and to the 
extent practicable, areas outside of the construction zones containing suitable 
habitat for the California red-legged frog will be delineated with high visibility 
temporary fencing at least 4 feet in height, flagging, or other barrier to prevent 
encroachment of construction personnel and equipment onto sensitive areas 
during construction activities. The fencing will be removed only when all 
construction equipment is removed from the site. No project activities will occur 
outside the delineated project construction area. 

15. If requested, before, during, or upon completion of ground breaking and 
construction activities, Caltrans will allow access by Service personnel to the 
action area to inspect project effects to California red-legged frogs and their 
habitats. Due to safety concerns, Caltrans requests that Service staff check in with 
the Resident Engineer prior to accessing the construction site. 

16. For work on each construction phase within Segment Band Segment C that may 
affect California red-legged frog habitat, a Service-approved biologist(s) will be 
on-site to monitor the initial ground disturbance activities for the road 
construction. The biologist(s) will perform a clearance survey immediately prior 
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to the initial ground disturbance. Safety permitting, the Service-approved 
biologist( s) will investigate areas of disturbed soil for signs of listed species 
within thirty (30) minutes following the initial disturbance of that given area. 

17. To prevent inadvertent entrapment of California red-legged frogs during work 
within construction Phase B4, all excavated, steep-walled holes or trenches more 
than 2 feet deep will be covered at the close of each working day by plywood or 
similar materials. Alternatively, an additional 4-foot high vertical barrier, 
independent of exclusionary fences, may be used to further prevent the inadvertent 
entrapment of California red-legged frogs. If it is not feasible to cover an 
excavation or provide an additional4-foot high vertical barrier, independent of 
exclusionary fences, one or more escape ramps constructed of earth fill or wooden 
planks will be installed. Before such holes or trenches are filled, they must be 
thoroughly inspected for trapped animals. If at any time a trapped listed animal is 
discovered, the on-site biologist will immediately place escape ramps or other 
appropriate structures to allow the animal to escape, or the Service will be 
contacted by telephone for guidance. The Service will be notified of the incident 
by telephone and electronic mail within one working day. 

18. Plastic mono-filament netting (erosion control matting) or similar material will 
not be used at the project site because California red-legged frogs may become 
entangled or trapped in it. Acceptable substitutes include coconut coir matting or 
tackified hydroseeding compounds. 

19. Injured California red-legged frogs will be cared for by a licensed veterinarian or 
other qualified person such as the on-site biologist; dead individuals must be 
placed in a sealed plastic bag with the date, time, location of discovery, and the 
name of the person who found the animal; the carcass should be kept in a freezer; 
and held in a secure location. The Service and the California Department of Fish 
and Game will be notified within one (1) working day of the discovery of death or 
injury to a California red-legged frog that occurs due to project related activities 
or is observed at the project site. Notification will include the date, time, and 
location of the incident or of the finding of a dead or injured animal clearly 
indicated on a USGS 7.5 minute quadrangle and other maps at a finer scale, as 
requested by the Service, and any other pertinent information. The Service 
contacts are Chris Nagano, Division Chief, Endangered Species Program at the 
Sacramento Fish and Wildlife Office (916/414-6600), and Dan Crum, Resident 
Agent-in-Charge of the Service's Law Enforcement Division at 916/414-6660. 
The California Department of Fish and Game contact is Mr. Scott Wilson at 
telephone (707) 944-5563. Sightings of any listed or sensitive animal species 
should be reported to the California Natural Diversity Database of the California 
Department ofFish and Game 



Mr. Walter C. Waidelich Jr. 38 

20. Caltrans will submit post-construction compliance reports for each Segment B and 
Segment C construction phase with potential California red-legged frog habitat, 
prepared by the on-site biologist, to the Service within sixty (60) calendar days 
following completion of each phase with potential California red-legged frog 
habitat or within sixty calendar days of any break in construction activity lasting 
more than sixty calendar days. This report will detail (I) dates that construction 
occurred; (2) pertinent information concerning the success of the project in 
implementing avoidance and minimization measures for listed species; (3) an 
explanation of failure to meet such measures, if any; ( 4) known project effects on 
California red-legged frogs, if any; (5) occurrences of incidental take of any of 
these species; ( 6) documentation of employee enviromnental education; and (7) 
other pertinent information. The reports will be addressed to the Deputy Assistant 
Field Supervisor of the Endangered Species Program, Sacramento Field Office of 
the Service. 

Salt Marsh Harvest Mouse 

Cal trans stated in their August 5, 2008 letter that the following measures would be 
implemented during activities associated with the Petaluma Bridge. Caltrans will avoid 
potential salt marsh harvest mouse habitat adjacent to the action area at other locations. 

I. Caltrans will begin restoration of all salt marsh harvest mouse pickleweed and 
upland habitat associated with the action area to baseline or better conditions 
following the completion of construction at the Petaluma River Bridge. 
Successful establishment of baseline or better salt marsh harvest mouse 
pickleweed habitat should be achieved within three years. 

2. A Service and the California Department ofFish and Game approved biologist 
will be designated for construction activities for Construction Phase B4. The 
qualified biologist(s) will be on-site during specific construction activities for 
each project activity that may have adverse effects to the salt marsh harvest 
mouse. The qualifications of the biologist(s) will be presented to the Service and 
the California Department ofFish and Game for review and written approval prior 
to ground-breaking at the project site. The biologist(s) will coordinate through the 
Resident Engineer, to stop any work that may result in take of these listed animal 
species. If work is stopped, the biologist( s) will notifY the Service and the 
California Department ofFish and Game by telephone and electronic mail within 
one working day. The Service contact will be Chris Nagano, Division Chief, 
Endangered Species Program at the Sacran1ento Field Office at telephone (916) 
414-6600. The California Department of Fish and Game contact is Mr. Scott 
Wilson at (707) 944-5563. 
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3. The Resident Engineer will halt work and immediately contact the Service and 
Califomia Department of Fish and Game approved biologist and the Service and 
the Califomia Department of Fish and Game in the event that a salt marsh harvest 
mouse gains access to a construction zone. The Resident Engineer will suspend 
constmction activities in the immediate construction zone for work in 
Construction Phase B4 that could have adverse effects to the salt marsh harvest 
mouse until the animal leaves the site voluntarily. 

4. All supervisory construction pers01mel for Construction Phase B4 that are 
working in areas of potential endangered species habitat will attend an 
environmental education program delivered by the Service and California 
Department of Fish and Game approved biologist prior to working on the project 
site. The program will include an explanation as how to best avoid the accidental 
take of salt marsh harvest mouse. The Service and Califomia Department ofFish 
and Game approved biologist(s) will conduct a training session that would be 
scheduled as a mandatory informational field meeting by the Caltrans Resident 
Engineer for all construction contractor supervisory personnel. The field meeting 
will include topics on species identification, life history, descriptions, and habitat 
requirements during various life stages. Emphasis will be placed on the 
importance of the habitat and life stage requirements within the context of project 
maps showing areas where minimization and avoidance measures are being 
implemented. The program will include an explanation of appropriate federal and 
state laws protecting endangered species as well as the importance of compliance 
with Cal trans and various resource agency conditions. 

5. To minimize temporary disturbances for work in areas of potential salt marsh 
harvest mouse habitat, project related vehicle traffic within Construction Phase B4 
will be restricted to established roads, construction areas, and other designated 
areas. These areas also should be included in preconstruction surveys and, to the 
maximum extent practicable, should be established in locations disturbed by 
previous activities to prevent further adverse effects. Project related vehicles will 
observe a 20-mile per hour speed limit within Construction Phase B4, except on 
County roads, and State and Federal highways. Off-road traffic outside of 
designated action areas within Construction Phases B2 and B4 will be prohibited. 

6. Dust control measures will be implemented within Construction Phase B4, 
consisting of regular truck watering of constriction access areas and disturbed soil 
areas with the use of organic soil stabilizers to minimize airbome dust and soil 
particles generated from graded areas. Regular truck watering will be a 
requirement of the construction contract. In addition, for disturbed soil areas, an 
organic tackifier to control dust emissions blowing off of the right-of-way or out 
of the construction area during construction will be included in the contract 
special provisions. Watering guildelines for dewatering will be established to 
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avoid any excessive run-off that may flow into contiguous areas. Any material 
stockpiles will be watered, sprayed with tackifier or covered, to minimize dust 
production and wind erosion. 

7. Project employees will be provided with written guidance governing vehicle use, 
speed limits on unpaved roads, fire prevention, and other hazards. 

8. To eliminate an attraction to predators of the salt marsh harvest mouse, all food
related trash items such as wrappers, cans, bottles, and food scraps will be 
disposed of in closed containers and removed at least once a day from the action 
area. 

9. To avoid injury or death of the salt marsh harvest mouse, no firearms will be 
allowed in the action area except for those carried by authorized security 
personnel, or local, State, or Federal law enforcement officials. 

10. To prevent harassment, injury or mortality of a salt marsh harvest mouse or 
destruction of their refuge/nesting areas by dogs or cats, project pers01mel will not 
be permitted to have dogs or cats in the action area. 

11. Rodenticides and herbicides in the action area will be used in such a manner to 
prevent primary or secondary poisoning of salt marsh harvest mouse and the 
depletion of vegetation on which they depend. All uses of such compounds will 
observe label and other restrictions mandated by the U.S. Environmental 
Protection Agency, California Department of Food and Agriculture, and other 
appropriate State and Federal regulations, as well as additional project-related 
restrictions deemed necessary by the Service or the California Department of Fish 
andGan1e. 

12. Dedicated fueling and refueling practices will be designated as part of the 
approved SWPPP. Dedicated fueling areas will be protected from storm water 
run-on and run-off and will be located at least 50 feet from downstream drainage 
facilities and water courses. Fueling must be performed on level-grade areas. On 
site fueling will only be used where it is impractical to send vechicles and 
equipment off-site for fueling. When fueling must occur on-site, the contractor 
will designate an area to be used subject to the approval of the Resident Engineer, 
representing Caltrans. Drip pans or absorbent pads will be used during on-site 
vehicle and equipment fueling. 

13. All grindings and asphaltic-concrete waste will be stored within previously 
disturbed areas absent of salt marsh harvest mouse habitat and at a minimum of 
150 feet from any downslope riparian habitat, aquatic habitat, culvert, or drainage 
feature. 
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14. To minimize or avoid the loss of individual salt marsh harvest mice from 
construction activities in the Petaluma River area, pickleweed vegetationwill be 
hand-removed. Following removal, a special2-foot high fence.consisting of 
plastic sheeting will be placed 20 feet from the boundaries of construction areas in 
and adjacent to the pickleweed areas after the vegetation is removed. The fence 
will be held in place with 2-inch wide and 3-foot long stakes and will be buried in 
a 6 to 8 inch deep trench to prevent mice from pushing under the fence. These 
methods will occur with the approval of and in coordination with the Califomia 
Department of Fish and Gan1e. 

15. Prior to commencing construction work for Contract Phase B4 that can have 
adverse effects to salt marsh harvest mouse, and to the extent practicable, areas 
outside of the constmction zones containing suitable habitat for salt marsh harvest 
mouse will be delineated with high visibility temporary fencing at least 4 feet in 
height, flagging, or other barrier to prevent encroachment of construction 
personnel and equipment onto sensitive areas during construction. The fencing 
will be removed only when all construction equipment is removed from the site. 
Actions within the action area will be limited to vehicle and equipment operation 
on existing roads. No construction activities will occur outside the delineated 
project construction area. 

16. Caltrans will minimize effects on potential habitat at Location 4 by restricting 
construction to within 100 feet of the existing Caltrans ROW. The closest 
potential habitat for salt marsh harvest mouse was found approximately 150 feet 
from the existing Caltrans ROW. 

17. If requested, before, during, or upon completion of ground breaking and 
construction activities, Caltrans will allow access by the Service and/or Califomia 
Department of Fish and Game personnel to the project site to inspect project 
effects to the salt marsh harvest mouse and their habitats. Due to safety concems, 
Caltrans requests that Service staff check in with the Resident Engineer prior to 
accessing the construction site. 

18. For work within Construction Phase B4 that could have adverse effects to salt 
marsh harvest mouse, a Service and Califomia Department of Fish and Game 
approved biologist will be on-site to monitor the initial ground disturbance 
activities for the road construction. The biologist will perform a clearance survey 
immediately prior to the initial ground disturbance. Safety permitting, the Service 
and California Department ofFish and Game approved biologist(s) will 
investigate areas of disturbed soil for signs of listed species within thirty (30) 
minutes following the initial disturbance of that given area. 
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19. To prevent inadvertent entrapment of salt marsh harvest mouse during 
construction, all excavated, steep-walled holes or trenches more than 2 feet deep 
will be covered at the close of each working day by plywood or similar materials. 
Alternatively, an additional2-foot high vertical barrier, independent of 
exclusionary fences, may be used to further prevent the inadvertent entrapment of 
salt marsh harvest mice. If it is not feasible to cover an excavation or provide an 
additional 2-foot high vertical barrier, independent of exclusionary fences, one or 
more escape ramps constructed of earth fill or wooden planks will be installed. 
Before such holes or trenches are filled, they must be thoroughly inspected for 
trapped animals. If at any time a trapped listed animal is discovered, the on-site 
biologist will inunediately place escape ramps or other appropriate structures to 
allow the animal to escape, or the Service and/or California Department of Fish 
and Game will be contacted by telephone for guidance. The Service will be 
notified of the incident by telephone and electronic mail within one working day. 

20. Injured salt marsh harvest mice will be cared for by a licensed veterinarian or 
other qualified person such as the on-site biologist; dead individuals must be 
placed in a sealed plastic bag in which a piece of paper is placed that contains the 
date, time, location of discovery, and the name of the person who found the 
animal; the carcass should be kept in a freezer; and held in a secure location. The 
Service and the California Department ofFish and Game will be notified within 
one (1) working day of the discovery of death or injury to a salt marsh harvest 
mouse that occurs due to project related activities or is observed at the project site. 
Notification will include the date, time, and location of the incident or of the 
finding of a dead or injured animal clearly indicated on a USGS 7.5 minute 
quadrangle and other maps at a finer scale, as requested by the Service, and any 
other pertinent information. The Service contacts are Chris Nagano, Division 
Chief, Endangered Species Program at the Sacramento Fish and Wildlife Office 
(916/414-6600), and Dan Crum, Resident Agent-in-Charge of the Service's Law 
Enforcement Division at 916/414-6660. The California Department ofFish and 
Game contact is Mr. Scott Wilson at telephone (707) 944-5563. Sightings of any 
listed or sensitive animal species should be reported to the California N!itural 
Diversity Database of the California Department of Fish and Game. 

21. Caltrans will submit a post-construction compliance report for Construction Phase 
B4 prepared by the on-site biologist to the Service within sixty (60) calendar days 
following completion of Construction Phase B4 or within sixty (60) calendar days 
of any break in construction activity lasting more than sixty calendar days. This 
report will detail (1) dates that construction occurred; (2) pertinent information 
concerning the success of the project in implementing avoidance and 
minimization measures for listed species; (3) an explanation of failure to meet 
such measures, if any; (4) known project effects on the salt marsh harvest mouse, 
if any; (5) occurrences of incidental take of this listed species; (6) documentation 
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of employee environmental education; and (7) other pertinent information. The 
report will be addressed to the Deputy Assistant Field Supervisor of the 
Endangered Species Program. 

According to the revised project description received by the Service on December 2, 
2008, Cal trans plans to implement the following measures during the geotechnical 
investigation activities associated with construction of the Petaluma Bridge. 

1. When accessing the designated temporary staging area, located between the north 
bank of Petaluma River and the toe of the north approach embankment, a 
qualified biologist will monitor the site access path taken by the drilling 
equipment. Along the access path near any salt marsh harvest mouse habitat 
designated by the biologists, plywood boards ( 4 feet by 8 feet) will be placed to 
temporarily form a pathway for the drilling equipment. A steel plate will be used 
to provide temporary crossing platform of a drainage ditch. 

2. Maintain all vehicles and drill rigs will be inspected frequently and maintained to 
repair leaks. 

3. Drip pans or drop cloths will be used to catch drips and spills. Drain and replace 
motor oil, radiator coolant, or other fluid will be conducted off site. All spent 
fluids will be collected, stored in labeled separate containers, and recycled 
whenever possible. All fuels, oils and lubricants will be kept within secondary 
containment. 

4. Perfonn major maintenance, repair jobs and vehicle and equipment washing will 
be performed off-site when feasible, or in designated and controlled areas on-site. 

5. Vehicles will be washed at an appropriate off-site facility. If equipment mnst be 
washed on-site, water will be prevented from entering the storm drain or open 
charmel. Use of soaps, solvents, degreasers, or steam cleaning equipment will be 
prohibited. Wash water will be directed to an area that will not flow to any storm 
drain inlets or open channels. 

6. Vehicles and heavy equipment will be refueled in one designated location on the 
site and spills will be cleaned up immediately. 

7. A biological monitor will hold daily tail gate meeting prior to start of drilling 
activities. 

8. Plastic sheeting or visqueen will be placed over the drill site to catch spills and 
drips of drilling fluids. 
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9. Straw waddle will be placed on top of visqueen to form a temporary dike 
surrounding the drill hole and circulation tub to contain spills. 

10. Absorbents will be made available to clean up any leaks or spills. 

Action Area 

44 

The action area is defined in 50 CFR § 402.02, as "all areas to be affected directly or indirectly 
by the Federal action and not merely the immediate area involved in the action." For the 
proposed action, the action area includes all lands associated with the approximately 786.402 
acre project footprint and roads (except for County roads, and State and Federal highways) and 
other areas accessed by project vehicles. 

Status of the Species and Environmental Baseline 

California Red-Legged Frog 

The California red-legged frog was listed as a threatened species on May 23, 1996 (Service 
1996). Please refer to the final rule and the Recovery Plan for the California Red-Legged Frog 
(Rana aurora draytonii) (Service 2002) for additional information on this species. 

This threatened species is the largest native frog in the western United States (Wright and Wright 
1949), ranging from 1.5 to 5.1 inches in length (Stebbins 2003). The abdomen and hind legs of 
adults are largely red, while the back is characterized by small black flecks and larger irregular 
dark blotches with indistinct outlines on a brown, gray, olive, or reddish background color. 
Dorsal spots usually have lighter centers (Stebbins 2003) and dorsolateral folds are prominent on 
the back. Larvae (tadpoles) range from 0.6 to 3.1 inches in length, and the background color of 
the body is dark brown and yellow with darker spots (Storer 1925). 

Red-legged frogs have paired vocal sacs and vocalize in air (Hayes and Krempels 1986). Female 
frogs deposit egg masses on emergent vegetation, allowing the egg mass floats on the surface of 
the water (Hayes and Miyamoto 1984). Red-legged frogs breed from November through March 
with earlier breeding records occurring in southem localities (Storer 1925). Individuals 
occurring in coastal drainages are active year-round (Jennings et al. 1992), whereas those found 
in interior sites are normally less active during the cold season. 

The historic range of the red-legged frog extended coastally from the vicinity of Elk Creek in 
Mendocino County, California, and inland from the vicinity of Redding, Shasta County, 
California, southward to northwestern Baja California, Mexico (Fellers 2005; Jennings and 
Hayes 1985; Hayes and Krempels 1986). The species historically was documented in 46 
counties but the taxa now remains in 238 streams or drainages within 23 counties. This 
represents a loss of 70 percent of its former range (Service 2002). Red-legged frogs are still 
locally abundant within portions of the San Francisco Bay area and the central coast. Within the 
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remaining distribution of the species, only isolated populations have been documented in the 
Sierra Nevada, northern Coast, and northern Transverse Ranges. This listed amphibian is 
believed to be extirpated from the southem Transverse and Peninsular rru1ges, but is still present 
in Baja Califomia, Mexico (California Department ofFish and Grune 2004). 

Adult California red-legged frogs prefer dense, shrubby or emergent riparian vegetation closely 
associated with deep (>2.3 feet), still, or slow-moving water (Hayes and Jennings 1988). 
However, frogs also have been found in ephemeral creeks and drainages and in ponds that may or 
may not have riparian vegetation. The largest densities of red-legged frogs currently are 
associated with deep pools with dense stands of overhanging willows (Salix species) ru1d an 
intermixed fringe of cattails (Typha latifolia) (Je1mings 1988). Red-legged frogs disperse 
upstrerun and downstream of their breeding habitat to forage and seek sheltering habitat. 

California red-legged frogs also can be found in disturbed areas such as chatmelized creeks and 
drainage ditches in urbru1 and agricultural areas. An adult California red-legged frog recently 
was observed in a shallow isolated pool on North Slough Creek in the American Canyon area of 
Napa County (Christine Gaber/PG&E personal communication with Chris Nagano/Service on 
October 22, 2008). This frog location was surrounded by vineyard development. Another adult 
California red-legged frog was observed under debris in an unpaved parking lot in a heavily 
industrial area of Burlingame (Patrick Kobernus communication with Michelle Havens on 
October 16, 2008). This Burlingame frog was likely utilizing a nearby drainage ditch. Caltrans 
has also discovered California red-legged frog adults, tadpoles, and egg masses within a storm 
drainage system within a major cloverleaf intersection of Millbrae Avenue and State Route 101 
in a heavily developed area of San Mateo County (Caltrans 2007). California red-legged frog has 
the potential to persist in disturbed areas as long as they provide at least one or more of their life 
history requirements. 

According to Feller and Kleeman (2007), non-breeding dry season habitat includes several 
characteristics: I) sufficient moisture to allow the frogs to survive throughout the non-breeding 
season that may be up to 11 months long ; 2) sufficient cover to moderate temperatures during 
the wannest ru1d coldest times of the year; and 3) protection (e.g., deep pools in a stream, or 
complex cover such as root masses or thick vegetation) from predators such as hawks and owls, 
herons, and small carnivores. 

During other parts of the year, habitat includes nearly any area within 1-2 miles of a breeding site 
that stays moist and cool through the summer (Fellers 2005). According to Fellers (2005), this 
can include vegetated areas with coyote bush (Baccharis pilularis), California blackberry thickets 
(Rubus ursinus), and root masses associated with willow (Salix species) and Califomia bay trees 
(Umbellularia californica). Sometimes the non-breeding habitat used by red-legged frogs is 
extremely limited in size. For exrunple, non-breeding red-legged frogs have been found in a 6-
foot wide coyote bush thicket growing along a tiny intermittent creek surrounded by heavily 
grazed grassland (Fellers 2005). Sheltering habitat for red-legged frogs is potentially all aquatic, 
riparian, and upland areas within the range of the species and includes any lru1dscape features that 
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provide cover, such as existing animal bmTOws, boulders or rocks, organic debris such as downed 
trees or logs, and industrial debris. Agricultural features such as drains, watering troughs, spring 
boxes, abandoned sheds, or hay stacks may also be used. Incised stream channels with portions 
narrower and depths greater than 18 inches also may provide important summer sheltering 
habitat. Accessibility to sheltering habitat is essential for the survival of red-legged frogs within 
a watershed, and can be a factor limiting frog population numbers and survival. 

Red-legged frogs do not have a distinct breeding migration (Fellers 2005). Adult frogs are often 
associated with permanent bodies of water. Some frogs remain at breeding sites all year while 
others disperse. Dispersal distances are typically less than 0.5 mile (0.8 kilometers), with records 
of a few individuals moving up to 1-2 miles (Fellers 2005). Movements are typically along 
riparian corridors, but some individuals, especially on rainy nights, move directly from one site to 
another through normally inhospitable habitats, such as heavily grazed pastures or oak-grassland 
savannas (Fellers 2005). Dispersing frogs in northern Santa Cruz County traveled distances from 
0.25 miles to more than 2 miles without apparent regard to topography, vegetation type, or 
riparian corridors (Bulger et al. 2003). Fellers and Kleeman (2007) and Bulger eta!. (2003) 
found that California red-legged frog migration corridors can be less "pristine" (e.g., closely 
grazed fields, plowed agricultural lands) than breeding or non-breeding habitats. Bulger et al. 
(2003) observed that this listed ranid did not avoid or prefer any landscape feature or vegetation 
type. They tracked individuals that crossed agricultural land, including recently tilled fields and 
areas with mature crops. The threats facing migrating California red-legged frogs during their 
movements include being run over by vehicles on roads (Gibbs 1998; Vos and Chardon 1998), 
degradation ofhabitat (Vos and Stumpel1995; Findlay and Houlahan 1997; Gibbs 1998), 
predation (Gibbs 1998), and dessication (Rothermel and Semlistch 2002; Mazerolle and 
Desrochers 2003 ). 

Egg masses contain about 2,000 to 5,000 moderate sized (0.08 to 0.11 inches in diameter), dark 
reddish brown eggs and are typically attached to ve1tical emergent vegetation, such as bulrushes 
(Scirpus species) or cattails (Jennings et al. 1992). Red-legged frogs are often prolific breeders, 
laying their eggs during or shortly after large rainfall events in late winter and early spring (Hayes 
and Miyamoto 1984). Eggs hatch in 6 to 14 days (Jennings 1988). In coastal lagoons, the most 
significant mortality factor in the pre-hatching stage is water salinity (Jennings et al. 1992). Eggs 
exposed to salinity levels greater than 4.5 parts per thousand results in I 00 percent mortality 
(Jennings and Hayes 1990). Increased siltation during the breeding season can cause 
asphyxiation of eggs and small larvae. Larvae undergo metamorphosis 3.5 to 7 months after 
hatching (Storer 1925; Wright and Wright 1949; Jennings and Hayes 1990). Of the various life 
stages, larvae probably experience the highest mortality rates, with less than I percent of eggs 
laid reaching metamorphosis (Jennings et al. 1992). Sexual maturity normally is reached at 3 to 
4 years of age (Storer 1925; Jennings and Hayes 1985). Red-legged frogs may live 8 to I 0 years 
(Jennings et al. 1992). Populations of red-legged frogs fluctuate from year to year. When 
conditions are favorable red-legged frogs can experience extremely high rates of reproduction 
and thus produce large numbers of dispersing young and a concomitant increase in the number of 
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occupied sites. In contrast, red-legged frogs may temporarily disappear from an area when 
conditions are stressful (e.g., drought). 

The diet of red-legged frogs is highly variable. Hayes and Tennant (1985) found invertebrates to 
be the most common food items. According to their data, vertebrates, such as Pacific tree frogs 
and California mice (Peromyscus californicus) represent over half the prey mass eaten by larger 
frogs (Hayes and Tennant 1985). Hayes and Tennant (1985) found juvenile frogs to be active 
diurnally and nocturnally, whereas adult frogs were largely nocturnal. The diet of red-legged 
frogs is not well studied, but their diet is likely similar to other ranid frogs that feed on algae, 
diatoms, and detritus by grazing on the surface of rocks and vegetation (Fellers 2005; Kupferberg 
1996a, 1996b ). 

Several researchers in central California have noted the decline and eventual local disappearance 
of California and northern red-legged frogs in systems supporting bullfrogs (Jennings and Hayes 
1990; Twedt 1993), red swamp crayfish (Procambarus clarkii), signal crayfish (Pacifastacus 
leniusculus), and several species of warm water fish including sunfish (Lepomis species), 
goldfish (Carassius auratus), common carp (Cyprinus carpio), and mosquitofish (L. Hunt, in !itt. 
1993; S. Barry, in !itt. 1992; S. Sweet, in !itt. 1993). Habitat loss, non-native species 
introduction, and urban encroachment are the primary factors that have adversely affected the 
red-legged frog throughout its range. 

Several researchers in central California have noted the decline and eventual disappearance of 
red-legged frog populations once bullfrogs became established at the same site (L. Hunt, in !itt. 
1993; S. Barry, in !itt. 1992; S. Sweet, in !itt. 1993). This has been attributed to predation, 
competition, and reproduction interference. Twedt (1993) documented bullfrog predation of 
juvenile northern red-legged frogs (Rana aurora aurora), and suggested that bullfrogs could prey 
on subadult northern red-legged frogs as well. Bullfrogs may also have a competitive advantage 
over red-legged frogs. For instance, bullfrogs are larger and possess more generalized food 
habits (Bury and Whelan 1984). In addition, bullfrogs have an extended breeding season (Storer 
1933) during which an individual female can produce as many as 20,000 eggs (Emlen 1977). 
Further more, bullfrog larvae are unpalatable to predatory fish (Kruse and Francis 1977). 
Bullfrogs also interfere with red-legged frog reproduction. Both California and northern red
legged frogs have been observed in amplexus (mounted on) with both male and female bullfrogs 
(Jennings and Hayes 1990; Twedt 1993; M. Jennings, inlitt.1993; R. Stebbins inlitt. 1993). 
Thus bullfrogs are able to prey upon and out-compete red-legged frogs, especially in sub-optimal 
habitat. 

The urbanization of land within and adjacent to red-legged frog habitat has also adversely 
affected red-legged frogs. These declines are attributed to channelization of riparian areas, 
enclosure of the channels by urban development that blocks red-legged frog dispersal, and the 
introduction of predatory fishes and bullfrogs. The conversion and isolation of perennial pool 
habitats resulting from urbanization is an ongoing impact to red-legged frogs. 
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The California red-legged frog may be susceptible to many of the same pathogens, fungi, water 
mold, bacteria, and viruses have been known to adversely affect tiger salamander species or other 
amphibians. As with the California tiger salamander, Chytridiomycosis and ranaviruses may be a 
particular developing concern for California red-legged frog populations. Mao et al. (1999 cited 
in Fellers 2005) reported northern red-legged frogs infected with an iridovirus, which was also 
presented in sympatric tlu·ee-spined sticklebacks ( Gasterosteus aculeatus) in northwestern 
California. Ingles (1932a, 1932b, and 1933 cited in Fellers 2005) reported four species of 
trematodes from red-legged frogs, but he later synonymized two of them (found them to be the 
same as the other two). Nounative species, such as bullfrogs and nounative tiger salamanders, 
are both located within the range of the California red-legged frog and have been identified as 
potential carriers of these diseases. Human activities can facilitate the spread of disease by 
encouraging the further introduction of non-native carriers and by acting as carriers themselves 
(i.e. contaminated boots or fishing equipment). Human activities can also introduce stress by 
other means, such as habitat fragmentation, that results in red-legged frogs being more 
susceptible to the effects of disease. Disease will likely become a growing threat because of the 
relatively small, fragmented remaining California red-legged frog breeding sites, the many 
stresses on these sites due to habitat losses and alterations, translocation of infected animals, and 
the many other potential disease-enhancing anthropogenic changes which have occurred both 
inside and outside the species' range. 

The recovery plan for red-legged frogs identifies eight Recovety Units (Service 2002). The 
establis!unent of these Recovery Units is based on the Recovery Team's detennination that 
various regional areas of the species' range are essential to its survival and recovery. The status 
of the red-legged frog will be considered within the smaller scale of Recovery Units as opposed 
to the overall range. These Recovery Units are delineated by major watershed boundaries as 
defined by U.S. Geological Survey hydrologic units and the limits of the range of the California 
red-legged frog. The goal of the draft recovery plan is to protect the long-term viability of all 
extant populations within each Recovery Unit. Within each Recovery Unit, core areas have been 
delineated and represent contiguous areas of moderate to high red-legged frog densities that are 
relatively free of exotic species such as bullfrogs. The goal of designating core areas is to protect 
metapopulations that, combined with suitable dispersal habitat, will allow for the long term 
viability within existing populations. This management strategy will allow for the recolonization 
of habitat within and adjacent to core areas that are naturally subjected to periodic localized 
extinctions, thus assuring the long-term survival and recovery of red-legged frogs. The Marin
Sonoma Narrows Project is within Recovery Unit 3 (North Coast and North San Francisco Bay) 
(Service 2002). 

Project Segments A and C cross through urbanized area with little potential upland red-legged 
frog habitat but with urban creek crossing that include degraded riparian habitat and non-native 
predators of this animal. Although urban, Washington and Lynch creeks in Segment C have well 
developed riparian cover within their confines and provide habitat for California red-legged 
~~. . 
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The habitat in and surrounding the action area of Segment B is rural and characterized by rolling 
oak grasslands and creeks with well-developed riparian systems. The development in Segment B 
is primarily limited to several large ranches and the dominate land use is cattle grazing. Based on 
the habitat conditions it appears likely that there is suitable upland and aquatic red-legged frog 
habitat throughout Segment B. According to Caltrans assessment, potential California red
legged frog habitat on both sides of the roadway that would be affected in Segment B amounts to 
206.94 acres. Therefore, the Service has detennined it is reasonable to conclude the California 
red-legged frog inhabits and has the potential to be encountered within 206.94 acres of the action 
area, based on the biology and ecology of the species, and the presence of suitable habitat. 

Salt Marsh Harvest Mouse 

The salt marsh harvest mouse was federally listed as endangered in 1970 (Service 1970). Critical 
habitat has not been proposed or designated. A detailed account of the taxonomy, ecology, and 
biology of the salt marsh harvest mouse is presented in the Salt Marsh Harvest Mouse & 
California Clapper Rail Recovery Plan (Service 1984) (Recovery Plan) and the references cited 
therein. The salt marsh harvest mouse is a Fully Protected Species under California law (See 
California Fish and Game Code Section 4700). 

The salt marsh harvest mouse is a rodent endemic to the salt and brackish marshes of the San 
Francisco Bay Estuary and adjacent tidally influenced areas. The salt marsh harvest mouse 
closely resembles the western harvest mouse (R. mega/otis). The salt marsh harvest mouse 
typically weighs about 0.35 ounce, has a head and body length ranging from 2.7-2.9 inches, a tail 
length ranging from 2.6-3.2 inches, and a hind foot length of0.7 inch (Fisler 1965). As stated in 
the recovery plan, the salt marsh harvest mouse, when compared to the western harvest mouse, 
have darker ears, belly and back, and a slightly thicker, less pointed and unicolored tail. The salt 
marsh harvest mouse is further distinguished taxonomically into the northern and southern 
subspecies, R. raviventris halicoetes and R. raviventris raviventris, respectively. Of the two 
subspecies, R. r. halicoetes more closely resembles R. mega/otis, and can be difficult to 
differentiate in the field; body color and color of ventral hairs as well as the thickness and shape 
of the tail have been used to distinguish the two. 

The salt marsh harvest mouse has evolved to a life in tidal marshes. Specifically, they have 
evolved to depend mainly on dense pickleweed as their primary cover and food source. 
However, salt marsh harvest mice may utilize a broader source of food and cover which includes 
saltgrass (Distich/is spicata) and other vegetation typically found iri the salt and brackish marshes 
of this region. In natural systems, salt marsh harvest mice can be found in the middle tidal marsh 
and upland transition zones. Upland refugia is an essential habitat component during high tide 
events. Salt marsh harvest mice are highly dependent on cover, and open areas as small as 33 
feet wide may act as barriers to movement (Shellhammer 1978, as cited in Service 1984). The 
salt marsh harvest mouse does not burrow. It has been noted that the northern subspecies may 
build nests ofloose grasses. 
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As described by Fisler (1965), male salt marsh harvest mice are reproductively active from April 
through September, but may appear active throughout the year. Females are reproductively 
active from March to November, and have a mean litter size of approximately four offspring. 

The historic range of the species included tidal marshes within the San Francisco and San Pablo 
bays, east to the Collinsville-Antioch areas. Agriculture and urbanization has claimed much of 
the former historic tidal marshes, resulting in a 79 percent reduction in the amount of tidal 
marshes in these areas (Goals Project 1999). At present, the distribution of the northern 
subspecies occurs along Suisun and San Pablo Bays north of Point Pinole in Contra Costa 
County and Point Pedro in Marin County. The southern subspecies is found in marshes in Corte 
Madera, Richmond, and South San Francisco Bay mostly south of the San Mateo Bridge 
(Highway 92). 

The preservation and growth of existing populations of the salt marsh harvest mouse is 
considered important to assuring the survival of this species. The Recovery Plan identifies 
essential habitat areas to be preserved or restored throughout the Estuary to meet the recovery 
objectives for this species. No essential habitat for the salt marsh harvest mouse is identified 
within the action area in the Recovery Plan. 

Although no surveys for salt marsh harvest mice have been conducted within the action area, 
pickleweed-vegetated tidal wetlands and other potential habitat areas of suitable for the salt 
marsh harvest mouse occur within the action area at the Petaluma Bridge crossing. Salt marsh 
harvest mice have been detected in tidal marshes approximately 0.5 mile downstream of the 
Petaluma Bridge portion of the action area. Given that the salt marsh harvest mouse recove1y 
plan identified four essential habitat areas on the Petaluma River and the species is known 
throughout the Petaluma Marsh Wildlife Area downstream of the Petaluma Bridge it is likely that 
salt marsh harvest mice would be found in pickleweed habitat throughout the tidally influenced 
portions of the Petaluma River system. As noted in the May 2008 Biological Assessment, 
California Department of Fish and Game biologist Fred Botti stated that the listed mouse may 
use the pickleweed habitat at the Petaluma Bridge crossing for migration or dispersal. Therefore, 
given the biology and ecology of this animal, the presence of occupied habitat in other nearby 
tidal marshes, and recent records, the salt marsh harvest mouse is likely to inhabit the action area. 

Effects of the Proposed Action 

California Red-Legged Frog 

The proposed project could have adverse effects on the threatened California red-legged frog 
through mortality, injury, harassment, and harm of individual juveniles and adults. According to 
the August 5, 2008, Caltrans letter, the proposed actions will adversely affect 206.94 acres of 
California red-legged frog habitat. According to Caltrans, the affects amount to 203.78 acres of 
permanent effects and 3.16 acres of temporary effects associated with the creation ofbioswales. 
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The proposed project likely will result in adverse effects to the feeding, resting, aestivation, 
movement, and other essential behaviors of the California red-legged frog. It will result in the 
loss and degradation of habitat. The primary east-west habitat connectivity in Segment B is at 
the existing bridge spanned creek crossings. The bridge widening at these locations is unlikely to 
present any barriers to those movement corridors. Construction and maintenance of properly 
sized and located culverts likely will minimize this adverse effect of the threatened California 
red-legged frog (see Rodriguez et al. 1996; Yanes et al. 1905). 

Construction activities associated with the proposed project would remove vegetation and other 
materials necessary for cover and aestivation, fill or crush burrows or crevices, and potentially 
reduce the prey base for the California red-legged frog. Because this listed amphibian uses small 
mannnal burrows and soil crevices for shelter, individuals may be crushed, buried, or otherwise 
injured during construction activities. California red-legged frogs also may be run over by 
construction equipment or other vehicles accessing the construction areas. Disturbance caused 
by construction activities may cause frogs to disperse into areas of unsuitable habitat, increase the 
risk of predation or other sources of mortality. Siltation, fill, or spill of petroleum products or 
other chemicals could cause loss of prey items in or adjacent to the project area. Construction 
activities are likely to result in the direct disturbance, displacement, injury, and/or morality of 
California red-legged frogs. Individuals likely are to be killed or injured by construction 
equipment or other vehicles accessing the construction site. There is a likelihood of direct injury 
or mortality to the animal from injury or death due to pet cats or dogs owned by construction 
related persom1el, poisoning by pesticides, injury or death due to predators attracted to food or 
trash at the site, and harassment from night-lighting, noise, and vibration. Implementation of 
certain types of erosion control materials, such as plastic netting, could result in the entanglement 
and death of California red-legged frogs within these materials due to exposure or predators 
(Bartin and Kinkead 2005; Stuart et al. 2001). Disturbance from construction activities may also 
cause individuals to move into or across areas of unsuitable habitat where they may be prone to 
higher rates of mortality from vehicles and predation. 

Range-wide habitat loss, fragmentation, and degradation from multiple factors are the primary 
threats to the California red-legged frog (Service 1996, 2004). Loss of natural lands continues to 
occur further reducing the habitat available for this listed animal. However, the amount of 
historical and current habitat loss directly attributable to road loss has not been calculated, but the 
effect of habitat fragmentation on the California red-legged frog is significant. Fragmentation 
can reduce access to habitat as well as habitat suitability, increase mortality of animals that are 
moving between habitat patches due to increased risk of predation, and disrupt movements, 
dispersal, and gene flow. As barriers to movement for the California red-legged frog, roads 
create smaller patches of habitat and increase patch isolation. Smaller populations of animals are 
at greater risk of extinction by chance from demographic, genetic, and enviromnental stochastic 
events (Wilcox and Murphy 1985; Schoener and Spiller 1992). Isolated populations also have a 
higher chance of extinction without the demographic and genetic input of immigrants and a 
lower chance of colonization after extinction (Lande 1988; Sjogren-Gulve 1994). 
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The short tenn temporal effect will occur when suitable habitat is lost when riparian and other 
vegetation vegetation is removed for construction of the highway, and also due to the improved 
ability of predators to hunt the listed amphibian. Hilty and Merender (2004) found that, in 
contrast to native species, non-native mammalian predators were more active in narrow and 
denuded riparian corridors and in large expanses of agricultural land (vineyards) far from core 
habitat. The increased width of the highway along with higher numbers of vehicles and speed of 
the cars and trucks likely will discourage or prevent movement by the California red-legged frog. 

The necessity of moving between multiple habitats and breeding ponds means that many 
amphibian species, such as the California red-legged frog are especially vulnerable to roads in the 
landscape. Van Gelder (1973) and Cooke (1995) have examined the effect of roads on 
amphibians; and found that because of their activity patterns, population structure, and preferred 
habitats, aquatic breeding amphibians are more vulnerable to traffic mortality than some other 
species. 

Fahrig et al. (1995) found that high traffic two-lane paved roads had a much larger effect on frog 
abundance than low traffic two-lane roads. Mortality rates for anurans on high traffic roads are 
higher than on low traffic roads (Hels and Buchwald 200 I). Vos and Chardon (1998) found a 
significant negative effect of road density on the occupation probability of ponds by the moor 
frog (Rana arvalis) in the Netherlands. In addition, incidences of very large numbers of road
killed frogs are well documented (e.g., As ley and Robinson 1996), and studies have shown strong 
population level effects of traffic density (Carr and Fahrig 2001) and high traffic roads on these 
amphibians (Van Gelder 1973; Vos and Chardon 1998). Most studies regularly count road kills 
from slow moving vehicles (Hansen 1982; Rosen and Lowe 1994; Drews 1995; Mallick et al. 
1998) or by foot (Munguira and Thomas 1992). These studies assume that every victim is 
observed, which may be true for large conspicuous mammals, but it certainly is not true for small 
animals, such as the California red-legged frog. Amphibians appear especially vulnerable to 
traffic mortality because they readily attempt to cross roads, are slow-moving and small, and thus 
can not easily be avoided by drivers (Carr and Fahrig 2001). 

The direction and type of habitat used by dispersing animals is especially important in 
fragmented environments (Forys and Humphrey 1996). Models of habitat patch geometry 
predict that individual animals will exit patches at more "permeable" areas (Bueclmer 1987; 
Stamps et al. 1987). A landscape corridor may increase the patch-edge permeability by 
extending patch habitat (LaPolla and Barrett 1993), and allow individuals to move from one 
patch to another. The geometric and habitat features that constitute a "corridor" must be 
determined from the perspective of the animal (Forys and Humphrey 1996). 

State Route I 0 I from Navato to Petaluma is a formidable barrier to California red-legged frog 
and general wildlife movement. There are existing bridge and culvert crossings that have the 
potential to provide wildlife passage under State Route I 0 I. As part of the project, Caltrans 
plans to upsize the dian1eter of approximately 36 culvert pipes and one reinforced concrete box 
(RCB). These replacements will include the installation of two 18-inch pipes, twenty 24-inch 
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pipes, six 30-inch pipes, one 36-inch pipe, two 42-inch pipes, one 43-inch pipe and a 6 foot by 3 
foot RCB. In addition, Cal trans will install approximately 41 new culvert pipes, including one 
new 7 foot by 7 foot cattle pass. These new structures include five 18-inch pipes, fifteen 24-inch 
pipes, four 30-inch pipes, three 36-inch pipes, one 42-inch pipe, and two 48-inch double pipes. 
There are also existing crossing structures in Segment B that are not subject to project alteration. 
Those include two 7- to 10-foot high cattle crossings and eight 2- to 7-foot high RCBs. 

The project will provide more opportunity for wildlife passage under State Route 101, however, 
it is doubtful if frogs will use long corregated culverts across a 80-foot or wider roadway that are 
not day-lighted, do not have a natural bottom, and do not have regular maintenance to prevent 
filling with sediment and debris. The dimension of the tum1els is considered one of the most 
important variables in the design of passage ways for vertebrates (Yanes et al. 1995; Rodriguez 
et al. 1996); although no studies have determined a minimum width for the California red-legged 
frog, passages made for other small vertebrates, such as salamanders, must be wide and tall 
enough to enable animals to clearly see to the opposite end of the culvert, or there is lighting 
along the culvert provided by overhead grates. Ng et al. (2004) note that culverts typically are 
installed to accommodate water flow, the installation of such passage ways solely for listed 
species and wildlife, especially across major roadways, is justified if no other passages or 

· crossings exist and there is suitable habitat. It is also important that the crossing attract target 
listed species and wildlife; fencing or other measures be incorporated into a wildlife crossing to 
guide animals to the preferred crossing; the crossing be placed strategically to enhance habitat 
connectivity; and that the adjacent land use be conducive to long-tenn habitat protection 
(Portland State University 2003). The culvetis, RCBs, and cattle crossings proposed by Caltrans 
may not adequately minimize the reduction or elimination of the movement of the California red
legged frog. The long term viability of any designated wildlife crossing is questionable unless 
crossing locations and the habitat on both sides of the crossing are permanently set aside as open 
space or have a conservation easement or some other designation that limits development In 
addition, hog wire apparently will not be placed on the bottom one foot of the highway perimeter 
fence to deter frogs from entering the roadway and guide them towards safe crossings. The 
culverts may not be high enough to allow the animals to see through them to the other side of the 
roadway, improper placement in areas where the animals will not use them, and the nncertainty 
of maintenance and silt removal at drainage-associated crossings could eliminate their potential 
use by the frogs. The lack of hog wire will result in individuals crossing the roadway where they 
are more likely to be killed by vehicles. 

Larger culverts, e.g. at least 72 inches tall, grates placed midway on the culvert to allow lighting 
to encourage the animals to use them, placement in areas where the animals are moving through, 
and appropriate, maintenance and silt removal, and the use of properly sized hog wire along the 
bottom of the highway perimeter fence to guide the California red-legged frog to the culverts, 
RCBs, and cattle crossings should increase the potential for these animals to move across the 
State Route 10 I right-of-way in areas other than the bridged creek crossings. 
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Road studies suggest that properly designed passage can significantly reduce wildlife, including 
frog mortality (Dodd et al. 2004). The Town of Amherst in the State of Massachusetts installed 
two culverts with guiding fences to facilitate spotted salamander (Ambystoma maculatum) 
migration from their wintering burrows during the spring. Before the placement of these culverts 
under Henry Street, a two-lane street, salamander mortality was high. After installation, 
approximately 75.9% of animals that reached the tunnel entrances successfully passed through 
them (Jackson 1996). 

The installation of a concrete median will present a definitive barrier to Califomia red-legged 
frog movement over the road. Within the concrete medians, Caltrans plans to install Type S 
barriers for wildlife crossing every 20 feet and Type M wildlife crossings would be installed 
every 0.25 miles. Type S barriers are a type 60 concrete barrier with a 6 inch diameter opening at 
the base of the barrier for small animal passage. Type M wildlife crossings are a type 60 
concrete barrier with a 2-foot break in the barrier, with the break protected by a thrie-beam guard 
rail to deflect vehicle traffic. Given the amount of traffic on State Route 101 it is unlikely that 
frogs will be able to successfully cross the road even if they do manage to find these openings. 

Though the intent of wildlife culverts and crossings are to ensure safe passage of listed species 
and wildlife, they are also a benefit to human safety (Aleshire 2007; Ruediger and DiGiorgio 
undated; Sherwood 2007). Deer-automobile collisions, estimated by the Insurance Information 
Institute to occur at a rate of 500,000 per year, result in over $1 billion worth of vehicular 
damages, 29,000 human injuries, and 200 human fatalities each year (Comell University). 
Insurance company, State Farm estimates that there were more than 1.2 million claims for 
damage in crashes with animals during the last half of 2007 and the first half of 2008 (Highway 
Loss Data Institute 2008). Although most animal strikes do not result in human injnry, human 
deaths resulting from animal collision is increasing (Highway Loss Data Institute 2008). 
Culverts large enough to accommodate species such as deer ( Odocoileus species) and mountain 
lion (Felis concolor), while maintaining substrates for the Califomia red-legged frog and smaller 
wildlife, could reduce roadway collisions for a variety of species. For example, wildlife 
crossings of the Trans-Canada Highway in Canada's BanffNational Park have reduced wildlife 
road motiality by 80%, and as much as 96% for ungulates (Robbins 2003). 

Because their habitats have been fragmented, many endangered and threatened species exist as 
metapopulations (Verboom and Apeldom 1990; Verboom et al. 1991). A metapopulation is a 
collection of spatially discrete subpopulations that are connected by the dispersal movements of 
the individuals (Levins 1970; Hanski 1991). For metapopulations oflisted species, a prerequisite 
to recovery is determining if unoccupied habitat patches are vacant due to the attributes of the 
habitat patch (food, cover, and patch area) or due to patch context (distance of the patch to other 
patches and distance of the patch to other features). Subpopulations on patches with higher 
quality food and cover are more likely to persist because they can support more individuals. 
Large populations have less of a chance of extinction due to stochastic events (Gilpin and Soule 
1986). Similarly, small patches will support fewer individuals, increasing the rate of extinction. 
Patches that are near occupied patches are more likely to be recolonized when local extinction 
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occurs and may benefit from emigration of individuals via the "rescue" effect (Hanski 1982; 
Gotelli 1991; Holt 1993; Fahrig and Merriam 1985). For the metapopulation to persist, the rate 
of patches being colonized must exceed the rate of patches going extinct (Levins 1970). If some 
subpopulations go extinct regardless of patch context, recovery actions should be placed on patch 
attributes. Patches could be managed to increase the availability offood and/or cover. 
Movements and dispersal corridors likely are critical to California red-legged frog population 
dynamics, particularly because the animals likely currently persist as metapopulations with 
disjunct population centers. Movement and dispersal corridors are important for alleviating 
over-crowding and intraspecific competition, and also they are important for facilitating the 
recolonization of areas where the animal has been extirpated. Movement between population 
centers maintains gene flow and reduced genetic isolation. Genetically isolated populations are 
at greater risk of deleterious genetic effects such as inbreeding, genetic drift, and founder effects. 
The survival of wildlife species in fragmented habitats may ultimately depend on their ability to 
move among patches to access necessary resources, retain genetic diversity, and maintain 
reproductive capacity within populations (Hilty and Merenlender 2004; Petit eta!. 1995; Buza et 
a!. 2000). 

Most metapopulation or meta-population-like models of patchy populations do not directly 
include the effects of dispersal mortality on population dynamics (Hanski 1994; With and Crist 
1995; Lindemnayer and Possingham 1996). Based on these models, it has become a widely held 
notion that more vagile species have a higher tolerance to habitat loss and fragmentation than less 
vagile species. But models that include dispersal mortality predict exactly the opposite: more 
vagile species should be more vulnerable to habitat loss and fragmentation becase they are more 
susceptible to dispersal mortality (Fahrig 1998; Casagrandi and Gatto 1999). This prediction is 
supported by Gibbs (1998), who examined the presence-absence of five amphibian species across 
a gradient of habitat loss. He found that species with low dispersal rates are better able than 
more vagile species top persist in landscapes with low habitat cover. Gibbs (1998) postulated 
that the land between habitat serves as a demographic "drain" for many amphibians. 
Furthermore, Bonnet et a!. ( 1999) found that snake species that use frequent long-distance 
movements have higher mortality rates than do sedentary species. 

The construction activities at the proposed project could result in the introduction of chemical 
contaminants to the site. Substances used in road building materials or could leach out or wash 
out of the soil into adjacent habitat. Vehicles may leak hazardous substances such as motor oil 
and antifreeze. A variety of substances could be introduced during accidental spills of materials. 
Such spills can result from leaks in vehicles, small containers falling off vehicles, or from 
accidents resulting in whole loads being spilled. Large spills may be partially or completely 
mitigated by clean-up efforts, depending on the substance. California red-legged frogs using 
these areas could be exposed to any contaminants that are present at the site. Exposure pathways 
could include inhalation, dermal contact, direct ingestion, or ingestion of contaminated soil or 
plants. Exposure to contaminants could cause short- or long-term morbidity, possibly resulting 
in reduced productivity or mortality. Carcinogenic substances could cause genetic damage 
resulting in sterility, reduced productivity, or reduced fitness among progeny. Little information 



Mr. Walter C. Waidelich Jr. 56 

is available on the effects of contaminants on the California red-legged frog. The effects may be 
difficult to detect. Morbidity or mortality likely would occur after the animals had left the 
contaminated site, and more subtle effects such as genetic damage could only be detected through 
intensive study and monitoring. 

Preconstruction surveys and the relocation of individual red-legged frogs may reduce injury or 
mortality. However, the capturing and handling of red-legged frogs to remove them from a work 
area may result in the harassment, mortality or injury of individuals. Stress, injury, and mortality 
may occur as a result of improper handling, containment, and transport of individuals. Death and 
injury of individual red-legged frogs could occur at the time of relocation or later in time 
subsequent to their release. Although survivorship for translocated red-legged frogs has not been 
estimated, survivorship of translocated wildlife, in general, is lower because of intraspecific 
competition, lack of familiarity with the location of potential breeding, feeding, and sheltering 
habitats, risk of contracting disease in foreign environment, and increased risk of predation. 
Improper handling, containment, or transport of individuals would be reduced or prevented by 
use of a Service-approved biologist, by limiting the duration of handling, limited the distance of 
translocation, and requiring the proper transport. 

Biologists, construction workers, and construction equipment working in different areas and with 
different species may transmit diseases by introducing contaminated equipment. The chance of a 
disease being introduced into a new area is greater today than in the past due to the increasing 
occurrences of disease throughout amphibian populations in California and the United States. It 
is possible that chytrid fungus may exacerbate the effects of other diseases on amphibians or 
increase the sensitivity of the amphibian to environmental changes (e.g., water pH) that reduce 
normal immune response capabilities (Bosch et al. 2001). Implementation of the "Declining 
Amphibian Populations Task Force Fieldwork Code of Practice" during any aquatic survey 
activity will likely prevent transfer of diseases through contaminated equipment or clothing. 

Construction of roads can facilitate the invasion and establishment by species not native to the 
area (Gelbard and Belnap 2003) or are native and are better competitors than the California red
legged frog, such as the bullfrog, that could feed on or compete with, the listed amphibian or its 
food sources. Disturbance and alteration of habitat adjacent to roads may create favorable 
conditions for non-native plants and animals. These exotic species can spread along roadsides 
and then into adjacent habitat. Non-native animals may use modified habitats adjacent to road to 
disperse into California red-legged frog habitat. These animals could compete with the listed 
ranid for resources such as food or cover, or directly injure or kill the amphibians. Non-native 
plants and animals may reduce habitat quality for the threatened frog, and reduce the productivity 
or the local carrying capacity for the animals. Introductions of non-native species could cause 
California red-legged frogs to alter behavioral patterns by avoiding or abandoning areas near 
road. 
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Disturbed areas adjacent to roads provide favorable habitat conditions for a number of non-native 
plant species. Some of these taxa are aggressively invasive and they can alter natural 
communities and potentially affect habitat quality. A problematic species within the range of the 
California red-legged frog is yellow star thistle ( Centaurea melitensis). Dense stands of this 
plant can form along roadsides and then spread into adjacent habitat. This plant displaces native 
vegetation, competes with native plants for resources, and it may be difficult for the animals to 
move through due the plant's numerous sharp spines. Other species that may disperse along 
roads and invade adjacent riparian habitats include mustards (Brassica species) and Russian 
thistle (Sa/sola tragus) (Tellman 1997). Disturbed soils and reduced competition from native 
plants are some of the conditions that facilitate invasion along roads by non-native plant species. 

Negative effects to wildlife populations from roads may extend some distf\nce from the actual 
road, as the proposed project. The phenomenon can result from any of the effects already 
described in this biological opinion, such as vehicle-related mortality, habitat degradation, and 
invasive exotic species. Forman and Deblinger (1998) described the area affected as the "road 
effect" zone. Along a 4-lane road in Massachusetts, they determined that this zone extend for an 
average of approximately 980 feet to either side of the road for an average total zone width of 
approximately 1970 feet. However, in places they detected an effect> 0.6 mile from the road. 
Rudolph eta! ( 1999) detected reduced snake abundance up to 2790 feet from roads in Texas. 
They estimated snake abundance out to 2790 feet, so the effect may have been greater. 
Extrapolating to a landscape scale, they concluded the effect of roads on snake populations in 
Texas likely was significant, given that approximately 79% of the land area of the Lone Star 
State is within 1640 feet of a road. The "road-zone" effects can be subtle. Van der Zandt et al. 
(1980) reported that lapwings (Vanellus vanellus) and black-tailed godwits (Limosa limosa) 
feeding at 1575 feet-6560 feet from roads were disturbed by passing vehicles. The heart rate, 
metabolic rate and energy expenditure of female bighorn sheep ( Ovis canadensis) increases near 
roads (MacArthur et al. 1979). Trombulak and Frossell (2000) described another type of "road
zone' effect. Heavy metal concentrations from vehicle exhaust were greatest within 66 feet of 
roads, by elevated levels of metals in both soil and plants were detected at 660 feet of roads. The 
"road-zone" apparently varies with habitat type and traffic volume. Based on responses by birds, 
Forman (2000) estimated the effect zone along primary roads of 1000 feet in woodlands, 1197 
feet in grasslands, and 2657 feet) in natural lands near urban areas. Along secondary roads with 
lower traffic volumes, the effect zone was 656 feet. The "road zone" and the California red
legged frog have not been adequately investigated. 

The proposed compensation for the effects to 203.78 acres of California red-legged frog habitat 
will likely be beneficial to this listed species in Marin and/or Sonoma Counties. Caltrans 
proposes expenditure of the funds to purchase California red-legged frog credits at a Service
approved approved conservation bank, establishment of a Service-approved conservation 
easement, or obtaining fee title to habitat acquisition. 
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Cal trans is entertaining the possibility of obtaining a conservation easement at the Lawson's 
Landing property at Dillon Beach in Marin County. Lawson's Landing property is approximately 
940 acres, and is one of the few areas remaining in coastal California with an active dune system 
that is not under permanent conservation status. The site supports a high proportion of dune 
slack wetlands with breeding habitat for the California red-legged frog. It has the largest 
expanse of native coastal scrub vegetation on paleodunes north of Monterey. The beach supports 
one of the largest wintering populations for the threatened western snowy plover ( Charadrius 
alexandrinus nivosus) between San Francisco and the no1thern end oftheir range in Washington 
State. The endangered Myrtle's silverspot butterfly (Speyeria zerene myrtleae) has been 
documented in the past as well as the endangered Tidestrom's lupine (Lupinus tidestromii) and 
the potential exists to repatriate these species for their recovery. The dunes and wetlands host 
numerous other special status plants and invertebrates that are adapted to shifting sands and 
coastal wetlands. The site not only offers important biological resources, but geological interest, 
as well as stumJing scenic resources. The area contains important habitat for the California red
legged frog, as well as other listed species. Not all of the Lawson's Landing property provides 
habitat for the California red-legged frog but the establishment of a conservation easement on the 
California red-legged frog habitat within the Lawson's Landing property likely will provide 
benefits to several listed species, as well as native wildlife. 
There are also several ranchers in Marin and Sonoma Counties that would be willing to sell 
conservation easements on their land that would allow them to maintain ecologically sustainable 
grazing while providing in-perpetuity management for the California red-legged frog. 
Conservation easements would be especially valuable for this listed frog in areas of designated or 
proposed California red-legged frog critical habitat. 

Salt Marsh Harvest Mouse 

Construction and other work activities at the Petaluma River Bridge crossing would pennanently 
eliminate about 0.05 acres of pickleweed-vegetated habitat currently available for salt marsh 
harvest mice. Construction and other work activities in and around the pickleweed habitat near 
the Petaluma River Bridge crossing could affect individual salt marsh harvest mice through 
increased disturbance and habitat destruction. Increased levels of disturbance to salt marsh 
harvest mice would result from noise and vibrations from equipment and oilier work activities. 
Operation of equipment and associated loss of habitat would result in displacement of salt marsh 
harvest mice from protective cover and their territories/home ranges (through noise and 
vibrations) and/or direct injury or mortality (through crushing). These disturbances likely would 
disrupt normal behavior patterns of breeding, foraging, sheltering, and dispersal, and likely result 
in tl!e displacement of salt marsh harvest mice from their territory/home range in the areas where 
their habitat is destroyed. Displaced salt marsh harvest mice may have to compete for resources 
in occupied habitat, and may be more vulnerable to predators. Female salt marsh harvest mice 
are reproductively active from March tluough November (Fisler 1965), so disturbance during this 
period could result in abandomnent or failure of their litter. Thus, displaced salt marsh harvest 
mice may suffer from increased predation, competition, mortality, and reduced reproductive 
success. 
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Salt marsh harvest mice could be harmed if the habitat area affected by the proposed action is 
colonized by non-native, invasive plant species. The proposed action could result in the invasion 
of non-native plant species in the habitat area off the Petaluma River and subsequently into 
adjacent habitat areas for the salt marsh harvest mouse and California clapper rail. If established 
in these habitat areas, these non-native plant species could limit the habitat value of these areas 
for salt marsh harvest mice and California clapper rails by out competing and preventing or 
limiting the establishment of native wetland plant species. Successful removal of non-native, 
invasive plant species could prevent, or at least severely reduce the establishment of these 
undesirable species and ensure that current habitat values are reestablished or increased. 

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. 

Numerous non-Federal activities continue to negatively affect the California red-legged frog in 
Marin and Sonoma Counties. Habitats are lost or degraded as a result of road and utility 
construction and maintenance, overgrazing, agricultural expansion, and water irrigation and 
storage projects that may not be funded, permitted, or constructed by a Federal agency. Other 
threats include contamination, poisoning, increased predation, and competition from non-native 
species associated with human development. Small private actions that may impact listed 
species, such as conversion of land, small mammal population control, mosquito control, and 
residential development, may occur without consultation with or authorization by the Service or 
the California Department of Fish and Game pursuant to their respectively Endangered Species 
Act. 

As urban development continues, it will likely adversely affect upland areas that serve as 
dispersal and aestivation habitat for red-legged frogs. Continued development and maintenance 
of roadways to serve expanding urban areas may further fragment and isolate populations of red
legged frogs from other nearby populations. Increased predation associated with domesticated 
pets or feral animals generally accompanies urban expansion. As urban development encroaches 
on rural areas, the need increases for mosquito abatement programs that may introduce exotic 
fish into ponds used for breeding by red-legged frogs, thus impacting the reproductive success of 
this species. 

Increased levels of vehicles and increased vehicle speeds could lead to an increased mortality 
level for the California red-legged frog. The cumulative local development will result in 
temporary and permanent habitat fragmentation. The results of fragmentation are inhibition of 
genetic exchange between populations and impediments to recolonization of habitats from which 
populations have been extirpated. Small, isolated populations are substantially more vulnerable 
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to stochastic events (e.g., aberrant weather patterns, fluctuations in availability of food) and may 
exhibit reduced adaptability to environmental (natural or anthropogenic) changes. 

There is a continued demand for new housing and commercial development in Marin and 
Sonoma Counties and other road and development projects have been recently completed or are 
planned along the State Route 1, State Route 12, State Route 101, and State Route 116. These 
developments and further infill will eliminate the habitat connectivity between listed species 
habitat remaining habitat in the action area vicinity and the local region. Development of 
adjacent wildlife habitat will continue to result in the loss of not only breeding, resting, and 
foraging habitat, but the loss of dispersal corridors between breeding populations, thereby further 
isolating and fragmenting wildlife populations. Additionally, development of small reservoirs or 
water bodies, such as golf course hazards, and water diversions may occur which may pose 
further threats such as disruption of dispersal corridors for terrestrial species, and competition or 
predation from with non-native species such as bullfrogs for aquatic species. 

Cumulative effects to the California red-legged frog include continuing and future conversion of 
suitable breeding, foraging, sheltering, and dispersal habitat resulting from urban development. 
Additional urbanization can result in road widening and increased traffic on roads that bisect 
habitat, thereby increasing road-kill while reducing in size and further fragmenting remaining 
habitats. 

Cattle-grazing is a common land use practice in rural Marin and Sonoma Counties. Overgrazing 
results in degradation and loss of riparian vegetation, increased water temperatures, streambank 
and upland erosion, and decreased water quality in streams. Livestock operations may also 
degrade water quality with pesticides and nutrient contamination. However, light to moderate 
livestock grazing is generally thought to be compatible with continued successful use of 
rangelands by the red-legged frog and other listed species, provided the grazed areas do not also 
have intensive burrowing rodent control efforts (T. Jones, in !itt. 1993; Shaffer eta!. 1993). The 
shorter vegetation associated with grazed areas may make the habitat more suitable for ground 
squirrels whose burrows are utilized by red-legged frogs. Rodent control in rural areas in Marin 
and Sonoma Counties could contribute to the decline of red-legged frogs in the region; as well as 
other sensitive species that utilize burrows created by burrowing rodents. 

Agricultural development, impoundments, and irrigation can reduce stream flows, resulting in 
the loss of aquatic habitat during the summer for red-legged frogs. Discing is a common practice 
on agricultural lands which can result in substantial losses of upland habitat for red-legged frogs. 
Significant conversion of rural, undeveloped land to agricultural land, particularly vineyards, is 
currently occurring in Sonoma County, resulting in loss of upland habitat for listed species. 
California red-legged frogs likely are exposed to a variety of pesticides and other chemicals 
throughout their ranges. This amphibian species could also die from starvation due to the loss of 
their prey base. Hydrocarbon and other contamination from oil production and road runoff; the 
application of nnmerous chemicals for roadside maintenance; urban/suburban landscape 
maintenance; and rodent and vector control programs may all have negative effects on red-legged 
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frog populations. In addition, red-legged frogs may be harmed through increased road kill due to 
the construction and use of new roads and increased traffic in the overall region and collection by 
amphibian enthusiast and others. 

Further habitat fragmentation; additional non-native species introduction; translocation of 
infected individuals, and increased access to aquatic habitat could facilitate or increase the spread 
of amphibian diseases within the range of the California red-legged frog. The global mass 
extinction of amphibians primarily due to chytrid fungus continues to be of significant concern 
(Norris 2007; Skerratt et a/2007). 

The global average temperature has risen by approximately 0.6 degrees centigrade during the 
20th Century (International Panel on Climate Change 2001, 2007; Adger et a1 2007). There is an 
international scientific consensus that most of the warming observed has been caused by human 
activities (International Panel on Climate Change 2001, 2007; Adger et al. 2007), and that it is 
"very likely" that it is largely due to increasing concentrations of greenhouse gases (carbon 
dioxide, methane, nitrous oxide, and others) in the global atmosphere from burning fossil fuels 
and other human activities (Cayan et al. 2005, EPA Global Warming webpage http://yosemite. 
epa.gov; Adger et al. 2007). Eleven of the twelve years between 1995 and 2006 rank among the 
twelve warmest years since global temperatures began in 1850 (Adger et al. 2007). The warming 
trend over the last fifty years is nearly twice that for the last 100 years (Adger et al. 2007). 
Looking forward, under a high emissions scenario, the International Panel on Climate Change 
estimates that global temperatures will rise another four degrees centigrade by the end of this 
Century; even under a low emissions growth scenario, the International Panel on Climate Change 
estimates that the global temperature will go up another 1.8 degrees centigrade (International 
Panel on Climate Change 2001 ). 

The increase in global average temperatures affects certain areas more than others. The western 
United States, in general, is experiencing more warming than the rest of the Nation, with the 11 
western states averaging 1.7 degrees Fahrenheit wanner temperatures than this region's average 
over the 20th Century (Saunders et al. 2008). California, in particular, will suffer significant 
consequences as a result of global warming (California Climate Action Team 2006). In 
California, reduced snowpack will cause more winter flooding and summer drought, as well as 
higher temperatures in lakes and coastal areas. The incidence of wildfires in the Golden State 
also will increase and the amount of increase is highly dependent upon the extent of global 
warming. No less certain than the fact of global warming itself is the fact that global warming, 
unchecked, will harm biodiversity generally and cause the extinction of large numbers of species. 
If the global mean temperatures exceed a wam1ing of two to three degrees centigrade above pre
industrial levels, twenty to thirty percent of plant and animal species will face an increasingly 
high risk of extinction (International Panel on Climate Change 2001, 2007). 

The mechanisms by which global warming may push already imperiled species closer or over the 
edge of extinction are multiple. Global wanning increases the frequency of extreme weather 
events, such as heat waves, droughts, and stonns (International Panel on Climate Change 2001, 
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2007; Califomia Climate Action Team 2006; Lenihan eta!. 2003). Extreme events, in turn may 
cause mass mortality of individuals and significantly contribute to determining which species 
will remain or occur in natural habitats. As the global climate warms, terrestrial habitats are 
moving northward and upward, but in the future, range contractions are more likely than simple 
northward or upslope shifts. Ongoing global climate chmige (Anonymous 2007; Inkley eta!. 
2004; Adger eta!. 2007; Kanter 2007) likely imperils the California red-legged frog and the 
resources necessmy for its survival. Since climate change threatens to disrupt annual weather 
patterns, it may result in a loss of their habitats and/or prey, and/or increased numbers of their 
predators, parasites, and diseases. Where populations are isolated, a changing climate may result 
in local extinction, with range shifts precluded by lack of habitat. 

Numerous activities continue to eliminate habitats of salt marsh harvest mice. Habitat loss and 
degradation affecting this species continues as a result of urbanization, freshwater urban run-off, 
and contaminant inputs. Salt marsh harvest mice are also affected by increased predation 
associated with human development, a11d disturbance of breeding and foraging behavior. All of 
these non-Federal activities are expected to continue to adversely affect listed species considered 
in this opinion within the action area. 

INCIDENTAL TAKE STATEMENT 

Section 9(a)(l) of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the 
take of endangered and threatened fish and wildlife species without special exemption. Take is 
defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harass is defined by the Service as an intentional or negligent act or 
omission which creates the likelihood of injury to a listed species by annoying it to such an 
extent as to significantly disrupt normal behavioral patterns which include, but are not limited to, 
breeding, feeding, or sheltering. Harm is defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by impairing 
behavioral patterns including breeding, 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 
intended as part of the agency action is not considered to be prohibited taking under the Act 
provided that such taking is in compliance with this Incidental Take Statement. 

The measures described below are non-discretionary, and must be implemented by FHWA so 
that they become binding conditions of any grant or pennit issued to FHW A as appropriate, in 
order for the exemption in section 7 ( o )(2) to apply. FHW A has a continuing duty to regulate the 
activity covered by this Incidental Take Statement. IfFHWA (1) fails to require Caltrans to 
adhere to the terms and conditions ofilie incidental take statement through enforceable tenns that 
are added to the pennit or grant document, and/or (2) fails to retain oversight to ensure 
compliance with these terms and conditions, the protective coverage of section 7(o)(2) may 
lapse. 
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Amount or Extent of Take 

The Service anticipates that incidental take of the California red-legged frog will be difficult to 
detect because when California red-legged frogs are not in their breeding ponds, they inhabit the 
burrows of ground squirrels or other rodents; they may be difficult to locate due to their cryptic 
appearance and behavior; the juvenile and adult animals may be located a distance from the 
breeding ponds; the migrations occur on a limited period during rainy nights in the fall, winter, or 
spring; and the finding of an injured or dead individual is unlikely because of their relatively 
small body size. Recent project monitoring suggests that California red-legged frogs are difficult 
to find during preconstruction clearance surveys that include excavation of potential upland 
salamander refugia in close proximity to breeding ponds and other aquatic habitat. Losses of 
California red-legged frogs may also be difficult to quantify due to seasonal fluctuations in their 
numbers, random environmental events, changes in water regime at their breeding ponds, or 
additional environmental disturbances. Due to the difficulty in quantifYing the number of 
California red-legged frogs that will be taken as a result of the proposed action, the Service is 
quantifYing take incidental to the project as all of the California red-legged frogs inhabiting or 
utilizing the 206.94 acres of habitat identified within Segment Band Washington Creek and 
Lynch Creek in Segment C. The incidental take is expected to be in the form of harm, 
harassment, injury, and mortality to adult California red-legged frogs from habitat 
loss/degradation, construction-related disturbance, and capture and relocation. 

The Service anticipates incidental take of the salt marsh harvest mouse will be difficult to detect 
or quantifY because of the variable, unknown size of any resident population over time, and the 
difficulty of finding killed or injured small manunals. The level of take of salt marsh harvest 
mice can be anticipated by the loss of available habitat. The Service considers the number of salt 
marsh harvest mice subject to harassment from noise and vibrations to be impracticable to 
estimate. Upon implementation of the Reasonable and Prudent Measures, incidental take 
associated with the proposed project in the form of harm, and harassment of the salt marsh 
harvest mouse caused by habitat loss and construction activities will become exempt from the 
prohibitions described under section 9 of the Act. 

Upon implementation of the following reasonable and prudent measures incidental take 
associated with the proposed action described above for the California red-legged frog and salt 
marsh harvest mouse will become exempt from the prohibitions described under section 9 of the 
Act. 

Effect of the Take 

The Service determined that this level of anticipated take is not likely to result in jeopardy to the 
California red-legged frog or the salt marsh harvest mouse.. There is no designated or proposed 
critical habitat for the listed frog in the action area and critical habitat has not been designated for 
the salt marsh harvest mouse. 
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Reasonable and Prndent Measures 

The following reasonable and prudent measures are necessary and appropriate to minimize the 
effect of the proposed action on the California red-legged frog and the salt marsh harvest mouse. 
FHWA will be responsible for compliance with these measures which they will entrust Caltrans 
to implement: 

1. FHW A will ensure the conservation measures in the project description as 
described in the May 2008, Biological Assessment, the August 27, 2008 
revised project description, and this biological opinion will be implemented. 

2. FHW A will ensure adverse effects to the California red-legged frog and the 
salt marsh harvest mouse will be minimized. 

3. FHW A will ensure their compliance With this biological opinion. 

Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of the Act, with implementation under 
the direction of Calfrans, FHW A shall ensure compliance with the following terms and 
conditions, which implement the reasonable and prudent measures described above. These terms 
and conditions are nondiscretionary. 

1. The following Terms and Conditions implement Reasonable and Prudent Measure one 
(1): 

a. FHW A shall minimize fue potential for harm, harassment, or killing of federally listed 
wildlife species resulting from project related activities by implementation of the 
conservation measures as described in the May 2008, Biological Assessment, fhe 
Angust 27,2008 revised project description, and appearing in the Project Description 
of this biological opinion. 

b. FHW A/Caltrans shall inclnde Special Provisions that include the Conservation 
Measures and the Terms and Conditions of this biological opinion in the solicitation 
for bid infonnation. In addition, Caltrans shall educate and inform contractors 
involved in the project as to the requirements of the biological opinion. 

c. Caltrans and FHW A have proposed to provide I: I compensation for the effects to 
203.78 acres of California red-legged frog habitat. Acceptable compensation shall be 
satisfied through in-perpetuity preservation of high quality red-legged frog habitat 
consisting of a breeding and/or significant dispersal habitat between breeding 
populations or a biological equivalent site similar to Lawson's Landing through 
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purchase of bank credits and/or acquisition of a conservation easement or fee title. 
Purchase of the site shall be reviewed and approved by the Service. 

If a compensation bank is proposed in lieu of acquisition it shall be a Service
approved bank. 

An approved ecologically-based conservation easement shall include restricted public 
access, a management plan, and an in-perpetuity endowment or other pennanent non
wasting management fund based on a property analysis. The management plan shall 
include a description of the site, management needs (e.g. grazing plan, non-native 
vegetation and animal control, etc), when the management activities should be 
implemented, how often and to what level monitoring of the site shall occur, and a 
action/contingency plan to address potential management issues. 

Proposed habitat acquisition shall also be accompanied by a Service-approved 
conservation easement that shall include restricted public access, a management plan, 
and an in-perpetuity endowment based on a property analysis. 

Caltrans will demonstrate measurable progress in proving the Service approved 
compensation prior to initiating construction in Segment B in Phase 1, not no later 
than initiating construction on Phase 2. 

d. Wildlife crossings established in Segment B shall be reviewed and approved by the 
Service. 

e. .FHW A/Caltrans shall prepare a relocation plan for moving Califomia red-legged 
frogs that will be submitted to the Service for review and approval at least thirty (30) 
calendar days prior to the date of groundbreaking. 

2. The following Terms and Conditions implement Reasonable and Prudent Measure 
two (2): 

a. The Resident Engineer or their designee shall be responsible for implementing the 
conservation measures and Terms and Conditions of this biological opinion and shall 
be the point of contact for the project. The Resident Engineer or their designee shall 
maintain a copy of this biological opinion onsite whenever construction is taking 
place. Their name and telephone number shall be provided to the Service at least 
thirty (30) calendar days prior to groundbreaking at the project. Prior to ground 
breaking, the Resident Engineer must submit a letter to the Service verifying that they 
posses a copy of this biological opinion and have read the Tenus and Conditions. 

b. The Caltrans biologist shall have oversight over implementation of all the Terms and 
Conditions in this biological opinion, and shall have the authority to stop project 
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activities, through communication with the Resident Engineer or their designee, if any 
of the requirements associated with these Terms and Conditions are not being 
fulfilled. If biologist/construction liaison has requested a stop work due to take of any 
of the listed species the Service and the California Department of Fish and Game will 
be notified within one (1) working day via email or telephone. 

c. Only Service-approved biologist(s) who are familiar with the biology and ecology of 
the California red-legged frog shall capture or handle this listed species. 

d. To control erosion during and after implementation of the project, the applicant will 
implement erosion control BMPs. Erosion control measures and BMPs, which retain 
soil or sediment, runoff from dust control, and hazardous materials on the 
construction site and prevent these from entering aquatic habitat, will be placed, 
monitored, and maintained throughout the construction operations. These measures 
and BMPs may include, but are not limited to, silt fencing, sterile hay bales, 
vegetative strips, hydroseeding, and temporary sediment disposal. 

e. Nets or bare hands may be used to capture California red-legged frogs. Service
approved biologists will not use soaps, oils, creams, lotions, repellents, or solvents of 
any sort on their hands within two hours before and during periods when they are 
capturing and relocating red-legged frogs. To avoid transferring disease or pathogens 
between aquatic habitats during the course of surveys or handling of red-legged frogs, 
Service-approved biologists will follow the Declining Amphibian Populations Task 
Force's "Code of Practice." Service-approved biologists will limit the duration of 
handling and captivity of red-legged frogs. While in captivity, individual frogs shall 
be kept in a cool, moist, aerated environment, such as a bucket containing a damp 
sponge. Containers used for holding or transporting adults shall not contain any 
standing water. California red-legged frogs should not be moved outside their 
functional population in order to reduce translocation stress and the spread of disease. 

f. Biologists shall take precautions to prevent introduction of amphibian diseases to the 
action area by disinfecting equipment and clothing as directed in the October 2003, 
California tiger salamander survey protocol titled, Interim Guidance on Site 
Assessment and Field Surveys for Determining Presence or a Negative Finding of the 
California Tiger Salamander and the recommended equipment decontamination 
procedures within the Service's California Red-Legged Frog Survey Guidance. Both 
items are available at the Service's Sacramento office website 
(http://www.fws.gov/sacramento/es/protocol.htm). Disinfecting equipment and 
clothing is especially important when biologists are coming to the action area to 
handle salamanders or frogs after working in other aquatic habitats. 
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g. All California red-legged frogs encountered in the action area should be relocated to a 
Service-approved location. The relocation site must be approved for the Marin 
Sonoma Narrows Project prior to ground breaking. 

h. An outline of the employee environmental awareness program shall be submitted to 
the Deputy Assistant Field Supervisor of the Endangered Species Program at the 
Sacramento Fish and Wildlife Office within twenty (20) working days prior to the 
start of construction. Documentation of the training, including individual signed 
affidavits, will be kept of file and available on request. 

1. Permanent and temporary disturbances and other types of project-related disturbance 
to the habitats of the California red-legged frog and the salt marsh harvest mouse shall 
be minimized to the maximum extent practicable by Caltrans. To minimize 
temporary disturbances, all project-related vehicle traffic shall be restricted to 
established roads, construction areas, and other designated areas. These areas also 
should be included in pre-construction surveys and, to the maximum extent possible, 
should be established in locations disturbed by previous activities to prevent further 
adverse effects. 

J. Areas disturbed by project activities will be recontoured to pre-project conditions and 
reseeded with an appropriate erosion-controlmixture. The seed mixture will include 
appropriate native grasses and forbs. Areas that will be subjected to ongoing 
maintenance are not areas of temporary effects even if they are restored within one 
year following the initial disturbance. 

k. Construction activities shall not occur adjacent to the pickleweed wetland on the 
north side of the Petaluma River during high tide events of eight feet or greater (as 
determined by NA VD88 vertical datum) when salt marsh harvest mice might seek 
refuge outside of the adjacent inundated tidal marsh. Activities shall not resume until 
the water level has dropped below the eight foot NA VD88 elevation. 

3. The following Terms and Conditions implement Reasonable and Prudent Measure three 
(3): 

a. The following shall be implemented for staging, storage sites, vehicle parking, and 
access associated with the project: 

I. Caltrans shall require as part of the construction contract that all 
contractors comply with the Act in the performance of the work as 
described in the project description of this biological opinion and 
conducted within the action area. 
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2. If a staging, storage, access, or vehicle parking area that is in compliance 
with the Act is not available, the agency with jurisdiction and the 
contractor would be responsible for compliance with the Act. 

c. Caltrans shall report to the Service any information about take or suspected take of 
listed wildlife species not authorized by this biological opinion. Caltrans must notify 
the Service via electronic mail and telephone within 24 hours of receiving such 
infonnation. Notification must include the date, time, location of the incident or of 
the finding of a dead or injured m1imal, and photographs of the specific animal. The 
individual animal shall be preserved, as appropriate, and held in a secure location 
until instructions are received from the Service regarding the disposition of the 
specimen or the Service takes custody of the specimen. The Service contacts are 
Chris Nagano, Division Chief, Endangered Species Program, Sacramento Fish m1d 
Wildlife Office at (916) 414-6600, and Resident Agent-in-Charge Dan Crnm of the 
Service's Law Enforcement Division at (916) 414-6660. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(l) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endm1gered and 
threatened species. Conservation recommendations are discretionary agency activities that can 
be implemented to further the purposes of the Act, such as preservation of endangered species 
habitat, implementation of recovery actions, or development of information and data bases. 

The Service requests notification of the implementation of any conservation recommendations in 
order to be kept informed of actions minimizing or avoiding adverse effects or benefiting listed 
species or their habitats. We propose the following conservation recommendations: 

I. FHW A, Cal trans, Transportation Authority of Marin, and Sonoma County Transp01iation 
Authority should assist the Service in implementing recovery actions identified in the 
Recovery Plan for the California Red-legged Frog (Service 2002). 

2. Caltrans should consider participating in the planning for a regional habitat conservation plm1 
for the California red-legged frog, salt marsh harvest mouse, other listed species, and 
sensitive species. 

3. FHWA, Caltrans, Transportation Authority of Marin, and Sonoma County Transportation 
Authority should consider establishing fnnctioning preservation and creation conservation 
banking systems to further the conservation of the California red-legged frog, salt marsh 
harvest mouse, and other listed species. Such bm1king systems also could possibly be utilized 
for other required mitigation (i.e., seasonal wetlands, riparian habitats, etc.) where 
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appropriate. Efforts should be made to preserve habitat along roadways in association with 
wildlife crossings. 

4. Roadways can constitute a major barrier to critical wildlife movement. Therefore, FHWA, 
Cal tans, Transportation Authority of Marin, and Sonoma County Transportation Authority 
should incorporate culverts, tunnels, or bridges on highways and other roadways that allow 
safe passage by California red-legged frog, other listed animals, and wildlife. Photographs, 
plans, and other information in to the biological assessments if "wildlife friendly" crossings 
are incorporated into projects. Efforts should be made to establish upland culverts designed 
specifically for wildlife movement rather than acconnnodations for hydrology. 
Transportation agencies should also acknowledge the value of enhancing human safety by 
providing safe passage for wildlife in their early project design. 

5. FHW A and Caltrans should continue to pursue multifaceted compensation packages such as 
the one developed for the proposed U.S. Interstate 580/Isabel Avenue Interchange 
Construction Project on future formal consultations with the Service. 

6. Caltrans should continue to develop and implement their Early Statewide Biological 
Mitigation Planning Project that has been developed by the University of California at Davis, 
Road Ecology Center through Cal trans funding. 

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefiting listed and/or proposed species or their habitats, the Service requests notification of the 
implementation of these recommendations. 

REINITIATION--CLOSING STATEMENT 

This concludes formal consultation on the proposed State Route 101 Marin-Sonoma Narrows 
HOV Widening Project, Marin and Sonoma Counties, California. As provided in 50 CFR 
§402.16 and in the terms and conditions of this biological opinion, reinitiation of formal 
consultation is required where discretionary Federal agency involvement or control over the 
action has been maintained (or is authorized by law) and if: (1) the final project design exceeds 
the described action area in the May 2008 Biological Assessment; (2) the amount or extent of 
incidental take is exceeded; (3) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a marmer or to an extent not considered in this opinion; 
( 4) the agency action is subsequently modified in a mam1er that causes an effect to the listed 
species or critical habitat that was not considered in this opinion; or ( 5) 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, any operations causing such take must cease pending 
reinitiation. 
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' If you have questions concerning this opinion on the proposed State Route 1 01 Marin-Sonoma 
Narrows HOV Widening Project, Marin and Sonoma Counties, California, please contact John 
Cleckler or Ryan Olah at the letterhead address or at (916) 414-6600. 

Sincerely, 

~ (tr~ K. Moore 
Field Supervisor 

cc: 
Larry Vinzant, Cesar Perez, Federal Highway Administration, Sacramento, California 
Dale Jones, California Department of Transportation, Sacramento, California 
Jim Richards, John Yeakel, Kevin Melanephy, California Department of Transportation, 

Oakland, California 
Corinna Lu, CH2M Hill, Oakland, California 
Scott Wilson, Melissa Escaron, California Department of Fish and Game, Yountville, California 
Guy Preston, Preston Engineering Management Consulting, Ashland, Oregon 
Bill Gamlen, Transportation Authority of Marin, San Rafael, California 
John Maitland, Seana Gause, Sonoma County Transportation Authority, Santa Rosa, California 
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  SEGMENT B3 – CURVE CORRECTION 
  MARIN AND SONOMA COUNTIES, CALIFORNIA 
 
Dear Mr. Dansky: 
 
Geocon has performed environmental engineering services at the subject site. The site investigation 
was performed along the northbound and southbound shoulders, median, adjacent private property, 
and one overcrossing structure within the project limits of United States Highway 101 (US-101), 
Marin-Sonoma Narrows, Segment B3, in Marin and Sonoma Counties, California. 
 
The accompanying report summarizes the services performed including limited soil sample collection 
from borings advanced using hand-auger and direct-push drilling equipment, and laboratory testing. 
 
The contents of this report reflect the views of Geocon Consultants, Inc., who is responsible for the 
facts and accuracy of the data presented herein. The contents do not necessarily reflect the official 
views or policies of the State of California or the Federal Highway Administration. This report does 
not constitute a standard, specification, or regulation. 
 
If there are any questions concerning the contents of this report, or if Geocon may be of further 
service, please contact the undersigned at your convenience. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
Luann Beadle      Richard Day, CEG, CHG 
Senior Staff Scientist     Vice President 
 
 
(1) Addressee 
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PRELIMINARY SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

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

Marin-Sonoma Narrows (MSN) Segment B3 Curve Correction project was prepared by Geocon 

Consultants, Inc. at the request of Mark Thomas & Company, Inc. 

1.1 Project Description and Proposed Improvements 

The site area consists of the Segment B3 – Curve Correction portion of the MSN Project. The Segment 

B3 project extends from the southern intersection of San Antonio Road north to Kastania Road and 

consists of approximately 2.3 miles (the Site). 

 

The US-101 MSN Project – Segment B3 is proposed to include the following: 

• Outside widening and construction of a new segment of southbound SR101 requiring partial 
ROW acquisition of private property between approximate station 6547+00 and 6613+00. 

• Conversion of the existing northbound US-101 roadway into frontage road between 
approximate station 6552+00 and 6670+00. 

• Construction of a bridge over San Antonio Creek that will serve as a portion of US-101 
southbound. 

• Construction of a new water pipeline adjacent to US-101 northbound (approximate station 
6565+50 to 6653+00). The pipeline will cross beneath US-101 just north of San Antonio 
Creek and extend along the southbound shoulder, in the vicinity of the existing water pipeline. 
Partial ROW acquisition of private property is proposed between approximate station 6547+00 
and 6566+00 for the North Marin Water District (NMWD) easement. 

 

The proposed construction activities will be conducted within existing Caltrans ROW and at adjacent 

private properties proposed for partial acquisition. Specifically, sampling was conducted on the 

northbound and southbound shoulders, median, and one overcrossing within the project limits of 

US-101 in Marin and Sonoma Counties, California, which includes Post Miles (PM) MRN-101 PM 

26.5/27.6 and SON-101 PM 0.0/1. The site location is depicted on the Vicinity Map, Figure 1. 

1.2 Purpose 

The purpose of the proposed scope of services was to evaluate whether impacts due to ADL exist in 

the surface and near surface soil in the road-widening areas, to determine if soil and groundwater in 

the vicinity of the proposed San Antonio Creek Bridge have been impacted with petroleum 

hydrocarbons and metals, and determine if soil at proposed private properties has been impacted 

through agricultural use with metals, petroleum hydrocarbons, and pesticides. The information 
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obtained from this investigation will be used by Mark Thomas & Company, Inc. to evaluate soil and 

groundwater reuse/disposal options. 

 

The project also included a survey of the southbound San Antonio Creek bridge structure to assess the 

potential presence and quantity of asbestos and potential presence of lead paint prior to planned 

renovation activities. The results of the survey are provided in our report entitled Asbestos and 
Deteriorated Lead-Containing Paint Survey, San Antonio Creek Bridge (20-0019L/R), 04-MRN-101, 
Post Mile 27.62, Marin County, California, dated September 1, 2011. 

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 representative 

total metal content equals or exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) 

the representative soluble metal content equals or exceeds the respective Soluble Threshold Limit 

Concentration (STLC) based on the standard 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 representative soluble metal content equals or 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., representative 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 DTSC Variance 

The DTSC issued a statewide Variance effective July 1, 2009, regarding the management of 

ADL-impacted soils within Caltrans right-of-way. Under the Variance, soil that is classified as a 
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non-RCRA hazardous waste, based primarily on ADL content, may be suitable for reuse within 

Caltrans right-of-way. ADL soil that is classified as a RCRA hazardous waste is not eligible for reuse 

under the Variance and must be disposed of as a RCRA hazardous waste (Caltrans Type Z-3). 

 

ADL soil reused under the Variance must always be at least five feet above the highest groundwater 

elevation and, depending on lead concentrations, must be covered with at least one foot of non-

hazardous soil or a pavement structure. The ADL soil may not be placed in areas where it might 

contact groundwater or surface water (such as streams and rivers), and must be buried in locations that 

are protected from erosion that may result from storm water run-on and run-off. 

 

Review of the statewide Variance indicates the following conditions regarding the reuse and 

management of ADL-impacted soil as fill material for construction and maintenance operations. If 

ADL soil meets the Variance criteria but is not intended to be reused within Caltrans right-of-way, 

then the excavated soil must be disposed of as a California hazardous waste (Caltrans Type Z-2). A 

copy of the Variance is presented as Appendix A. 

 

Caltrans Type Y-1: ADL soil exhibiting a total lead concentration less than or equal to 1,411 

milligrams per kilogram (mg/kg), a DI-WET (WET using deionized water as extractant) lead 

concentration less than or equal to 1.5 milligrams per liter (mg/l), and a pH value greater than or equal 

to 5.5 may be reused within the same Caltrans corridor and must be covered with at least one foot of 

non-hazardous soil.  

 

Caltrans Type Y-2: ADL soil exhibiting a total lead concentration less than or equal to 1,411 mg/kg, 

a DI-WET lead concentration less than or equal to 1.5 mg/l, and a pH value greater than 5 and less 

than 5.5 may be reused within the same Caltrans corridor and must be covered and protected from 

infiltration by a pavement structure. 

 

ADL soil exhibiting a total lead concentration less than or equal to 1,411 mg/kg, a DI-WET lead 

concentration greater than 1.5 mg/l and less than or equal to 150 mg/l, and a pH value greater than 5 

may be reused within the same Caltrans corridor and must be covered and protected from infiltration 

by a pavement structure. 

 

ADL soil exhibiting a total lead concentration greater than 1,411 mg/kg and less than or equal to 3,397 

mg/kg, a DI-WET lead concentration less than or equal to 150 mg/l, and a pH value greater than 5 may 

be reused within the same Caltrans corridor and must be covered and protected from infiltration by a 

pavement structure. 
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Caltrans Type Z-2: ADL soil exhibiting a total lead concentration greater than 3,397 mg/kg, a DI-

WET lead concentration greater than 150 mg/l, or a pH value less than or equal to 5 is not eligible for 

reuse under the Variance and must be disposed of as a California hazardous waste. 

 

Caltrans Type Z-3: ADL soil exhibiting a TCLP lead concentration greater than or equal to 5 mg/l is 

not eligible for reuse under the Variance and must be disposed of as a RCRA hazardous waste. 

2.3 Naturally Occurring Asbestos 

As defined in current California Air Resources Board (CARB) rules, serpentine material refers to any 

material that contains at least 10% serpentine, and asbestos-containing serpentine refers to serpentine 

materials with an asbestos content greater than 5% as determined by CARB Test Method 435 (CARB 

435). The use of serpentine material for road surfacing is prohibited in California by Title 17 of the 

California Code of Regulations (CCR) Section 93106, Asbestos Airborne Toxic Control Measure 

(ATCM) for Surfacing Application (ATCM 93106), unless the material has been tested and 

determined to have an asbestos content of less than 0.25%. Materials found to contain asbestos of 

0.25% or more are considered to be designated waste if transported offsite, requiring disposal at a 

landfill facility designated to accept asbestos waste. Alternatively, asbestos-containing materials may 

be reused onsite if buried beneath a minimum 6 inches of soil. 

 

The CARB specifies mitigation practices for construction, grading, quarrying, and surface mining 

operations that contain natural occurrences of asbestos outlined in Title 17, Section 93105, Asbestos 

ATCM for Construction, Grading, Quarrying, and Surface Mining Operations (ATCM 93105). Based 

on Part (e) Subpart (2) of ATCM 93105 an asbestos dust mitigation plan is required and must be 

implemented for a project if NOA is disturbed after the start of construction. Additionally, ATCM 

93105 specifies that the air pollution control district (APCD) must be notified and an asbestos dust 

mitigation plan submitted to the APCD. The ATCM states that air monitoring may be required on the 

property. NOA potentially posses a health hazard when it becomes an airborne particulate. 

 

The construction/maintenance activities mentioned above could disturb NOA-laden debris and soil, 

thereby potentially creating an airborne hazard. Mitigation practices can reduce the risk of exposure to 

airborne NOA containing dust. Dust suppression practices include wetting the materials being 

disturbed and wearing approved respirators with high-efficiency particulate air (HEPA) filters during 

construction activities. 

2.4 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 
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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 table was used for this characterization: Table A – Shallow Soil (≤3 
meters below ground surface; bgs) – Groundwater is a Current or Potential Source of Drinking Water. 

The respective ESLs are listed at the end of Tables 3 through 7 for comparative purposes. 

3.0 SCOPE OF SERVICES 

We performed the following scope of services: 

3.1 Pre-field Activities 

• 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.  

• Retained the services of Cal Safety to provide traffic control during field operations. 

• Retained the services of Advanced Technology Laboratories (ATL) and EMSL Analytical 
(EMSL) to perform the sample analyses. 

• Notified Underground Service Alert (USA) at least 48 hours prior to fieldwork. 

3.2 Field Activities 

Geocon performed the site investigation between July 26 and August 2, 2011, which consisted of the 

following field activities: 

• Advanced 81 direct push soil borings along the shoulders and median of northbound and 
southbound US-101. Soil borings were advanced to a maximum depth of 2 feet. 

• Advanced 21 hand auger soil borings on privately-owned property proposed for partial ROW 
acquisition adjacent to southbound US-101. Soil borings were advanced to a maximum depth 
of 2 feet. 

• Collected a groundwater sample from piezometer well PW1 using hand-bailing techniques. 

• Collected 91 soil samples for analysis of CAM 17 metals. 

• Collected 194 soil samples for analysis of total lead. 

• Collected 44 soil samples for analysis of pH. 
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• Collected 21 soil samples for analysis of total petroleum hydrocarbons as gasoline (TPHg), as 
diesel (TPHd), and as motor oil (TPHmo), benzene, ethylbenzene, toluene and total xylenes 
(BTEX), and methyl tert-butyl ether (MTBE). 

• Collected 11 soil samples for analysis of pesticides. 

• Collected 10 soil samples for analysis of naturally-occurring asbestos (NOA). 

• Collected 1 groundwater sample for analysis of CAM 17 metals. 

• Collected 1 groundwater sample for analysis of TPHg. TPHd, TPHmo, BTEX and MTBE. 

• Transported samples to ATL and EMSL for analysis under standard chain-of-custody (COC) 
documentation. 

 

4.0 INVESTIGATIVE METHODS 

4.1 Sampling Procedures 

Soil samples were collected from a total of 102 boring locations, which are shown on the Site Plan, 

Figures 2a through 2j. The boring locations were surveyed using Differential Global Positioning 

System (DGPS) equipment, and coordinates are presented on Table 1.  

 

The soil samples for analysis of CAM 17 metals, TPHg, TPHd, TPHmo, BTEX, MTBE, and pesticides 

were collected in new glass jars, new stainless steel tubes or acetate liners sealed with Teflon tape and 

plastic end-caps. Soil samples for total lead were collected into glass jars or new resealable plastic 

bags. Soil samples for NOA analyses were collected into new resealable plastic bags. Sample 

containers were labeled and transported to Caltrans-approved, certified environmental laboratories 

using standard COC documentation. Hand auger soil borings were backfilled to surface with soil 

cuttings. Direct-push soil borings were backfilled with neat cement. 

 

Geocon provided 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 of to the ground surface within Caltrans ROW in a manner not to 

create runoff, away from drain inlets or potential water bodies. 

4.2 Laboratory Analyses 

Laboratory analyses performed by ATL and EMSL were under standard seven-day and ten-day turn-

around-times, respectively. Reproductions of the laboratory reports and COC documentation are 

presented as Appendix B. 

 

The soil samples were analyzed as follows: 

• 195 samples for total lead using Environmental Protection Agency (EPA) Method 6010 ICAP. 
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• 91 samples for CAM 17 metals according to Title 22 CCR, EPA Test Methods 6010 ICAP and 
7471A. 

• 73 samples with total lead concentrations greater than 50 mg/kg (i.e., greater than ten times the 
STLC of 5.0 mg/l) were further analyzed for WET lead. 

• 44 samples with WET lead concentrations greater than 5.0 mg/l were further analyzed for 
DI-WET lead. 

• 19 samples with total lead concentrations exceeding 100 mg/kg and WET lead concentrations 
exceeding 5 mg/l were further analyzed for TCLP lead using EPA Method 1311/7420. 

• 30 samples with total chromium concentrations exceeding 50 mg/kg (i.e., ten times the STLC 
of 5.0 mg/l for hexavalent chromium) were further analyzed for WET chromium. 

• 6 samples with total nickel concentrations exceeding ten times the STLC of 20 mg/l were 
further analyzed for WET nickel. 

• 21 samples for TPHg, BTEX, and MTBE using EPA Test Method 8021B. 

• 21 samples for TPH as diesel (TPHd) and as motor oil (TPHmo) using EPA Test Method 
8015M. 

• 11 samples for chlorinated pesticides using EPA Test Method 8081. 

• 10 samples for NOA using Polarized Light Microscopy (PLM) - EPA Test Method 600/R-93/116. 

• 44 samples for pH using EPA Method 9045. 

 

The groundwater sample was analyzed for: 

• CAM 17 metals according to Title 22 CCR, EPA Test Methods 6010 ICAP and 7471A. 

• TPHg, TPHd, and TPHmo using EPA Test Method 8015M. 

• BTEX and MTBE using EPA Test Method 8021B. 

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. 
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5.0 INVESTIGATIVE RESULTS 

5.1 Subsurface Conditions 

Observations during field activities indicated that surface soil at the project location generally consist 

of coarse gravel/rock to a depth of 0.5 to 1.0 feet, and dark grey clay from a depth of between 0.5 and 

1.0 to 3 feet. Groundwater was measured in piezometer PW1 at a depth of 9.36 feet. 

5.2 Laboratory Analytical Results 

A summary of the analytical results are presented in Tables 2 to 7. Reproductions of the laboratory 

reports and chain-of-custody documentation are presented as Appendix B. 

 

5.2.1 Soil 

5.2.1.1 Northbound Shoulder (NBS1 to NBS31) 

• Total lead was reported at concentrations ranging from 2.9 mg/kg to 1,200 mg/kg, with 29 
samples exceeding 50 mg/kg (i.e., exceeding ten times the STLC of 5 mg/l). 

• WET lead was reported at concentrations ranging from 0.54 to 45 mg/l. 

• DI-WET lead was reported at concentrations ranging from <0.25 to 0.31 mg/l. 

• TCLP lead was reported at concentrations ranging from 0.40 to 2.3 mg/l. 

• Total chromium was reported at concentrations ranging from 27 to 270 mg/kg, with 8 samples 
exceeding 50 mg/kg (i.e., ten times the STLC of 5 mg/l for hexavalent chromium). 

• WET chromium was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• Nickel was reported in the samples at concentrations ranging from 13 to 400 mg/kg, with one 
sample exceeding 200 mg/kg (i.e., ten times the STLC of 20 mg/l). 

• WET nickel was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• The following metals were not detected above their respective laboratory reporting limits: 
arsenic, beryllium, cadmium, molybdenum, selenium, silver, and thallium. Remaining CAM 
17 metals were reported at concentrations less than ten times their respective STLCs. 

 
5.2.1.2 Southbound Shoulder (SBS32 to SBS45 and SBS70 to SBS81) 

• Total lead was reported at concentrations ranging from 2.2 to 2,800 mg/kg, with 21 samples 
exceeding 50 mg/kg (i.e., exceeding ten times the STLC of 5 mg/l). 

• WET lead was reported at concentrations ranging from 1.1 to 130 mg/l. 

• DI-WET lead was not reported in the samples at or above the laboratory reporting limit of 0.25 
mg/l. 

• TCLP lead was reported at concentrations ranging from <0.25 to 11 mg/l. 

• Total chromium was reported at concentrations ranging from 18 to 320 mg/kg, with 6 samples 
exceeding 50 mg/kg (i.e., ten times the STLC of 5 mg/l for hexavalent chromium). 
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• WET chromium was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• Nickel was reported at concentrations ranging from 13 to 470 mg/kg, with 3 samples 
exceeding 200 mg/kg (i.e., ten times the STLC of 20 mg/l). 

• WET nickel was reported at concentrations ranging from <1.0 to 1.2 mg/l. 

• The following metals were not detected above their respective laboratory reporting limits: 
beryllium, molybdenum, selenium, silver and thallium. Remaining CAM 17 metals were 
reported at concentrations less than ten times their respective STLCs. 

 
5.2.1.3 Median (NBM47 to NBM68) 

• Total lead was reported at concentrations ranging from 1.6 to 1,100 mg/kg, with 21 samples 
exceeding 50 mg/kg (i.e., exceeding ten times the STLC of 5 mg/l). 

• WET lead was reported at concentrations ranging from 0.55 to 29 mg/l. 

• DI-WET lead was not detected at or above the laboratory reporting limit of 0.25 mg/l. 

• TCLP lead was reported at concentrations ranging from <0.25 to 1.6 mg/l. 

• Total chromium was reported at concentrations ranging from 13 to 160 mg/kg, with 4 samples 
exceeding 50 mg/kg (i.e., ten times the STLC of 5.0 mg/l for hexavalent chromium). 

• WET chromium was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• Nickel was reported at concentrations ranging from 15 to 250 mg/kg, with 1 sample exceeding 
200 mg/kg (i.e., ten times the STLC of 20 mg/l). 

• WET nickel was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• The following metals were not detected above their respective laboratory reporting limits: 
beryllium, molybdenum, selenium, silver and thallium. Remaining CAM 17 metals were 
reported at concentrations less than ten times their respective STLCs. 

 

5.2.1.4 Private Property Borings (P1 to P21) 

• Total lead was reported at concentrations ranging from 1.1 to 150 mg/kg, with 1 sample 
exceeding 50 mg/kg (i.e., exceeding ten times the STLC of 5 mg/l). 

• WET lead was reported at a concentration of 8.4 mg/l in the sample analyzed. 

• TCLP lead was not detected at or above the laboratory reporting limit of 0.50 mg/l in the 
sample analyzed. 

• Total chromium was reported at concentrations ranging from 26 to 170 mg/kg, with 26 
samples equal to or exceeding 50 mg/kg (i.e., ten times the STLC of 5.0 mg/l for hexavalent 
chromium). 

• WET chromium was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• Nickel was reported at concentrations ranging from 9.4 to 270 mg/kg, with 1 sample exceeding 
200 mg/kg (i.e., ten times the STLC of 20 mg/l). 

• WET nickel was not detected at or above the laboratory reporting limit of 1.0 mg/l.  
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• The following metals were not detected above their respective laboratory reporting limits: 
beryllium, cadmium, molybdenum, selenium, silver and thallium. Remaining CAM 17 metals 
were reported at concentrations less than ten times their respective STLCs. 

• TPHg was not detected at or above the laboratory reporting limit of 1.0 mg/kg. 

• TPHd was reported at concentrations ranging from 1.8 to 13 mg/kg. 

• TPHmo was reported at concentrations ranging from 5.5 to 91 mg/kg. 

• BTEX and MTBE were not detected at or above the laboratory reporting limits. 

• Chlorinated pesticides were not detected at or above the laboratory reporting limits. 

• NOA was not detected in the samples above the target laboratory sensitivity of 0.25%. 

 
5.2.2 Groundwater (PW1) 

• The following metals were not detected above their respective laboratory reporting limits: 
beryllium, selenium, silver and thallium. Remaining CAM 17 metals were reported at 
concentrations ranging from 0.0013 mg/l to 3.7 mg/l. 

• TPH as gasoline, BTEX and MTBE were not detected above the laboratory reporting limits 
for these compounds. 

• TPH as diesel was reported at a concentration of 0.094 mg/l. 

• TPH as motor oil was reported at a concentration of 0.099 mg/l. 

5.3 Laboratory Quality Assurance/Quality Control 

We reviewed the QA/QC results provided with the laboratory analytical reports. The data indicate 

several detection results for the method blanks below the reporting limits. The Matrix Spike (MS) 

and/or Matrix Spike Duplicate was outside recovery criteria for several samples, however, the 

analytical batch was validated by the Laboratory Control Sample (LCS). The relative percent 

differences (RPDs) of the duplicate samples for several of the analyses were outside criteria. The 

RPDs for several of the matrix spike duplicate samples for the analyses were outside criteria. 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 internal standard 

failure. Dilution was necessary for several samples 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. 
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5.4 Statistical Evaluation for Lead Detected in Soil Samples 

The lead data for the Site were treated as four sample populations for statistical evaluation that 

consisted of the following: 

A) Northbound Shoulder (borings NBS1 to NBS31) 

B) Southbound Shoulder (borings SBS32 to SBS45 and SBS70 to SBS81) 

C) Northbound Median (borings NBM46 to NBM69) 

D) Private Property (borings P1 to P21) 
 

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. 

 
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 were used to calculate the UCLs. 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. The following tables present the calculated UCLs and statistics for each data set. 

 
Northbound Shoulder (NBS1 to NBS31) 

SAMPLE 
INTERVAL 

(feet) 

90% TOTAL 
LEAD UCL 

(mg/kg) 

95% TOTAL 
LEAD UCL 

(mg/kg) 

TOTAL 
LEAD MEAN 

(mg/kg) 

MINIMUM 
VALUE 
(mg/kg) 

MAXIMUM 
VALUE 
(mg/kg) 

0.0 to 0.5 190.6 206.3 140.6 4.9 1,200 

1.0 to 1.5 61.4 66.4 43.4 2.5 380 

2.0 to 2.5 29.2 31.6 20.1 2.5 180 

 

Southbound Shoulder (SBS32 to SBS45 and SBS70 to SBS81) 
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SAMPLE 
INTERVAL 

(feet) 

90% TOTAL 
LEAD UCL 

(mg/kg) 

95% TOTAL 
LEAD UCL 

(mg/kg) 

TOTAL 
LEAD MEAN 

(mg/kg) 

MINIMUM 
VALUE 
(mg/kg) 

MAXIMUM 
VALUE 
(mg/kg) 

0.0 to 0.5 502.3 542.8 334.3 8.3 2,800 

1.0 to 1.5 27.3 29.1 20.6 2.5 100 

2.0 to 2.5 9.3 9.9 7.5 2.2 37 

 

Median (NBM46 to NBM69) 

SAMPLE 
INTERVAL 

(feet) 

90% TOTAL 
LEAD UCL 

(mg/kg) 

95% TOTAL 
LEAD UCL 

(mg/kg) 

TOTAL 
LEAD MEAN 

(mg/kg) 

MINIMUM 
VALUE 
(mg/kg) 

MAXIMUM 
VALUE 
(mg/kg) 

0.0 to 0.5 282.7 299.5 224.2 5.3 1,100 

1.0 to 1.5  52.8 59.8 32.4 2.5 340 

2.0 to 2.5 6.3 6.6 5.3 1.6 15 

 

Private Properties (P1 to P21) 

SAMPLE 
INTERVAL 

(feet) 

90% TOTAL 
LEAD UCL 

(mg/kg) 

95% TOTAL 
LEAD UCL 

(mg/kg) 

TOTAL 
LEAD MEAN 

(mg/kg) 

MINIMUM 
VALUE 
(mg/kg) 

MAXIMUM 
VALUE 
(mg/kg) 

0.0 to 0.5 25.7 28.1 17.5 3.3 150 

1.5 to 2.0  5.6 5.9 4.8 1.1 11 

 
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 72 (x, y) data points (i.e., soil samples analyzed for both total lead [x] and WET lead 

[y]) that were collected at the Site. The resulting coefficient of determination (r2) equaled 0.9185, 

which yields a corresponding correlation coefficient (r) of 0.9584. 

 

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 
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forcing the y-intercept equal to zero since that is a known point. The equation of the regression line 

was determined to be y = 0.0445(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 8a through 8c. 
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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 Lead in Soil 

6.1.1 Northbound Shoulder (borings NBS1 to NBS31) 

The following table summarizes the predicted waste classification for excavated soil based on the 

calculated weighted averages of the total lead UCLs for data collected from this portion of the Site. 

Weighted averages are calculated by using the total lead UCL 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 8a. 

 

Excavation Depth 

90% UCL 
Total Lead 

(mg/kg) 

90% UCL 
Predicted 

WET Lead 
(mg/l) 

95% UCL 
Total Lead 

(mg/kg) 
Waste 

Classification 
     

0 to 1.0 foot 190.6 8.5 206.3 Hazardous 
Underlying soil (1.0 to 2.5 feet) 50.7 2.3 54.8 Non-Hazardous 
     
0 to 2.0 feet 126 5.6 136 Hazardous 
Underlying Soil (2.0 to 2.5 feet) 29.1 1.3 31.6 Non-Hazardous 
     
0 to 2.5 feet 107 4.7 115 Non-Hazardous 

90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

 

Based on the data presented in the above table, soil excavated to a depth of 1.0 foot would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead 

concentration is greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results, 

excavated soil would not be classified as a RCRA hazardous waste. Based on the reported 

DI-WET and pH results, soil excavated from 0 to 1.0 foot may be reused onsite (as Caltrans Type Y-1) 

in accordance with the DTSC Variance by placing the excavated soil under clean fill or pavement. 

Underlying soil below a depth of 1.0 foot would be classified as non-hazardous based on lead content. 
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Excavated soil may be considered non-hazardous if excavation depths are 2.5 feet or greater and soil is 

managed as a whole, as the 90% UCL-predicted WET lead concentration is less than the STLC of 5.0 

mg/l. 

 
6.1.2 Southbound Shoulder (borings SBS32 to SBS45 and SBS70 to SBS81)  

The following table summarizes the predicted waste classification for excavated soil based on the 

calculated weighted averages of the total lead UCLs for data collected from this portion of the Site. 

The total and WET lead calculations are summarized in Table 8b. 

 

Excavation Depth 

90% UCL 
Total Lead 

(mg/kg) 

90% UCL 
Predicted 

WET Lead 
(mg/l) 

95% UCL 
Total Lead 

(mg/kg) 
Waste 

Classification 
     

0 to 1.0 foot 502.3 22.4 542.8 Hazardous 
Underlying soil (1.0 to 2.5 feet) 21.3 0.9 22.7 Non-Hazardous 
     
0 to 2.0 feet 265 11.8 286 Hazardous 
Underlying Soil (2.0 to 2.5 feet) 9.3 0.4 9.9 Non-Hazardous 
     
0 to 2.5 feet 214 9.5 231 Hazardous 

90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

 

Based on the data presented in the above table, soil excavated to a depth of 1.0 foot would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead 

concentration is greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results, 

excavated soil would not be classified as a RCRA hazardous waste. Based on the reported 

DI-WET and pH results, soil excavated from 0 to 1.0 foot may be reused onsite (as Caltrans Type Y-1) 

in accordance with the DTSC Variance by placing the excavated soil under clean fill or pavement. 

Underlying soil below a depth of 1.0 foot would be classified as non-hazardous based on lead content. 

 
6.1.3 Median (borings NBM46 to NBM69) 

The following table summarizes the predicted waste classification for excavated soil based on the 

calculated weighted averages of the total lead UCLs for data collected from this portion of the Site. 

The total and WET lead calculations are summarized in Table 8c. 

 

Excavation Depth 

90% UCL 
Total Lead 

(mg/kg) 

90% UCL 
Predicted 

WET Lead 
(mg/l) 

95% UCL 
Total Lead 

(mg/kg) 
Waste 

Classification 
     

0 to 1.0 foot 282.7 12.6 299.5 Hazardous 
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Underlying soil (1.0 to 2.5 feet) 37.3 1.7 42.1 Non-Hazardous 
     
0 to 2.0 feet 168 7.5 180 Hazardous 
Underlying Soil (2.0 to 2.5 feet) 6.3 0.3 6.6 Non-Hazardous 
     
0 to 2.5 feet 135 6.0 145 Hazardous 

90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

 

Based on the data presented in the above table, soil excavated to a depth of 1.0 foot would be 

classified as a California hazardous waste since the 90% UCL-predicted WET lead 

concentration is greater than the lead STLC of 5.0 mg/l. Based on the TCLP lead results, 

excavated soil would not be classified as a RCRA hazardous waste. Based on the reported 

DI-WET and pH results, soil excavated from 0 to 1.0 foot may be reused onsite (as Caltrans Type Y-1) 

in accordance with the DTSC Variance by placing the excavated soil under clean fill or pavement. 

Underlying soil below a depth of 1.0 foot would be classified as non-hazardous based on lead content. 

 

6.1.4 Private Properties (borings P1 to P21) 

The following table summarizes the predicted waste classification for excavated soil based on the 

calculated weighted averages of the total lead UCLs for data collected from this portion of the Site.  

 

Excavation Depth 

90% UCL 
Total Lead 

(mg/kg) 

90% UCL 
Predicted 

WET Lead 
(mg/l) 

95% UCL 
Total Lead 

(mg/kg) 
Waste 

Classification 
     

0 to 1.0 foot 25.7 1.1 28.1 Non-Hazardous 
Underlying soil (1.0 to 2.0 feet) 15.7 0.7 17 Non-Hazardous 
     
0 to 2.0 feet 20.7 0.9 22.6 Non-Hazardous 

90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 

 

Based on the data presented in the above table, excavated soil would not be classified as a California 

hazardous waste since the 90% UCL-predicted WET lead concentrations are less than the lead STLC 

of 5.0 mg/l. 

6.2 CAM 17 Metals 

CAM 17 metals results for soil samples are summarized in Table 3 and for the groundwater 

sample in Table 6. 
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6.2.1 Soil 

Based on the reported WET chromium and nickel results, soil would not be classified as hazardous 

waste. 

 

Arsenic, cobalt, lead, nickel and vanadium had reported concentrations greater than their respective 

ESL values and 95% UCLs were calculated for the full set of arsenic, cobalt, nickel and vanadium data 

collected at the Site. The UCLs were compared with the residential and commercial/industrial land use 

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: 

 

Metal 
95%  
UCL 

RESIDENTIAL 
ESL 

COMMERCIAL/ 
INDUSTRIAL 

ESL 

CONSTRUCTION 
EXPOSURE 

ESL 

PUBLISHED 
BACKGROUND 

MEAN1 

PUBLISHED 
BACKGROUND 

RANGE 1 

Arsenic 1.1 0.39 1.6 15 3.5 0.6 to 11.0 

Cobalt 23.5 40 80 94 14.9 2.7 to 46.9 

Nickel 89.3 150 150 260 57 9 to 509 

Vanadium 53.8 16 200 770 112 39 to 288 
Concentrations reported in milligrams per kilogram (mg/kg) 
1 Kearney Foundation of Soil Science, March 1996 

 

The 95% UCL arsenic value is greater than the residential land use ESL; however, it is less than the 

commercial/industrial land use and construction exposure ESLs and within the published background 

range. 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 95% UCL cobalt and nickel concentrations are less than their respective residential land use ESLs 

and within the published background ranges. 

 

The 95% UCL vanadium concentration is greater than the residential land use ESL; however, 

it is less than the commercial/industrial land use ESL and within the published background 

range. 
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6.2.2 Groundwater 

The CAM 17 metals concentrations in Site groundwater collected from piezometer PW1 were 

compared to ESLs (Tables A, B and F, SFRWQCB, May 2008). Antimony, arsenic, barium, 

chromium, cobalt, copper, lead, nickel, vanadium and zinc were reported at concentrations greater than 

their respective ESLs values for groundwater as a current/potential source for drinking water, 

groundwater not as a current or potential source for drinking water, and freshwater, marine and 

estuarine surface waters. Concentrations of remaining metals were below their respective ESL values. 

 

If groundwater is encountered during excavation activities, then disposal may be restricted based on 

metals content. 

 

6.3 Total Petroleum Hydrocarbons, BTEX and MTBE 

 

Petroleum hydrocarbon results for soil samples are summarized in Table 4 and for the 

groundwater sample in Table 7. 

 

6.3.1 Soil 

Soil samples collected from the private property portion of the Site were analyzed for TPHg, TPHd, 

TPHmo, BTEX and MTBE. TPHg was not detected in soil samples collected from the Site at or above 

the laboratory reporting limit of 1.0 mg/kg. TPHd concentrations ranged from 1.8 to 13 mg/kg, below 

the residential and commercial/industrial land use ESL of 83 mg/kg. TPHmo was reported at 

concentrations ranging from 5.5 to 91 mg/kg, with 1 of the 21 samples analyzed exceeding the 

residential and commercial/industrial land use ESLs of 83 mg/kg. The calculated 95% UCL for the 

TPHmo results is 34.2 mg/kg and is less than the residential and commercial/industrial land use ESLs. 

BTEX and MTBE were not reported in the soil samples collected at the Site at or above the laboratory 

reporting limits for these compounds. 

 

6.3.2 Groundwater 

TPHg, BTEX, or MTBE were not detected in groundwater sample PW1. TPHd was reported at a 

concentration of 0.094 mg/l, below the ESL for groundwater as a current or potential source of 

drinking water. BTEX and MTBE were not detected at or above the laboratory reporting limits. 

 

Disposal of groundwater at the Site should not be restricted on the basis of TPH range, BTEX or 

MTBE content. 
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6.4 Pesticides 

Pesticides were not detected in Site soil above their respective ESLs (see Table 4). 

6.5 Naturally Occurring Asbestos 

The mapped geology of the general area of the Site is indicative of a metamorphic regime where NOA 

minerals are likely to occur. However, the soil sample results indicate that NOA was not detected at a 

target laboratory sensitivity of 0.25% (see Table 5). 

6.6 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. 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 impacted soil. 
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7.0 REPORT LIMITATIONS 

This report has been prepared exclusively for Mark Thomas & Company, Inc. The information 

contained herein is only valid as of the date of the field sampling and will require an update to reflect 

additional information obtained. 

 

This report is not a comprehensive site characterization and should not be construed as such. The 

findings as presented in this report are predicated on the results of the limited sampling and laboratory 

testing performed. In addition, the information obtained is not intended to address potential impacts 

related to sources other than those specified herein. Therefore, the report should be deemed conclusive 

with respect to only the information obtained. We make no warranty, express or implied, with respect 

to the content of this report or any subsequent reports, correspondence or consultation. Geocon strived 

to perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 
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Boring Northing Easting Latitude Longitude

NBS 1 2,257,834.134 5,959,633.559 38.177142671 -122.594560013

NBS 2 2,258,059.483 5,959,431.523 38.177748921 -122.595280225

NBS 3 2,258,289.997 5,959,167.094 38.178365511 -122.596217850

NBS 4 2,258,474.151 5,958,974.409 38.178859230 -122.596902355

NBS 5 2,258,759.375 5,958,713.871 38.179626243 -122.597830744

NBS 6 2,258,912.566 5,958,588.984 38.180039122 -122.598277051

NBS 7 2,259,302.504 5,958,321.894 38.181093203 -122.599236428

NBS 8 2,259,461.653 5,958,259.846 38.181526304 -122.599464653

NBS 9 2,259,921.888 5,958,071.639 38.182778226 -122.600155187

NBS 10 2,260,304.922 5,957,983.762 38.183824382 -122.600490746

NBS 11 2,260,678.586 5,957,982.149 38.184850127 -122.600525534

NBS 12 2,261,214.832 5,957,940.496 38.186319754 -122.600712288

NBS 13 2,261,734.587 5,957,934.221 38.187746288 -122.600774706

NBS 14 2,262,210.547 5,957,920.785 38.189052144 -122.600858614

NBS 15 2,262,579.002 5,957,932.849 38.190064432 -122.600845423

NBS 16 2,263,307.714 5,958,085.704 38.192074433 -122.600370616

NBS 17 2,263,708.006 5,958,191.171 38.193179881 -122.600034989

NBS 18 2,264,258.705 5,958,321.016 38.194699750 -122.599626292

NBS 19 2,264,693.221 5,958,450.352 38.195900621 -122.599210276

NBS 20 2,265,071.445 5,958,526.027 38.196943643 -122.598976535

NBS 21 2,265,681.716 5,958,665.187 38.198627625 -122.598540036

NBS 22 2,266,116.455 5,958,731.048 38.199825195 -122.598344829

NBS 23 2,266,618.770 5,958,786.408 38.201207640 -122.598191419

NBS 24 2,267,178.086 5,958,837.271 38.202746293 -122.598058094

NBS 25 2,267,634.295 5,958,875.241 38.204001087 -122.597961581

NBS 26 2,268,134.448 5,958,841.045 38.205372080 -122.598119575

NBS 27 2,268,641.759 5,958,681.209 38.206754986 -122.598715271

NBS 28 2,269,092.421 5,958,532.222 38.207983038 -122.599268819

NBS 29 2,269,353.218 5,958,436.520 38.208693122 -122.599622160

NBS 30 2,269,649.295 5,958,336.525 38.209499796 -122.599993202

NBS 31 2,269,942.669 5,958,244.623 38.210299549 -122.600335883

SBS 32 2,269,468.137 5,958,264.465 38.208998014 -122.600229782

SBS 33 2,269,184.463 5,958,360.991 38.208225177 -122.599871779

SBS 34 2,268,871.789 5,958,463.009 38.207373064 -122.599492409

SBS 35 2,268,609.075 5,958,566.440 38.206658192 -122.599112033

SBS 36 2,268,366.505 5,958,643.119 38.205996973 -122.598826314

SBS 37 2,268,007.111 5,958,744.029 38.205016522 -122.598447179

TABLE 1
Boring Coordinates

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California
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Boring Northing Easting Latitude Longitude

TABLE 1
Boring Coordinates

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

SBS 38 2,267,583.068 5,958,760.213 38.203853369 -122.598357785

SBS 39 2,267,062.687 5,958,717.175 38.202422088 -122.598466920

SBS 40 2,266,553.244 5,958,676.544 38.201020983 -122.598568527

SBS 41 2,266,056.739 5,958,614.585 38.199654083 -122.598745338

SBS 42 2,265,579.185 5,958,529.681 38.198337798 -122.599003447

SBS 43 2,265,060.106 5,958,412.666 38.196905531 -122.599370015

SBS 44 2,264,563.070 5,958,272.796 38.195532372 -122.599817795

SBS 45 2,264,119.868 5,958,162.939 38.194308853 -122.600165358

SBS 70 2,262,479.986 5,957,806.918 38.189784835 -122.601275742

SBS 71 2,262,141.418 5,957,801.599 38.188855013 -122.601267796

SBS 72 2,261,620.089 5,957,828.460 38.187425429 -122.601133639

SBS 73 2,261,362.613 5,957,834.410 38.186718930 -122.601092833

SBS 74 2,260,526.917 5,957,860.474 38.184426241 -122.600936907

SBS 75 2,260,120.804 5,957,912.358 38.183314507 -122.600724726

SBS 76 2,259,824.724 5,957,986.881 38.182506252 -122.600442405

SBS 77 2,259,514.447 5,958,094.573 38.181661061 -122.600043614

SBS 78 2,259,125.611 5,958,297.132 38.180606041 -122.599308748

SBS 79 2,258,936.793 5,958,412.214 38.180094752 -122.598893753

SBS 80 2,258,648.635 5,958,640.841 38.179317726 -122.598076108

SBS 81 2,258,472.620 5,958,819.304 38.178845484 -122.597441687

NBM 46 2,258,517.625 5,958,873.711 38.178972386 -122.597255969

NBM 47 2,258,909.882 5,958,533.104 38.180028316 -122.598471193

NBM 48 2,259,317.786 5,958,266.072 38.181131720 -122.599431773

NBM 49 2,259,786.201 5,958,063.595 38.182405219 -122.600172573

NBM 50 2,260,303.425 5,957,956.977 38.183818622 -122.600583794

NBM 51 2,261,040.287 5,957,904.832 38.185838365 -122.600822710

NBM 52 2,261,394.689 5,957,898.662 38.186810949 -122.600871846

NBM 53 2,261,731.149 5,957,874.551 38.187733170 -122.600981991

NBM 54 2,262,479.155 5,957,881.527 38.189787153 -122.601016149

NBM 55 2,262,824.302 5,957,934.368 38.190737964 -122.600859299

NBM 56 2,263,277.302 5,958,031.850 38.191987622 -122.600555579

NBM 57 2,263,774.661 5,958,154.915 38.193360639 -122.600166315

NBM 58 2,264,245.990 5,958,276.461 38.194662097 -122.599780294

NBM 59 2,264,731.855 5,958,403.268 38.196003783 -122.599377089

NBM 60 2,265,214.993 5,958,532.932 38.197338159 -122.598963715

NBM 61 2,265,723.359 5,958,634.956 38.198740090 -122.598648457

NBM 62 2,266,204.746 5,958,708.875 38.200066221 -122.598428855



E8469-06-02 Tables.xls; 1 - Boring Coordinates 3 of 3 March 2012

Boring Northing Easting Latitude Longitude

TABLE 1
Boring Coordinates

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

NBM 63 2,266,725.327 5,958,758.975 38.201498488 -122.598295173

NBM 64 2,267,208.738 5,958,805.671 38.202828499 -122.598170428

NBM 65 2,267,712.199 5,958,840.162 38.204212802 -122.598089703

NBM 66 2,268,204.210 5,958,771.123 38.205559297 -122.598368291

NBM 67 2,268,696.476 5,958,601.661 38.206900307 -122.598996311

NBM 68 2,269,163.127 5,958,455.225 38.208172408 -122.599542238

NBM 69 2,269,662.818 5,958,285.382 38.209533772 -122.600172206

P1 2,265,413.551 5,958,433.307 38.197877135 -122.599325793

P2 2,265,267.873 5,958,380.074 38.197473919 -122.599499614

P3 2,265,043.750 5,958,323.048 38.196855108 -122.599680505

P4 2,264,767.139 5,958,249.619 38.196091186 -122.599914354

P5 2,264,667.421 5,958,189.868 38.195813741 -122.600114430

P6 2,264,434.750 5,958,111.725 38.195170162 -122.600368106

P7 2,264,067.107 5,958,022.141 38.194155326 -122.600651032

P8 2,263,845.731 5,957,969.131 38.193544301 -122.600818146

P9 2,263,534.858 5,957,906.772 38.192687000 -122.601010792

P10 2,263,166.325 5,957,823.153 38.191670087 -122.601272883

P11 2,262,938.229 5,957,768.121 38.191040486 -122.601446496

P12 2,262,605.154 5,957,664.251 38.190119669 -122.601781790

P13 2,262,526.144 5,957,664.160 38.189902753 -122.601775933

P14 2,262,326.288 5,957,682.738 38.189355220 -122.601695692

P15 2,262,129.374 5,957,666.673 38.188813627 -122.601736189

P16 2,261,977.928 5,957,687.414 38.188399132 -122.601652209

P17 2,261,737.762 5,957,645.299 38.187737191 -122.601779938

P18 2,261,482.252 5,957,672.312 38.187037387 -122.601666015

P19 2,261,107.120 5,957,584.617 38.186002103 -122.601941739

P20 2,260,786.225 5,957,567.304 38.185120061 -122.601976883

P21 2,260,352.369 5,957,595.281 38.183930693 -122.601845673

PW1 2,260,590.832 5,957,676.641 38.184608488 -122.601553515

Coordinates are shown in feet, NAD 83 (Zone 3)
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NBS 1-0 0 84 2.4 --- --- ---
NBS 1-1 1 28 --- --- --- ---
NBS 1-2 2 13 --- --- --- ---

NBS 2-0 0 22 --- --- --- ---
NBS 2-1 1 120 8.1 <0.25 --- 8.1
NBS 2-2 2 11 --- --- --- ---

NBS 3-0 0 85 5.6 <0.25 --- 8.1
NBS 3-1 1 16 --- --- --- ---
NBS 3-2 2 6.5 --- --- --- ---

NBS 4-0 0 220 9.0 <0.25 --- 8.1
NBS 4-1 1 23 --- --- --- ---
NBS 4-2 2 7.8 --- --- --- ---

NBS 5-0 0 21 --- --- --- ---
NBS 5-1 1 6.4 --- --- --- ---
NBS 5-2 2 11 --- --- --- ---

NBS 6-0 0 16 --- --- --- ---
NBS 6-1 1 6.8 --- --- --- ---
NBS 6-2 2 <5.0 --- --- --- ---

NBS 7-0 0 140 5.5 <0.25 --- 8.0
NBS 7-1 1 15 --- --- --- ---
NBS 7-2 2 11.0 --- --- --- ---

NBS 8-0 0 230 9.7 0.29 --- 8.3
NBS 8-1 1 11 --- --- --- ---
NBS 8-2 2 7.6 --- --- --- ---

NBS 9-0 0 43 --- --- --- ---
NBS 9-1 1 19 1.7 --- --- ---
NBS 9-2 2 5.9 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NBS 10-0 0 7.0 --- --- --- ---
NBS 10-1 1 160 6.9 0.30 --- 8.3
NBS 10-2 2 6.7 --- --- --- ---

NBS 11-0 0 16 --- --- --- ---
NBS 11-1 1 32 --- --- --- ---
NBS 11-2 2 100 3.4 --- --- ---

NBS 12-0 0 120 8.6 0.31 --- 10
NBS 12-1 1 380 15 <0.25 --- 7.7
NBS 12-2 2 2.7 --- --- --- ---

NBS 13-0 0 29 --- --- --- ---
NBS 13-1 1 34 --- --- --- ---
NBS 13-2 2 55 1.7 --- --- ---

NBS 14-0 0 120 3.8 --- --- ---
NBS 14-1 1 6.4 --- --- --- ---
NBS 14-2 2 7.2 --- --- --- ---

NBS 15-0 0 58 1.3 --- --- ---
NBS 15-1 1 180 5.8 <0.25 --- 7.3
NBS 15-2 2 180 3.4 --- --- ---

NBS 16-0 0 1,200 42 <0.25 1.7 7.4
NBS 16-1 1 55 0.54 --- --- ---
NBS 16-2 2 7.0 --- --- --- ---

NBS 17-0 0 530 45 <0.25 2.3 7.7
NBS 17-1 1 13 --- --- --- ---
NBS 17-2 2 <5.0 --- --- --- ---

NBS 18-0 0 74 2.7 --- --- ---
NBS 18-1 1 34 --- --- --- ---
NBS 18-2 2 120 1.5 --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NBS 19-0 0 34 --- --- --- ---
NBS 19-1 1 <5.0 --- --- --- ---
NBS 19-2 2 <5.0 --- --- --- ---

NBS 20-0 0 60 5.1 <0.25 --- 7.6
NBS 20-1 1 7.5 --- --- --- ---
NBS 20-2 2 5.1 --- --- --- ---

NBS 21-0 0 4.9 --- --- --- ---
NBS 21-1 1 5.1 --- --- --- ---
NBS 21-2 2 <5.0 --- --- --- ---

NBS 22-0 0 59 7.2 --- --- ---
NBS 22-1 1 <5.0 --- --- --- ---
NBS 22-2 2 2.9 --- --- --- ---

NBS 23-0 0 310 12 <0.25 0.40 7.1
NBS 23-1 1 <5.0 --- --- --- ---
NBS 23-2 2 <5.0 --- --- --- ---

NBS 24-0 0 35 --- --- --- ---
NBS 24-1 1 150 2.5 --- --- ---
NBS 24-2 2 24 --- --- --- ---

NBS 25-0 0 96 7.0 <0.25 --- 7.4
NBS 25-1 1 <5.0 --- --- --- ---
NBS 25-2 2 <5.0 --- --- --- ---

NBS 26-0 0 100 7.0 <0.25 --- 7.7
NBS 26-1 1 7.5 --- --- --- ---
NBS 26-2 2 <5.0 --- --- --- ---

NBS 27-0 0 9.5 --- --- --- ---
NBS 27-1 1 <5.0 --- --- --- ---
NBS 27-2 2 <5.0 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NBS 28-0 0 130 4.0 --- --- ---
NBS 28-1 1 4.9 --- --- --- ---
NBS 28-2 2 <5.0 --- --- --- ---

NBS 29-0 0 270 12 <0.25 --- 7.8
NBS 29-1 1 10 --- --- --- ---
NBS 29-2 2 8.7 --- --- --- ---

NBS 30-0 0 200 12 <0.25 0.48 6.6
NBS 30-1 1 <5.0 --- --- --- ---
NBS 30-2 2 5.9 --- --- --- ---

NBS 31-0 0 36 --- --- --- ---
NBS 31-1 1 5.8 --- --- --- ---
NBS 31-2 2 <5.0 --- --- --- ---

SBS 32-0 0 380 16 <0.25 0.26 6.7
SBS 32-1 1 24 --- --- --- ---
SBS 32-2 2 8.3 --- --- --- ---

SBS 33-0 0 40 --- --- --- ---
SBS 33-1 1 86 1.4 --- --- ---
SBS 33-2 2 37 --- --- --- ---

SBS 34-0 0 110 1.9 --- --- ---
SBS 34-1 1 84 2.9 --- --- ---
SBS 34-2 2 5.6 --- --- --- ---

SBS 35-0 0 68 1.1 --- --- ---
SBS 35-1 1 3.7 --- --- --- ---
SBS 35-2 2 <5.0 --- --- --- ---

SBS 36-0 0 39 --- --- --- ---
SBS 36-1 1 100 1.7 --- --- ---
SBS 36-2 2 20 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

SBS 37-0 0 120 2.7 --- --- ---
SBS 37-1 1 14 --- --- --- ---
SBS 37-2 2 <5.0 --- --- --- ---

SBS 38-0 0 64 1.5 --- --- ---
SBS 38-1 1 14 --- --- --- ---
SBS 38-2 2 4.2 --- --- --- ---

SBS 39-0 0 210 10 <0.25 0.45 7.7
SBS 39-1 1 39 --- --- --- ---
SBS 39-2 2 9.5 --- --- --- ---

SBS 40-0 0 220 10 <0.25 0.41 7.4
SBS 40-1 1 15 --- --- --- ---
SBS 40-2 2 5.1 --- --- --- ---

SBS 41-0 0 35 --- --- --- ---
SBS 41-1 1 <5.0 --- --- --- ---
SBS 41-2 2 3.5 --- --- --- ---

SBS 42-0 0 2,800 120 <0.25 5.0 7.6
SBS 42-1 1 <5.0 --- --- --- ---
SBS 42-2 2 <5.0 --- --- --- ---

SBS 43-0 0 40 --- --- --- ---
SBS 43-1 1 5.5 --- --- --- ---
SBS 43-2 2 <5.0 --- --- --- ---

SBS 44-0 0 47 --- --- --- ---
SBS 44-1 1 8.6 --- --- --- ---
SBS 44-2 2 <5.0 --- --- --- ---

SBS 45-0 0 170 5.6 <0.25 --- 7.8
SBS 45-1 1 17 --- --- --- ---
SBS 45-2 2 3.5 --- --- --- ---



E8469-06-02 Tables.xls; 2 - Lead -Soil 6 of 11 March 2012

TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

SBS 70-0 0 45 --- --- --- ---
SBS 70-1 1 14 --- --- --- ---
SBS 70-2 2 12 --- --- --- ---

SBS 71-0 0 180 5.0 <0.25 --- 7.6
SBS 71-1 1 8.8 --- --- --- ---
SBS 71-2 2 2.2 --- --- --- ---

SBS 72-0 0 16 --- --- --- ---
SBS 72-1 1 5.5 --- --- --- ---
SBS 72-2 2 6.0 --- --- --- ---

SBS 73-0 0 8.3 --- --- --- ---
SBS 73-1 1 <5.0 --- --- --- ---
SBS 73-2 2 8.9 --- --- --- ---

SBS 74-0 0 210 10 <0.25 <0.25 7.2
SBS 74-1 1 6.7 --- --- --- ---
SBS 74-2 2 6.0 --- --- --- ---

SBS 75-0 0 240 10 <0.25 <0.25 8.1
SBS 75-1 1 5.8 --- --- --- ---
SBS 75-2 2 7.1 --- --- --- ---

SBS 76-0 0 340 17 <0.25 0.48 8.3
SBS 76-1 1 10 --- --- --- ---
SBS 76-2 2 7.6 --- --- --- ---

SBS 77-0 0 190 8.7 <0.25 --- 8.1
SBS 77-1 1 7.6 --- --- --- ---
SBS 77-2 2 14 --- --- --- ---

SBS 78-0 0 170 4.8 --- --- ---
SBS 78-1 1 5.1 --- --- --- ---
SBS 78-2 2 6.5 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

SBS 79-0 0 2,300 130 <0.25 11 7.9
SBS 79-1 1 9.5 --- --- --- ---
SBS 79-2 2 <5.0 --- --- --- ---

SBS 80-0 0 150 9.6 <0.25 --- 8.3
SBS 80-1 1 33 --- --- --- ---
SBS 80-2 2 7.7 --- --- --- ---

SBS 81-0 0 500 16 <0.25 0.43 8.3
SBS 81-1 1 9.9 --- --- --- ---
SBS 81-2 2 5.8 --- --- --- ---

NBM 46-0 0 120 4.0 --- --- ---
NBM 46-1 1 11 --- --- --- ---
NBM 46-2 2 11 --- --- --- ---

NBM 47-0 0 220 7.7 <0.25 --- 7.6
NBM 47-1 1 8.7 --- --- --- ---
NBM 47-2 2 4.8 --- --- --- ---

NBM 48-0 0 37 --- --- --- ---
NBM 48-1 1 6.3 --- --- --- ---
NBM 48-2 2 <5.0 --- --- --- ---

NBM 49-0 0 24 --- --- --- ---
NBM 49-1 1 8.2 --- --- --- ---
NBM 49-2 2 7.9 --- --- --- ---

NBM 50-0 0 170 4.8 --- --- ---
NBM 50-1 1 <5.0 --- --- --- ---
NBM 50-2 2 <5.0 --- --- --- ---

NBM 51-0 0 160 5.1 <0.25 --- 7.9
NBM 51-1 1 4.1 --- --- --- ---
NBM 51-2 2 11 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NBM 52-0 0 5.3 --- --- --- ---
NBM 52-1 1 240 5.2 <0.25 --- 7.8
NBM 52-2 2 11 --- --- --- ---

NBM 53-0 0 220 8.5 <0.25 --- 7.7
NBM 53-1 1 6.6 --- --- --- ---
NBM 53-2 2 <5.0 --- --- --- ---

NBM 54-0 0 390 13 <0.25 --- 7.1
NBM 54-1 1 16 --- --- --- ---
NBM 54-2 2 7.6 --- --- --- ---

NBM 55-0 0 9.0 --- --- --- ---
NBM 55-1 1 6.1 --- --- --- ---
NBM 55-2 2 <5.0 --- --- --- ---

NBM 56-0 0 190 15 <0.25 --- 7.9
NBM 56-1 1 5.2 --- --- --- ---
NBM 56-2 2 1.6 --- --- --- ---

NBM 57-0 0 1,100 29 <0.25 1.6 8.0
NBM 57-1 1 6.2 --- --- --- ---
NBM 57-2 2 <5.0 --- --- --- ---

NBM 58-0 0 250 9.3 <0.25 0.88 8.2
NBM 58-1 1 <5.0 --- --- --- ---
NBM 58-2 2 2.5 --- --- --- ---

NBM 59-0 0 11 --- --- --- ---
NBM 59-1 1 <5.0 --- --- --- ---
NBM 59-2 2 <5.0 --- --- --- ---

NBM 60-0 0 440 13 <0.25 0.39 8.2
NBM 60-1 1 <5.0 --- --- --- ---
NBM 60-2 2 15 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NBM 61-0 0 47 --- --- --- ---
NBM 61-1 1 5.3 --- --- --- ---
NBM 61-2 2 9.9 --- --- --- ---

NBM 62-0 0 350 12 <0.25 --- 8.2
NBM 62-1 1 25 --- --- --- ---
NBM 62-2 2 5.5 --- --- --- ---

NBM 63-0 0 400 7.6 <0.25 --- 8.3
NBM 63-1 1 5.7 --- --- --- ---
NBM 63-2 2 <5.0 --- --- --- ---

NBM 64-0 0 360 20 <0.25 0.73 8.4
NBM 64-1 1 7.0 --- --- --- ---
NBM 64-2 2 4.2 --- --- --- ---

NBM 65-0 0 210 5.0 <0.25 --- 8.1
NBM 65-1 1 340 3.6 --- --- ---
NBM 65-2 2 8.0 --- --- --- ---

NBM 66-0 0 72 2.4 --- --- ---
NBM 66-1 1 <5.0 --- --- --- ---
NBM 66-2 2 <5.0 --- --- --- ---

NBM 67-0 0 360 9.5 <0.25 <0.25 8.0
NBM 67-1 1 5.4 --- --- --- ---
NBM 67-2 2 2.2 --- --- --- ---

NBM 68-0 0 86 2.8 --- --- ---
NBM 68-1 1 4.3 --- --- --- ---
NBM 68-2 2 <5.0 --- --- --- ---

NBM 69-0 0 150 4.6 --- --- ---
NBM 69-1 1 54 0.55 --- --- ---
NBM 69-2 2 <5.0 --- --- --- ---

P1-0.0 0 8.2 --- --- --- ---
P1-1.5 1.5 2.8 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

P2-0.0 0 9.8 --- --- --- ---
P2-1.5 1.5 2.2 --- --- --- ---

P3-0.0 0 12 --- --- --- ---
P3-1.5 1.5 1.9 --- --- --- ---

P4-0.0 0 11 --- --- --- ---
P4-1.5 1.5 1.5 --- --- --- ---

P5-0.0 0 5.3 --- --- --- ---
P5-1.5 1.5 1.1 --- --- --- ---

P6-0.0 0 3.3 --- --- --- ---
P6-1.5 1.5 1.9 --- --- --- ---

P7-0.0 0 11 --- --- --- ---
P7-1.5 1.5 2.1 --- --- --- ---

P8-0.0 0 11 --- --- --- ---
P8-1.5 1.5 1.4 --- --- --- ---

P9-0.0 0 13 --- --- --- ---
P9-1.5 1.5 2.1 --- --- --- ---

P10-0.0 0 20 --- --- --- ---
P10-1.5 1.5 3.2 --- --- --- ---

P11-0.0 0 14 --- --- --- ---
P11-1.5 1.5 6.7 --- --- --- ---

P12-0.0 0 13 --- --- --- ---
P12-1.5 1.5 7.0 --- --- --- ---

P13-0.0 0 16 --- --- --- ---
P13-1.5 1.5 9.3 --- --- --- ---

P14-0.0 0 17 --- --- --- ---
P14-1.5 1.5 7.5 --- --- --- ---
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TABLE 2
Summary of Lead Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

P15-0.0 0 8.9 --- --- --- ---
P15-1.5 1.5 6.0 --- --- --- ---

P16-0.0 0 11 --- --- --- ---
P16-1.5 1.5 1.5 --- --- --- ---

P17-0.0 0 150 8.4 --- <0.50 ---
P17-0.0R 0 83 --- --- --- ---
P17-1.5 1.5 6.1 --- --- --- ---

P18-0.0 0 11 --- --- --- ---
P18-1.5 1.5 6.8 --- --- --- ---

P19-0.0 0 8.7 --- --- --- ---
P19-1.5 1.5 11 --- --- --- ---

P20-0.0 0 7.5 --- --- --- ---
P20-1.5 1.5 10 --- --- --- ---

P21-0.0 0 6.2 --- --- --- ---
P21-1.5 1.5 7.7 --- --- --- ---

Hazardous Waste Criteria
TTLC (mg/kg) 1,000 --- ---

STLC (mg/l) --- 5.0 --- ---
TCLP (mg/l) --- --- --- 5.0

Notes:
mg/kg  = Milligrams per kilogram

mg/l  = Milligrams per liter
---  = Not analyzed

<5.0  = Not detected above the laboratory reporting limit
WET  = Waste Extraction Test using citric acid as the extraction fluid

DI-WET  = Waste Extraction Test using deionized water as the extraction fluid
TCLP  = Toxicity Characteristic Leaching Procedure
TTLC  = Total Threshold Limit Concentration
Italics  = Values listed in italics are results for re-analysis of sample for

     laboratory confirmation
STLC  = Soluble Threshold Limit Concentration
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TABLE 3
Summary of CAM 17 Metals Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California
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ID
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Depth 
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NBS 2-0 0 <2.0 <1.0 120 <1.0 <1.0 58
<1.0

14 28 22 0.12 <1.0 89 <1.0 <1.0 <1.0 39 62

NBS 4-2 2 <2.0 <1.0 340 <1.0 <1.0 27 15 22 7.8 <0.10 <1.0 47 <1.0 <1.0 <1.0 30 56

NBS 5-0 0 <2.0 <1.0 63 <1.0 <1.0 45 15 19 21 <0.10 <1.0 56 <1.0 <1.0 <1.0 44 48

NBS 6-1 1 3.8 <1.0 5.9 <1.0 <1.0 270
<1.0

36 41 6.8 <0.10 <1.0 400
<1.0

<1.0 <1.0 <1.0 73 69

NBS 8-2 2 <2.0 <1.0 180 <1.0 <1.0 72
<1.0

16 24 7.6 <0.10 <1.0 98 <1.0 <1.0 <1.0 38 49

NBS 9-0 0 <2.0 <1.0 81 <1.0 <1.0 51
<1.0

19 28 43 <0.10 <1.0 72 <1.0 <1.0 <1.0 49 46

NBS 11-1 1 <2.0 <1.0 79 <1.0 <1.0 59
<1.0

15 20 32 0.20 <1.0 77 <1.0 <1.0 <1.0 44 47

NBS 12-2 2 <2.0 <1.0 58 <1.0 <1.0 28 13 30 2.7 <0.10 <1.0 13 <1.0 <1.0 <1.0 61 22

NBS 14-0 0 <2.0 <1.0 95 <1.0 <1.0 41 15 28 120 0.18 <1.0 48 <1.0 <1.0 <1.0 43 71

NBS 16-2 2 <2.0 <1.0 66 <1.0 <1.0 32 21 26 7.0 <0.10 <1.0 33 <1.0 <1.0 <1.0 47 46

NBS 18-1 1 <2.0 <1.0 53 <1.0 <1.0 38 19 19 34 <0.10 <1.0 43 <1.0 <1.0 <1.0 52 33

NBS 19-0 0 <2.0 <1.0 86 <1.0 <1.0 41 21 32 34 <0.10 <1.0 21 <1.0 <1.0 <1.0 79 35
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NBS 21-0 0 <2.0 <1.0 160 <1.0 <1.0 55
<1.0

29 24 4.9 <0.10 <1.0 60 <1.0 <1.0 <1.0 49 50

NBS 22-2 2 <2.0 <1.0 180 <1.0 <1.0 51
<1.0

22 32 2.9 <0.10 <1.0 39 <1.0 <1.0 <1.0 34 53

NBS 26-2 2 <10 <5.0 78 <5.0 <5.0 47 39 20 <5.0 <0.10 <5.0 51 <5.0 <5.0 <5.0 50 51

NBS 27-0 0 <2.0 <1.0 59 <1.0 <1.0 42 22 16 9.5 <0.10 <1.0 42 <1.0 <1.0 <1.0 42 44

NBS 28-1 1 <2.0 <1.0 110 <1.0 <1.0 110
<1.0

26 22 4.9 <0.10 <1.0 150 <1.0 <1.0 <1.0 51 37

NBS 29-2 2 <2.0 <1.0 150 <1.0 <1.0 43 17 34 8.7 <0.10 <1.0 45 <1.0 <1.0 <1.0 46 58

SBS 32-2 2 <2.0 1.4 100 <1.0 <1.0 46 25 20 8.3 <0.10 <1.0 31 <1.0 <1.0 <1.0 54 35

SBS 34-0 0 <2.0 <1.0 81 <1.0 <1.0 45 19 26 110 <0.10 <1.0 53 <1.0 <1.0 <1.0 37 60

SBS 35-1 1 <2.0 <1.0 110 <1.0 <1.0 48 37 18 3.7 <0.10 <1.0 45 <1.0 <1.0 <1.0 53 29

SBS 36-0 0 <2.0 <1.0 80 <1.0 <1.0 53
<1.0

21 18 39 <0.10 <1.0 42 <1.0 <1.0 <1.0 45 47

SBS 38-2 2 <2.0 <1.0 100 <1.0 <1.0 48 20 12 4.2 <0.10 <1.0 34 <1.0 <1.0 <1.0 54 24

SBS 40-0 0 <2.0 <1.0 120 <1.0 <1.0 18 13 13 220 <0.10 <1.0 13 <1.0 <1.0 <1.0 28 42

SBS 41-2 2 <2.0 <1.0 39 <1.0 <1.0 26 15 13 3.5 <0.10 <1.0 17 <1.0 <1.0 <1.0 46 23



E8469-06-02 Tables.xls; 3 - Metals - Soil 3 of 7 March 2012

TABLE 3
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SBS 42-0 0 <2.0 <1.0 160 <1.0 1.1 35 16 39 2,800 <0.10 <1.0 41 <1.0 <1.0 <1.0 35 240

SBS 44-1 1 <2.0 <1.0 73 <1.0 <1.0 27 21 26 8.6 <0.10 <1.0 19 <1.0 <1.0 <1.0 64 39

SBS 45-2 2 <2.0 <1.0 77 <1.0 <1.0 38 29 35 3.5 <0.10 <1.0 20 <1.0 <1.0 <1.0 92 30

SBS 71-2 2 <2.0 <1.0 110 <1.0 <1.0 69
<1.0

15 20 2.2 <0.10 <1.0 57 <1.0 <1.0 <1.0 36 35

SBS 73-0 0 4.9 <2.0 6.6 <2.0 <2.0 320
<1.0

42 45 8.3 0.23 <2.0 470
<1.0

<2.0 <2.0 <2.0 83 82

SBS 75-2 2 <2.0 <1.0 67 <1.0 <1.0 150
<1.0

52 51 7.1 <0.10 <1.0 240
<1.0

<1.0 <1.0 <1.0 48 63

SBS 76-1 1 <2.0 <1.0 100 <1.0 <1.0 93
<1.0

21 26 10 <0.10 <1.0 140 <1.0 <1.0 <1.0 48 48

SBS 78-2 2 3.4 <1.0 150 <1.0 <1.0 220
<1.0

26 23 6.5 <0.10 <1.0 340
1.2

<1.0 <1.0 <1.0 58 50

SBS 79-0 0 <2.0 <1.0 130 <1.0 1.3 46 13 36 2,300 <0.10 <1.0 55 <1.0 <1.0 <1.0 39 250

SBS 81-1 1 <2.0 <1.0 84 <1.0 <1.0 39 19 18 9.9 <0.10 <1.0 43 <1.0 <1.0 <1.0 41 46

NBM 47-2 2 2.1 <1.0 13 <1.0 <1.0 160
<1.0

23 44 4.8 <0.10 <1.0 250
<1.0

<1.0 <1.0 <1.0 65 58

NBM 49-0 0 <2.0 <1.0 57 <1.0 <1.0 30 14 17 24 <0.10 <1.0 33 <1.0 <1.0 <1.0 41 37
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NBM 51-1 1 <2.0 <1.0 88 <1.0 <1.0 44 25 31 4.1 <0.10 <1.0 54 <1.0 <1.0 <1.0 48 39

NBM 52-0 0 <2.0 1.7 83 <1.0 <1.0 44 11 13 5.3 0.18 <1.0 48 <1.0 <1.0 <1.0 39 37

NBM 55-0 0 <2.0 <1.0 87 <1.0 <1.0 34 22 25 9.0 <0.10 <1.0 31 <1.0 <1.0 <1.0 56 37

NBM 56-2 2 <2.0 <1.0 62 <1.0 <1.0 36 20 38 1.6 <0.10 <1.0 17 <1.0 <1.0 <1.0 73 30

NBM 58-2 2 <2.0 <1.0 80 <1.0 <1.0 51
<1.0

25 27 2.5 <0.10 <1.0 18 <1.0 <1.0 <1.0 77 26

NBM 59-0 0 <2.0 <1.0 22 <1.0 <1.0 13 6.1 5.5 11 <0.10 <1.0 15 <1.0 <1.0 <1.0 19 29

NBM 61-1 1 <2.0 <1.0 46 <1.0 <1.0 68
<1.0

17 19 5.3 <0.10 <1.0 77 <1.0 <1.0 <1.0 38 39

NBM 62-2 2 <2.0 <1.0 59 <1.0 <1.0 98
<1.0

16 21 5.5 <0.10 <1.0 49 <1.0 <1.0 <1.0 42 52

NBM 64-2 2 <2.0 <1.0 110 <1.0 1.3 41 46 73 4.2 <0.10 <1.0 29 <1.0 <1.0 <1.0 60 24

NBM 66-0 0 <2.0 <1.0 64 <1.0 <1.0 33 14 15 72 <0.10 <1.0 44 <1.0 <1.0 <1.0 41 42

NBM 67-2 2 <2.0 <1.0 97 <2.0 <1.0 16 30 23 2.2 <0.10 <1.0 16 <1.0 <1.0 <1.0 47 30

NBM 68-1 1 <2.0 <1.0 76 <1.0 <1.0 37 26 19 4.3 <0.10 <1.0 21 <1.0 <1.0 <1.0 65 27

P1-0.0 0 <2.0 <1.0 110 <1.0 <1.0 38 27 18 8.2 <0.10 <1.0 23 <1.0 <1.0 <1.0 65 36
P1-1.5 1.5 <2.0 <1.0 120 <2.0 <1.0 35 32 21 2.8 <0.10 <1.0 22 <1.0 <1.0 <1.0 69 31
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P2-0.0 0 <2.0 <1.0 73 <1.0 <1.0 26 24 15 9.8 <0.10 <1.0 9.4 <1.0 <1.0 <1.0 71 25
P2-1.5 1.5 <2.0 <1.0 66 <1.0 <1.0 28 26 15 2.2 <0.10 <1.0 9.4 <1.0 <1.0 <1.0 73 18

P3-0.0 0 <2.0 <1.0 50 <1.0 <1.0 34 17 31 12 <0.10 <1.0 11 <1.0 <1.0 <1.0 84 27
P3-1.5 1.5 <2.0 <1.0 45 <1.0 <1.0 32 17 33 1.9 <0.10 <1.0 11 <1.0 <1.0 <1.0 83 22

P4-0.0 0 <2.0 <1.0 79 <1.0 <1.0 34 18 35 11 <0.10 <1.0 13 <1.0 <1.0 <1.0 75 59
P4-1.5 1.5 <2.0 <1.0 73 <1.0 <1.0 36 18 38 1.5 <0.10 <1.0 14 <1.0 <1.0 <1.0 71 30

P5-0.0 0 <2.0 <1.0 91 <1.0 <1.0 35 22 47 5.3 <0.10 <1.0 17 <1.0 <1.0 <1.0 69 42
P5-1.5 1.5 <2.0 <1.0 86 <1.0 <1.0 33 26 46 1.1 <0.10 <1.0 18 <1.0 <1.0 <1.0 67 37

P6-0.0 0 <2.0 <1.0 77 <1.0 <1.0 58
<1.0

29 31 3.3 <0.10 <1.0 48 <1.0 <1.0 <1.0 59 49

P6-1.5 1.5 <2.0 <1.0 70 <1.0 <1.0 43 24 23 1.9 <0.10 <1.0 39 <1.0 <1.0 <1.0 48 45

P7-0.0 0 <2.0 <1.0 72 <1.0 <1.0 58
<1.0

38 26 11 <0.10 <1.0 61 <1.0 <1.0 <1.0 47 45

P7-1.5 1.5 <2.0 <1.0 61 <1.0 <1.0 58 34 28 2.1 <0.10 <1.0 58 <1.0 <1.0 <1.0 49 37

P8-0.0 0 <2.0 <1.0 49 <1.0 <1.0 49 29 31 11 <0.10 <1.0 63 <1.0 <1.0 <1.0 34 46
P8-1.5 1.5 <2.0 <1.0 31 <1.0 <1.0 44 25 36 1.4 <0.10 <1.0 58 <1.0 <1.0 <1.0 33 34

P9-0.0 0 <2.0 <1.0 94 <1.0 <1.0 46 21 28 13 <0.10 <1.0 36 <1.0 <1.0 <1.0 53 40
P9-1.5 1.5 <2.0 <1.0 95 <1.0 <1.0 47 30 25 2.1 <0.10 <1.0 41 <1.0 <1.0 <1.0 56 30

P10-0.0 0 <2.0 <1.0 100 <1.0 <1.0 58
<1.0

16 27 20 <0.10 <1.0 43 <1.0 <1.0 <1.0 46 45

P10-1.5 1.5 <2.0 <1.0 120 <1.0 <1.0 79 25 26 3.2 <0.10 <1.0 58 <1.0 <1.0 <1.0 60 34
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P11-0.0 0 <2.0 1.4 97 <1.0 <1.0 52 19 15 14 <0.10 <1.0 46 <1.0 <1.0 <1.0 37 29
P11-1.5 1.5 <2.0 2.0 130 <1.0 <1.0 85

<1.0
19 17 6.7 <0.10 <1.0 80 <1.0 <1.0 <1.0 51 25

P12-0.0 0 2.6 2.1 130 <1.0 <1.0 130 22 34 13 <0.10 <1.0 180 <1.0 <1.0 <1.0 46 60
P12-1.5 1.5 2.8 <1.0 120 <1.0 <1.0 170

<1.0
24 32 7.0 <0.10 <1.0 270

<1.0
<1.0 <1.0 <1.0 52 56

P13-0.0 0 <2.0 3.7 160 <1.0 <1.0 63 19 32 16 <0.10 <1.0 95 <1.0 <1.0 <1.0 40 58
P13-1.5 1.5 <2.0 5.6 180 <1.0 <1.0 43 14 32 9.3 <0.10 <1.0 60 <1.0 <1.0 <1.0 37 43

P14-0.0 0 <2.0 <1.0 130 <1.0 <1.0 99 19 25 17 <0.10 <1.0 130 <1.0 <1.0 <1.0 46 50
P14-1.5 1.5 2.1 <1.0 160 <1.0 <1.0 120

<1.0
23 23 7.5 <0.10 <1.0 170 <1.0 <1.0 <1.0 55 39

P15-0.0 0 <2.0 <1.0 120 <1.0 <1.0 83 24 20 8.9 <0.10 <1.0 100 <1.0 <1.0 <1.0 54 42
P15-1.5 1.5 <2.0 <1.0 130 <1.0 <1.0 96

<1.0
25 21 6.0 <0.10 <1.0 120 <1.0 <1.0 <1.0 55 35

P16-0.0 0 2.1 <1.0 110 <1.0 <1.0 100 25 35 11 <0.10 <1.0 110 <1.0 <1.0 <1.0 55 47
P16-1.5 1.5 <2.0 <1.0 69 <1.0 <1.0 50 17 39 1.5 <0.10 <1.0 44 <1.0 <1.0 <1.0 65 25

P17-0.0 0 2.1 3.2 130 <1.0 <1.0 76 25 17 150 <0.10 <1.0 100 <1.0 <1.0 <1.0 46 32
P17-1.5 1.5 <2.0 2.7 150 <1.0 <1.0 95

<1.0
23 15 6.1 <0.10 <1.0 120 <1.0 <1.0 <1.0 53 21

P18-0.0 0 <2.0 2.9 170 <1.0 <1.0 75 19 28 11 0.25 <1.0 110 <1.0 <1.0 <1.0 43 53
P18-1.5 1.5 2.2 2.3 180 <1.0 <1.0 110

<1.0
27 20 6.8 <0.10 <1.0 150 <1.0 <1.0 <1.0 53 31
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P19-0.0 0 2.1 3.1 180 <1.0 <1.0 79 19 30 8.7 0.32 <1.0 120 <1.0 <1.0 <1.0 45 52
P19-1.5 1.5 <2.0 3.7 180 <1.0 <1.0 71

<1.0
15 27 11 0.19 <1.0 100 <1.0 <1.0 <1.0 39 46

P20-0.0 0 <2.0 3.0 170 <1.0 <1.0 70 17 27 7.5 0.24 <1.0 110 <1.0 <1.0 <1.0 40 48
P20-1.5 1.5 <2.0 2.9 160 <1.0 <1.0 67

<1.0
15 25 10 0.39 <1.0 100 <1.0 <1.0 <1.0 38 45

P21-0.0 0 <2.0 2.1 130 <1.0 <1.0 56 15 19 6.2 0.22 <1.0 81 <1.0 <1.0 <1.0 34 38
P21-1.5 1.5 <2.0 2.3 130 <1.0 <1.0 56

<1.0
15 19 7.7 0.28 <1.0 84 <1.0 <1.0 <1.0 33 38

ESLs
Residential Land Use 6.3 0.39 750 4.0 1.7 750 40 230 200 1.3 40 150 10 20 1.3 16 600
Comm/Ind Land Use 40 1.6 1,500 8.0 7.4 750 80 230 750 10 40 150 10 40 16 200 600

Construction Exposure 310 15 2,600 98 39 ###### 94 310,000 750 58 78 260 3,900 3,900 62 770 230,000

Hazardous Waste Criteria
TTLC 500 500 10,000 75 100 2,500* 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000
STLC 15 5.0 100 0.75 1.0 5.0** 80 25 5.0 0.2 350 20 1.0 5.0 7.0 24 250
TCLP --- 5.0 100 --- 1.0 6.0 --- --- 5.0 0.2 --- --- 1.0 5.0 --- --- ---

Notes:
Results are shown in milligrams per kilogram (mg/kg).
Values listed for chromium are for Chromium III, 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.
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
Soluble chromium and nickel concentrations shown in italics in mg/l
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TABLE 4
Summary of Organics Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

P1-0.0 0 --- 3.2 18 --- --- ND
P1-1.5 1.5 <1.0 --- --- ND <5.0 ---

P2-0.0 0 --- 3.8 18 --- --- ---
P2-1.5 1.5 <1.0 --- --- ND <5.0 ---

P3-0.0 0 --- 5.0 32 --- --- ND
P3-1.5 1.5 <1.0 --- --- ND <5.0 ---

P4-0.0 0 --- 4.4 24 --- --- ---
P4-1.5 1.5 <1.0 --- --- ND <5.0 ---

P5-0.0 0 --- 3.1 16 --- --- ND
P5-1.5 1.5 <1.0 --- --- ND <5.0 ---

P6-0.0 0 --- 1.8 5.5 --- --- ---
P6-1.5 1.5 <1.0 --- --- ND <5.0 ---

P7-0.0 0 --- 6.1 31 --- --- ND
P7-1.5 1.5 <1.0 --- --- ND <5.0 ---

P8-0.0 0 --- 3.8 36 --- --- ---
P8-1.5 1.5 <1.0 --- --- ND <5.0 ---

P9-0.0 0 --- 2.4 9.3 --- --- ND
P9-1.5 1.5 <1.0 --- --- ND <5.0 ---
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Summary of Organics Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

P10-0.0 0 --- 13 91 --- --- ---
P10-1.5 1.5 <1.0 --- --- ND <5.0 ---

P11-0.0 0 --- 4.4 35 --- --- ND
P11-1.5 1.5 <1.0 --- --- ND <5.0 ---

P12-0.0 0 --- 5.5 52 --- --- ---
P12-1.5 1.5 <1.0 --- --- ND <5.0 ---

P13-0.0 0 --- 4.3 34 --- --- ND
P13-1.5 1.5 <1.0 --- --- ND <5.0 ---

P14-0.0 0 --- 6.0 44 --- --- ---
P14-1.5 1.5 <1.0 --- --- ND <5.0 ---

P15-0.0 0 --- 3.0 18 --- --- ND
P15-1.5 1.5 <1.0 --- --- ND <5.0 ---

P16-0.0 0 --- 3.5 27 --- --- ---
P16-1.5 1.5 <1.0 --- --- ND <5.0 ---

P17-0.0 0 --- 3.4 17 --- --- ND
P17-1.5 1.5 <1.0 --- --- ND <5.0 ---

P18-0.0 0 --- 4.7 17 --- --- ---
P18-1.5 1.5 <1.0 --- --- ND <5.0 ---



E8469-06-02 Tables.xls; 4 - Organics - Soil 3 of 3 March 2012

TABLE 4
Summary of Organics Results - Soil

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

P19-0.0 0 --- 4.4 20 --- --- ND
P19-1.5 1.5 <1.0 --- --- ND <5.0 ---

P20-0.0 0 --- 4.3 19 --- --- ---
P20-1.5 1.5 <1.0 --- --- ND <5.0 ---

P21-0.0 0 --- 5.4 20 --- --- ND
P21-1.5 1.5 <1.0 --- --- ND <5.0 ---

ESLs
Residential 83 83 370 --- 23 ---

Commercial/Industrial 83 83 2,500 --- 23 ---
Construction Exposure 4,200 4,200 12,000 --- 2,800,000 ---

Notes:
mg/kg  = milligrams per kilogram
µg/kg  = micrograms per kilogram
TPHg  = Total petroleum hydrocarbons as gasoline
TPHd  = Total petroleum hydrocarbons as diesel

TPHmo  = Total petroleum hydrocarbons as motor oil
BTEX  = Benzene, toluene, ethylbenzene, and xylenes
MTBE  = Methyl tert-butyl ether

 ---  = Not Analyzed or no standard for thi compound
<  = Not detected above the stated laboratory reporting limit

ND  = None detected
ESLs  = Environmental Screening Levels



E8469-06-02 Tables.xls5 - NOA 1 of 1 March 2012

TABLE 5

Summary of Naturally Occurring Asbestos Results - Soil
US-101 Marin-Sonoma Narrows, Segment B3

Marin and Sonoma Counties, California

Sample ID
Sample

Depth (ft) Asbestos Content

P2-1.5 1.5 ND

P4-1.5 1.5 ND

P6-1.5 1.5 ND

P8-1.5 1.5 ND

P10-1.5 1.5 ND

P12-1.5 1.5 ND

P14-1.5 1.5 ND

P16-1.5 1.5 ND

P18-1.5 1.5 ND

P20-1.5 1.5 ND

Notes:
ND = none detected at 0.25% target analytical sensitivity



E8469-06-02 Tables.xls; 6 - Metals - GW 1 of 1 March 2012

TABLE 6
Summary of CAM 17 Metals Results - Groundwater

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample
ID A

nt
im

on
y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m

C
ob

al
t

C
op

pe
r

L
ea

d

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

Se
le

ni
um

Si
lv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Private Property
PW1 0.019 0.25 3.7 <0.003 0.0082 0.78 0.12 0.38 0.12 0.0013 0.014 1.1 <0.010 <0.0030 <0.015 0.37 0.53

ESLs
GW is current/potential source 0.006 0.036 1.0 0.00053 0.00025 0.05 0.003 0.0031 0.0025 0.000025 0.035 0.0082 0.005 0.00019 0.002 0.015 0.081

W not current/potential source 0.030 0.036 1.0 0.00053 0.00025 0.18 0.003 0.0031 0.0025 0.000025 0.24 0.0082 0.005 0.00019 0.004 0.019 0.081

Surface Water - Freshwater 0.006 0.00014 1.0 0.0027 0.00025 0.05 0.003 0.009 0.0025 0.000025 0.035 0.052 0.005 0.00034 0.002 0.015 0.12

Surface Water - Marine 0.5 0.00014 1.0 0.00053 0.0093 0.18 0.003 0.0031 0.0056 0.000025 0.24 0.0082 0.071 0.00019 0.004 0.019 0.081

Surface Water - Estuarine 0.03 0.00014 1.0 0.00053 0.00025 0.18 0.003 0.0031 0.0025 0.000025 0.24 0.0082 0.005 0.00019 0.004 0.019 0.081

Notes:

Data are shown in units of milligrams per liter (mg/l).

 ---  = Not Analyzed or Not Applicable

<  = Not detected above the stated laboratory reporting limit

ESLs  = Environmental Screening Levels, Tables A, B, & F, SFRWQCB, May 2008.

Values listed for chromium are for Chromium III, as there is no standard for total chromium.

< = Analyte was not detected above the laboratory reporting limit.



E8469-06-02 Tables.xls; 7 - TPH GW 1 of 1 March 2012

TABLE 7
Summary of Petroleum Hydrocarbons Results - Groundwater

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

Sample ID

TPHg
(mg/l)

TPHd
(mg/l)

TPHmo
(mg/l)

BTEX
(ug/l)

MTBE
(ug/l)

PW1 <0.050 0.094 0.099 ND <0.50

ESLs

GW is current/potential source 0.10 0.10 0.10 --- 5.0

GW not current/potential source 0.21 0.21 0.21 --- 1,800

Surface Water - Freshwater 0.10 0.10 0.10 --- 5.0

Surface Water - Marine 0.21 0.21 0.21 --- 180

Surface Water - Estuarine 0.21 0.21 0.21 --- 180

Notes:

mg/kg  = milligrams per kilogram

µg/kg  = micrograms per kilogram

TPHg  = Total petroleum hydrocarbons as gasoline

TPHd  = Total petroleum hydrocarbons as diesel

TPHmo  = Total petroleum hydrocarbons as motor oil

BTEX  = Benzene, toluene, ethylbenzene, and xylenes

MTBE  = Methyl tert-butyl ether

 ---  = Not Analyzed

<  = Not detected above the stated laboratory reporting limit

ND  = None detected

ESLs  = Environmental Screening Levels



E8469-06-02 Tables.xls; 8a - Stats 1 of 3 March 2012

TABLE 8a
Summary of Lead Statistical Analysis

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 0.5 foot 206.3
1.0 to 1.5 feet 66.4
2.0 to 2.5 feet 31.6

EXCAVATION SCENARIOS
Weighted Averages

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

8.5 206.3

Underlying Soil (1.0 to 2.5 feet) 2.3 54.8

5.6 136
Underlying Soil (2.0 to 2.5 feet) 1.3 31.6

0 to 2.5 feet 4.7 115

Notes:
Weighted average values are based upon calculated UCLs for each depth interval.

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment)

mg/kg = milligrams per kilogram

mg/l = milligrams per liter

* = 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  = 0.0445 x

107

0 to 1.0 foot 190.6

50.7

0 to 2.0 feet 126
29.2

29.2

Northbound Shoulder (borings NBS 1 to NBS 31)

Total Lead

190.6
61.4



E8469-06-02 Tables.xls; 8b - Stats 2 of 3 March 2012

TABLE 8b
Summary of Lead Statistical Analysis

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 0.5 foot 542.8
1.0 to 1.5 feet 29.1
2.0 to 2.5 feet 9.9

EXCAVATION SCENARIOS
Weighted Averages

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

22.4 542.8

Underlying Soil (1.0 to 2.5 feet) 0.9 22.7

11.8 286
Underlying Soil (2.0 to 2.5 feet) 0.4 9.9

0 to 2.5 feet 9.5 231

Notes:
Weighted average values are based upon calculated UCLs for each depth interval.

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment)

mg/kg = milligrams per kilogram

mg/l = milligrams per liter

* = 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  = 0.0445 x

0 to 1.0 foot 502.3

21.3

0 to 2.0 feet 265
9.3

214

Southbound Shoulder (borings SBS 32 to SBS 45 and SBS 70 to SBS 81)

Total Lead

502.3
27.3
9.3



E8469-06-02 Tables.xls; 8c - Stats 3 of 3 March 2012

TABLE 8c
Summary of Lead Statistical Analysis

US-101 Marin-Sonoma Narrows, Segment B3
Marin and Sonoma Counties, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 0.5 foot 299.5
1.0 to 1.5 feet 59.8
2.0 to 2.5 feet 6.6

EXCAVATION SCENARIOS
Weighted Averages

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

12.6 299.5

Underlying Soil (1.0 to 2.5 feet) 1.7 42.1

7.5 180
Underlying Soil (2.0 to 2.5 feet) 0.3 6.6

0 to 2.5 feet 6.0 145

Notes:
Weighted average values are based upon calculated UCLs for each depth interval.

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment)

mg/kg = milligrams per kilogram

mg/l = milligrams per liter

* = 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  = 0.0445 x

0 to 1.0 foot 282.7

37.3

0 to 2.0 feet 168
6.3

135

Median (borings NBM 46 to NBM 69)

Total Lead

282.7
52.8
6.3



 
 
 
 

 APPENDIX  A























 
 
 
 
 
 
 
 
 
 
 
 

 APPENDIX  B





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

04-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164
CASE NARRATIVE

Analytical Comments for Method 6010

Diltion was necessary for saamples 119164-078A, 119164-217A and 119164-235A, due to internal 
standard failure.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119164-100AMSD, 119164-196AMS, 119164-201AMS and 119164-201AMSD; however, the 
analytical batch was validated by the Laboratory Control Sample (LCS).

RPD for Duplicate (DUP) and/or Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria 
for samples 119164-011ADUP, 119164-026ADUP, 119164-048ADUP, 119164-050ADUP, 119164-
099ADUP, 119164-099AMSD, 119164-100ADUP, 119164-100AMSD, 119164-112ADUP, 119164-
145ADUP, 119164-196ADUP, 119164-196AMSD, 119164-201ADUP and 119164-212ADUP; 
however, the analytical batch was validated by the Laboratory Control Sample (LCS).
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBS 1-0 7/26/2011 8/2/2011mg/Kg84 74673 1119164-001A 5.0

NBS 1-1 7/26/2011 8/2/2011mg/Kg13 74673 1119164-002A 5.0

NBS 1-2 7/26/2011 8/2/2011mg/Kg13 74673 1119164-003A 5.0

NBS 2-1 7/26/2011 8/2/2011mg/Kg120 74673 1119164-005A 5.0

NBS 2-2 7/26/2011 8/2/2011mg/Kg11 74673 1119164-006A 5.0

NBS 3-0 7/26/2011 8/2/2011mg/Kg85 74673 1119164-007A 5.0

NBS 3-1 7/26/2011 8/2/2011mg/Kg16 74673 1119164-008A 5.0

NBS 3-2 7/26/2011 8/2/2011mg/Kg6.5 74673 1119164-009A 5.0

NBS 4-0 7/26/2011 8/2/2011mg/Kg220 74673 1119164-010A 5.0

NBS 4-1 7/26/2011 8/2/2011mg/Kg23 74673 1119164-011A 5.0

NBS 5-1 7/26/2011 8/2/2011mg/Kg6.4 74673 1119164-014A 5.0

NBS 5-2 7/26/2011 8/2/2011mg/Kg11 74673 1119164-015A 5.0

NBS 6-0 7/26/2011 8/2/2011mg/Kg15 74673 1119164-016A 5.0

NBS 6-2 7/26/2011 8/2/2011mg/KgND 74673 1119164-018A 5.0

NBS 7-0 7/26/2011 8/2/2011mg/Kg140 74673 1119164-019A 5.0

NBS 7-1 7/26/2011 8/2/2011mg/Kg15 74673 1119164-020A 5.0

NBS 7-2 7/26/2011 8/2/2011mg/Kg11 74673 1119164-021A 5.0

NBS 8-0 7/26/2011 8/2/2011mg/Kg230 74673 1119164-022A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBS 8-1 7/26/2011 8/2/2011mg/Kg11 74673 1119164-023A 5.0

NBS 9-1 7/26/2011 8/2/2011mg/Kg19 74673 1119164-026A 5.0

NBS 9-2 7/26/2011 8/1/2011mg/Kg5.9 74626 1119164-027A 5.0

NBS 10-0 7/26/2011 8/1/2011mg/Kg7.0 74626 1119164-028A 5.0

NBS 10-1 7/26/2011 8/1/2011mg/Kg160 74626 1119164-029A 5.0

NBS 10-2 7/26/2011 8/1/2011mg/Kg6.7 74626 1119164-030A 5.0

NBS 11-0 7/26/2011 8/1/2011mg/Kg16 74626 1119164-031A 5.0

NBS 11-2 7/26/2011 8/1/2011mg/Kg100 74626 1119164-033A 5.0

NBS 12-0 7/26/2011 8/1/2011mg/Kg120 74626 1119164-034A 5.0

NBS 12-1 7/26/2011 8/1/2011mg/Kg380 74626 1119164-035A 5.0

NBS 13-0 7/26/2011 8/1/2011mg/Kg29 74626 1119164-037A 5.0

NBS 13-1 7/26/2011 8/1/2011mg/Kg34 74626 1119164-038A 5.0

NBS 13-2 7/26/2011 8/1/2011mg/Kg55 74626 1119164-039A 5.0

NBS 14-1 7/26/2011 8/1/2011mg/Kg6.4 74626 1119164-041A 5.0

NBS 14-2 7/26/2011 8/1/2011mg/Kg7.2 74626 1119164-042A 5.0

NBS 15-0 7/26/2011 8/1/2011mg/Kg58 74626 1119164-043A 5.0

NBS 15-1 7/26/2011 8/1/2011mg/Kg180 74626 1119164-044A 5.0

NBS 15-2 7/26/2011 8/1/2011mg/Kg180 74626 1119164-045A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBS 16-0 7/26/2011 8/1/2011mg/Kg1200 74626 1119164-046A 5.0

NBS 16-1 7/26/2011 8/1/2011mg/Kg55 74626 1119164-047A 5.0

NBS 17-0 7/26/2011 8/1/2011mg/Kg530 74626 1119164-049A 5.0

NBS 17-1 7/26/2011 8/1/2011mg/Kg13 74626 1119164-050A 5.0

NBS 17-2 7/26/2011 8/1/2011mg/KgND 74627 1119164-051A 5.0

NBS 18-0 7/26/2011 8/1/2011mg/Kg74 74627 1119164-052A 5.0

NBS 18-2 7/26/2011 8/1/2011mg/Kg120 74627 1119164-054A 5.0

NBS 19-1 7/26/2011 8/1/2011mg/KgND 74627 1119164-056A 5.0

NBS 19-2 7/26/2011 8/1/2011mg/KgND 74627 1119164-057A 5.0

NBS 20-0 7/26/2011 8/1/2011mg/Kg60 74627 1119164-058A 5.0

NBS 20-1 7/26/2011 8/1/2011mg/Kg7.5 74627 1119164-059A 5.0

NBS 20-2 7/26/2011 8/1/2011mg/Kg5.1 74627 1119164-060A 5.0

NBS 21-1 7/26/2011 8/1/2011mg/Kg5.1 74627 1119164-062A 5.0

NBS 21-2 7/26/2011 8/1/2011mg/KgND 74627 1119164-063A 5.0

NBS 22-0 7/26/2011 8/1/2011mg/Kg59 74627 1119164-064A 5.0

NBS 22-1 7/26/2011 8/1/2011mg/KgND 74627 1119164-065A 5.0

NBS 23-0 7/26/2011 8/1/2011mg/Kg310 74627 1119164-067A 5.0

NBS 23-1 7/26/2011 8/1/2011mg/KgND 74627 1119164-068A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBS 23-2 7/26/2011 8/1/2011mg/KgND 74627 1119164-069A 5.0

NBS 24-0 7/26/2011 8/1/2011mg/Kg35 74627 1119164-070A 5.0

NBS 24-1 7/26/2011 8/1/2011mg/Kg150 74627 1119164-071A 5.0

NBS 24-2 7/26/2011 8/1/2011mg/Kg24 74627 1119164-072A 5.0

NBS 25-0 7/26/2011 8/1/2011mg/Kg96 74627 1119164-073A 5.0

NBS 25-1 7/26/2011 8/1/2011mg/KgND 74627 1119164-074A 5.0

NBS 25-2 7/26/2011 8/1/2011mg/KgND 74628 1119164-075A 5.0

NBS 26-0 7/26/2011 8/1/2011mg/Kg100 74628 1119164-076A 5.0

NBS 26-1 7/26/2011 8/1/2011mg/Kg7.5 74628 1119164-077A 5.0

NBS 27-1 7/26/2011 8/1/2011mg/KgND 74628 1119164-080A 5.0

NBS 27-2 7/26/2011 8/1/2011mg/KgND 74628 1119164-081A 5.0

NBS 28-0 7/26/2011 8/1/2011mg/Kg130 74628 1119164-082A 5.0

NBS 28-2 7/26/2011 8/1/2011mg/KgND 74628 1119164-084A 5.0

NBS 29-0 7/26/2011 8/1/2011mg/Kg270 74628 1119164-085A 5.0

NBS 29-1 7/26/2011 8/1/2011mg/Kg10 74628 1119164-086A 5.0

NBS 30-0 7/26/2011 8/1/2011mg/Kg200 74628 1119164-088A 5.0

NBS 30-1 7/26/2011 8/1/2011mg/KgND 74628 1119164-089A 5.0

NBS 30-2 7/26/2011 8/1/2011mg/Kg5.9 74628 1119164-090A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBS 31-0 7/26/2011 8/1/2011mg/Kg36 74628 1119164-091A 5.0

NBS 31-1 7/26/2011 8/1/2011mg/Kg5.8 74628 1119164-092A 5.0

NBS 31-2 7/26/2011 8/1/2011mg/KgND 74628 1119164-093A 5.0

SBS 32-0 7/26/2011 8/1/2011mg/Kg380 74628 1119164-094A 5.0

SBS 32-1 7/26/2011 8/1/2011mg/Kg24 74628 1119164-095A 5.0

SBS 33-0 7/26/2011 8/1/2011mg/Kg40 74628 1119164-097A 5.0

SBS 33-1 7/26/2011 8/1/2011mg/Kg86 74628 1119164-098A 5.0

SBS 33-2 7/26/2011 8/1/2011mg/Kg37 74628 1119164-099A 5.0

SBS 34-1 7/26/2011 8/1/2011mg/Kg84 74629 1119164-101A 5.0

SBS 34-2 7/26/2011 8/1/2011mg/Kg5.6 74629 1119164-102A 5.0

SBS 35-0 7/26/2011 8/1/2011mg/Kg68 74629 1119164-103A 5.0

SBS 35-2 7/26/2011 8/1/2011mg/KgND 74629 1119164-105A 5.0

SBS 36-1 7/26/2011 8/1/2011mg/Kg100 74629 1119164-107A 5.0

SBS 36-2 7/26/2011 8/1/2011mg/Kg20 74629 1119164-108A 5.0

SBS 37-0 7/26/2011 8/1/2011mg/Kg120 74629 1119164-109A 5.0

SBS 37-1 7/26/2011 8/1/2011mg/Kg14 74629 1119164-110A 5.0

SBS 37-2 7/26/2011 8/1/2011mg/KgND 74629 1119164-111A 5.0

SBS 38-0 7/26/2011 8/1/2011mg/Kg64 74629 1119164-112A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

SBS 38-1 7/26/2011 8/1/2011mg/Kg14 74629 1119164-113A 5.0

SBS 39-0 7/26/2011 8/1/2011mg/Kg210 74629 1119164-115A 5.0

SBS 39-1 7/26/2011 8/1/2011mg/Kg39 74629 1119164-116A 5.0

SBS 39-2 7/26/2011 8/1/2011mg/Kg9.5 74629 1119164-117A 5.0

SBS 40-1 7/26/2011 8/1/2011mg/Kg15 74629 1119164-119A 5.0

SBS 40-2 7/26/2011 8/1/2011mg/Kg5.1 74629 1119164-120A 5.0

SBS 41-0 7/26/2011 8/1/2011mg/Kg35 74629 1119164-121A 5.0

SBS 41-1 7/26/2011 8/1/2011mg/KgND 74629 1119164-122A 5.0

SBS 42-1 7/26/2011 8/1/2011mg/KgND 74629 1119164-125A 5.0

SBS 42-2 7/26/2011 8/1/2011mg/KgND 74629 1119164-126A 5.0

SBS 43-0 7/26/2011 8/1/2011mg/Kg40 74630 1119164-127A 5.0

SBS 43-1 7/26/2011 8/1/2011mg/Kg5.5 74630 1119164-128A 5.0

SBS 43-2 7/26/2011 8/1/2011mg/KgND 74630 1119164-129A 5.0

SBS 44-0 7/26/2011 8/1/2011mg/Kg47 74630 1119164-130A 5.0

SBS 44-2 7/26/2011 8/1/2011mg/KgND 74630 1119164-132A 5.0

SBS 45-0 7/26/2011 8/1/2011mg/Kg170 74630 1119164-133A 5.0

SBS 45-1 7/26/2011 8/1/2011mg/Kg17 74630 1119164-134A 5.0

NBM 46-0 7/27/2011 8/1/2011mg/Kg120 74630 1119164-136A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBM 46-1 7/27/2011 8/1/2011mg/Kg11 74630 1119164-137A 5.0

NBM 46-2 7/27/2011 8/1/2011mg/Kg11 74630 1119164-138A 5.0

NBM 47-0 7/27/2011 8/1/2011mg/Kg220 74630 1119164-139A 5.0

NBM 47-1 7/27/2011 8/1/2011mg/Kg8.7 74630 1119164-140A 5.0

NBM 48-0 7/27/2011 8/1/2011mg/Kg37 74630 1119164-142A 5.0

NBM 48-1 7/27/2011 8/1/2011mg/Kg6.3 74630 1119164-143A 5.0

NBM 48-2 7/27/2011 8/1/2011mg/KgND 74630 1119164-144A 5.0

NBM 49-1 7/27/2011 8/1/2011mg/Kg8.2 74630 1119164-146A 5.0

NBM 49-2 7/27/2011 8/1/2011mg/Kg7.9 74630 1119164-147A 5.0

NBM 50-0 7/27/2011 8/1/2011mg/Kg170 74630 1119164-148A 5.0

NBM 50-1 7/27/2011 8/1/2011mg/KgND 74630 1119164-149A 5.0

NBM 50-2 7/27/2011 8/1/2011mg/KgND 74630 1119164-150A 5.0

NBM 51-0 7/27/2011 8/1/2011mg/Kg160 74631 1119164-151A 5.0

NBM 51-2 7/27/2011 8/1/2011mg/Kg11 74631 1119164-153A 5.0

NBM 52-1 7/27/2011 8/1/2011mg/Kg240 74631 1119164-155A 5.0

NBM 52-2 7/27/2011 8/1/2011mg/Kg11 74631 1119164-156A 5.0

NBM 53-0 7/27/2011 8/1/2011mg/Kg220 74631 1119164-157A 5.0

NBM 53-1 7/27/2011 8/1/2011mg/Kg6.6 74631 1119164-158A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBM 53-2 7/27/2011 8/1/2011mg/KgND 74631 1119164-159A 5.0

NBM 54-0 7/27/2011 8/1/2011mg/Kg390 74631 1119164-160A 5.0

NBM 54-1 7/27/2011 8/1/2011mg/Kg16 74631 1119164-161A 5.0

NBM 54-2 7/27/2011 8/1/2011mg/Kg7.6 74631 1119164-162A 5.0

NBM 55-1 7/27/2011 8/1/2011mg/Kg6.1 74631 1119164-164A 5.0

NBM 55-2 7/27/2011 8/1/2011mg/KgND 74631 1119164-165A 5.0

NBM 56-0 7/27/2011 8/1/2011mg/Kg190 74631 1119164-166A 5.0

NBM 56-1 7/27/2011 8/1/2011mg/Kg5.2 74631 1119164-167A 5.0

NBM 57-0 7/27/2011 8/1/2011mg/Kg1100 74631 1119164-169A 5.0

NBM 57-1 7/27/2011 8/1/2011mg/Kg6.2 74631 1119164-170A 5.0

NBM 57-2 7/27/2011 8/1/2011mg/KgND 74631 1119164-171A 5.0

NBM 58-0 7/27/2011 8/1/2011mg/Kg250 74631 1119164-172A 5.0

NBM 58-1 7/27/2011 8/1/2011mg/KgND 74631 1119164-173A 5.0

NBM 59-1 7/27/2011 8/1/2011mg/KgND 74631 1119164-176A 5.0

NBM 59-2 7/27/2011 8/1/2011mg/KgND 74632 1119164-177A 5.0

NBM 60-0 7/27/2011 8/1/2011mg/Kg440 74632 1119164-178A 5.0

NBM 60-1 7/27/2011 8/1/2011mg/KgND 74632 1119164-179A 5.0

NBM 60-2 7/27/2011 8/1/2011mg/Kg15 74632 1119164-180A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBM 61-0 7/27/2011 8/1/2011mg/Kg47 74632 1119164-181A 5.0

NBM 61-2 7/27/2011 8/1/2011mg/Kg9.9 74632 1119164-183A 5.0

NBM 62-0 7/27/2011 8/1/2011mg/Kg350 74632 1119164-184A 5.0

NBM 62-1 7/27/2011 8/1/2011mg/Kg25 74632 1119164-185A 5.0

NBM 63-0 7/27/2011 8/1/2011mg/Kg400 74632 1119164-187A 5.0

NBM 63-1 7/27/2011 8/1/2011mg/Kg5.7 74632 1119164-188A 5.0

NBM 63-2 7/27/2011 8/1/2011mg/KgND 74632 1119164-189A 5.0

NBM 64-0 7/27/2011 8/1/2011mg/Kg360 74632 1119164-190A 5.0

NBM 64-1 7/27/2011 8/1/2011mg/Kg7.0 74632 1119164-191A 5.0

NBM 65-0 7/27/2011 8/1/2011mg/Kg210 74632 1119164-193A 5.0

NBM 65-1 7/27/2011 8/1/2011mg/Kg340 74632 1119164-194A 5.0

NBM 65-2 7/27/2011 8/1/2011mg/Kg8.0 74632 1119164-195A 5.0

NBM 66-1 7/27/2011 8/1/2011mg/KgND 74632 1119164-197A 5.0

NBM 66-2 7/27/2011 8/1/2011mg/KgND 74632 1119164-198A 5.0

NBM 67-0 7/27/2011 8/1/2011mg/Kg360 74632 1119164-199A 5.0

NBM 67-1 7/27/2011 8/1/2011mg/Kg5.4 74632 1119164-200A 5.0

NBM 68-0 7/27/2011 8/1/2011mg/Kg86 74633 1119164-202A 5.0

NBM 68-2 7/27/2011 8/1/2011mg/KgND 74633 1119164-204A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

NBM 69-0 7/27/2011 8/1/2011mg/Kg150 74633 1119164-205A 5.0

NBM 69-1 7/27/2011 8/1/2011mg/Kg54 74633 1119164-206A 5.0

NBM 69-2 7/27/2011 8/1/2011mg/KgND 74633 1119164-207A 5.0

SBS 70-0 7/27/2011 8/1/2011mg/Kg45 74633 1119164-208A 5.0

SBS 70-1 7/27/2011 8/1/2011mg/Kg14 74633 1119164-209A 5.0

SBS 70-2 7/27/2011 8/1/2011mg/Kg12 74633 1119164-210A 5.0

SBS 71-0 7/27/2011 8/1/2011mg/Kg180 74633 1119164-211A 5.0

SBS 71-1 7/27/2011 8/1/2011mg/Kg8.8 74633 1119164-212A 5.0

SBS 72-0 7/27/2011 8/1/2011mg/Kg16 74633 1119164-214A 5.0

SBS 72-1 7/27/2011 8/1/2011mg/Kg5.5 74633 1119164-215A 5.0

SBS 72-2 7/27/2011 8/1/2011mg/Kg6.0 74633 1119164-216A 5.0

SBS 73-1 7/27/2011 8/1/2011mg/KgND 74633 1119164-218A 5.0

SBS 73-2 7/27/2011 8/1/2011mg/Kg8.9 74633 1119164-219A 5.0

SBS 74-0 7/27/2011 8/1/2011mg/Kg210 74633 1119164-220A 5.0

SBS 74-1 7/27/2011 8/1/2011mg/Kg6.7 74633 1119164-221A 5.0

SBS 74-2 7/27/2011 8/1/2011mg/Kg6.0 74633 1119164-222A 5.0

SBS 75-0 7/27/2011 8/1/2011mg/Kg240 74633 1119164-223A 5.0

SBS 75-1 7/27/2011 8/1/2011mg/Kg5.8 74633 1119164-224A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/4/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

SBS 76-0 7/27/2011 8/1/2011mg/Kg340 74634 1119164-226A 5.0

SBS 76-2 7/27/2011 8/1/2011mg/Kg7.6 74634 1119164-228A 5.0

SBS 77-0 7/27/2011 8/1/2011mg/Kg190 74634 1119164-229A 5.0

SBS 77-1 7/27/2011 8/1/2011mg/Kg7.6 74634 1119164-230A 5.0

SBS 77-2 7/27/2011 8/1/2011mg/Kg14 74634 1119164-231A 5.0

SBS 78-0 7/27/2011 8/1/2011mg/Kg170 74634 1119164-232A 5.0

SBS 78-1 7/27/2011 8/1/2011mg/Kg5.1 74634 1119164-233A 5.0

SBS 79-1 7/27/2011 8/1/2011mg/Kg9.5 74634 1119164-236A 5.0

SBS 79-2 7/27/2011 8/1/2011mg/KgND 74634 1119164-237A 5.0

SBS 80-0 7/27/2011 8/1/2011mg/Kg150 74634 1119164-238A 5.0

SBS 80-1 7/27/2011 8/1/2011mg/Kg33 74634 1119164-239A 5.0

SBS 80-2 7/27/2011 8/1/2011mg/Kg7.7 74634 1119164-240A 5.0

SBS 81-0 7/27/2011 8/1/2011mg/Kg500 74634 1119164-241A 5.0

SBS 81-2 7/27/2011 8/1/2011mg/Kg5.8 74634 1119164-243A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 2-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-004A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:31 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Barium 8/2/2011 01:31 PM1.0 mg/Kg 1120

Beryllium 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 01:31 PM1.0 mg/Kg 158

Cobalt 8/2/2011 01:31 PM1.0 mg/Kg 114

Copper 8/2/2011 01:31 PM2.0 mg/Kg 128

Lead 8/2/2011 01:31 PM1.0 mg/Kg 122

Molybdenum 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 01:31 PM1.0 mg/Kg 189

Selenium 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Silver 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 01:31 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 01:31 PM1.0 mg/Kg 139

Zinc 8/2/2011 01:31 PM1.0 mg/Kg 162

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:18 PM0.10 mg/Kg 10.12

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 4-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-012A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:43 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Barium 8/2/2011 01:43 PM1.0 mg/Kg 1340

Beryllium 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 01:43 PM1.0 mg/Kg 127

Cobalt 8/2/2011 01:43 PM1.0 mg/Kg 115

Copper 8/2/2011 01:43 PM2.0 mg/Kg 122

Lead 8/2/2011 01:43 PM1.0 mg/Kg 17.8

Molybdenum 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 01:43 PM1.0 mg/Kg 147

Selenium 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Silver 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 01:43 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 01:43 PM1.0 mg/Kg 130

Zinc 8/2/2011 01:43 PM1.0 mg/Kg 156

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:20 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 5-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-013A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:47 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Barium 8/2/2011 01:47 PM1.0 mg/Kg 163

Beryllium 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 01:47 PM1.0 mg/Kg 145

Cobalt 8/2/2011 01:47 PM1.0 mg/Kg 115

Copper 8/2/2011 01:47 PM2.0 mg/Kg 119

Lead 8/2/2011 01:47 PM1.0 mg/Kg 121

Molybdenum 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 01:47 PM1.0 mg/Kg 156

Selenium 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Silver 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 01:47 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 01:47 PM1.0 mg/Kg 144

Zinc 8/2/2011 01:47 PM1.0 mg/Kg 148

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:22 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 6-1

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-017A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:50 PM2.0 mg/Kg 13.8

Arsenic 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Barium 8/2/2011 01:50 PM1.0 mg/Kg 15.9

Beryllium 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 01:50 PM1.0 mg/Kg 1270

Cobalt 8/2/2011 01:50 PM1.0 mg/Kg 136

Copper 8/2/2011 01:50 PM2.0 mg/Kg 141

Lead 8/2/2011 01:50 PM1.0 mg/Kg 16.8

Molybdenum 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 01:50 PM1.0 mg/Kg 1400

Selenium 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Silver 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 01:50 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 01:50 PM1.0 mg/Kg 173

Zinc 8/2/2011 01:50 PM1.0 mg/Kg 169

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:24 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 8-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-024A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:54 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Barium 8/2/2011 01:54 PM1.0 mg/Kg 1180

Beryllium 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 01:54 PM1.0 mg/Kg 172

Cobalt 8/2/2011 01:54 PM1.0 mg/Kg 116

Copper 8/2/2011 01:54 PM2.0 mg/Kg 124

Lead 8/2/2011 01:54 PM1.0 mg/Kg 17.6

Molybdenum 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 01:54 PM1.0 mg/Kg 198

Selenium 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Silver 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 01:54 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 01:54 PM1.0 mg/Kg 138

Zinc 8/2/2011 01:54 PM1.0 mg/Kg 149

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:30 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 9-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-025A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:58 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Barium 8/2/2011 01:58 PM1.0 mg/Kg 181

Beryllium 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 01:58 PM1.0 mg/Kg 151

Cobalt 8/2/2011 01:58 PM1.0 mg/Kg 119

Copper 8/2/2011 01:58 PM2.0 mg/Kg 128

Lead 8/2/2011 01:58 PM1.0 mg/Kg 143

Molybdenum 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 01:58 PM1.0 mg/Kg 172

Selenium 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Silver 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 01:58 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 01:58 PM1.0 mg/Kg 149

Zinc 8/2/2011 01:58 PM1.0 mg/Kg 146

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:32 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 11-1

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-032A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:01 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:01 PM1.0 mg/Kg 179

Beryllium 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:01 PM1.0 mg/Kg 159

Cobalt 8/2/2011 02:01 PM1.0 mg/Kg 115

Copper 8/2/2011 02:01 PM2.0 mg/Kg 120

Lead 8/2/2011 02:01 PM1.0 mg/Kg 132

Molybdenum 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:01 PM1.0 mg/Kg 177

Selenium 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:01 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:01 PM1.0 mg/Kg 144

Zinc 8/2/2011 02:01 PM1.0 mg/Kg 147

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:34 PM0.10 mg/Kg 10.20

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 12-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-036A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:05 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:05 PM1.0 mg/Kg 158

Beryllium 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:05 PM1.0 mg/Kg 128

Cobalt 8/2/2011 02:05 PM1.0 mg/Kg 113

Copper 8/2/2011 02:05 PM2.0 mg/Kg 130

Lead 8/2/2011 02:05 PM1.0 mg/Kg 12.7

Molybdenum 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:05 PM1.0 mg/Kg 113

Selenium 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:05 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:05 PM1.0 mg/Kg 161

Zinc 8/2/2011 02:05 PM1.0 mg/Kg 122

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:36 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 14-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-040A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:08 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:08 PM1.0 mg/Kg 195

Beryllium 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:08 PM1.0 mg/Kg 141

Cobalt 8/2/2011 02:08 PM1.0 mg/Kg 115

Copper 8/2/2011 02:08 PM2.0 mg/Kg 128

Lead 8/2/2011 02:08 PM1.0 mg/Kg 1120

Molybdenum 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:08 PM1.0 mg/Kg 148

Selenium 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:08 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:08 PM1.0 mg/Kg 143

Zinc 8/2/2011 02:08 PM1.0 mg/Kg 171

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:38 PM0.10 mg/Kg 10.18

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 16-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-048A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802C 74653QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:11 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:11 PM1.0 mg/Kg 166

Beryllium 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:11 PM1.0 mg/Kg 132

Cobalt 8/2/2011 02:11 PM1.0 mg/Kg 121

Copper 8/2/2011 02:11 PM2.0 mg/Kg 126

Lead 8/2/2011 02:11 PM1.0 mg/Kg 17.0

Molybdenum 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:11 PM1.0 mg/Kg 133

Selenium 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:11 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:11 PM1.0 mg/Kg 147

Zinc 8/2/2011 02:11 PM1.0 mg/Kg 146

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802E 74658QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:13 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 18-1

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-053A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:38 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:38 PM1.0 mg/Kg 153

Beryllium 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:38 PM1.0 mg/Kg 138

Cobalt 8/2/2011 02:38 PM1.0 mg/Kg 119

Copper 8/2/2011 02:38 PM2.0 mg/Kg 119

Lead 8/2/2011 02:38 PM1.0 mg/Kg 134

Molybdenum 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:38 PM1.0 mg/Kg 143

Selenium 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:38 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:38 PM1.0 mg/Kg 152

Zinc 8/2/2011 02:38 PM1.0 mg/Kg 133

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:03 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 19-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-055A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:41 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:41 PM1.0 mg/Kg 186

Beryllium 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:41 PM1.0 mg/Kg 141

Cobalt 8/2/2011 02:41 PM1.0 mg/Kg 121

Copper 8/2/2011 02:41 PM2.0 mg/Kg 132

Lead 8/2/2011 02:41 PM1.0 mg/Kg 134

Molybdenum 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:41 PM1.0 mg/Kg 121

Selenium 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:41 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:41 PM1.0 mg/Kg 179

Zinc 8/2/2011 02:41 PM1.0 mg/Kg 135

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:21 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 21-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-061A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:45 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:45 PM1.0 mg/Kg 1160

Beryllium 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:45 PM1.0 mg/Kg 155

Cobalt 8/2/2011 02:45 PM1.0 mg/Kg 129

Copper 8/2/2011 02:45 PM2.0 mg/Kg 124

Lead 8/2/2011 02:45 PM1.0 mg/Kg 14.9

Molybdenum 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:45 PM1.0 mg/Kg 160

Selenium 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:45 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:45 PM1.0 mg/Kg 149

Zinc 8/2/2011 02:45 PM1.0 mg/Kg 150

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:23 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 22-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-066A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:48 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:48 PM1.0 mg/Kg 1180

Beryllium 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:48 PM1.0 mg/Kg 151

Cobalt 8/2/2011 02:48 PM1.0 mg/Kg 122

Copper 8/2/2011 02:48 PM2.0 mg/Kg 132

Lead 8/2/2011 02:48 PM1.0 mg/Kg 12.9

Molybdenum 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:48 PM1.0 mg/Kg 139

Selenium 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:48 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:48 PM1.0 mg/Kg 134

Zinc 8/2/2011 02:48 PM1.0 mg/Kg 153

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:25 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 26-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-078A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:33 PM10 mg/Kg 5ND

Arsenic 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Barium 8/2/2011 03:33 PM5.0 mg/Kg 578

Beryllium 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Cadmium 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Chromium 8/2/2011 03:33 PM5.0 mg/Kg 547

Cobalt 8/2/2011 03:33 PM5.0 mg/Kg 539

Copper 8/2/2011 03:33 PM10 mg/Kg 520

Lead 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Molybdenum 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Nickel 8/2/2011 03:33 PM5.0 mg/Kg 551

Selenium 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Silver 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Thallium 8/2/2011 03:33 PM5.0 mg/Kg 5ND

Vanadium 8/2/2011 03:33 PM5.0 mg/Kg 550

Zinc 8/2/2011 03:33 PM5.0 mg/Kg 551

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:27 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 27-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-079A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 02:59 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Barium 8/2/2011 02:59 PM1.0 mg/Kg 159

Beryllium 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 02:59 PM1.0 mg/Kg 142

Cobalt 8/2/2011 02:59 PM1.0 mg/Kg 122

Copper 8/2/2011 02:59 PM2.0 mg/Kg 116

Lead 8/2/2011 02:59 PM1.0 mg/Kg 19.5

Molybdenum 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 02:59 PM1.0 mg/Kg 142

Selenium 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Silver 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 02:59 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 02:59 PM1.0 mg/Kg 142

Zinc 8/2/2011 02:59 PM1.0 mg/Kg 144

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:29 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 28-1

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-083A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:09 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Barium 8/2/2011 03:09 PM1.0 mg/Kg 1110

Beryllium 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:09 PM1.0 mg/Kg 1110

Cobalt 8/2/2011 03:09 PM1.0 mg/Kg 126

Copper 8/2/2011 03:09 PM2.0 mg/Kg 122

Lead 8/2/2011 03:09 PM1.0 mg/Kg 14.9

Molybdenum 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:09 PM1.0 mg/Kg 1150

Selenium 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:09 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:09 PM1.0 mg/Kg 151

Zinc 8/2/2011 03:09 PM1.0 mg/Kg 137

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:31 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBS 29-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-087A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:13 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Barium 8/2/2011 03:13 PM1.0 mg/Kg 1150

Beryllium 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:13 PM1.0 mg/Kg 143

Cobalt 8/2/2011 03:13 PM1.0 mg/Kg 117

Copper 8/2/2011 03:13 PM2.0 mg/Kg 134

Lead 8/2/2011 03:13 PM1.0 mg/Kg 18.7

Molybdenum 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:13 PM1.0 mg/Kg 145

Selenium 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:13 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:13 PM1.0 mg/Kg 146

Zinc 8/2/2011 03:13 PM1.0 mg/Kg 158

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:33 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 32-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-096A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:16 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:16 PM1.0 mg/Kg 11.4

Barium 8/2/2011 03:16 PM1.0 mg/Kg 1100

Beryllium 8/2/2011 03:16 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:16 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:16 PM1.0 mg/Kg 146

Cobalt 8/2/2011 03:16 PM1.0 mg/Kg 125

Copper 8/2/2011 03:16 PM2.0 mg/Kg 120

Lead 8/2/2011 03:16 PM1.0 mg/Kg 18.3

Molybdenum 8/2/2011 03:16 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:16 PM1.0 mg/Kg 131

Selenium 8/2/2011 03:16 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:16 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:16 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:16 PM1.0 mg/Kg 154

Zinc 8/2/2011 03:16 PM1.0 mg/Kg 135

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:40 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 34-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-100A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802D 74654QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:20 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Barium 8/2/2011 03:20 PM1.0 mg/Kg 181

Beryllium 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:20 PM1.0 mg/Kg 145

Cobalt 8/2/2011 03:20 PM1.0 mg/Kg 119

Copper 8/2/2011 03:20 PM2.0 mg/Kg 126

Lead 8/2/2011 03:20 PM1.0 mg/Kg 1110

Molybdenum 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:20 PM1.0 mg/Kg 153

Selenium 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:20 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:20 PM1.0 mg/Kg 137

Zinc 8/2/2011 03:20 PM1.0 mg/Kg 160

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802B 74659QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 04:59 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 35-1

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-104A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:52 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Barium 8/2/2011 03:52 PM1.0 mg/Kg 1110

Beryllium 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:52 PM1.0 mg/Kg 148

Cobalt 8/2/2011 03:52 PM1.0 mg/Kg 137

Copper 8/2/2011 03:52 PM2.0 mg/Kg 118

Lead 8/2/2011 03:52 PM1.0 mg/Kg 13.7

Molybdenum 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:52 PM1.0 mg/Kg 145

Selenium 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:52 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:52 PM1.0 mg/Kg 153

Zinc 8/2/2011 03:52 PM1.0 mg/Kg 129

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:56 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 36-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-106A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:55 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Barium 8/2/2011 03:55 PM1.0 mg/Kg 180

Beryllium 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:55 PM1.0 mg/Kg 153

Cobalt 8/2/2011 03:55 PM1.0 mg/Kg 121

Copper 8/2/2011 03:55 PM2.0 mg/Kg 118

Lead 8/2/2011 03:55 PM1.0 mg/Kg 139

Molybdenum 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:55 PM1.0 mg/Kg 142

Selenium 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:55 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:55 PM1.0 mg/Kg 145

Zinc 8/2/2011 03:55 PM1.0 mg/Kg 147

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:58 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 38-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-114A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 03:58 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Barium 8/2/2011 03:58 PM1.0 mg/Kg 1100

Beryllium 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 03:58 PM1.0 mg/Kg 148

Cobalt 8/2/2011 03:58 PM1.0 mg/Kg 120

Copper 8/2/2011 03:58 PM2.0 mg/Kg 112

Lead 8/2/2011 03:58 PM1.0 mg/Kg 14.2

Molybdenum 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 03:58 PM1.0 mg/Kg 134

Selenium 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Silver 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 03:58 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 03:58 PM1.0 mg/Kg 154

Zinc 8/2/2011 03:58 PM1.0 mg/Kg 124

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:05 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 40-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-118A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:02 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:02 PM1.0 mg/Kg 1120

Beryllium 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:02 PM1.0 mg/Kg 118

Cobalt 8/2/2011 04:02 PM1.0 mg/Kg 113

Copper 8/2/2011 04:02 PM2.0 mg/Kg 113

Lead 8/2/2011 04:02 PM1.0 mg/Kg 1220

Molybdenum 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:02 PM1.0 mg/Kg 113

Selenium 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:02 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:02 PM1.0 mg/Kg 128

Zinc 8/2/2011 04:02 PM1.0 mg/Kg 142

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:07 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

37 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 41-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-123A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:05 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:05 PM1.0 mg/Kg 139

Beryllium 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:05 PM1.0 mg/Kg 126

Cobalt 8/2/2011 04:05 PM1.0 mg/Kg 115

Copper 8/2/2011 04:05 PM2.0 mg/Kg 113

Lead 8/2/2011 04:05 PM1.0 mg/Kg 13.5

Molybdenum 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:05 PM1.0 mg/Kg 117

Selenium 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:05 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:05 PM1.0 mg/Kg 146

Zinc 8/2/2011 04:05 PM1.0 mg/Kg 123

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:09 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 42-0

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-124A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:08 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:08 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:08 PM1.0 mg/Kg 1160

Beryllium 8/2/2011 04:08 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:08 PM1.0 mg/Kg 11.1

Chromium 8/2/2011 04:08 PM1.0 mg/Kg 135

Cobalt 8/2/2011 04:08 PM1.0 mg/Kg 116

Copper 8/2/2011 04:08 PM2.0 mg/Kg 139

Lead 8/2/2011 04:08 PM1.0 mg/Kg 12800

Molybdenum 8/2/2011 04:08 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:08 PM1.0 mg/Kg 141

Selenium 8/2/2011 04:08 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:08 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:08 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:08 PM1.0 mg/Kg 135

Zinc 8/2/2011 04:08 PM1.0 mg/Kg 1240

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:11 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 44-1

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-131A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:12 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:12 PM1.0 mg/Kg 173

Beryllium 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:12 PM1.0 mg/Kg 127

Cobalt 8/2/2011 04:12 PM1.0 mg/Kg 121

Copper 8/2/2011 04:12 PM2.0 mg/Kg 126

Lead 8/2/2011 04:12 PM1.0 mg/Kg 18.6

Molybdenum 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:12 PM1.0 mg/Kg 119

Selenium 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:12 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:12 PM1.0 mg/Kg 164

Zinc 8/2/2011 04:12 PM1.0 mg/Kg 139

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:15 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 45-2

Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-135A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:43 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:43 PM1.0 mg/Kg 177

Beryllium 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:43 PM1.0 mg/Kg 138

Cobalt 8/2/2011 04:43 PM1.0 mg/Kg 129

Copper 8/2/2011 04:43 PM2.0 mg/Kg 135

Lead 8/2/2011 04:43 PM1.0 mg/Kg 13.5

Molybdenum 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:43 PM1.0 mg/Kg 120

Selenium 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:43 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:43 PM1.0 mg/Kg 192

Zinc 8/2/2011 04:43 PM1.0 mg/Kg 130

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:17 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 47-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-141A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:19 PM2.0 mg/Kg 12.1

Arsenic 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:19 PM1.0 mg/Kg 113

Beryllium 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:19 PM1.0 mg/Kg 1160

Cobalt 8/2/2011 04:19 PM1.0 mg/Kg 123

Copper 8/2/2011 04:19 PM2.0 mg/Kg 144

Lead 8/2/2011 04:19 PM1.0 mg/Kg 14.8

Molybdenum 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:19 PM1.0 mg/Kg 1250

Selenium 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:19 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:19 PM1.0 mg/Kg 165

Zinc 8/2/2011 04:19 PM1.0 mg/Kg 158

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:19 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 49-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-145A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802E 74655QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:22 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:22 PM1.0 mg/Kg 157

Beryllium 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:22 PM1.0 mg/Kg 130

Cobalt 8/2/2011 04:22 PM1.0 mg/Kg 114

Copper 8/2/2011 04:22 PM2.0 mg/Kg 117

Lead 8/2/2011 04:22 PM1.0 mg/Kg 124

Molybdenum 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:22 PM1.0 mg/Kg 133

Selenium 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:22 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:22 PM1.0 mg/Kg 141

Zinc 8/2/2011 04:22 PM1.0 mg/Kg 137

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802C 74660QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 05:52 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 51-1

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-152A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:53 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Barium 8/2/2011 04:53 PM1.0 mg/Kg 188

Beryllium 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:53 PM1.0 mg/Kg 144

Cobalt 8/2/2011 04:53 PM1.0 mg/Kg 125

Copper 8/2/2011 04:53 PM2.0 mg/Kg 131

Lead 8/2/2011 04:53 PM1.0 mg/Kg 14.1

Molybdenum 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:53 PM1.0 mg/Kg 154

Selenium 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:53 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:53 PM1.0 mg/Kg 148

Zinc 8/2/2011 04:53 PM1.0 mg/Kg 139

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:48 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 52-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-154A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 04:57 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 04:57 PM1.0 mg/Kg 11.7

Barium 8/2/2011 04:57 PM1.0 mg/Kg 183

Beryllium 8/2/2011 04:57 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 04:57 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 04:57 PM1.0 mg/Kg 144

Cobalt 8/2/2011 04:57 PM1.0 mg/Kg 111

Copper 8/2/2011 04:57 PM2.0 mg/Kg 113

Lead 8/2/2011 04:57 PM1.0 mg/Kg 15.3

Molybdenum 8/2/2011 04:57 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 04:57 PM1.0 mg/Kg 148

Selenium 8/2/2011 04:57 PM1.0 mg/Kg 1ND

Silver 8/2/2011 04:57 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 04:57 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 04:57 PM1.0 mg/Kg 139

Zinc 8/2/2011 04:57 PM1.0 mg/Kg 137

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:50 PM0.10 mg/Kg 10.18

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

45 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 55-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-163A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:00 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:00 PM1.0 mg/Kg 187

Beryllium 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:00 PM1.0 mg/Kg 134

Cobalt 8/2/2011 05:00 PM1.0 mg/Kg 122

Copper 8/2/2011 05:00 PM2.0 mg/Kg 125

Lead 8/2/2011 05:00 PM1.0 mg/Kg 19.0

Molybdenum 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:00 PM1.0 mg/Kg 131

Selenium 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:00 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:00 PM1.0 mg/Kg 156

Zinc 8/2/2011 05:00 PM1.0 mg/Kg 137

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:52 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 56-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-168A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:10 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:10 PM1.0 mg/Kg 162

Beryllium 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:10 PM1.0 mg/Kg 136

Cobalt 8/2/2011 05:10 PM1.0 mg/Kg 120

Copper 8/2/2011 05:10 PM2.0 mg/Kg 138

Lead 8/2/2011 05:10 PM1.0 mg/Kg 11.6

Molybdenum 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:10 PM1.0 mg/Kg 117

Selenium 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:10 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:10 PM1.0 mg/Kg 173

Zinc 8/2/2011 05:10 PM1.0 mg/Kg 130

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:54 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 58-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-174A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:14 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:14 PM1.0 mg/Kg 180

Beryllium 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:14 PM1.0 mg/Kg 151

Cobalt 8/2/2011 05:14 PM1.0 mg/Kg 125

Copper 8/2/2011 05:14 PM2.0 mg/Kg 127

Lead 8/2/2011 05:14 PM1.0 mg/Kg 12.5

Molybdenum 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:14 PM1.0 mg/Kg 118

Selenium 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:14 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:14 PM1.0 mg/Kg 177

Zinc 8/2/2011 05:14 PM1.0 mg/Kg 126

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:56 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

48 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 59-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-175A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:17 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:17 PM1.0 mg/Kg 122

Beryllium 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:17 PM1.0 mg/Kg 113

Cobalt 8/2/2011 05:17 PM1.0 mg/Kg 16.1

Copper 8/2/2011 05:17 PM2.0 mg/Kg 15.5

Lead 8/2/2011 05:17 PM1.0 mg/Kg 111

Molybdenum 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:17 PM1.0 mg/Kg 115

Selenium 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:17 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:17 PM1.0 mg/Kg 119

Zinc 8/2/2011 05:17 PM1.0 mg/Kg 129

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:58 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 61-1

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-182A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:21 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:21 PM1.0 mg/Kg 146

Beryllium 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:21 PM1.0 mg/Kg 168

Cobalt 8/2/2011 05:21 PM1.0 mg/Kg 117

Copper 8/2/2011 05:21 PM2.0 mg/Kg 119

Lead 8/2/2011 05:21 PM1.0 mg/Kg 15.3

Molybdenum 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:21 PM1.0 mg/Kg 177

Selenium 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:21 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:21 PM1.0 mg/Kg 138

Zinc 8/2/2011 05:21 PM1.0 mg/Kg 139

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 07:04 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 62-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-186A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:24 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:24 PM1.0 mg/Kg 159

Beryllium 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:24 PM1.0 mg/Kg 198

Cobalt 8/2/2011 05:24 PM1.0 mg/Kg 116

Copper 8/2/2011 05:24 PM2.0 mg/Kg 121

Lead 8/2/2011 05:24 PM1.0 mg/Kg 15.5

Molybdenum 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:24 PM1.0 mg/Kg 149

Selenium 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:24 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:24 PM1.0 mg/Kg 142

Zinc 8/2/2011 05:24 PM1.0 mg/Kg 152

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 07:08 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 64-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-192A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:27 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:27 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:27 PM1.0 mg/Kg 1110

Beryllium 8/2/2011 05:27 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:27 PM1.0 mg/Kg 11.3

Chromium 8/2/2011 05:27 PM1.0 mg/Kg 141

Cobalt 8/2/2011 05:27 PM1.0 mg/Kg 146

Copper 8/2/2011 05:27 PM2.0 mg/Kg 173

Lead 8/2/2011 05:27 PM1.0 mg/Kg 14.2

Molybdenum 8/2/2011 05:27 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:27 PM1.0 mg/Kg 129

Selenium 8/2/2011 05:27 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:27 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:27 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:27 PM1.0 mg/Kg 160

Zinc 8/2/2011 05:27 PM1.0 mg/Kg 124

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 07:10 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 66-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-196A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802F 74656QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 05:31 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Barium 8/2/2011 05:31 PM1.0 mg/Kg 164

Beryllium 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 05:31 PM1.0 mg/Kg 133

Cobalt 8/2/2011 05:31 PM1.0 mg/Kg 114

Copper 8/2/2011 05:31 PM2.0 mg/Kg 115

Lead 8/2/2011 05:31 PM1.0 mg/Kg 172

Molybdenum 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 05:31 PM1.0 mg/Kg 144

Selenium 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Silver 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 05:31 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 05:31 PM1.0 mg/Kg 141

Zinc 8/2/2011 05:31 PM1.0 mg/Kg 142

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802D 74661QC Batch: PrepDate: 8/2/2011

Mercury 8/2/2011 06:42 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 67-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-201A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 11:55 AM2.0 mg/Kg 1ND

Arsenic 8/2/2011 11:55 AM1.0 mg/Kg 1ND

Barium 8/2/2011 11:55 AM1.0 mg/Kg 197

Beryllium 8/2/2011 01:04 PM2.0 mg/Kg 2ND

Cadmium 8/2/2011 11:55 AM1.0 mg/Kg 1ND

Chromium 8/2/2011 11:55 AM1.0 mg/Kg 116

Cobalt 8/2/2011 11:55 AM1.0 mg/Kg 130

Copper 8/2/2011 11:55 AM2.0 mg/Kg 123

Lead 8/2/2011 11:55 AM1.0 mg/Kg 12.2

Molybdenum 8/2/2011 11:55 AM1.0 mg/Kg 1ND

Nickel 8/2/2011 11:55 AM1.0 mg/Kg 116

Selenium 8/2/2011 11:55 AM1.0 mg/Kg 1ND

Silver 8/2/2011 11:55 AM1.0 mg/Kg 1ND

Thallium 8/2/2011 11:55 AM1.0 mg/Kg 1ND

Vanadium 8/2/2011 11:55 AM1.0 mg/Kg 147

Zinc 8/2/2011 11:55 AM1.0 mg/Kg 130

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 01:46 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: NBM 68-1

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-203A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:16 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:16 PM1.0 mg/Kg 176

Beryllium 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 12:16 PM1.0 mg/Kg 137

Cobalt 8/2/2011 12:16 PM1.0 mg/Kg 126

Copper 8/2/2011 12:16 PM2.0 mg/Kg 119

Lead 8/2/2011 12:16 PM1.0 mg/Kg 14.3

Molybdenum 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:16 PM1.0 mg/Kg 121

Selenium 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:16 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:16 PM1.0 mg/Kg 165

Zinc 8/2/2011 12:16 PM1.0 mg/Kg 127

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 01:52 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 71-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-213A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:19 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:19 PM1.0 mg/Kg 1110

Beryllium 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 12:19 PM1.0 mg/Kg 169

Cobalt 8/2/2011 12:19 PM1.0 mg/Kg 115

Copper 8/2/2011 12:19 PM2.0 mg/Kg 120

Lead 8/2/2011 12:19 PM1.0 mg/Kg 12.2

Molybdenum 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:19 PM1.0 mg/Kg 157

Selenium 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:19 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:19 PM1.0 mg/Kg 136

Zinc 8/2/2011 12:19 PM1.0 mg/Kg 135

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 01:55 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 73-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-217A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 01:17 PM4.0 mg/Kg 24.9

Arsenic 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Barium 8/2/2011 01:17 PM2.0 mg/Kg 26.6

Beryllium 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Cadmium 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Chromium 8/2/2011 01:17 PM2.0 mg/Kg 2320

Cobalt 8/2/2011 01:17 PM2.0 mg/Kg 242

Copper 8/2/2011 01:17 PM4.0 mg/Kg 245

Lead 8/2/2011 01:17 PM2.0 mg/Kg 28.3

Molybdenum 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Nickel 8/2/2011 01:17 PM2.0 mg/Kg 2470

Selenium 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Silver 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Thallium 8/2/2011 01:17 PM2.0 mg/Kg 2ND

Vanadium 8/2/2011 01:17 PM2.0 mg/Kg 283

Zinc 8/2/2011 01:17 PM2.0 mg/Kg 282

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 01:57 PM0.10 mg/Kg 10.23

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 75-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-225A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:26 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:26 PM1.0 mg/Kg 167

Beryllium 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 12:26 PM1.0 mg/Kg 1150

Cobalt 8/2/2011 12:26 PM1.0 mg/Kg 152

Copper 8/2/2011 12:26 PM2.0 mg/Kg 151

Lead 8/2/2011 12:26 PM1.0 mg/Kg 17.1

Molybdenum 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:26 PM1.0 mg/Kg 1240

Selenium 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:26 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:26 PM1.0 mg/Kg 148

Zinc 8/2/2011 12:26 PM1.0 mg/Kg 163

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 02:03 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 76-1

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-227A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:31 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:31 PM1.0 mg/Kg 1100

Beryllium 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 12:31 PM1.0 mg/Kg 193

Cobalt 8/2/2011 12:31 PM1.0 mg/Kg 121

Copper 8/2/2011 12:31 PM2.0 mg/Kg 126

Lead 8/2/2011 12:31 PM1.0 mg/Kg 110

Molybdenum 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:31 PM1.0 mg/Kg 1140

Selenium 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:31 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:31 PM1.0 mg/Kg 148

Zinc 8/2/2011 12:31 PM1.0 mg/Kg 148

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 02:05 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 78-2

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-234A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:34 PM2.0 mg/Kg 13.4

Arsenic 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:34 PM1.0 mg/Kg 1150

Beryllium 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 12:34 PM1.0 mg/Kg 1220

Cobalt 8/2/2011 12:34 PM1.0 mg/Kg 126

Copper 8/2/2011 12:34 PM2.0 mg/Kg 123

Lead 8/2/2011 12:34 PM1.0 mg/Kg 16.5

Molybdenum 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:34 PM1.0 mg/Kg 1340

Selenium 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:34 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:34 PM1.0 mg/Kg 158

Zinc 8/2/2011 12:34 PM1.0 mg/Kg 150

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 02:07 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 79-0

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-235A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:39 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 12:39 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:39 PM1.0 mg/Kg 1130

Beryllium 8/2/2011 12:39 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:39 PM1.0 mg/Kg 11.3

Chromium 8/2/2011 12:39 PM1.0 mg/Kg 146

Cobalt 8/2/2011 12:39 PM1.0 mg/Kg 113

Copper 8/2/2011 12:39 PM2.0 mg/Kg 136

Lead 8/2/2011 01:21 PM2.0 mg/Kg 22300

Molybdenum 8/2/2011 12:39 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:39 PM1.0 mg/Kg 155

Selenium 8/2/2011 12:39 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:39 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:39 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:39 PM1.0 mg/Kg 139

Zinc 8/2/2011 12:39 PM1.0 mg/Kg 1250

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 02:09 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: SBS 81-1

Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164

Lab ID: 119164-242A

DF

Advanced Technology Laboratories Print Date: 04-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110802B 74657QC Batch: PrepDate: 8/1/2011

Antimony 8/2/2011 12:43 PM2.0 mg/Kg 1ND

Arsenic 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Barium 8/2/2011 12:43 PM1.0 mg/Kg 184

Beryllium 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Cadmium 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Chromium 8/2/2011 12:43 PM1.0 mg/Kg 139

Cobalt 8/2/2011 12:43 PM1.0 mg/Kg 119

Copper 8/2/2011 12:43 PM2.0 mg/Kg 118

Lead 8/2/2011 12:43 PM1.0 mg/Kg 19.9

Molybdenum 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Nickel 8/2/2011 12:43 PM1.0 mg/Kg 143

Selenium 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Silver 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Thallium 8/2/2011 12:43 PM1.0 mg/Kg 1ND

Vanadium 8/2/2011 12:43 PM1.0 mg/Kg 141

Zinc 8/2/2011 12:43 PM1.0 mg/Kg 146

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110802A 74662QC Batch: PrepDate: 8/1/2011

Mercury 8/2/2011 02:11 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

04-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74653

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135521

SeqNo: 2219180

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.196

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.00.150

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-74653

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135521

SeqNo: 2219181

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 95.4 80 1202.0 0.196447.901

Arsenic 50.00 97.0 80 1201.0 048.509

Barium 50.00 100 80 1201.0 050.095

Beryllium 50.00 96.4 80 1201.0 048.195

Cadmium 50.00 97.0 80 1201.0 048.498

Chromium 50.00 92.0 80 1201.0 046.003

Cobalt 50.00 100 80 1201.0 050.241

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

63 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74653

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135521

SeqNo: 2219181

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 98.4 80 1202.0 049.214

Lead 50.00 99.5 80 1201.0 0.150349.911

Molybdenum 50.00 104 80 1201.0 052.191

Nickel 50.00 98.2 80 1201.0 049.090

Selenium 50.00 92.6 80 1201.0 046.319

Silver 50.00 96.5 80 1201.0 048.229

Thallium 50.00 95.5 80 1201.0 047.748

Vanadium 50.00 98.6 80 1201.0 049.323

Zinc 50.00 98.5 80 1201.0 049.253

Sample ID: 119164-048A-DUP

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135521

SeqNo: 2219192

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0 0ND

Arsenic 201.0 0 0ND

Barium 201.0 66.07 8.7760.516

Beryllium 201.0 0 0ND

Cadmium 201.0 0.6927 00.662

Chromium 201.0 32.44 5.7534.358

Cobalt 201.0 20.67 1.5120.986

Copper 202.0 26.37 1.5725.958

Lead 20 R1.0 6.969 32.69.682

Molybdenum 201.0 0 0ND

Nickel 201.0 32.65 5.0134.333

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 46.82 1.3447.451

Zinc 201.0 45.90 6.0143.224

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-048A-MS

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135521

SeqNo: 2219193

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 64.7 32 1052.0 080.839

Arsenic 125.0 58.2 49 1061.0 072.792

Barium 125.0 73.0 31 1331.0 66.07157.337

Beryllium 125.0 71.9 56 1061.0 089.873

Cadmium 125.0 71.4 51 1031.0 0.692789.974

Chromium 125.0 80.4 45 1141.0 32.44132.918

Cobalt 125.0 74.1 52 1061.0 20.67113.294

Copper 125.0 86.4 54 1252.0 26.37134.410

Lead 125.0 70.1 34 1261.0 6.96994.650

Molybdenum 125.0 71.2 54 1061.0 089.012

Nickel 125.0 69.2 45 1111.0 32.65119.183

Selenium 125.0 62.8 47 1041.0 078.442

Silver 125.0 78.0 56 1121.0 097.446

Thallium 125.0 52.9 46 1011.0 066.152

Vanadium 125.0 77.8 54 1141.0 46.82144.051

Zinc 125.0 73.0 28 1251.0 45.90137.183

Sample ID: 119164-048A-MSD

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135521

SeqNo: 2219194

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 69.1 32 105 202.0 0 80.84 6.6886.427

Arsenic 125.0 60.6 49 106 201.0 0 72.79 4.0075.764

Barium 125.0 86.0 31 133 201.0 66.07 157.3 9.84173.615

Beryllium 125.0 76.4 56 106 201.0 0 89.87 6.0495.467

Cadmium 125.0 75.9 51 103 201.0 0.6927 89.97 6.0395.567

Chromium 125.0 78.2 45 114 201.0 32.44 132.9 2.03130.240

Cobalt 125.0 84.7 52 106 201.0 20.67 113.3 11.1126.582

Copper 125.0 92.4 54 125 202.0 26.37 134.4 5.41141.889

Lead 125.0 78.1 34 126 201.0 6.969 94.65 9.98104.587

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-048A-MSD

Batch ID: 74653 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135521

SeqNo: 2219194

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 75.9 54 106 201.0 0 89.01 6.3494.836

Nickel 125.0 73.6 45 111 201.0 32.65 119.2 4.52124.693

Selenium 125.0 66.1 47 104 201.0 0 78.44 5.2482.664

Silver 125.0 83.5 56 112 201.0 0 97.45 6.90104.412

Thallium 125.0 54.1 46 101 201.0 0 66.15 2.2967.683

Vanadium 125.0 86.0 54 114 201.0 46.82 144.1 6.86154.290

Zinc 125.0 76.8 28 125 201.0 45.90 137.2 3.40141.927

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74654

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135522

SeqNo: 2219277

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.429

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.00.142

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-74654

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135522

SeqNo: 2219278

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 94.6 80 1202.0 0.429347.710

Arsenic 50.00 96.0 80 1201.0 048.014

Barium 50.00 100 80 1201.0 049.987

Beryllium 50.00 96.7 80 1201.0 048.326

Cadmium 50.00 96.7 80 1201.0 048.329

Chromium 50.00 91.4 80 1201.0 045.680

Cobalt 50.00 99.6 80 1201.0 049.775

Copper 50.00 97.6 80 1202.0 048.809

Lead 50.00 98.2 80 1201.0 049.080

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74654

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135522

SeqNo: 2219278

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 103 80 1201.0 051.706

Nickel 50.00 97.1 80 1201.0 048.564

Selenium 50.00 92.0 80 1201.0 045.988

Silver 50.00 96.0 80 1201.0 047.985

Thallium 50.00 93.8 80 1201.0 0.141647.057

Vanadium 50.00 96.7 80 1201.0 048.361

Zinc 50.00 98.3 80 1201.0 049.147

Sample ID: 119164-100A-DUP

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135522

SeqNo: 2219288

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0.8847 00.810

Arsenic 201.0 0.3920 00.331

Barium 201.0 80.68 16.394.994

Beryllium 201.0 0 0ND

Cadmium 201.0 0.7336 00.865

Chromium 201.0 45.12 7.2148.497

Cobalt 20 R1.0 19.49 43.530.313

Copper 202.0 26.01 2.3626.626

Lead 201.0 107.1 3.74103.207

Molybdenum 201.0 0 0ND

Nickel 201.0 53.41 11.559.914

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 37.19 17.844.442

Zinc 201.0 59.68 10.466.253

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-100A-MS

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135522

SeqNo: 2219289

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 70.5 32 1052.0 0.884788.948

Arsenic 125.0 74.4 49 1061.0 0.392093.344

Barium 125.0 77.5 31 1331.0 80.68177.530

Beryllium 125.0 78.5 56 1061.0 098.184

Cadmium 125.0 77.3 51 1031.0 0.733697.381

Chromium 125.0 77.6 45 1141.0 45.12142.078

Cobalt 125.0 81.0 52 1061.0 19.49120.735

Copper 125.0 85.2 54 1252.0 26.01132.532

Lead 125.0 81.5 34 1261.0 107.1209.011

Molybdenum 125.0 78.4 54 1061.0 098.027

Nickel 125.0 69.2 45 1111.0 53.41139.909

Selenium 125.0 71.7 47 1041.0 089.622

Silver 125.0 82.7 56 1121.0 0103.382

Thallium 125.0 69.1 46 1011.0 086.366

Vanadium 125.0 84.9 54 1141.0 37.19143.310

Zinc 125.0 77.6 28 1251.0 59.68156.729

Sample ID: 119164-100A-MSD

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135522

SeqNo: 2219290

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 70.5 32 105 202.0 0.8847 88.95 0.0075788.954

Arsenic 125.0 74.6 49 106 201.0 0.3920 93.34 0.32993.652

Barium 125.0 85.6 31 133 201.0 80.68 177.5 5.58187.726

Beryllium 125.0 77.1 56 106 201.0 0 98.18 1.8996.348

Cadmium 125.0 76.9 51 103 201.0 0.7336 97.38 0.59096.807

Chromium 125.0 75.8 45 114 201.0 45.12 142.1 1.55139.889

Cobalt 125.0 81.5 52 106 201.0 19.49 120.7 0.473121.308

Copper 125.0 88.7 54 125 202.0 26.01 132.5 3.26136.926

Lead 125.0 145 34 126 20 SR1.0 107.1 209.0 32.0288.697

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-100A-MSD

Batch ID: 74654 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135522

SeqNo: 2219290

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 79.1 54 106 201.0 0 98.03 0.80598.820

Nickel 125.0 74.2 45 111 201.0 53.41 139.9 4.34146.109

Selenium 125.0 71.7 47 104 201.0 0 89.62 0.031689.650

Silver 125.0 83.2 56 112 201.0 0 103.4 0.617104.022

Thallium 125.0 68.9 46 101 201.0 0 86.37 0.31586.095

Vanadium 125.0 84.3 54 114 201.0 37.19 143.3 0.532142.549

Zinc 125.0 75.8 28 125 201.0 59.68 156.7 1.47154.436

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74655

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135528

SeqNo: 2219392

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 96.0 80 1202.0 0.420148.423

Arsenic 50.00 96.6 80 1201.0 048.284

Barium 50.00 102 80 1201.0 051.128

Beryllium 50.00 98.8 80 1201.0 049.398

Cadmium 50.00 98.5 80 1201.0 049.263

Chromium 50.00 92.4 80 1201.0 046.210

Cobalt 50.00 102 80 1201.0 050.843

Copper 50.00 100 80 1202.0 050.064

Lead 50.00 98.1 80 1201.0 049.048

Molybdenum 50.00 104 80 1201.0 051.929

Nickel 50.00 97.7 80 1201.0 048.859

Selenium 50.00 92.0 80 1201.0 046.020

Silver 50.00 99.2 80 1201.0 049.592

Thallium 50.00 95.1 80 1201.0 047.565

Vanadium 50.00 98.7 80 1201.0 049.352

Zinc 50.00 101 80 1201.0 050.273

Sample ID: MB-74655

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135528

SeqNo: 2219393

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.420

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74655

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135528

SeqNo: 2219393

MBLKSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: 119164-145A-DUP

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135528

SeqNo: 2219403

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0.3957 0ND

Arsenic 201.0 0 0ND

Barium 201.0 57.11 11.750.788

Beryllium 201.0 0 0ND

Cadmium 201.0 0.4677 00.444

Chromium 201.0 30.28 15.425.943

Cobalt 20 R1.0 13.54 22.210.831

Copper 202.0 17.46 18.114.570

Lead 201.0 24.17 18.629.117

Molybdenum 201.0 0 0ND

Nickel 201.0 33.15 16.728.046

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 41.22 9.8337.353

Zinc 201.0 37.36 4.6839.148

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-145A-MS

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135528

SeqNo: 2219404

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 74.6 32 1052.0 0.395793.622

Arsenic 125.0 72.5 49 1061.0 090.672

Barium 125.0 82.2 31 1331.0 57.11159.857

Beryllium 125.0 79.7 56 1061.0 099.601

Cadmium 125.0 80.1 51 1031.0 0.4677100.620

Chromium 125.0 74.2 45 1141.0 30.28123.021

Cobalt 125.0 81.2 52 1061.0 13.54115.042

Copper 125.0 86.9 54 1252.0 17.46126.094

Lead 125.0 75.2 34 1261.0 24.17118.213

Molybdenum 125.0 80.9 54 1061.0 0101.160

Nickel 125.0 73.2 45 1111.0 33.15124.618

Selenium 125.0 74.9 47 1041.0 093.672

Silver 125.0 86.1 56 1121.0 0107.601

Thallium 125.0 67.6 46 1011.0 084.544

Vanadium 125.0 79.8 54 1141.0 41.22140.965

Zinc 125.0 77.4 28 1251.0 37.36134.124

Sample ID: 119164-145A-MSD

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135528

SeqNo: 2219405

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 73.5 32 105 202.0 0.3957 93.62 1.4192.313

Arsenic 125.0 69.2 49 106 201.0 0 90.67 4.7286.488

Barium 125.0 81.7 31 133 201.0 57.11 159.9 0.365159.275

Beryllium 125.0 80.1 56 106 201.0 0 99.60 0.477100.078

Cadmium 125.0 78.9 51 103 201.0 0.4677 100.6 1.5699.066

Chromium 125.0 76.3 45 114 201.0 30.28 123.0 2.11125.640

Cobalt 125.0 80.7 52 106 201.0 13.54 115.0 0.529114.435

Copper 125.0 88.3 54 125 202.0 17.46 126.1 1.35127.804

Lead 125.0 77.5 34 126 201.0 24.17 118.2 2.38121.057

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-145A-MSD

Batch ID: 74655 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135528

SeqNo: 2219405

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 80.0 54 106 201.0 0 101.2 1.13100.021

Nickel 125.0 72.3 45 111 201.0 33.15 124.6 0.842123.573

Selenium 125.0 72.2 47 104 201.0 0 93.67 3.6690.302

Silver 125.0 85.1 56 112 201.0 0 107.6 1.11106.412

Thallium 125.0 65.5 46 101 201.0 0 84.54 3.2081.882

Vanadium 125.0 84.0 54 114 201.0 41.22 141.0 3.69146.263

Zinc 125.0 78.0 28 125 201.0 37.36 134.1 0.572134.893

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74656

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135531

SeqNo: 2219597

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-74656

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135531

SeqNo: 2219598

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 97.1 80 1202.0 048.573

Arsenic 50.00 95.7 80 1201.0 047.833

Barium 50.00 99.6 80 1201.0 049.806

Beryllium 50.00 96.8 80 1201.0 048.413

Cadmium 50.00 96.2 80 1201.0 048.096

Chromium 50.00 90.9 80 1201.0 045.473

Cobalt 50.00 99.4 80 1201.0 049.679

Copper 50.00 97.7 80 1202.0 048.830

Lead 50.00 97.2 80 1201.0 048.595

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74656

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135531

SeqNo: 2219598

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 101 80 1201.0 050.586

Nickel 50.00 94.9 80 1201.0 047.438

Selenium 50.00 91.1 80 1201.0 045.530

Silver 50.00 96.6 80 1201.0 048.306

Thallium 50.00 94.7 80 1201.0 047.344

Vanadium 50.00 97.1 80 1201.0 048.531

Zinc 50.00 97.8 80 1201.0 048.895

Sample ID: 119164-196A-DUP

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135531

SeqNo: 2219609

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0.3694 00.806

Arsenic 201.0 0 0ND

Barium 20 R1.0 63.91 36.292.176

Beryllium 201.0 0 0ND

Cadmium 201.0 0.5301 00.821

Chromium 20 R1.0 32.81 48.453.776

Cobalt 20 R1.0 13.78 24.417.609

Copper 202.0 15.06 17.717.978

Lead 20 R1.0 72.27 20.188.443

Molybdenum 201.0 0 0ND

Nickel 20 R1.0 44.30 66.688.512

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 20 R1.0 40.97 25.552.934

Zinc 20 R1.0 41.51 23.552.544

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-196A-MS

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135531

SeqNo: 2219610

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 84.4 32 1052.0 0.3694105.833

Arsenic 125.0 91.4 49 1061.0 0114.223

Barium 125.0 113 31 1331.0 63.91205.305

Beryllium 125.0 96.2 56 1061.0 0120.268

Cadmium 125.0 95.4 51 1031.0 0.5301119.842

Chromium 125.0 108 45 1141.0 32.81167.953

Cobalt 125.0 103 52 1061.0 13.78142.295

Copper 125.0 112 54 1252.0 15.06155.428

Lead 125.0 103 34 1261.0 72.27200.438

Molybdenum 125.0 97.8 54 1061.0 0122.268

Nickel 125.0 108 45 1111.0 44.30179.150

Selenium 125.0 90.8 47 1041.0 0113.557

Silver 125.0 103 56 1121.0 0128.285

Thallium 125.0 80.4 46 1011.0 0100.441

Vanadium 125.0 118 54 114 S1.0 40.97188.271

Zinc 125.0 107 28 1251.0 41.51175.848

Sample ID: 119164-196A-MSD

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135531

SeqNo: 2219611

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 65.5 32 105 20 R2.0 0.3694 105.8 25.182.229

Arsenic 125.0 71.8 49 106 20 R1.0 0 114.2 23.989.811

Barium 125.0 79.8 31 133 20 R1.0 63.91 205.3 22.6163.600

Beryllium 125.0 74.2 56 106 20 R1.0 0 120.3 25.892.779

Cadmium 125.0 73.9 51 103 20 R1.0 0.5301 119.8 25.392.880

Chromium 125.0 84.2 45 114 201.0 32.81 168.0 19.6138.040

Cobalt 125.0 77.5 52 106 20 R1.0 13.78 142.3 25.0110.700

Copper 125.0 83.8 54 125 20 R2.0 15.06 155.4 25.9119.824

Lead 125.0 73.5 34 126 201.0 72.27 200.4 19.9164.154

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-196A-MSD

Batch ID: 74656 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135531

SeqNo: 2219611

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 76.2 54 106 20 R1.0 0 122.3 24.995.212

Nickel 125.0 82.0 45 111 201.0 44.30 179.2 19.8146.809

Selenium 125.0 70.8 47 104 20 R1.0 0 113.6 24.988.454

Silver 125.0 80.4 56 112 20 R1.0 0 128.3 24.3100.473

Thallium 125.0 62.0 46 101 20 R1.0 0 100.4 25.877.479

Vanadium 125.0 84.3 54 114 20 R1.0 40.97 188.3 25.1146.308

Zinc 125.0 74.7 28 125 20 R1.0 41.51 175.8 26.3134.943

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74657

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135511

SeqNo: 2219034

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-74657

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135511

SeqNo: 2219035

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 97.0 80 1202.0 048.481

Arsenic 50.00 96.6 80 1201.0 048.310

Barium 50.00 100 80 1201.0 050.003

Beryllium 50.00 98.1 80 1201.0 049.074

Cadmium 50.00 96.1 80 1201.0 048.054

Chromium 50.00 92.0 80 1201.0 045.989

Cobalt 50.00 100 80 1201.0 050.013

Copper 50.00 99.0 80 1202.0 049.522

Lead 50.00 99.0 80 1201.0 049.509

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74657

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135511

SeqNo: 2219035

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 101 80 1201.0 050.633

Nickel 50.00 95.3 80 1201.0 047.654

Selenium 50.00 91.8 80 1201.0 045.904

Silver 50.00 96.5 80 1201.0 048.234

Thallium 50.00 96.1 80 1201.0 048.045

Vanadium 50.00 98.3 80 1201.0 049.147

Zinc 50.00 97.8 80 1201.0 048.876

Sample ID: 119164-201A-DUP

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219037

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0 0ND

Arsenic 201.0 0 0ND

Barium 201.0 96.61 5.65102.226

Cadmium 201.0 0.5544 00.555

Chromium 20 R1.0 15.67 55.68.849

Cobalt 201.0 29.69 8.6627.223

Copper 202.0 23.31 4.5624.401

Lead 20 R1.0 2.229 56.31.250

Molybdenum 201.0 0 0ND

Nickel 201.0 15.87 12.813.954

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 46.59 11.541.514

Zinc 201.0 30.01 3.3631.039

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-201A-MS

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219038

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 60.3 32 1052.0 075.427

Arsenic 125.0 48.3 49 106 S1.0 060.326

Barium 125.0 68.2 31 1331.0 96.61181.833

Cadmium 125.0 68.0 51 1031.0 0.554485.596

Chromium 125.0 66.5 45 1141.0 15.6798.837

Cobalt 125.0 66.1 52 1061.0 29.69112.275

Copper 125.0 79.7 54 1252.0 23.31122.969

Lead 125.0 68.2 34 1261.0 2.22987.492

Molybdenum 125.0 67.2 54 1061.0 083.957

Nickel 125.0 66.7 45 1111.0 15.8799.182

Selenium 125.0 58.3 47 1041.0 072.842

Silver 125.0 73.1 56 1121.0 091.338

Thallium 125.0 39.8 46 101 S1.0 049.732

Vanadium 125.0 71.8 54 1141.0 46.59136.405

Zinc 125.0 66.4 28 1251.0 30.01113.000

Sample ID: 119164-201A-MSD

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219039

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 62.3 32 105 202.0 0 75.43 3.1377.824

Arsenic 125.0 49.5 49 106 201.0 0 60.33 2.5261.866

Barium 125.0 61.8 31 133 201.0 96.61 181.8 4.51173.818

Cadmium 125.0 68.0 51 103 201.0 0.5544 85.60 0.096785.513

Chromium 125.0 64.1 45 114 201.0 15.67 98.84 3.0895.836

Cobalt 125.0 66.7 52 106 201.0 29.69 112.3 0.721113.087

Copper 125.0 78.7 54 125 202.0 23.31 123.0 1.01121.733

Lead 125.0 69.0 34 126 201.0 2.229 87.49 1.0788.434

Molybdenum 125.0 69.1 54 106 201.0 0 83.96 2.8786.404

Nickel 125.0 65.0 45 111 201.0 15.87 99.18 2.1297.099

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119164-201A-MSD

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219039

MSDSampType: TestCode: 6010_S

EPA 3050B

Selenium 125.0 60.1 47 104 201.0 0 72.84 3.0475.087

Silver 125.0 73.6 56 112 201.0 0 91.34 0.70791.986

Thallium 125.0 38.5 46 101 20 S1.0 0 49.73 3.2748.132

Vanadium 125.0 66.2 54 114 201.0 46.59 136.4 5.36129.289

Zinc 125.0 68.2 28 125 201.0 30.01 113.0 2.02115.306

Sample ID: 119164-201A-DUP

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219050

DUPSampType: TestCode: 6010_S

EPA 3050B

Beryllium 202.0 0 0ND

Sample ID: 119164-201A-MS

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219051

MSSampType: TestCode: 6010_S

EPA 3050B

Beryllium 125.0 84.4 56 1062.0 0105.517

Sample ID: 119164-201A-MSD

Batch ID: 74657 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135511

SeqNo: 2219052

MSDSampType: TestCode: 6010_S

EPA 3050B

Beryllium 125.0 94.2 56 106 202.0 0 105.5 11.0117.810

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74626A

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135467

SeqNo: 2218091

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74626

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135467

SeqNo: 2218092

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 88.7 80 1205.0 0221.698

Sample ID: 119164-038A-DUP

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 13-1

RunNo: 135467

SeqNo: 2218103

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 33.54 2.0232.871

Sample ID: 119164-038A-MS

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 13-1

RunNo: 135467

SeqNo: 2218104

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 81.9 34 1265.0 33.54238.300

Sample ID: MB-74626B

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135467

SeqNo: 2218105

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-050A-DUP

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 17-1

RunNo: 135467

SeqNo: 2218116

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 13.40 64.96.831

Sample ID: 119164-050A-MS

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 17-1

RunNo: 135467

SeqNo: 2218117

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.1 34 1265.0 13.40196.108

Sample ID: 119164-050A-MSD

Batch ID: 74626 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 17-1

RunNo: 135467

SeqNo: 2218118

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.1 34 126 205.0 13.40 196.1 0.0192196.146

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74627A

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135469

SeqNo: 2218134

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.155

Sample ID: LCS-74627

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135469

SeqNo: 2218135

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.5 80 1205.0 0.1555226.478

Sample ID: 119164-063A-DUP

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 21-2

RunNo: 135469

SeqNo: 2218146

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.783 04.466

Sample ID: 119164-063A-MS

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 21-2

RunNo: 135469

SeqNo: 2218147

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 77.2 34 1265.0 3.783196.889

Sample ID: MB-74627B

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135469

SeqNo: 2218148

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.140

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-074A-DUP

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 25-1

RunNo: 135469

SeqNo: 2218159

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.791 7.755.177

Sample ID: 119164-074A-MS

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 25-1

RunNo: 135469

SeqNo: 2218160

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 79.2 34 1265.0 4.791202.706

Sample ID: 119164-074A-MSD

Batch ID: 74627 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 7/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 25-1

RunNo: 135469

SeqNo: 2218161

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.9 34 126 205.0 4.791 202.7 6.67189.628

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74628A

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135470

SeqNo: 2218168

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74628

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135470

SeqNo: 2218169

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 95.5 80 1205.0 0238.703

Sample ID: 119164-088A-DUP

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 30-0

RunNo: 135470

SeqNo: 2218180

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 199.1 15.0171.352

Sample ID: 119164-088A-MS

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 30-0

RunNo: 135470

SeqNo: 2218181

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 72.5 34 1265.0 199.1380.396

Sample ID: MB-74628B

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135470

SeqNo: 2218182

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

87 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-099A-DUP

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 33-2

RunNo: 135470

SeqNo: 2218193

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 36.78 35.952.871

Sample ID: 119164-099A-MS

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 33-2

RunNo: 135470

SeqNo: 2218194

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 85.7 34 1265.0 36.78251.021

Sample ID: 119164-099A-MSD

Batch ID: 74628 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 33-2

RunNo: 135470

SeqNo: 2218195

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 65.8 34 126 20 R5.0 36.78 251.0 22.1201.154

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74629A

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135473

SeqNo: 2218209

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74629

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135473

SeqNo: 2218210

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 86.5 80 1205.0 0216.295

Sample ID: 119164-112A-DUP

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 38-0

RunNo: 135473

SeqNo: 2218221

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 63.58 52.4108.716

Sample ID: 119164-112A-MS

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 38-0

RunNo: 135473

SeqNo: 2218222

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 72.7 34 1265.0 63.58245.374

Sample ID: MB-74629B

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135473

SeqNo: 2218223

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-126A-DUP

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 42-2

RunNo: 135473

SeqNo: 2218234

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.385 01.368

Sample ID: 119164-126A-MS

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 42-2

RunNo: 135473

SeqNo: 2218235

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 67.7 34 1265.0 1.385170.630

Sample ID: 119164-126A-MSD

Batch ID: 74629 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 42-2

RunNo: 135473

SeqNo: 2218236

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 66.8 34 126 205.0 1.385 170.6 1.30168.432

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

90 of 107



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74630A

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135478

SeqNo: 2218299

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.153

Sample ID: LCS-74630

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135478

SeqNo: 2218300

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 87.8 80 1205.0 0.1534219.621

Sample ID: 119164-138A-DUP

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 46-2

RunNo: 135478

SeqNo: 2218311

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 10.58 9.699.603

Sample ID: 119164-138A-MS

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 46-2

RunNo: 135478

SeqNo: 2218312

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 78.8 34 1265.0 10.58207.664

Sample ID: MB-74630B

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135478

SeqNo: 2218313

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-150A-DUP

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 50-2

RunNo: 135478

SeqNo: 2218324

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.679 02.939

Sample ID: 119164-150A-MS

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 50-2

RunNo: 135478

SeqNo: 2218325

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 76.3 34 1265.0 2.679193.338

Sample ID: 119164-150A-MSD

Batch ID: 74630 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 50-2

RunNo: 135478

SeqNo: 2218326

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 74.5 34 126 205.0 2.679 193.3 2.25189.042

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74631A

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135479

SeqNo: 2218327

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74631

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135479

SeqNo: 2218328

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 88.8 80 1205.0 0222.107

Sample ID: 119164-162A-DUP

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 54-2

RunNo: 135479

SeqNo: 2218339

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 7.615 7.747.047

Sample ID: 119164-162A-MS

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 54-2

RunNo: 135479

SeqNo: 2218340

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 76.3 34 1265.0 7.615198.256

Sample ID: MB-74631B

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135479

SeqNo: 2218341

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-176A-DUP

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 59-1

RunNo: 135479

SeqNo: 2218352

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.790 03.663

Sample ID: 119164-176A-MS

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 59-1

RunNo: 135479

SeqNo: 2218353

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 81.6 34 1265.0 2.790206.808

Sample ID: 119164-176A-MSD

Batch ID: 74631 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 59-1

RunNo: 135479

SeqNo: 2218354

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 80.2 34 126 205.0 2.790 206.8 1.68203.367

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74632A

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135480

SeqNo: 2218363

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74632

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135480

SeqNo: 2218364

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.1 80 1205.0 0225.170

Sample ID: 119164-188A-DUP

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 63-1

RunNo: 135480

SeqNo: 2218375

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.734 7.885.299

Sample ID: 119164-188A-MS

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 63-1

RunNo: 135480

SeqNo: 2218376

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 76.9 34 1265.0 5.734197.977

Sample ID: MB-74632B

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135480

SeqNo: 2218377

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-200A-DUP

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-1

RunNo: 135480

SeqNo: 2218388

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.403 03.878

Sample ID: 119164-200A-MS

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-1

RunNo: 135480

SeqNo: 2218389

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.7 34 1265.0 5.403164.665

Sample ID: 119164-200A-MSD

Batch ID: 74632 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-1

RunNo: 135480

SeqNo: 2218390

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 75.7 34 126 205.0 5.403 164.7 16.7194.645

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74633A

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135482

SeqNo: 2218450

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74633

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135482

SeqNo: 2218451

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 98.3 80 1205.0 0245.642

Sample ID: 119164-212A-DUP

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 71-1

RunNo: 135482

SeqNo: 2218462

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 8.842 51.05.250

Sample ID: 119164-212A-MS

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 71-1

RunNo: 135482

SeqNo: 2218463

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 77.5 34 1265.0 8.842202.705

Sample ID: MB-74633B

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135482

SeqNo: 2218464

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-224A-DUP

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 75-1

RunNo: 135482

SeqNo: 2218475

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.781 7.415.368

Sample ID: 119164-224A-MS

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 75-1

RunNo: 135482

SeqNo: 2218476

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 70.1 34 1265.0 5.781180.962

Sample ID: 119164-224A-MSD

Batch ID: 74633 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 75-1

RunNo: 135482

SeqNo: 2218477

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 72.6 34 126 205.0 5.781 181.0 3.45187.322

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74634A

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135484

SeqNo: 2218525

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-74634

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135484

SeqNo: 2218526

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.0 80 1205.0 0225.052

Sample ID: 119164-238A-DUP

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 80-0

RunNo: 135484

SeqNo: 2218537

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 149.2 1.88146.453

Sample ID: 119164-238A-MS

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 80-0

RunNo: 135484

SeqNo: 2218538

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 100 34 1265.0 149.2399.628

Sample ID: MB-74634B

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135484

SeqNo: 2218539

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-243A-DUP

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 81-2

RunNo: 135484

SeqNo: 2218544

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.772 0.9835.829

Sample ID: 119164-243A-MS

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 81-2

RunNo: 135484

SeqNo: 2218545

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.5 34 1265.0 5.772189.527

Sample ID: 119164-243A-MSD

Batch ID: 74634 TestNo: EPA 6010B Analysis Date: 8/1/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 81-2

RunNo: 135484

SeqNo: 2218546

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 68.5 34 126 205.0 5.772 189.5 6.85176.979

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-74673A

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135519

SeqNo: 2219128

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.160

Sample ID: LCS-74673

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135519

SeqNo: 2219129

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 114 80 1205.0 0.1601285.489

Sample ID: 119164-011A-DUP

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 4-1

RunNo: 135519

SeqNo: 2219140

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 22.50 32.631.272

Sample ID: 119164-011A-MS

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 4-1

RunNo: 135519

SeqNo: 2219141

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.7 34 1265.0 22.50234.139

Sample ID: MB-74673B

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135519

SeqNo: 2219142

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 119164-026A-DUP

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 9-1

RunNo: 135519

SeqNo: 2219153

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 19.18 35.413.414

Sample ID: 119164-026A-MS

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 9-1

RunNo: 135519

SeqNo: 2219154

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 82.1 34 1265.0 19.18224.537

Sample ID: 119164-026A-MSD

Batch ID: 74673 TestNo: EPA 6010B Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 9-1

RunNo: 135519

SeqNo: 2219155

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 81.4 34 126 205.0 19.18 224.5 0.781222.791

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74658

Batch ID: 74658 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135547

SeqNo: 2219950

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74658

Batch ID: 74658 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135547

SeqNo: 2219951

LCSSampType: TestCode: 7471_S

Mercury 0.8300 103 80 1200.10 00.852

Sample ID: 119164-048A-MS

Batch ID: 74658 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135547

SeqNo: 2219952

MSSampType: TestCode: 7471_S

Mercury 0.8300 103 70 1300.10 0.0094790.862

Sample ID: 119164-048A-MSD

Batch ID: 74658 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135547

SeqNo: 2219953

MSDSampType: TestCode: 7471_S

Mercury 0.8300 88.8 70 130 200.10 0.009479 0.8621 14.40.746

Sample ID: 119164-048A-DUP

Batch ID: 74658 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBS 16-2

RunNo: 135547

SeqNo: 2219955

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.009479 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74659

Batch ID: 74659 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135543

SeqNo: 2219858

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74659

Batch ID: 74659 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135543

SeqNo: 2219859

LCSSampType: TestCode: 7471_S

Mercury 0.8300 89.3 80 1200.10 00.741

Sample ID: 119164-100A-MS

Batch ID: 74659 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135543

SeqNo: 2219860

MSSampType: TestCode: 7471_S

Mercury 0.8300 92.0 70 1300.10 0.028220.792

Sample ID: 119164-100A-DUP

Batch ID: 74659 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135543

SeqNo: 2219862

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.02822 00.037

Sample ID: 119164-100A-MSD

Batch ID: 74659 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: SBS 34-0

RunNo: 135543

SeqNo: 2219864

MSDSampType: TestCode: 7471_S

Mercury 0.8300 88.7 70 130 200.10 0.02822 0.7917 3.530.764

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74660

Batch ID: 74660 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135544

SeqNo: 2219888

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74660

Batch ID: 74660 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135544

SeqNo: 2219889

LCSSampType: TestCode: 7471_S

Mercury 0.8300 97.2 80 1200.10 00.807

Sample ID: 119164-145A-MS

Batch ID: 74660 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135544

SeqNo: 2219890

MSSampType: TestCode: 7471_S

Mercury 0.8300 96.5 70 1300.10 0.070150.871

Sample ID: 119164-145A-MSD

Batch ID: 74660 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135544

SeqNo: 2219891

MSDSampType: TestCode: 7471_S

Mercury 0.8300 96.6 70 130 200.10 0.07015 0.8710 0.09500.872

Sample ID: 119164-145A-DUP

Batch ID: 74660 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 49-0

RunNo: 135544

SeqNo: 2219893

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.07015 00.082

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74661

Batch ID: 74661 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135545

SeqNo: 2219933

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74661

Batch ID: 74661 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135545

SeqNo: 2219934

LCSSampType: TestCode: 7471_S

Mercury 0.8300 89.1 80 1200.10 00.739

Sample ID: 119164-196A-MS

Batch ID: 74661 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135545

SeqNo: 2219935

MSSampType: TestCode: 7471_S

Mercury 0.8300 86.6 70 1300.10 0.061710.780

Sample ID: 119164-196A-MSD

Batch ID: 74661 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135545

SeqNo: 2219936

MSDSampType: TestCode: 7471_S

Mercury 0.8300 88.8 70 130 200.10 0.06171 0.7803 2.380.799

Sample ID: 119164-196A-DUP

Batch ID: 74661 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/2/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 66-0

RunNo: 135545

SeqNo: 2219938

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.06171 00.076

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74662

Batch ID: 74662 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135514

SeqNo: 2219089

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74662

Batch ID: 74662 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135514

SeqNo: 2219090

LCSSampType: TestCode: 7471_S

Mercury 0.8300 102 80 1200.10 00.849

Sample ID: 119164-201A-MS

Batch ID: 74662 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135514

SeqNo: 2219091

MSSampType: TestCode: 7471_S

Mercury 0.8300 98.4 70 1300.10 0.0097920.827

Sample ID: 119164-201A-MSD

Batch ID: 74662 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135514

SeqNo: 2219092

MSDSampType: TestCode: 7471_S

Mercury 0.8300 102 70 130 200.10 0.009792 0.8269 3.480.856

Sample ID: 119164-201A-DUP

Batch ID: 74662 TestNo: EPA 7471A Analysis Date: 8/2/2011

Prep Date: 8/1/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NBM 67-2

RunNo: 135514

SeqNo: 2219094

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.009792 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

107 of 107





























































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

11-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164
CASE NARRATIVE

Analytical Comments for Method 7420

Diltion was necessary for saamples 119164-022A, 119164-035A, 119164-046A, 119164-049A, 119164-
067A, 119164-085A, 119164-088A, 119164-094A, 119164-115A, 119164-118A, 119164-124A, 
119164-160A, 119164-166A, 119164-169A, 119164-172A, 119164-178A, 119164-184A, 119164-
190A, 119164-199A, 119164-220A, 119164-223A, 119164-226A, 119164-235A, 119164-238A and 
119164-241A, due to sample matrix. 

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119164-034AMS, 119164-199AMS, 119164-235AMS, 119164-235AMSD, 119164-241AMS and 
119164-241AMSD; however, the analytical batch was validated by the Laboratory Control Sample 
(LCS).
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/11/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NBS 1-0 7/26/2011 8/8/2011mg/L2.4 74709 1119164-001A 0.25

NBS 2-1 7/26/2011 8/8/2011mg/L8.1 74709 1119164-005A 0.25

NBS 3-0 7/26/2011 8/8/2011mg/L5.6 74709 1119164-007A 0.25

NBS 4-0 7/26/2011 8/8/2011mg/L9.0 74709 1119164-010A 0.25

NBS 7-0 7/26/2011 8/8/2011mg/L5.5 74709 1119164-019A 0.25

NBS 8-0 7/26/2011 8/8/2011mg/L9.7 74709 2119164-022A 0.50

NBS 9-1 7/26/2011 8/8/2011mg/L1.7 74709 1119164-026A 0.25

NBS 10-1 7/26/2011 8/8/2011mg/L6.9 74709 1119164-029A 0.25

NBS 11-2 7/26/2011 8/8/2011mg/L3.4 74709 1119164-033A 0.25

NBS 12-0 7/26/2011 8/8/2011mg/L8.6 74709 1119164-034A 0.25

NBS 12-1 7/26/2011 8/8/2011mg/L15 74709 2119164-035A 0.50

NBS 13-2 7/26/2011 8/8/2011mg/L1.7 74709 1119164-039A 0.25

NBS 14-0 7/26/2011 8/8/2011mg/L3.8 74709 1119164-040A 0.25

NBS 15-0 7/26/2011 8/8/2011mg/L1.3 74709 1119164-043A 0.25

NBS 15-1 7/26/2011 8/8/2011mg/L5.8 74709 1119164-044A 0.25

NBS 15-2 7/26/2011 8/8/2011mg/L3.4 74709 1119164-045A 0.25

NBS 16-0 7/26/2011 8/8/2011mg/L42 74709 5119164-046A 1.2

NBS 16-1 7/26/2011 8/8/2011mg/L0.54 74709 1119164-047A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/11/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NBS 17-0 7/26/2011 8/8/2011mg/L45 74709 10119164-049A 2.5

NBS 18-0 7/26/2011 8/8/2011mg/L2.7 74709 1119164-052A 0.25

NBS 18-2 7/26/2011 8/8/2011mg/L1.5 74710 1119164-054A 0.25

NBS 20-0 7/26/2011 8/8/2011mg/L5.1 74710 1119164-058A 0.25

NBS 22-0 7/26/2011 8/8/2011mg/L7.2 74710 1119164-064A 0.25

NBS 23-0 7/26/2011 8/8/2011mg/L12 74710 2119164-067A 0.50

NBS 24-1 7/26/2011 8/8/2011mg/L2.5 74710 1119164-071A 0.25

NBS 25-0 7/26/2011 8/8/2011mg/L7.0 74710 1119164-073A 0.25

NBS 26-0 7/26/2011 8/8/2011mg/L7.0 74710 1119164-076A 0.25

NBS 28-0 7/26/2011 8/8/2011mg/L4.0 74710 1119164-082A 0.25

NBS 29-0 7/26/2011 8/8/2011mg/L12 74710 2119164-085A 0.50

NBS 30-0 7/26/2011 8/8/2011mg/L12 74710 2119164-088A 0.50

SBS 32-0 7/26/2011 8/8/2011mg/L16 74710 2119164-094A 0.50

SBS 33-1 7/26/2011 8/8/2011mg/L1.4 74710 1119164-098A 0.25

SBS 34-0 7/26/2011 8/8/2011mg/L1.9 74710 1119164-100A 0.25

SBS 34-1 7/26/2011 8/8/2011mg/L2.9 74710 1119164-101A 0.25

SBS 35-0 7/26/2011 8/8/2011mg/L1.1 74710 1119164-103A 0.25

SBS 36-1 7/26/2011 8/8/2011mg/L1.7 74710 1119164-107A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/11/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

SBS 37-0 7/26/2011 8/8/2011mg/L2.7 74710 1119164-109A 0.25

SBS 38-0 7/26/2011 8/8/2011mg/L1.5 74710 1119164-112A 0.25

SBS 39-0 7/26/2011 8/8/2011mg/L10 74710 2119164-115A 0.50

SBS 40-0 7/26/2011 8/8/2011mg/L10 74710 2119164-118A 0.50

SBS 42-0 7/26/2011 8/8/2011mg/L120 74711 20119164-124A 5.0

SBS 45-0 7/26/2011 8/8/2011mg/L5.6 74711 1119164-133A 0.25

NBM 46-0 7/27/2011 8/8/2011mg/L4.0 74711 1119164-136A 0.25

NBM 47-0 7/27/2011 8/8/2011mg/L7.7 74711 1119164-139A 0.25

NBM 50-0 7/27/2011 8/8/2011mg/L4.8 74711 1119164-148A 0.25

NBM 51-0 7/27/2011 8/8/2011mg/L5.1 74711 1119164-151A 0.25

NBM 52-1 7/27/2011 8/8/2011mg/L5.2 74711 1119164-155A 0.25

NBM 53-0 7/27/2011 8/8/2011mg/L8.5 74711 1119164-157A 0.25

NBM 54-0 7/27/2011 8/8/2011mg/L13 74711 2119164-160A 0.50

NBM 56-0 7/27/2011 8/8/2011mg/L15 74711 2119164-166A 0.50

NBM 57-0 7/27/2011 8/8/2011mg/L29 74711 5119164-169A 1.2

NBM 58-0 7/27/2011 8/8/2011mg/L9.3 74711 2119164-172A 0.50

NBM 60-0 7/27/2011 8/8/2011mg/L13 74711 2119164-178A 0.50

NBM 62-0 7/27/2011 8/8/2011mg/L12 74711 2119164-184A 0.50

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/11/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NBM 63-0 7/27/2011 8/8/2011mg/L7.6 74711 1119164-187A 0.25

NBM 64-0 7/27/2011 8/8/2011mg/L20 74711 4119164-190A 1.0

NBM 65-0 7/27/2011 8/8/2011mg/L5.0 74711 1119164-193A 0.25

NBM 65-1 7/27/2011 8/8/2011mg/L3.6 74711 1119164-194A 0.25

NBM 66-0 7/27/2011 8/8/2011mg/L2.4 74711 1119164-196A 0.25

NBM 67-0 7/27/2011 8/8/2011mg/L9.5 74711 2119164-199A 0.50

NBM 68-0 7/27/2011 8/8/2011mg/L2.8 74712 1119164-202A 0.25

NBM 69-0 7/27/2011 8/8/2011mg/L4.6 74712 1119164-205A 0.25

NBM 69-1 7/27/2011 8/8/2011mg/L0.55 74712 1119164-206A 0.25

SBS 71-0 7/27/2011 8/9/2011mg/L5.0 74712 1119164-211A 0.25

SBS 74-0 7/27/2011 8/8/2011mg/L10 74712 2119164-220A 0.50

SBS 75-0 7/27/2011 8/8/2011mg/L10 74712 2119164-223A 0.50

SBS 76-0 7/27/2011 8/8/2011mg/L17 74712 2119164-226A 0.50

SBS 77-0 7/27/2011 8/8/2011mg/L8.7 74712 1119164-229A 0.25

SBS 78-0 7/27/2011 8/8/2011mg/L4.8 74712 1119164-232A 0.25

SBS 79-0 7/27/2011 8/8/2011mg/L130 74712 20119164-235A 5.0

SBS 80-0 7/27/2011 8/8/2011mg/L9.6 74712 2119164-238A 0.50

SBS 81-0 7/27/2011 8/8/2011mg/L16 74712 2119164-241A 0.50

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

11-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-74709A

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135669

SeqNo: 2222001

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-74709

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135669

SeqNo: 2222002

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 105 80 1200.25 05.246

Sample ID: 119164-034A-DUP

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 12-0

RunNo: 135669

SeqNo: 2222013

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 8.556 0.5598.508

Sample ID: 119164-034A-MS

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 12-0

RunNo: 135669

SeqNo: 2222014

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 45.8 80 120 S0.50 8.55610.847

Sample ID: MB-74709

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135669

SeqNo: 2222015

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 119164-052A-DUP

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 18-0

RunNo: 135669

SeqNo: 2222026

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 2.728 2.402.664

Sample ID: 119164-052A-MS

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 18-0

RunNo: 135669

SeqNo: 2222027

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 85.4 80 1200.25 2.7286.999

Sample ID: 119164-052A-MSD

Batch ID: 74709 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 18-0

RunNo: 135669

SeqNo: 2222028

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 80.9 80 120 200.25 2.728 6.999 3.316.771

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-74710A

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135670

SeqNo: 2222029

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-74710

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135670

SeqNo: 2222030

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 93.9 80 1200.25 04.693

Sample ID: 119164-088A-DUP

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 30-0

RunNo: 135670

SeqNo: 2222041

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 12.38 0.88212.494

Sample ID: 119164-088A-MS

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 30-0

RunNo: 135670

SeqNo: 2222042

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 97.7 80 1200.50 12.3817.269

Sample ID: MB-74710B

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135670

SeqNo: 2222043

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 119164-118A-DUP

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 40-0

RunNo: 135670

SeqNo: 2222054

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 10.20 2.5610.466

Sample ID: 119164-118A-MS

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 40-0

RunNo: 135670

SeqNo: 2222055

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 95.4 80 1200.50 10.2014.973

Sample ID: 119164-118A-MSD

Batch ID: 74710 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 40-0

RunNo: 135670

SeqNo: 2222056

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 98.6 80 120 200.50 10.20 14.97 1.0515.131

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-74711A

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135671

SeqNo: 2222057

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-74711

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135671

SeqNo: 2222058

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 105 80 1200.25 05.274

Sample ID: 119164-166A-DUP

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 56-0

RunNo: 135671

SeqNo: 2222069

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 14.56 3.4714.063

Sample ID: 119164-166A-MS

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 56-0

RunNo: 135671

SeqNo: 2222070

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 89.1 80 1201.0 14.5619.017

Sample ID: MB-74711B

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135671

SeqNo: 2222071

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.250.214

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 119164-199A-DUP

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 67-0

RunNo: 135671

SeqNo: 2222082

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 9.467 1.869.644

Sample ID: 119164-199A-MS

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 67-0

RunNo: 135671

SeqNo: 2222083

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 79.7 80 120 S0.50 9.46713.454

Sample ID: 119164-199A-MSD

Batch ID: 74711 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 67-0

RunNo: 135671

SeqNo: 2222084

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 83.0 80 120 200.50 9.467 13.45 1.2013.616

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-74712A

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135672

SeqNo: 2222085

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-74712

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135672

SeqNo: 2222086

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 93.4 80 1200.25 04.668

Sample ID: 119164-235A-DUP

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 79-0

RunNo: 135672

SeqNo: 2222096

DUPSampType: TestCode: 7420_ST

WET

Lead 205.0 126.2 2.77122.745

Sample ID: 119164-235A-MS

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 79-0

RunNo: 135672

SeqNo: 2222097

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 179 80 120 S5.0 126.2135.141

Sample ID: MB-74712B

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135672

SeqNo: 2222098

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 119164-241A-DUP

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135672

SeqNo: 2222101

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 16.26 1.1716.455

Sample ID: 119164-241A-MS

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135672

SeqNo: 2222102

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 53.8 80 120 S1.0 16.2618.953

Sample ID: 119164-241A-MSD

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/8/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135672

SeqNo: 2222103

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 50.6 80 120 20 S1.0 16.26 18.95 0.84318.794

Sample ID: MB-74712B

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/9/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135688

SeqNo: 2222323

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-74712

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/9/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135688

SeqNo: 2222324

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 93.9 80 1200.25 04.693

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 119164-235A-DUP

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/9/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 79-0

RunNo: 135688

SeqNo: 2222326

DUPSampType: TestCode: 7420_ST

WET

Lead 205.0 149.2 0.0279149.224

Sample ID: 119164-235A-MS

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/9/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 79-0

RunNo: 135688

SeqNo: 2222327

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 43.1 80 120 S5.0 149.2151.335

Sample ID: 119164-235A-MSD

Batch ID: 74712 TestNo: WET/ EPA 74 Analysis Date: 8/9/2011

Prep Date: 8/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 79-0

RunNo: 135688

SeqNo: 2222328

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 55.7 80 120 20 S5.0 149.2 151.3 0.415151.965

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

15 of 15







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

18-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164
CASE NARRATIVE

Analytical Comments for Method 7420

Diltion was necessary for sample 119164-235A, due to sample matrix. 

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119242-004AMS and 119242-004AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

RPD for Duplicate (DUP) is outside criteria for sample 119164-241ADUP; however, the Laboratory 
Control Sample (LCS) validated the analytical batch.

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/18/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NBS 2-1 7/26/2011 8/17/2011mg/LND 74903 1119164-005A 0.25

NBS 3-0 7/26/2011 8/17/2011mg/LND 74903 1119164-007A 0.25

NBS 4-0 7/26/2011 8/17/2011mg/LND 74903 1119164-010A 0.25

NBS 7-0 7/26/2011 8/17/2011mg/LND 74903 1119164-019A 0.25

NBS 8-0 7/26/2011 8/17/2011mg/L0.29 74903 1119164-022A 0.25

NBS 10-1 7/26/2011 8/17/2011mg/L0.30 74903 1119164-029A 0.25

NBS 12-0 7/26/2011 8/17/2011mg/L0.31 74903 1119164-034A 0.25

NBS 12-1 7/26/2011 8/17/2011mg/LND 74903 1119164-035A 0.25

NBS 15-1 7/26/2011 8/17/2011mg/LND 74903 1119164-044A 0.25

NBS 16-0 7/26/2011 8/17/2011mg/LND 74903 1119164-046A 0.25

NBS 17-0 7/26/2011 8/17/2011mg/LND 74903 1119164-049A 0.25

NBS 20-0 7/26/2011 8/17/2011mg/LND 74903 1119164-058A 0.25

NBS 23-0 7/26/2011 8/17/2011mg/LND 74903 1119164-067A 0.25

NBS 25-0 7/26/2011 8/17/2011mg/LND 74903 1119164-073A 0.25

NBS 26-0 7/26/2011 8/17/2011mg/LND 74903 1119164-076A 0.25

NBS 29-0 7/26/2011 8/17/2011mg/LND 74903 1119164-085A 0.25

NBS 30-0 7/26/2011 8/17/2011mg/LND 74903 1119164-088A 0.25

SBS 32-0 7/26/2011 8/17/2011mg/LND 74903 1119164-094A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/18/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

SBS 39-0 7/26/2011 8/17/2011mg/LND 74903 1119164-115A 0.25

SBS 40-0 7/26/2011 8/17/2011mg/LND 74903 1119164-118A 0.25

SBS 42-0 7/26/2011 8/17/2011mg/LND 74904 1119164-124A 0.25

SBS 45-0 7/26/2011 8/17/2011mg/LND 74904 1119164-133A 0.25

NBM 47-0 7/27/2011 8/17/2011mg/LND 74904 1119164-139A 0.25

NBM 51-0 7/27/2011 8/17/2011mg/LND 74904 1119164-151A 0.25

NBM 52-1 7/27/2011 8/17/2011mg/LND 74904 1119164-155A 0.25

NBM 53-0 7/27/2011 8/17/2011mg/LND 74904 1119164-157A 0.25

NBM 54-0 7/27/2011 8/17/2011mg/LND 74904 1119164-160A 0.25

NBM 56-0 7/27/2011 8/17/2011mg/LND 74904 1119164-166A 0.25

NBM 57-0 7/27/2011 8/17/2011mg/LND 74904 1119164-169A 0.25

NBM 58-0 7/27/2011 8/17/2011mg/LND 74904 1119164-172A 0.25

NBM 60-0 7/27/2011 8/17/2011mg/LND 74904 1119164-178A 0.25

NBM 62-0 7/27/2011 8/17/2011mg/LND 74904 1119164-184A 0.25

NBM 63-0 7/27/2011 8/17/2011mg/LND 74904 1119164-187A 0.25

NBM 64-0 7/27/2011 8/17/2011mg/LND 74904 1119164-190A 0.25

NBM 65-0 7/27/2011 8/17/2011mg/LND 74904 1119164-193A 0.25

NBM 67-0 7/27/2011 8/17/2011mg/LND 74904 1119164-199A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/18/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

SBS 71-0 7/27/2011 8/17/2011mg/LND 74904 1119164-211A 0.25

SBS 74-0 7/27/2011 8/18/2011mg/LND 74904 1119164-220A 0.25

SBS 75-0 7/27/2011 8/17/2011mg/LND 74904 1119164-223A 0.25

SBS 76-0 7/27/2011 8/17/2011mg/LND 74904 1119164-226A 0.25

SBS 77-0 7/27/2011 8/17/2011mg/LND 74905 1119164-229A 0.25

SBS 79-0 7/27/2011 8/17/2011mg/LND 74905 1119164-235A 0.25

SBS 80-0 7/27/2011 8/17/2011mg/LND 74905 1119164-238A 0.25

SBS 81-0 7/27/2011 8/17/2011mg/LND 74905 1119164-241A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/18/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NBS 16-0 7/26/2011 8/17/2011mg/L1.7 74948 1119164-046A 0.25

NBS 17-0 7/26/2011 8/17/2011mg/L2.3 74948 1119164-049A 0.25

NBS 23-0 7/26/2011 8/17/2011mg/L0.40 74948 1119164-067A 0.25

NBS 30-0 7/26/2011 8/17/2011mg/L0.48 74948 1119164-088A 0.25

SBS 32-0 7/26/2011 8/17/2011mg/L0.26 74948 1119164-094A 0.25

SBS 39-0 7/26/2011 8/17/2011mg/L0.45 74948 1119164-115A 0.25

SBS 40-0 7/26/2011 8/17/2011mg/L0.41 74948 1119164-118A 0.25

SBS 42-0 7/26/2011 8/11/2011mg/L5.0 74833 1119164-124A 0.25

NBM 57-0 7/27/2011 8/17/2011mg/L1.6 74948 1119164-169A 0.25

NBM 58-0 7/27/2011 8/17/2011mg/L0.88 74948 1119164-172A 0.25

NBM 60-0 7/27/2011 8/17/2011mg/L0.39 74948 1119164-178A 0.25

NBM 64-0 7/27/2011 8/17/2011mg/L0.73 74948 1119164-190A 0.25

NBM 67-0 7/27/2011 8/17/2011mg/LND 74948 1119164-199A 0.25

SBS 74-0 7/27/2011 8/17/2011mg/LND 74948 1119164-220A 0.25

SBS 75-0 7/27/2011 8/17/2011mg/LND 74948 1119164-223A 0.25

SBS 76-0 7/27/2011 8/17/2011mg/L0.48 74948 1119164-226A 0.25

SBS 79-0 7/27/2011 8/11/2011mg/L11 74833 2119164-235A 0.50

SBS 81-0 7/27/2011 8/17/2011mg/L0.43 74948 1119164-241A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

18-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: MB-74903A

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135892

SeqNo: 2226467

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.25ND

Sample ID: LCS-74903

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135892

SeqNo: 2226468

LCSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 102 80 1200.25 05.120

Sample ID: 119164-046A-DUP

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 16-0

RunNo: 135892

SeqNo: 2226479

DUPSampType: TestCode: 7420_DI_GEO

WET

Lead 200.25 0 0ND

Sample ID: 119164-046A-MS

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBS 16-0

RunNo: 135892

SeqNo: 2226480

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 100 70 1300.25 05.020

Sample ID: MB-74903B

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135892

SeqNo: 2226481

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.25ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: 119164-118A-DUP

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 40-0

RunNo: 135892

SeqNo: 2226492

DUPSampType: TestCode: 7420_DI_GEO

WET

Lead 200.25 0 0ND

Sample ID: 119164-118A-MS

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 40-0

RunNo: 135892

SeqNo: 2226493

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 105 70 1300.25 05.241

Sample ID: 119164-118A-MSD

Batch ID: 74903 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 40-0

RunNo: 135892

SeqNo: 2226494

MSDSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 103 70 130 200.25 0 5.241 1.435.166

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: MB-74904A

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135893

SeqNo: 2226495

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.25ND

Sample ID: LCS-74904

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135893

SeqNo: 2226496

LCSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 103 80 1200.25 05.155

Sample ID: 119164-172A-DUP

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 58-0

RunNo: 135893

SeqNo: 2226507

DUPSampType: TestCode: 7420_DI_GEO

WET

Lead 200.25 0 0ND

Sample ID: 119164-172A-MS

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 58-0

RunNo: 135893

SeqNo: 2226508

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 106 70 1300.25 05.290

Sample ID: MB-74904B

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135893

SeqNo: 2226509

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.25ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: 119164-226A-DUP

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 76-0

RunNo: 135893

SeqNo: 2226519

DUPSampType: TestCode: 7420_DI_GEO

WET

Lead 200.25 0 0ND

Sample ID: 119164-226A-MS

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 76-0

RunNo: 135893

SeqNo: 2226520

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 101 70 1300.25 05.056

Sample ID: 119164-226A-MSD

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 76-0

RunNo: 135893

SeqNo: 2226521

MSDSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 102 70 130 200.25 0 5.056 1.075.110

Sample ID: MB-74904B

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/18/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135906

SeqNo: 2226939

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.25ND

Sample ID: LCS-74904

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/18/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135906

SeqNo: 2226940

LCSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 94.0 80 1200.25 04.701

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: 119164-226A-DUP

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/18/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 76-0

RunNo: 135906

SeqNo: 2226943

DUPSampType: TestCode: 7420_DI_GEO

WET

Lead 200.25 0 0ND

Sample ID: 119164-226A-MS

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/18/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 76-0

RunNo: 135906

SeqNo: 2226944

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 97.1 70 1300.25 04.857

Sample ID: 119164-226A-MSD

Batch ID: 74904 TestNo: WET DI/ EPA Analysis Date: 8/18/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 76-0

RunNo: 135906

SeqNo: 2226945

MSDSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 93.2 70 130 200.25 0 4.857 4.184.658

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: MB-74905A

Batch ID: 74905 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135894

SeqNo: 2226527

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.25ND

Sample ID: LCS-74905

Batch ID: 74905 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135894

SeqNo: 2226528

LCSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 104 80 1200.25 05.196

Sample ID: 119164-241A-DUP

Batch ID: 74905 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135894

SeqNo: 2226533

DUPSampType: TestCode: 7420_DI_GEO

WET

Lead 200.25 0 0ND

Sample ID: 119164-241A-MS

Batch ID: 74905 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135894

SeqNo: 2226534

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 97.0 70 1300.25 04.852

Sample ID: 119164-241A-MSD

Batch ID: 74905 TestNo: WET DI/ EPA Analysis Date: 8/17/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135894

SeqNo: 2226535

MSDSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 103 70 130 200.25 0 4.852 5.515.127

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-74833A

Batch ID: 74833 TestNo: EPA 1311/ 74 Analysis Date: 8/11/2011

Prep Date: 8/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135757

SeqNo: 2223654

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-74822A TCLP

Batch ID: 74833 TestNo: EPA 1311/ 74 Analysis Date: 8/11/2011

Prep Date: 8/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135757

SeqNo: 2223655

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-74833

Batch ID: 74833 TestNo: EPA 1311/ 74 Analysis Date: 8/11/2011

Prep Date: 8/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135757

SeqNo: 2223656

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 87.2 80 1200.25 00.872

Sample ID: 119242-004A-DUP

Batch ID: 74833 TestNo: EPA 1311/ 74 Analysis Date: 8/11/2011

Prep Date: 8/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135757

SeqNo: 2223665

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.8386 4.290.875

Sample ID: 119242-004A-MS

Batch ID: 74833 TestNo: EPA 1311/ 74 Analysis Date: 8/11/2011

Prep Date: 8/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135757

SeqNo: 2223666

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 67.8 70 130 S0.25 0.83862.533

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: 119242-004A-MSD

Batch ID: 74833 TestNo: EPA 1311/ 74 Analysis Date: 8/11/2011

Prep Date: 8/10/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135757

SeqNo: 2223667

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 66.3 70 130 20 S0.25 0.8386 2.533 1.472.496

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-74948A

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135881

SeqNo: 2226258

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-74926A TCLP

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135881

SeqNo: 2226259

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-74948

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135881

SeqNo: 2226260

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 86.5 80 1200.25 00.865

Sample ID: 119164-178A-DUP

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 60-0

RunNo: 135881

SeqNo: 2226271

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3903 1.270.385

Sample ID: 119164-178A-MS

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 60-0

RunNo: 135881

SeqNo: 2226272

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.1 70 1300.25 0.39032.767

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-74948B

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135881

SeqNo: 2226273

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-74926B TCLP

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135881

SeqNo: 2226274

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: 119164-241A-DUP

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135881

SeqNo: 2226281

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.4316 22.20.539

Sample ID: 119164-241A-MS

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135881

SeqNo: 2226282

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 111 70 1300.25 0.43163.202

Sample ID: 119164-241A-MSD

Batch ID: 74948 TestNo: EPA 1311/ 74 Analysis Date: 8/17/2011

Prep Date: 8/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: SBS 81-0

RunNo: 135881

SeqNo: 2226283

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 108 70 130 200.25 0.4316 3.202 1.953.140

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/19/2011

Client Sample

ID Collected AnalyzedID

Analyte: pH

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

pH
EPA 9045C

Analyst: CBB

PQLQC Batch

ANALYTICAL RESULTS

NBS 2-1 7/26/2011 8/16/2011pH Units8.1 R135846 1119164-005A 0.10

NBS 3-0 7/26/2011 8/16/2011pH Units8.1 R135846 1119164-007A 0.10

NBS 4-0 7/26/2011 8/16/2011pH Units8.1 R135846 1119164-010A 0.10

NBS 7-0 7/26/2011 8/16/2011pH Units8.0 R135846 1119164-019A 0.10

NBS 8-0 7/26/2011 8/16/2011pH Units8.3 R135846 1119164-022A 0.10

NBS 10-1 7/26/2011 8/16/2011pH Units8.3 R135846 1119164-029A 0.10

NBS 12-0 7/26/2011 8/16/2011pH Units10 R135853 1119164-034A 0.10

NBS 12-1 7/26/2011 8/16/2011pH Units7.7 R135853 1119164-035A 0.10

NBS 15-1 7/26/2011 8/16/2011pH Units7.3 R135853 1119164-044A 0.10

NBS 16-0 7/26/2011 8/16/2011pH Units7.4 R135853 1119164-046A 0.10

NBS 17-0 7/26/2011 8/16/2011pH Units7.7 R135853 1119164-049A 0.10

NBS 20-0 7/26/2011 8/16/2011pH Units7.6 R135853 1119164-058A 0.10

NBS 23-0 7/26/2011 8/16/2011pH Units7.1 R135853 1119164-067A 0.10

NBS 25-0 7/26/2011 8/16/2011pH Units7.4 R135853 1119164-073A 0.10

NBS 26-0 7/26/2011 8/16/2011pH Units7.7 R135853 1119164-076A 0.10

NBS 29-0 7/26/2011 8/16/2011pH Units7.8 R135853 1119164-085A 0.10

NBS 30-0 7/26/2011 8/16/2011pH Units6.6 R135855 1119164-088A 0.10

SBS 32-0 7/26/2011 8/16/2011pH Units6.7 R135855 1119164-094A 0.10

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/19/2011

Client Sample

ID Collected AnalyzedID

Analyte: pH

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

pH
EPA 9045C

Analyst: CBB

PQLQC Batch

ANALYTICAL RESULTS

SBS 39-0 7/26/2011 8/16/2011pH Units7.7 R135855 1119164-115A 0.10

SBS 40-0 7/26/2011 8/16/2011pH Units7.4 R135855 1119164-118A 0.10

SBS 42-0 7/26/2011 8/16/2011pH Units7.6 R135855 1119164-124A 0.10

SBS 45-0 7/26/2011 8/16/2011pH Units7.8 R135855 1119164-133A 0.10

NBM 47-0 7/27/2011 8/16/2011pH Units7.6 R135855 1119164-139A 0.10

NBM 51-0 7/27/2011 8/16/2011pH Units7.9 R135855 1119164-151A 0.10

NBM 52-1 7/27/2011 8/16/2011pH Units7.8 R135855 1119164-155A 0.10

NBM 53-0 7/27/2011 8/16/2011pH Units7.7 R135855 1119164-157A 0.10

NBM 54-0 7/27/2011 8/16/2011pH Units7.1 R135856 1119164-160A 0.10

NBM 56-0 7/27/2011 8/16/2011pH Units7.9 R135856 1119164-166A 0.10

NBM 57-0 7/27/2011 8/16/2011pH Units8.0 R135856 1119164-169A 0.10

NBM 58-0 7/27/2011 8/16/2011pH Units8.2 R135856 1119164-172A 0.10

NBM 60-0 7/27/2011 8/16/2011pH Units8.2 R135856 1119164-178A 0.10

NBM 62-0 7/27/2011 8/16/2011pH Units8.2 R135856 1119164-184A 0.10

NBM 63-0 7/27/2011 8/16/2011pH Units8.3 R135856 1119164-187A 0.10

NBM 64-0 7/27/2011 8/16/2011pH Units8.4 R135856 1119164-190A 0.10

NBM 65-0 7/27/2011 8/16/2011pH Units8.1 R135856 1119164-193A 0.10

NBM 67-0 7/27/2011 8/16/2011pH Units8.0 R135856 1119164-199A 0.10

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119164

DF

Advanced Technology Laboratories Date: 8/19/2011

Client Sample

ID Collected AnalyzedID

Analyte: pH

Project No: Matrix: Soil

Date Received 7/28/2011 8:14:00 AM

pH
EPA 9045C

Analyst: CBB

PQLQC Batch

ANALYTICAL RESULTS

SBS 71-0 7/27/2011 8/16/2011pH Units7.6 R135857 1119164-211A 0.10

SBS 74-0 7/27/2011 8/16/2011pH Units7.2 R135857 1119164-220A 0.10

SBS 75-0 7/27/2011 8/16/2011pH Units8.1 R135857 1119164-223A 0.10

SBS 76-0 7/27/2011 8/16/2011pH Units8.3 R135857 1119164-226A 0.10

SBS 77-0 7/27/2011 8/16/2011pH Units8.1 R135857 1119164-229A 0.10

SBS 79-0 7/27/2011 8/16/2011pH Units7.9 R135857 1119164-235A 0.10

SBS 80-0 7/27/2011 8/16/2011pH Units8.3 R135857 1119164-238A 0.10

SBS 81-0 7/27/2011 8/16/2011pH Units8.3 R135857 1119164-241A 0.10

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 119340-001ADUP

Batch ID: R135846 TestNo: EPA 9045C Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 135846

SeqNo: 2225534

DUPSampType: TestCode: 9045_S

pH 200.10 7.340 1.517.230

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 119164-085ADUP

Batch ID: R135853 TestNo: EPA 9045C Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: NBS 29-0

RunNo: 135853

SeqNo: 2225626

DUPSampType: TestCode: 9045_S

pH 200.10 7.780 1.287.880

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 119164-133ADUP

Batch ID: R135855 TestNo: EPA 9045C Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: SBS 45-0

RunNo: 135855

SeqNo: 2225640

DUPSampType: TestCode: 9045_S

pH 200.10 7.790 1.557.670

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 119164-160ADUP

Batch ID: R135856 TestNo: EPA 9045C Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: NBM 54-0

RunNo: 135856

SeqNo: 2225646

DUPSampType: TestCode: 9045_S

pH 200.10 7.090 1.687.210

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 119164-223ADUP

Batch ID: R135857 TestNo: EPA 9045C Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: SBS 75-0

RunNo: 135857

SeqNo: 2225659

DUPSampType: TestCode: 9045_S

pH 200.10 8.060 0.4958.100

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

26-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

CLIENT: Geocon Consultants, Inc.

Lab Order: 119164
CASE NARRATIVE

Analytical Comments for Method 7420

Dilution was necessary for samples 119164-004A, 119164-017A, 119164-024A, 119164-025A, 119164-
032A, 119164-061A, 119164-066A, 119164-083A, 119164-106A, 119164-141A, 119164-174A, 
119164-182A, 119164-186A, 119164-213A, 119164-217A, 119164-225A, 119164-227A and 119164-
234A, due to sample matrix.

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119164

Advanced Technology Laboratories Print Date: 26-Aug-11
ANALYTICAL RESULTS

Client Sample ID: NBS 2-0

Lab ID: 119164-004 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:06 PM1.0 mg/L 20ND

Client Sample ID: NBS 6-1

Lab ID: 119164-017 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:09 PM1.0 mg/L 20ND

Nickel 8/25/2011 03:09 PM1.0 mg/L 20ND

Client Sample ID: NBS 8-2

Lab ID: 119164-024 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:12 PM1.0 mg/L 20ND

Client Sample ID: NBS 9-0

Lab ID: 119164-025 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:16 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119164

Advanced Technology Laboratories Print Date: 26-Aug-11
ANALYTICAL RESULTS

Client Sample ID: NBS 11-1

Lab ID: 119164-032 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:20 PM1.0 mg/L 20ND

Client Sample ID: NBS 21-0

Lab ID: 119164-061 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:23 PM1.0 mg/L 20ND

Client Sample ID: NBS 22-2

Lab ID: 119164-066 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:26 PM1.0 mg/L 20ND

Client Sample ID: NBS 28-1

Lab ID: 119164-083 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:37 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119164

Advanced Technology Laboratories Print Date: 26-Aug-11
ANALYTICAL RESULTS

Client Sample ID: SBS 36-0

Lab ID: 119164-106 Collection Date: 7/26/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:40 PM1.0 mg/L 20ND

Client Sample ID: NBM 47-2

Lab ID: 119164-141 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:43 PM1.0 mg/L 20ND

Nickel 8/25/2011 03:43 PM1.0 mg/L 20ND

Client Sample ID: NBM 58-2

Lab ID: 119164-174 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 03:59 PM1.0 mg/L 20ND

Client Sample ID: NBM 61-1

Lab ID: 119164-182 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:03 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119164

Advanced Technology Laboratories Print Date: 26-Aug-11
ANALYTICAL RESULTS

Client Sample ID: NBM 62-2

Lab ID: 119164-186 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:06 PM1.0 mg/L 20ND

Client Sample ID: SBS 71-2

Lab ID: 119164-213 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:16 PM1.0 mg/L 20ND

Client Sample ID: SBS 73-0

Lab ID: 119164-217 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:19 PM1.0 mg/L 20ND

Nickel 8/25/2011 04:19 PM1.0 mg/L 20ND

Client Sample ID: SBS 75-2

Lab ID: 119164-225 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:23 PM1.0 mg/L 20ND

Nickel 8/25/2011 04:23 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119164

Advanced Technology Laboratories Print Date: 26-Aug-11
ANALYTICAL RESULTS

Client Sample ID: SBS 76-1

Lab ID: 119164-227 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:26 PM1.0 mg/L 20ND

Client Sample ID: SBS 78-2

Lab ID: 119164-234 Collection Date: 7/27/2011

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110825D R136090QC Batch: PrepDate:

Chromium 8/25/2011 04:30 PM1.0 mg/L 20ND

Nickel 8/25/2011 04:30 PM1.0 mg/L 201.2

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

26-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: MB-75043A

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 136090

SeqNo: 2229875

MBLKSampType: TestCode: 6010_ST

Chromium 0.050ND

Nickel 0.050ND

Sample ID: MB-75043A ST

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 136090

SeqNo: 2229876

MBLKSampType: TestCode: 6010_ST

Chromium 1.0ND

Nickel 1.00.028

Sample ID: LCS-75043

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 136090

SeqNo: 2229877

LCSSampType: TestCode: 6010_ST

Chromium 2.000 89.8 85 1151.0 01.796

Nickel 2.000 99.1 85 1151.0 0.028372.011

Sample ID: 119164-141A-DUP

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 47-2

RunNo: 136090

SeqNo: 2229888

DUPSampType: TestCode: 6010_ST

Chromium 201.0 0.07022 00.073

Nickel 201.0 0.4765 00.388

Sample ID: 119164-141A-MS

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 47-2

RunNo: 136090

SeqNo: 2229889

MSSampType: TestCode: 6010_ST

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: 119164-141A-MS

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: NBM 47-2

RunNo: 136090

SeqNo: 2229889

MSSampType: TestCode: 6010_ST

Chromium 2.500 92.1 78 1151.0 0.070222.374

Nickel 2.500 93.2 78 1201.0 0.47652.807

Sample ID: MB-75043B

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 136090

SeqNo: 2229890

MBLKSampType: TestCode: 6010_ST

Chromium 0.050ND

Nickel 0.050ND

Sample ID: MB-75043B ST

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 136090

SeqNo: 2229891

MBLKSampType: TestCode: 6010_ST

Chromium 1.0ND

Nickel 1.00.035

Sample ID: 119372-030A-DUP

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136090

SeqNo: 2229901

DUPSampType: TestCode: 6010_ST

Chromium 201.0 0.2034 00.250

Nickel 201.0 0.5594 00.591

Sample ID: 119372-030A-MS

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136090

SeqNo: 2229902

MSSampType: TestCode: 6010_ST

Chromium 2.500 93.7 78 1151.0 0.20342.545

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119164
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: 119372-030A-MS

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136090

SeqNo: 2229902

MSSampType: TestCode: 6010_ST

Nickel 2.500 98.3 78 1201.0 0.55943.017

Sample ID: 119372-030A-MSD

Batch ID: R136090 TestNo: WET/ EPA 60 Analysis Date: 8/25/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136090

SeqNo: 2229903

MSDSampType: TestCode: 6010_ST

Chromium 2.500 88.0 78 115 201.0 0.2034 2.545 5.722.404

Nickel 2.500 91.2 78 120 201.0 0.5594 3.017 6.092.839

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

10-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244
CASE NARRATIVE

Analytical Comments for Method 6010

Dilution was necessary for sample 119244-002A, due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119224-001BMS, 119224-001BMSD and 119244-010AMSD; however, the analytical batch was 
validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (DRO/ORO)

RPD for Duplicate (DUP) is outside criteria for sample 119244-029ADUP; however, the Laboratory 
Control Sample (LCS) validated the analytical batch.

Analytical Comments for Method 8021

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for sample 
119244-022AMSD; however, the analytical batch was validated by the Laboratory Control Sample 
(LCS).

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 119244-
022AMSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P1-0.0

Collection Date: 8/1/2011 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-001A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:41 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:41 PM1.0 mg/Kg 1110

Beryllium 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:41 PM1.0 mg/Kg 138

Cobalt 8/8/2011 03:41 PM1.0 mg/Kg 127

Copper 8/8/2011 03:41 PM2.0 mg/Kg 118

Lead 8/8/2011 03:41 PM1.0 mg/Kg 18.2

Molybdenum 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:41 PM1.0 mg/Kg 123

Selenium 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:41 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:41 PM1.0 mg/Kg 165

Zinc 8/8/2011 03:41 PM1.0 mg/Kg 136

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 05:01 PM1.0 mg/Kg 13.2

ORO 8/5/2011 05:01 PM1.0 mg/Kg 118

 Surr: p-Terphenyl 8/5/2011 05:01 PM30-128 %REC 143.7

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 08:14 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 08:14 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 08:14 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 08:14 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 08:14 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 08:14 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 08:14 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 08:14 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 08:14 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P1-0.0

Collection Date: 8/1/2011 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-001A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 08:14 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 08:14 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 08:14 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 08:14 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 08:14 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 08:14 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 08:14 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 08:14 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 08:14 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 08:14 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 08:14 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 08:14 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 08:14 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 08:14 PM31-107 %REC 157.3

 Surr: Tetrachloro-m-xylene 8/8/2011 08:14 PM35-108 %REC 151.7

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:14 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P1-1.5

Collection Date: 8/1/2011 12:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-002A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 02:54 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 02:54 PM1.0 mg/Kg 1ND

Barium 8/8/2011 02:54 PM1.0 mg/Kg 1120

Beryllium 8/8/2011 03:55 PM2.0 mg/Kg 2ND

Cadmium 8/8/2011 02:54 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 02:54 PM1.0 mg/Kg 135

Cobalt 8/8/2011 02:54 PM1.0 mg/Kg 132

Copper 8/8/2011 02:54 PM2.0 mg/Kg 121

Lead 8/8/2011 02:54 PM1.0 mg/Kg 12.8

Molybdenum 8/8/2011 02:54 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 02:54 PM1.0 mg/Kg 122

Selenium 8/8/2011 02:54 PM1.0 mg/Kg 1ND

Silver 8/8/2011 02:54 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 02:54 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 02:54 PM1.0 mg/Kg 169

Zinc 8/8/2011 02:54 PM1.0 mg/Kg 131

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 11:54 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 11:54 AM62-153 %REC 197.4

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 11:54 AM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 11:54 AM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 11:54 AM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 11:54 AM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 11:54 AM5.0 µg/Kg 1ND

Toluene 8/4/2011 11:54 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 11:54 AM65-140 %REC 1102

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P1-1.5

Collection Date: 8/1/2011 12:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-002A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:17 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P2-0.0

Collection Date: 8/1/2011 12:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-003A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 02:57 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Barium 8/8/2011 02:57 PM1.0 mg/Kg 173

Beryllium 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 02:57 PM1.0 mg/Kg 126

Cobalt 8/8/2011 02:57 PM1.0 mg/Kg 124

Copper 8/8/2011 02:57 PM2.0 mg/Kg 115

Lead 8/8/2011 02:57 PM1.0 mg/Kg 19.8

Molybdenum 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 02:57 PM1.0 mg/Kg 19.4

Selenium 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Silver 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 02:57 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 02:57 PM1.0 mg/Kg 171

Zinc 8/8/2011 02:57 PM1.0 mg/Kg 125

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 05:12 PM1.0 mg/Kg 13.8

ORO 8/5/2011 05:12 PM1.0 mg/Kg 118

 Surr: p-Terphenyl 8/5/2011 05:12 PM30-128 %REC 153.4

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:19 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P2-1.5

Collection Date: 8/1/2011 12:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-004A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:01 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:01 PM1.0 mg/Kg 166

Beryllium 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:01 PM1.0 mg/Kg 128

Cobalt 8/8/2011 03:01 PM1.0 mg/Kg 126

Copper 8/8/2011 03:01 PM2.0 mg/Kg 115

Lead 8/8/2011 03:01 PM1.0 mg/Kg 12.2

Molybdenum 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:01 PM1.0 mg/Kg 19.4

Selenium 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:01 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:01 PM1.0 mg/Kg 173

Zinc 8/8/2011 03:01 PM1.0 mg/Kg 118

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 12:08 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 12:08 PM62-153 %REC 193.9

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 12:08 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 12:08 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 12:08 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 12:08 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 12:08 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 12:08 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 12:08 PM65-140 %REC 198.9

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P2-1.5

Collection Date: 8/1/2011 12:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-004A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:21 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P3-0.0

Collection Date: 8/1/2011 12:45:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-005A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:04 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:04 PM1.0 mg/Kg 150

Beryllium 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:04 PM1.0 mg/Kg 134

Cobalt 8/8/2011 03:04 PM1.0 mg/Kg 117

Copper 8/8/2011 03:04 PM2.0 mg/Kg 131

Lead 8/8/2011 03:04 PM1.0 mg/Kg 112

Molybdenum 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:04 PM1.0 mg/Kg 111

Selenium 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:04 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:04 PM1.0 mg/Kg 184

Zinc 8/8/2011 03:04 PM1.0 mg/Kg 127

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 05:44 PM1.0 mg/Kg 15.0

ORO 8/5/2011 05:44 PM1.0 mg/Kg 132

 Surr: p-Terphenyl 8/5/2011 05:44 PM30-128 %REC 149.9

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 08:27 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 08:27 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 08:27 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 08:27 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 08:27 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 08:27 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 08:27 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 08:27 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 08:27 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P3-0.0

Collection Date: 8/1/2011 12:45:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-005A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 08:27 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 08:27 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 08:27 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 08:27 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 08:27 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 08:27 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 08:27 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 08:27 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 08:27 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 08:27 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 08:27 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 08:27 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 08:27 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 08:27 PM31-107 %REC 159.2

 Surr: Tetrachloro-m-xylene 8/8/2011 08:27 PM35-108 %REC 154.8

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:27 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P3-1.5

Collection Date: 8/1/2011 12:50:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-006A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:07 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:07 PM1.0 mg/Kg 145

Beryllium 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:07 PM1.0 mg/Kg 132

Cobalt 8/8/2011 03:07 PM1.0 mg/Kg 117

Copper 8/8/2011 03:07 PM2.0 mg/Kg 133

Lead 8/8/2011 03:07 PM1.0 mg/Kg 11.9

Molybdenum 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:07 PM1.0 mg/Kg 111

Selenium 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:07 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:07 PM1.0 mg/Kg 183

Zinc 8/8/2011 03:07 PM1.0 mg/Kg 122

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 12:24 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 12:24 PM62-153 %REC 1100

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 12:24 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 12:24 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 12:24 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 12:24 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 12:24 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 12:24 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 12:24 PM65-140 %REC 1106

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P3-1.5

Collection Date: 8/1/2011 12:50:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-006A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:29 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P4-0.0

Collection Date: 8/1/2011 12:52:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-007A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:11 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:11 PM1.0 mg/Kg 179

Beryllium 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:11 PM1.0 mg/Kg 134

Cobalt 8/8/2011 03:11 PM1.0 mg/Kg 118

Copper 8/8/2011 03:11 PM2.0 mg/Kg 135

Lead 8/8/2011 03:11 PM1.0 mg/Kg 111

Molybdenum 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:11 PM1.0 mg/Kg 113

Selenium 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:11 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:11 PM1.0 mg/Kg 175

Zinc 8/8/2011 03:11 PM1.0 mg/Kg 159

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 05:22 PM1.0 mg/Kg 14.4

ORO 8/5/2011 05:22 PM1.0 mg/Kg 124

 Surr: p-Terphenyl 8/5/2011 05:22 PM30-128 %REC 139.5

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:31 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P4-1.5

Collection Date: 8/1/2011 12:55:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-008A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:21 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:21 PM1.0 mg/Kg 173

Beryllium 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:21 PM1.0 mg/Kg 136

Cobalt 8/8/2011 03:21 PM1.0 mg/Kg 118

Copper 8/8/2011 03:21 PM2.0 mg/Kg 138

Lead 8/8/2011 03:21 PM1.0 mg/Kg 11.5

Molybdenum 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:21 PM1.0 mg/Kg 114

Selenium 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:21 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:21 PM1.0 mg/Kg 171

Zinc 8/8/2011 03:21 PM1.0 mg/Kg 130

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 12:40 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 12:40 PM62-153 %REC 1101

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 12:40 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 12:40 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 12:40 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 12:40 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 12:40 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 12:40 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 12:40 PM65-140 %REC 1106

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P4-1.5

Collection Date: 8/1/2011 12:55:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-008A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:33 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P5-0.0

Collection Date: 8/1/2011 1:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-009A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:24 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:24 PM1.0 mg/Kg 191

Beryllium 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:24 PM1.0 mg/Kg 135

Cobalt 8/8/2011 03:24 PM1.0 mg/Kg 122

Copper 8/8/2011 03:24 PM2.0 mg/Kg 147

Lead 8/8/2011 03:24 PM1.0 mg/Kg 15.3

Molybdenum 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:24 PM1.0 mg/Kg 117

Selenium 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:24 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:24 PM1.0 mg/Kg 169

Zinc 8/8/2011 03:24 PM1.0 mg/Kg 142

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 04:40 PM1.0 mg/Kg 13.1

ORO 8/5/2011 04:40 PM1.0 mg/Kg 116

 Surr: p-Terphenyl 8/5/2011 04:40 PM30-128 %REC 137.6

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 08:40 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 08:40 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 08:40 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 08:40 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 08:40 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 08:40 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 08:40 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 08:40 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 08:40 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P5-0.0

Collection Date: 8/1/2011 1:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-009A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 08:40 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 08:40 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 08:40 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 08:40 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 08:40 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 08:40 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 08:40 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 08:40 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 08:40 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 08:40 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 08:40 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 08:40 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 08:40 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 08:40 PM31-107 %REC 167.0

 Surr: Tetrachloro-m-xylene 8/8/2011 08:40 PM35-108 %REC 161.1

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:35 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P5-1.5

Collection Date: 8/1/2011 1:18:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-010A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808C 74757QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 03:28 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Barium 8/8/2011 03:28 PM1.0 mg/Kg 186

Beryllium 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 03:28 PM1.0 mg/Kg 133

Cobalt 8/8/2011 03:28 PM1.0 mg/Kg 126

Copper 8/8/2011 03:28 PM2.0 mg/Kg 146

Lead 8/8/2011 03:28 PM1.0 mg/Kg 11.1

Molybdenum 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 03:28 PM1.0 mg/Kg 118

Selenium 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Silver 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 03:28 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 03:28 PM1.0 mg/Kg 167

Zinc 8/8/2011 03:28 PM1.0 mg/Kg 137

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 01:11 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 01:11 PM62-153 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 01:11 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 01:11 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 01:11 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 01:11 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 01:11 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 01:11 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 01:11 PM65-140 %REC 1108

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P5-1.5

Collection Date: 8/1/2011 1:18:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-010A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110809A 74763QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:10 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P6-0.0

Collection Date: 8/1/2011 1:45:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-011A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:06 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:06 PM1.0 mg/Kg 177

Beryllium 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:06 PM1.0 mg/Kg 158

Cobalt 8/8/2011 05:06 PM1.0 mg/Kg 129

Copper 8/8/2011 05:06 PM2.0 mg/Kg 131

Lead 8/8/2011 05:06 PM1.0 mg/Kg 13.3

Molybdenum 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:06 PM1.0 mg/Kg 148

Selenium 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:06 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:06 PM1.0 mg/Kg 159

Zinc 8/8/2011 05:06 PM1.0 mg/Kg 149

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 04:29 PM1.0 mg/Kg 11.8

ORO 8/5/2011 04:29 PM1.0 mg/Kg 15.5

 Surr: p-Terphenyl 8/5/2011 04:29 PM30-128 %REC 139.7

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:56 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P6-1.5

Collection Date: 8/1/2011 1:49:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-012A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:09 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:09 PM1.0 mg/Kg 170

Beryllium 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:09 PM1.0 mg/Kg 143

Cobalt 8/8/2011 05:09 PM1.0 mg/Kg 124

Copper 8/8/2011 05:09 PM2.0 mg/Kg 123

Lead 8/8/2011 05:09 PM1.0 mg/Kg 11.9

Molybdenum 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:09 PM1.0 mg/Kg 139

Selenium 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:09 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:09 PM1.0 mg/Kg 148

Zinc 8/8/2011 05:09 PM1.0 mg/Kg 145

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 01:27 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 01:27 PM62-153 %REC 1101

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 01:27 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 01:27 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 01:27 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 01:27 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 01:27 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 01:27 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 01:27 PM65-140 %REC 1106

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P6-1.5

Collection Date: 8/1/2011 1:49:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-012A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:58 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P7-0.0

Collection Date: 8/1/2011 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-013A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:12 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:12 PM1.0 mg/Kg 172

Beryllium 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:12 PM1.0 mg/Kg 158

Cobalt 8/8/2011 05:12 PM1.0 mg/Kg 138

Copper 8/8/2011 05:12 PM2.0 mg/Kg 126

Lead 8/8/2011 05:12 PM1.0 mg/Kg 111

Molybdenum 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:12 PM1.0 mg/Kg 161

Selenium 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:12 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:12 PM1.0 mg/Kg 147

Zinc 8/8/2011 05:12 PM1.0 mg/Kg 145

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 05:54 PM1.0 mg/Kg 16.1

ORO 8/5/2011 05:54 PM1.0 mg/Kg 131

 Surr: p-Terphenyl 8/5/2011 05:54 PM30-128 %REC 152.8

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 08:54 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 08:54 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 08:54 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 08:54 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 08:54 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 08:54 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 08:54 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 08:54 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 08:54 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P7-0.0

Collection Date: 8/1/2011 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-013A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 08:54 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 08:54 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 08:54 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 08:54 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 08:54 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 08:54 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 08:54 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 08:54 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 08:54 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 08:54 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 08:54 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 08:54 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 08:54 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 08:54 PM31-107 %REC 163.5

 Surr: Tetrachloro-m-xylene 8/8/2011 08:54 PM35-108 %REC 158.5

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:00 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P7-1.5

Collection Date: 8/1/2011 2:10:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-014A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:16 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:16 PM1.0 mg/Kg 161

Beryllium 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:16 PM1.0 mg/Kg 158

Cobalt 8/8/2011 05:16 PM1.0 mg/Kg 134

Copper 8/8/2011 05:16 PM2.0 mg/Kg 128

Lead 8/8/2011 05:16 PM1.0 mg/Kg 12.1

Molybdenum 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:16 PM1.0 mg/Kg 158

Selenium 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:16 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:16 PM1.0 mg/Kg 149

Zinc 8/8/2011 05:16 PM1.0 mg/Kg 137

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 01:43 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 01:43 PM62-153 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 01:43 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 01:43 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 01:43 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 01:43 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 01:43 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 01:43 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 01:43 PM65-140 %REC 1107

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P7-1.5

Collection Date: 8/1/2011 2:10:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-014A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:02 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P8-0.0

Collection Date: 8/1/2011 2:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-015A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:19 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:19 PM1.0 mg/Kg 149

Beryllium 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:19 PM1.0 mg/Kg 149

Cobalt 8/8/2011 05:19 PM1.0 mg/Kg 129

Copper 8/8/2011 05:19 PM2.0 mg/Kg 131

Lead 8/8/2011 05:19 PM1.0 mg/Kg 111

Molybdenum 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:19 PM1.0 mg/Kg 163

Selenium 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:19 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:19 PM1.0 mg/Kg 134

Zinc 8/8/2011 05:19 PM1.0 mg/Kg 146

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 05:33 PM1.0 mg/Kg 13.8

ORO 8/5/2011 05:33 PM1.0 mg/Kg 136

 Surr: p-Terphenyl 8/5/2011 05:33 PM30-128 %REC 152.0

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:04 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

28 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P8-1.5

Collection Date: 8/1/2011 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-016A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:22 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:22 PM1.0 mg/Kg 131

Beryllium 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:22 PM1.0 mg/Kg 144

Cobalt 8/8/2011 05:22 PM1.0 mg/Kg 125

Copper 8/8/2011 05:22 PM2.0 mg/Kg 136

Lead 8/8/2011 05:22 PM1.0 mg/Kg 11.4

Molybdenum 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:22 PM1.0 mg/Kg 158

Selenium 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:22 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:22 PM1.0 mg/Kg 133

Zinc 8/8/2011 05:22 PM1.0 mg/Kg 134

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 01:59 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 01:59 PM62-153 %REC 199.5

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 01:59 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 01:59 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 01:59 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 01:59 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 01:59 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 01:59 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 01:59 PM65-140 %REC 1105

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P8-1.5

Collection Date: 8/1/2011 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-016A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:06 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P9-0.0

Collection Date: 8/1/2011 2:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-017A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:26 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:26 PM1.0 mg/Kg 194

Beryllium 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:26 PM1.0 mg/Kg 146

Cobalt 8/8/2011 05:26 PM1.0 mg/Kg 121

Copper 8/8/2011 05:26 PM2.0 mg/Kg 128

Lead 8/8/2011 05:26 PM1.0 mg/Kg 113

Molybdenum 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:26 PM1.0 mg/Kg 136

Selenium 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:26 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:26 PM1.0 mg/Kg 153

Zinc 8/8/2011 05:26 PM1.0 mg/Kg 140

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 04:50 PM1.0 mg/Kg 12.4

ORO 8/5/2011 04:50 PM1.0 mg/Kg 19.3

 Surr: p-Terphenyl 8/5/2011 04:50 PM30-128 %REC 139.2

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 09:07 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 09:07 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 09:07 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 09:07 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 09:07 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 09:07 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 09:07 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 09:07 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 09:07 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P9-0.0

Collection Date: 8/1/2011 2:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-017A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 09:07 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 09:07 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 09:07 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 09:07 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 09:07 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 09:07 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 09:07 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 09:07 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 09:07 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 09:07 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 09:07 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 09:07 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 09:07 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 09:07 PM31-107 %REC 173.9

 Surr: Tetrachloro-m-xylene 8/8/2011 09:07 PM35-108 %REC 165.0

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:08 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P9-1.5

Collection Date: 8/1/2011 2:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-018A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:29 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:29 PM1.0 mg/Kg 195

Beryllium 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:29 PM1.0 mg/Kg 147

Cobalt 8/8/2011 05:29 PM1.0 mg/Kg 130

Copper 8/8/2011 05:29 PM2.0 mg/Kg 125

Lead 8/8/2011 05:29 PM1.0 mg/Kg 12.1

Molybdenum 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:29 PM1.0 mg/Kg 141

Selenium 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:29 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:29 PM1.0 mg/Kg 156

Zinc 8/8/2011 05:29 PM1.0 mg/Kg 130

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 02:14 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 02:14 PM62-153 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 02:14 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 02:14 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 02:14 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 02:14 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 02:14 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 02:14 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 02:14 PM65-140 %REC 1107

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P9-1.5

Collection Date: 8/1/2011 2:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-018A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:10 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P10-0.0

Collection Date: 8/2/2011 7:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-019A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:39 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:39 PM1.0 mg/Kg 1100

Beryllium 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:39 PM1.0 mg/Kg 158

Cobalt 8/8/2011 05:39 PM1.0 mg/Kg 116

Copper 8/8/2011 05:39 PM2.0 mg/Kg 127

Lead 8/8/2011 05:39 PM1.0 mg/Kg 120

Molybdenum 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:39 PM1.0 mg/Kg 143

Selenium 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:39 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:39 PM1.0 mg/Kg 146

Zinc 8/8/2011 05:39 PM1.0 mg/Kg 145

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110805B 74770QC Batch: PrepDate: 8/5/2011

DRO 8/5/2011 06:15 PM1.0 mg/Kg 113

ORO 8/5/2011 06:15 PM1.0 mg/Kg 191

 Surr: p-Terphenyl 8/5/2011 06:15 PM30-128 %REC 146.3

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:17 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P10-1.5

Collection Date: 8/2/2011 7:56:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-020A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808E 74758QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 05:42 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Barium 8/8/2011 05:42 PM1.0 mg/Kg 1120

Beryllium 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 05:42 PM1.0 mg/Kg 179

Cobalt 8/8/2011 05:42 PM1.0 mg/Kg 125

Copper 8/8/2011 05:42 PM2.0 mg/Kg 126

Lead 8/8/2011 05:42 PM1.0 mg/Kg 13.2

Molybdenum 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 05:42 PM1.0 mg/Kg 158

Selenium 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Silver 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 05:42 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 05:42 PM1.0 mg/Kg 160

Zinc 8/8/2011 05:42 PM1.0 mg/Kg 134

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

GRO 8/4/2011 02:30 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/4/2011 02:30 PM62-153 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110804A E11VS288QC Batch: PrepDate:

Benzene 8/4/2011 02:30 PM5.0 µg/Kg 1ND

Ethylbenzene 8/4/2011 02:30 PM5.0 µg/Kg 1ND

m,p-Xylene 8/4/2011 02:30 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/4/2011 02:30 PM5.0 µg/Kg 1ND

o-Xylene 8/4/2011 02:30 PM5.0 µg/Kg 1ND

Toluene 8/4/2011 02:30 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/4/2011 02:30 PM65-140 %REC 1111

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P10-1.5

Collection Date: 8/2/2011 7:56:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-020A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA2_110809B 74764QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:52 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P11-0.0

Collection Date: 8/2/2011 8:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-021A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:03 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:03 PM1.0 mg/Kg 11.4

Barium 8/8/2011 06:03 PM1.0 mg/Kg 197

Beryllium 8/8/2011 06:03 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:03 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:03 PM1.0 mg/Kg 152

Cobalt 8/8/2011 06:03 PM1.0 mg/Kg 119

Copper 8/8/2011 06:03 PM2.0 mg/Kg 115

Lead 8/8/2011 06:03 PM1.0 mg/Kg 114

Molybdenum 8/8/2011 06:03 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:03 PM1.0 mg/Kg 146

Selenium 8/8/2011 06:03 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:03 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:03 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:03 PM1.0 mg/Kg 137

Zinc 8/8/2011 06:03 PM1.0 mg/Kg 129

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 05:02 PM1.0 mg/Kg 14.4

ORO 8/8/2011 05:02 PM1.0 mg/Kg 135

 Surr: p-Terphenyl 8/8/2011 05:02 PM30-128 %REC 149.2

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 09:20 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 09:20 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 09:20 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 09:20 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 09:20 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 09:20 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 09:20 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 09:20 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 09:20 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P11-0.0

Collection Date: 8/2/2011 8:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-021A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 09:20 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 09:20 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 09:20 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 09:20 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 09:20 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 09:20 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 09:20 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 09:20 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 09:20 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 09:20 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 09:20 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 09:20 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 09:20 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 09:20 PM31-107 %REC 160.9

 Surr: Tetrachloro-m-xylene 8/8/2011 09:20 PM35-108 %REC 154.8

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:20 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P11-1.5

Collection Date: 8/2/2011 8:04:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-022A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:06 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:06 PM1.0 mg/Kg 12.0

Barium 8/8/2011 06:06 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 06:06 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:06 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:06 PM1.0 mg/Kg 185

Cobalt 8/8/2011 06:06 PM1.0 mg/Kg 119

Copper 8/8/2011 06:06 PM2.0 mg/Kg 117

Lead 8/8/2011 06:06 PM1.0 mg/Kg 16.7

Molybdenum 8/8/2011 06:06 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:06 PM1.0 mg/Kg 180

Selenium 8/8/2011 06:06 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:06 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:06 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:06 PM1.0 mg/Kg 151

Zinc 8/8/2011 06:06 PM1.0 mg/Kg 125

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110805A E11VS289QC Batch: PrepDate:

GRO 8/5/2011 11:10 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/5/2011 11:10 AM62-153 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110805A E11VS289QC Batch: PrepDate:

Benzene 8/5/2011 11:10 AM5.0 µg/Kg 1ND

Ethylbenzene 8/5/2011 11:10 AM5.0 µg/Kg 1ND

m,p-Xylene 8/5/2011 11:10 AM10 µg/Kg 1ND

Methyl tert-butyl ether 8/5/2011 11:10 AM5.0 µg/Kg 1ND

o-Xylene 8/5/2011 11:10 AM5.0 µg/Kg 1ND

Toluene 8/5/2011 11:10 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/5/2011 11:10 AM65-140 %REC 1109

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P11-1.5

Collection Date: 8/2/2011 8:04:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-022A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:22 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P12-0.0

Collection Date: 8/2/2011 8:33:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-023A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:09 PM2.0 mg/Kg 12.6

Arsenic 8/8/2011 06:09 PM1.0 mg/Kg 12.1

Barium 8/8/2011 06:09 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 06:09 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:09 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:09 PM1.0 mg/Kg 1130

Cobalt 8/8/2011 06:09 PM1.0 mg/Kg 122

Copper 8/8/2011 06:09 PM2.0 mg/Kg 134

Lead 8/8/2011 06:09 PM1.0 mg/Kg 113

Molybdenum 8/8/2011 06:09 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:09 PM1.0 mg/Kg 1180

Selenium 8/8/2011 06:09 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:09 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:09 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:09 PM1.0 mg/Kg 146

Zinc 8/8/2011 06:09 PM1.0 mg/Kg 160

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 04:31 PM1.0 mg/Kg 15.5

ORO 8/8/2011 04:31 PM1.0 mg/Kg 152

 Surr: p-Terphenyl 8/8/2011 04:31 PM30-128 %REC 149.1

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:24 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P12-1.5

Collection Date: 8/2/2011 8:37:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-024A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:20 PM2.0 mg/Kg 12.8

Arsenic 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Barium 8/8/2011 06:20 PM1.0 mg/Kg 1120

Beryllium 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:20 PM1.0 mg/Kg 1170

Cobalt 8/8/2011 06:20 PM1.0 mg/Kg 124

Copper 8/8/2011 06:20 PM2.0 mg/Kg 132

Lead 8/8/2011 06:20 PM1.0 mg/Kg 17.0

Molybdenum 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:20 PM1.0 mg/Kg 1270

Selenium 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:20 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:20 PM1.0 mg/Kg 152

Zinc 8/8/2011 06:20 PM1.0 mg/Kg 156

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 08:51 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 08:51 PM62-153 %REC 1106

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 08:51 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 08:51 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 08:51 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 08:51 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 08:51 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 08:51 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 08:51 PM65-140 %REC 1112

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P12-1.5

Collection Date: 8/2/2011 8:37:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-024A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:26 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P13-0.0

Collection Date: 8/2/2011 8:48:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-025A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:24 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:24 PM1.0 mg/Kg 13.7

Barium 8/8/2011 06:24 PM1.0 mg/Kg 1160

Beryllium 8/8/2011 06:24 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:24 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:24 PM1.0 mg/Kg 163

Cobalt 8/8/2011 06:24 PM1.0 mg/Kg 119

Copper 8/8/2011 06:24 PM2.0 mg/Kg 132

Lead 8/8/2011 06:24 PM1.0 mg/Kg 116

Molybdenum 8/8/2011 06:24 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:24 PM1.0 mg/Kg 195

Selenium 8/8/2011 06:24 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:24 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:24 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:24 PM1.0 mg/Kg 140

Zinc 8/8/2011 06:24 PM1.0 mg/Kg 158

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 03:45 PM1.0 mg/Kg 14.3

ORO 8/8/2011 03:45 PM1.0 mg/Kg 134

 Surr: p-Terphenyl 8/8/2011 03:45 PM30-128 %REC 142.6

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 09:34 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 09:34 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 09:34 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 09:34 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 09:34 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 09:34 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 09:34 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 09:34 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 09:34 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

45 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P13-0.0

Collection Date: 8/2/2011 8:48:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-025A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 09:34 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 09:34 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 09:34 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 09:34 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 09:34 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 09:34 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 09:34 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 09:34 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 09:34 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 09:34 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 09:34 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 09:34 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 09:34 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 09:34 PM31-107 %REC 167.0

 Surr: Tetrachloro-m-xylene 8/8/2011 09:34 PM35-108 %REC 160.3

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:32 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P13-1.5

Collection Date: 8/2/2011 8:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-026A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:27 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:27 PM1.0 mg/Kg 15.6

Barium 8/8/2011 06:27 PM1.0 mg/Kg 1180

Beryllium 8/8/2011 06:27 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:27 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:27 PM1.0 mg/Kg 143

Cobalt 8/8/2011 06:27 PM1.0 mg/Kg 114

Copper 8/8/2011 06:27 PM2.0 mg/Kg 132

Lead 8/8/2011 06:27 PM1.0 mg/Kg 19.3

Molybdenum 8/8/2011 06:27 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:27 PM1.0 mg/Kg 160

Selenium 8/8/2011 06:27 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:27 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:27 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:27 PM1.0 mg/Kg 137

Zinc 8/8/2011 06:27 PM1.0 mg/Kg 143

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 09:07 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 09:07 PM62-153 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 09:07 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 09:07 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 09:07 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 09:07 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 09:07 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 09:07 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 09:07 PM65-140 %REC 1108

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P13-1.5

Collection Date: 8/2/2011 8:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-026A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:34 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P14-0.0

Collection Date: 8/2/2011 9:03:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-027A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:31 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Barium 8/8/2011 06:31 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:31 PM1.0 mg/Kg 199

Cobalt 8/8/2011 06:31 PM1.0 mg/Kg 119

Copper 8/8/2011 06:31 PM2.0 mg/Kg 125

Lead 8/8/2011 06:31 PM1.0 mg/Kg 117

Molybdenum 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:31 PM1.0 mg/Kg 1130

Selenium 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:31 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:31 PM1.0 mg/Kg 146

Zinc 8/8/2011 06:31 PM1.0 mg/Kg 150

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 04:41 PM1.0 mg/Kg 16.0

ORO 8/8/2011 04:41 PM1.0 mg/Kg 144

 Surr: p-Terphenyl 8/8/2011 04:41 PM30-128 %REC 165.5

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:36 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

49 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P14-1.5

Collection Date: 8/2/2011 9:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-028A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/9/2011 09:51 AM2.0 mg/Kg 12.1

Arsenic 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Barium 8/9/2011 09:51 AM1.0 mg/Kg 1160

Beryllium 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Cadmium 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Chromium 8/9/2011 09:51 AM1.0 mg/Kg 1120

Cobalt 8/9/2011 09:51 AM1.0 mg/Kg 123

Copper 8/9/2011 09:51 AM2.0 mg/Kg 123

Lead 8/9/2011 09:51 AM1.0 mg/Kg 17.5

Molybdenum 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Nickel 8/9/2011 09:51 AM1.0 mg/Kg 1170

Selenium 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Silver 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Thallium 8/9/2011 09:51 AM1.0 mg/Kg 1ND

Vanadium 8/9/2011 09:51 AM1.0 mg/Kg 155

Zinc 8/9/2011 09:51 AM1.0 mg/Kg 139

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 09:23 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 09:23 PM62-153 %REC 1103

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 09:23 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 09:23 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 09:23 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 09:23 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 09:23 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 09:23 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 09:23 PM65-140 %REC 1108

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P14-1.5

Collection Date: 8/2/2011 9:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-028A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:38 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P15-0.0

Collection Date: 8/2/2011 9:19:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-029A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:37 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Barium 8/8/2011 06:37 PM1.0 mg/Kg 1120

Beryllium 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:37 PM1.0 mg/Kg 183

Cobalt 8/8/2011 06:37 PM1.0 mg/Kg 124

Copper 8/8/2011 06:37 PM2.0 mg/Kg 120

Lead 8/8/2011 06:37 PM1.0 mg/Kg 18.9

Molybdenum 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:37 PM1.0 mg/Kg 1100

Selenium 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:37 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:37 PM1.0 mg/Kg 154

Zinc 8/8/2011 06:37 PM1.0 mg/Kg 142

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 03:55 PM1.0 mg/Kg 13.0

ORO 8/8/2011 03:55 PM1.0 mg/Kg 118

 Surr: p-Terphenyl 8/8/2011 03:55 PM30-128 %REC 137.5

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 09:47 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 09:47 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 09:47 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 09:47 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 09:47 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 09:47 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 09:47 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 09:47 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 09:47 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

52 of 145



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P15-0.0

Collection Date: 8/2/2011 9:19:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-029A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 09:47 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 09:47 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 09:47 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 09:47 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 09:47 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 09:47 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 09:47 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 09:47 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 09:47 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 09:47 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 09:47 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 09:47 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 09:47 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 09:47 PM31-107 %REC 166.3

 Surr: Tetrachloro-m-xylene 8/8/2011 09:47 PM35-108 %REC 160.6

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:40 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P15-1.5

Collection Date: 8/2/2011 9:23:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-030A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808F 74759QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 06:40 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Barium 8/8/2011 06:40 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 06:40 PM1.0 mg/Kg 196

Cobalt 8/8/2011 06:40 PM1.0 mg/Kg 125

Copper 8/8/2011 06:40 PM2.0 mg/Kg 121

Lead 8/8/2011 06:40 PM1.0 mg/Kg 16.0

Molybdenum 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 06:40 PM1.0 mg/Kg 1120

Selenium 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Silver 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 06:40 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 06:40 PM1.0 mg/Kg 155

Zinc 8/8/2011 06:40 PM1.0 mg/Kg 135

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 09:39 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 09:39 PM62-153 %REC 197.8

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 09:39 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 09:39 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 09:39 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 09:39 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 09:39 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 09:39 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 09:39 PM65-140 %REC 1102

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P15-1.5

Collection Date: 8/2/2011 9:23:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-030A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809A 74765QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:15 AM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P16-0.0

Collection Date: 8/2/2011 9:27:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-031A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:07 PM2.0 mg/Kg 12.1

Arsenic 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Barium 8/8/2011 07:07 PM1.0 mg/Kg 1110

Beryllium 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:07 PM1.0 mg/Kg 1100

Cobalt 8/8/2011 07:07 PM1.0 mg/Kg 125

Copper 8/8/2011 07:07 PM2.0 mg/Kg 135

Lead 8/8/2011 07:07 PM1.0 mg/Kg 111

Molybdenum 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:07 PM1.0 mg/Kg 1110

Selenium 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:07 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:07 PM1.0 mg/Kg 155

Zinc 8/8/2011 07:07 PM1.0 mg/Kg 147

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 04:52 PM1.0 mg/Kg 13.5

ORO 8/8/2011 04:52 PM1.0 mg/Kg 127

 Surr: p-Terphenyl 8/8/2011 04:52 PM30-128 %REC 147.2

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:04 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P16-1.5

Collection Date: 8/2/2011 9:31:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-032A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:10 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Barium 8/8/2011 07:10 PM1.0 mg/Kg 169

Beryllium 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:10 PM1.0 mg/Kg 150

Cobalt 8/8/2011 07:10 PM1.0 mg/Kg 117

Copper 8/8/2011 07:10 PM2.0 mg/Kg 139

Lead 8/8/2011 07:10 PM1.0 mg/Kg 11.5

Molybdenum 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:10 PM1.0 mg/Kg 144

Selenium 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:10 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:10 PM1.0 mg/Kg 165

Zinc 8/8/2011 07:10 PM1.0 mg/Kg 125

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 09:55 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 09:55 PM62-153 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 09:55 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 09:55 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 09:55 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 09:55 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 09:55 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 09:55 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 09:55 PM65-140 %REC 1107

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P16-1.5

Collection Date: 8/2/2011 9:31:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-032A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:06 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P17-0.0

Collection Date: 8/2/2011 9:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-033A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:13 PM2.0 mg/Kg 12.1

Arsenic 8/8/2011 07:13 PM1.0 mg/Kg 13.2

Barium 8/8/2011 07:13 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 07:13 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:13 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:13 PM1.0 mg/Kg 176

Cobalt 8/8/2011 07:13 PM1.0 mg/Kg 125

Copper 8/8/2011 07:13 PM2.0 mg/Kg 117

Lead 8/8/2011 07:13 PM1.0 mg/Kg 1150

Molybdenum 8/8/2011 07:13 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:13 PM1.0 mg/Kg 1100

Selenium 8/8/2011 07:13 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:13 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:13 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:13 PM1.0 mg/Kg 146

Zinc 8/8/2011 07:13 PM1.0 mg/Kg 132

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 04:19 PM1.0 mg/Kg 13.4

ORO 8/8/2011 04:19 PM1.0 mg/Kg 117

 Surr: p-Terphenyl 8/8/2011 04:19 PM30-128 %REC 148.4

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 10:00 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 10:00 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 10:00 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 10:00 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 10:00 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 10:00 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 10:00 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 10:00 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 10:00 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P17-0.0

Collection Date: 8/2/2011 9:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-033A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 10:00 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 10:00 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 10:00 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 10:00 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 10:00 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 10:00 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 10:00 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 10:00 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 10:00 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 10:00 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 10:00 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 10:00 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 10:00 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 10:00 PM31-107 %REC 165.3

 Surr: Tetrachloro-m-xylene 8/8/2011 10:00 PM35-108 %REC 158.2

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:08 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P17-1.5

Collection Date: 8/2/2011 9:57:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-034A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:17 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 07:17 PM1.0 mg/Kg 12.7

Barium 8/8/2011 07:17 PM1.0 mg/Kg 1150

Beryllium 8/8/2011 07:17 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:17 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:17 PM1.0 mg/Kg 195

Cobalt 8/8/2011 07:17 PM1.0 mg/Kg 123

Copper 8/8/2011 07:17 PM2.0 mg/Kg 115

Lead 8/8/2011 07:17 PM1.0 mg/Kg 16.1

Molybdenum 8/8/2011 07:17 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:17 PM1.0 mg/Kg 1120

Selenium 8/8/2011 07:17 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:17 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:17 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:17 PM1.0 mg/Kg 153

Zinc 8/8/2011 07:17 PM1.0 mg/Kg 121

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 10:10 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 10:10 PM62-153 %REC 1107

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 10:10 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 10:10 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 10:10 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 10:10 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 10:10 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 10:10 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 10:10 PM65-140 %REC 1113

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P17-1.5

Collection Date: 8/2/2011 9:57:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-034A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:09 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P18-0.0

Collection Date: 8/2/2011 10:01:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-035A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:20 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 07:20 PM1.0 mg/Kg 12.9

Barium 8/8/2011 07:20 PM1.0 mg/Kg 1170

Beryllium 8/8/2011 07:20 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:20 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:20 PM1.0 mg/Kg 175

Cobalt 8/8/2011 07:20 PM1.0 mg/Kg 119

Copper 8/8/2011 07:20 PM2.0 mg/Kg 128

Lead 8/8/2011 07:20 PM1.0 mg/Kg 111

Molybdenum 8/8/2011 07:20 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:20 PM1.0 mg/Kg 1110

Selenium 8/8/2011 07:20 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:20 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:20 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:20 PM1.0 mg/Kg 143

Zinc 8/8/2011 07:20 PM1.0 mg/Kg 153

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 01:52 PM1.0 mg/Kg 14.7

ORO 8/8/2011 01:52 PM1.0 mg/Kg 117

 Surr: p-Terphenyl 8/8/2011 01:52 PM30-128 %REC 132.6

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:11 PM0.10 mg/Kg 10.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P18-1.5

Collection Date: 8/2/2011 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-036A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:23 PM2.0 mg/Kg 12.2

Arsenic 8/8/2011 07:23 PM1.0 mg/Kg 12.3

Barium 8/8/2011 07:23 PM1.0 mg/Kg 1180

Beryllium 8/8/2011 07:23 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:23 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:23 PM1.0 mg/Kg 1110

Cobalt 8/8/2011 07:23 PM1.0 mg/Kg 127

Copper 8/8/2011 07:23 PM2.0 mg/Kg 120

Lead 8/8/2011 07:23 PM1.0 mg/Kg 16.8

Molybdenum 8/8/2011 07:23 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:23 PM1.0 mg/Kg 1150

Selenium 8/8/2011 07:23 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:23 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:23 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:23 PM1.0 mg/Kg 153

Zinc 8/8/2011 07:23 PM1.0 mg/Kg 131

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 10:26 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 10:26 PM62-153 %REC 1103

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 10:26 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 10:26 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 10:26 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 10:26 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 10:26 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 10:26 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 10:26 PM65-140 %REC 1109

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P18-1.5

Collection Date: 8/2/2011 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-036A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:13 PM0.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P19-0.0

Collection Date: 8/2/2011 10:17:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-037A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:26 PM2.0 mg/Kg 12.1

Arsenic 8/8/2011 07:26 PM1.0 mg/Kg 13.1

Barium 8/8/2011 07:26 PM1.0 mg/Kg 1180

Beryllium 8/8/2011 07:26 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:26 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:26 PM1.0 mg/Kg 179

Cobalt 8/8/2011 07:26 PM1.0 mg/Kg 119

Copper 8/8/2011 07:26 PM2.0 mg/Kg 130

Lead 8/8/2011 07:26 PM1.0 mg/Kg 18.7

Molybdenum 8/8/2011 07:26 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:26 PM1.0 mg/Kg 1120

Selenium 8/8/2011 07:26 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:26 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:26 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:26 PM1.0 mg/Kg 145

Zinc 8/8/2011 07:26 PM1.0 mg/Kg 152

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 02:03 PM1.0 mg/Kg 14.4

ORO 8/8/2011 02:03 PM1.0 mg/Kg 120

 Surr: p-Terphenyl 8/8/2011 02:03 PM30-128 %REC 157.2

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 08:00 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 08:00 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 08:00 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 08:00 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 08:00 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 08:00 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 08:00 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 08:00 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 08:00 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P19-0.0

Collection Date: 8/2/2011 10:17:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-037A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808A 74788QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 08:00 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 08:00 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 08:00 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 08:00 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 08:00 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 08:00 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 08:00 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 08:00 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 08:00 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 08:00 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 08:00 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 08:00 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 08:00 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 08:00 PM31-107 %REC 161.9

 Surr: Tetrachloro-m-xylene 8/8/2011 08:00 PM35-108 %REC 155.9

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:15 PM0.10 mg/Kg 10.32

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P19-1.5

Collection Date: 8/2/2011 10:21:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-038A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:30 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 07:30 PM1.0 mg/Kg 13.7

Barium 8/8/2011 07:30 PM1.0 mg/Kg 1180

Beryllium 8/8/2011 07:30 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:30 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:30 PM1.0 mg/Kg 171

Cobalt 8/8/2011 07:30 PM1.0 mg/Kg 115

Copper 8/8/2011 07:30 PM2.0 mg/Kg 127

Lead 8/8/2011 07:30 PM1.0 mg/Kg 111

Molybdenum 8/8/2011 07:30 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:30 PM1.0 mg/Kg 1100

Selenium 8/8/2011 07:30 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:30 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:30 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:30 PM1.0 mg/Kg 139

Zinc 8/8/2011 07:30 PM1.0 mg/Kg 146

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 10:42 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 10:42 PM62-153 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 10:42 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 10:42 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 10:42 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 10:42 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 10:42 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 10:42 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 10:42 PM65-140 %REC 1110

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P19-1.5

Collection Date: 8/2/2011 10:21:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-038A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:17 PM0.10 mg/Kg 10.19

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P20-0.0

Collection Date: 8/2/2011 10:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-039A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:39 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 07:39 PM1.0 mg/Kg 13.0

Barium 8/8/2011 07:39 PM1.0 mg/Kg 1170

Beryllium 8/8/2011 07:39 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:39 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:39 PM1.0 mg/Kg 170

Cobalt 8/8/2011 07:39 PM1.0 mg/Kg 117

Copper 8/8/2011 07:39 PM2.0 mg/Kg 127

Lead 8/8/2011 07:39 PM1.0 mg/Kg 17.5

Molybdenum 8/8/2011 07:39 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:39 PM1.0 mg/Kg 1110

Selenium 8/8/2011 07:39 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:39 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:39 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:39 PM1.0 mg/Kg 140

Zinc 8/8/2011 07:39 PM1.0 mg/Kg 148

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808B 74781QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 03:34 PM1.0 mg/Kg 14.3

ORO 8/8/2011 03:34 PM1.0 mg/Kg 119

 Surr: p-Terphenyl 8/8/2011 03:34 PM30-128 %REC 152.4

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:23 PM0.10 mg/Kg 10.24

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P20-1.5

Collection Date: 8/2/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-040A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808G 74760QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 07:43 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 07:43 PM1.0 mg/Kg 12.9

Barium 8/8/2011 07:43 PM1.0 mg/Kg 1160

Beryllium 8/8/2011 07:43 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 07:43 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 07:43 PM1.0 mg/Kg 167

Cobalt 8/8/2011 07:43 PM1.0 mg/Kg 115

Copper 8/8/2011 07:43 PM2.0 mg/Kg 125

Lead 8/8/2011 07:43 PM1.0 mg/Kg 110

Molybdenum 8/8/2011 07:43 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 07:43 PM1.0 mg/Kg 1100

Selenium 8/8/2011 07:43 PM1.0 mg/Kg 1ND

Silver 8/8/2011 07:43 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 07:43 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 07:43 PM1.0 mg/Kg 138

Zinc 8/8/2011 07:43 PM1.0 mg/Kg 145

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 10:58 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 10:58 PM62-153 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 10:58 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 10:58 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 10:58 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 10:58 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 10:58 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 10:58 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 10:58 PM65-140 %REC 1110

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P20-1.5

Collection Date: 8/2/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-040A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809B 74766QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 11:59 AM0.10 mg/Kg 10.39

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P21-0.0

Collection Date: 8/2/2011 10:46:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-041A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808H 74761QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 08:02 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 08:02 PM1.0 mg/Kg 12.1

Barium 8/8/2011 08:02 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 08:02 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 08:02 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 08:02 PM1.0 mg/Kg 156

Cobalt 8/8/2011 08:02 PM1.0 mg/Kg 115

Copper 8/8/2011 08:02 PM2.0 mg/Kg 119

Lead 8/8/2011 08:02 PM1.0 mg/Kg 16.2

Molybdenum 8/8/2011 08:02 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 08:02 PM1.0 mg/Kg 181

Selenium 8/8/2011 08:02 PM1.0 mg/Kg 1ND

Silver 8/8/2011 08:02 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 08:02 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 08:02 PM1.0 mg/Kg 134

Zinc 8/8/2011 08:02 PM1.0 mg/Kg 138

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110808C 74786QC Batch: PrepDate: 8/8/2011

DRO 8/8/2011 07:35 PM1.0 mg/Kg 15.4

ORO 8/8/2011 07:35 PM1.0 mg/Kg 120

 Surr: p-Terphenyl 8/8/2011 07:35 PM30-128 %REC 144.2

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808B 74789QC Batch: PrepDate: 8/8/2011

4,4´-DDD 8/8/2011 10:54 PM2.0 µg/Kg 1ND

4,4´-DDE 8/8/2011 10:54 PM2.0 µg/Kg 1ND

4,4´-DDT 8/8/2011 10:54 PM2.0 µg/Kg 1ND

Aldrin 8/8/2011 10:54 PM1.0 µg/Kg 1ND

alpha-BHC 8/8/2011 10:54 PM1.0 µg/Kg 1ND

alpha-Chlordane 8/8/2011 10:54 PM1.0 µg/Kg 1ND

beta-BHC 8/8/2011 10:54 PM1.0 µg/Kg 1ND

Chlordane 8/8/2011 10:54 PM8.5 µg/Kg 1ND

delta-BHC 8/8/2011 10:54 PM1.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P21-0.0

Collection Date: 8/2/2011 10:46:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-041A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC9_110808B 74789QC Batch: PrepDate: 8/8/2011

Dieldrin 8/8/2011 10:54 PM2.0 µg/Kg 1ND

Endosulfan I 8/8/2011 10:54 PM1.0 µg/Kg 1ND

Endosulfan II 8/8/2011 10:54 PM2.0 µg/Kg 1ND

Endosulfan sulfate 8/8/2011 10:54 PM2.0 µg/Kg 1ND

Endrin 8/8/2011 10:54 PM2.0 µg/Kg 1ND

Endrin aldehyde 8/8/2011 10:54 PM2.0 µg/Kg 1ND

Endrin ketone 8/8/2011 10:54 PM2.0 µg/Kg 1ND

gamma-BHC 8/8/2011 10:54 PM1.0 µg/Kg 1ND

gamma-Chlordane 8/8/2011 10:54 PM1.0 µg/Kg 1ND

Heptachlor 8/8/2011 10:54 PM1.0 µg/Kg 1ND

Heptachlor epoxide 8/8/2011 10:54 PM1.0 µg/Kg 1ND

Methoxychlor 8/8/2011 10:54 PM5.0 µg/Kg 1ND

Toxaphene 8/8/2011 10:54 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 8/8/2011 10:54 PM31-107 %REC 167.0

 Surr: Tetrachloro-m-xylene 8/8/2011 10:54 PM35-108 %REC 160.2

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809C 74767QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:39 PM0.10 mg/Kg 10.22

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P21-1.5

Collection Date: 8/2/2011 10:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-042A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110808H 74761QC Batch: PrepDate: 8/8/2011

Antimony 8/8/2011 08:05 PM2.0 mg/Kg 1ND

Arsenic 8/8/2011 08:05 PM1.0 mg/Kg 12.3

Barium 8/8/2011 08:05 PM1.0 mg/Kg 1130

Beryllium 8/8/2011 08:05 PM1.0 mg/Kg 1ND

Cadmium 8/8/2011 08:05 PM1.0 mg/Kg 1ND

Chromium 8/8/2011 08:05 PM1.0 mg/Kg 156

Cobalt 8/8/2011 08:05 PM1.0 mg/Kg 115

Copper 8/8/2011 08:05 PM2.0 mg/Kg 119

Lead 8/8/2011 08:05 PM1.0 mg/Kg 17.7

Molybdenum 8/8/2011 08:05 PM1.0 mg/Kg 1ND

Nickel 8/8/2011 08:05 PM1.0 mg/Kg 184

Selenium 8/8/2011 08:05 PM1.0 mg/Kg 1ND

Silver 8/8/2011 08:05 PM1.0 mg/Kg 1ND

Thallium 8/8/2011 08:05 PM1.0 mg/Kg 1ND

Vanadium 8/8/2011 08:05 PM1.0 mg/Kg 133

Zinc 8/8/2011 08:05 PM1.0 mg/Kg 138

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

GRO 8/3/2011 11:13 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 11:13 PM62-153 %REC 1107

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110803B E11VS287QC Batch: PrepDate:

Benzene 8/3/2011 11:13 PM5.0 µg/Kg 1ND

Ethylbenzene 8/3/2011 11:13 PM5.0 µg/Kg 1ND

m,p-Xylene 8/3/2011 11:13 PM10 µg/Kg 1ND

Methyl tert-butyl ether 8/3/2011 11:13 PM5.0 µg/Kg 1ND

o-Xylene 8/3/2011 11:13 PM5.0 µg/Kg 1ND

Toluene 8/3/2011 11:13 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 11:13 PM65-140 %REC 1112

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: P21-1.5

Collection Date: 8/2/2011 10:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-042A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_110809C 74767QC Batch: PrepDate: 8/8/2011

Mercury 8/9/2011 12:42 PM0.10 mg/Kg 10.28

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: PW1

Collection Date: 8/2/2011 11:15:00 AM

Matrix: WATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-043A

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

GASOLINE RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: BBRunID: GC19_110803A M11VW153QC Batch: PrepDate:

GRO 8/3/2011 02:45 PM0.050 mg/L 1ND

 Surr: Bromofluorobenzene (FID) 8/3/2011 02:45 PM70-130 %REC 189.9

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: BBRunID: GC19_110803A M11VW153QC Batch: PrepDate:

Benzene 8/3/2011 02:45 PM0.50 µg/L 1ND

Ethylbenzene 8/3/2011 02:45 PM0.50 µg/L 1ND

m,p-Xylene 8/3/2011 02:45 PM1.0 µg/L 1ND

Methyl tert-butyl ether 8/3/2011 02:45 PM0.50 µg/L 1ND

o-Xylene 8/3/2011 02:45 PM0.50 µg/L 1ND

Toluene 8/3/2011 02:45 PM0.50 µg/L 1ND

 Surr: Bromofluorobenzene (PID) 8/3/2011 02:45 PM70-130 %REC 187.9

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: PW1

Collection Date: 8/2/2011 11:15:00 AM

Matrix: WATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-043B

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3010A

RunID: ICP8_110808A 74776QC Batch: PrepDate: 8/5/2011

Antimony 8/8/2011 10:11 AM0.0050 mg/L 10.019

Arsenic 8/8/2011 10:11 AM0.010 mg/L 10.25

Barium 8/8/2011 10:11 AM0.0030 mg/L 13.7

Beryllium 8/8/2011 10:11 AM0.0030 mg/L 1ND

Cadmium 8/8/2011 10:11 AM0.0030 mg/L 10.0082

Chromium 8/8/2011 10:11 AM0.0030 mg/L 10.78

Cobalt 8/8/2011 10:11 AM0.0030 mg/L 10.12

Copper 8/8/2011 10:11 AM0.0050 mg/L 10.38

Lead 8/8/2011 10:11 AM0.0050 mg/L 10.12

Molybdenum 8/8/2011 10:11 AM0.0050 mg/L 10.014

Nickel 8/8/2011 10:11 AM0.0050 mg/L 11.1

Selenium 8/8/2011 10:11 AM0.010 mg/L 1ND

Silver 8/8/2011 10:11 AM0.0030 mg/L 1ND

Thallium 8/8/2011 10:11 AM0.015 mg/L 1ND

Vanadium 8/8/2011 10:11 AM0.0030 mg/L 10.37

Zinc 8/8/2011 10:11 AM0.010 mg/L 10.53

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7470A

Analyst: VVRunID: AA1_110805A 74735QC Batch: PrepDate: 8/4/2011

Mercury 8/5/2011 11:33 AM0.20 µg/L 11.3

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-

Client Sample ID: PW1

Collection Date: 8/2/2011 11:15:00 AM

Matrix: WATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244

Lab ID: 119244-043C

DF

Advanced Technology Laboratories Print Date: 10-Aug-11

PQL

ANALYTICAL RESULTS

DIESEL & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3510C

RunID: GC16_110804A 74703QC Batch: PrepDate: 8/3/2011

DRO 8/4/2011 03:50 PM0.050 mg/L 10.094

ORO 8/4/2011 03:50 PM0.050 mg/L 10.099

 Surr: p-Terphenyl 8/4/2011 03:50 PM36-126 %REC 164.7

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

10-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74757

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135654

SeqNo: 2221944

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.234

Arsenic 1.0ND

Barium 1.00.073

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.00.225

Sample ID: LCS-74757

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135654

SeqNo: 2221945

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 90.4 80 1202.0 0.234445.434

Arsenic 50.00 96.6 80 1201.0 048.299

Barium 50.00 100 80 1201.0 0.0725950.169

Beryllium 50.00 98.5 80 1201.0 049.227

Cadmium 50.00 96.9 80 1201.0 048.441

Chromium 50.00 91.9 80 1201.0 045.956

Cobalt 50.00 100 80 1201.0 050.167

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74757

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135654

SeqNo: 2221945

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 98.1 80 1202.0 049.075

Lead 50.00 100 80 1201.0 050.103

Molybdenum 50.00 104 80 1201.0 052.213

Nickel 50.00 98.4 80 1201.0 049.223

Selenium 50.00 91.6 80 1201.0 045.815

Silver 50.00 97.1 80 1201.0 048.528

Thallium 50.00 96.6 80 1201.0 048.300

Vanadium 50.00 99.0 80 1201.0 049.500

Zinc 50.00 98.3 80 1201.0 0.225549.381

Sample ID: 119244-010A-DUP

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135654

SeqNo: 2221954

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0.1617 00.321

Arsenic 201.0 0 0ND

Barium 201.0 85.74 1.2086.776

Beryllium 201.0 0 0ND

Cadmium 201.0 0.8554 00.854

Chromium 201.0 33.26 0.96233.586

Cobalt 201.0 26.06 5.3424.703

Copper 202.0 46.28 5.8349.055

Lead 201.0 1.104 3.761.063

Molybdenum 201.0 0 0ND

Nickel 201.0 17.67 2.5718.132

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 67.24 0.61866.828

Zinc 201.0 36.70 3.6738.075

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-010A-MS

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135654

SeqNo: 2221955

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 56.1 32 1052.0 0.161770.274

Arsenic 125.0 50.1 49 1061.0 062.606

Barium 125.0 81.3 31 1331.0 85.74187.398

Beryllium 125.0 75.8 56 1061.0 094.731

Cadmium 125.0 73.9 51 1031.0 0.855493.220

Chromium 125.0 75.8 45 1141.0 33.26127.975

Cobalt 125.0 75.6 52 1061.0 26.06120.548

Copper 125.0 85.5 54 1252.0 46.28153.102

Lead 125.0 77.8 34 1261.0 1.10498.370

Molybdenum 125.0 64.1 54 1061.0 080.182

Nickel 125.0 75.1 45 1111.0 17.67111.536

Selenium 125.0 56.4 47 1041.0 070.540

Silver 125.0 78.7 56 1121.0 098.328

Thallium 125.0 62.5 46 1011.0 078.119

Vanadium 125.0 77.0 54 1141.0 67.24163.526

Zinc 125.0 75.6 28 1251.0 36.70131.153

Sample ID: 119244-010A-MSD

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135654

SeqNo: 2221956

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 52.7 32 105 202.0 0.1617 70.27 6.3165.976

Arsenic 125.0 44.3 49 106 20 S1.0 0 62.61 12.355.368

Barium 125.0 74.7 31 133 201.0 85.74 187.4 4.53179.096

Beryllium 125.0 71.5 56 106 201.0 0 94.73 5.8189.385

Cadmium 125.0 69.5 51 103 201.0 0.8554 93.22 6.0287.770

Chromium 125.0 72.7 45 114 201.0 33.26 128.0 3.02124.169

Cobalt 125.0 71.4 52 106 201.0 26.06 120.5 4.39115.368

Copper 125.0 84.1 54 125 202.0 46.28 153.1 1.13151.378

Lead 125.0 73.0 34 126 201.0 1.104 98.37 6.3692.304

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-010A-MSD

Batch ID: 74757 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135654

SeqNo: 2221956

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 58.9 54 106 201.0 0 80.18 8.5973.579

Nickel 125.0 70.8 45 111 201.0 17.67 111.5 4.96106.136

Selenium 125.0 51.2 47 104 201.0 0 70.54 9.6864.025

Silver 125.0 73.7 56 112 201.0 0 98.33 6.4792.161

Thallium 125.0 57.6 46 101 201.0 0 78.12 8.2371.948

Vanadium 125.0 76.0 54 114 201.0 67.24 163.5 0.807162.212

Zinc 125.0 71.6 28 125 201.0 36.70 131.2 3.81126.246

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74758

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135676

SeqNo: 2222178

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.165

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.00.177

Sample ID: LCS-74758

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135676

SeqNo: 2222179

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 90.9 80 1202.0 0.165445.630

Arsenic 50.00 91.2 80 1201.0 045.593

Barium 50.00 97.1 80 1201.0 048.563

Beryllium 50.00 95.3 80 1201.0 047.643

Cadmium 50.00 90.8 80 1201.0 045.423

Chromium 50.00 90.0 80 1201.0 045.004

Cobalt 50.00 95.9 80 1201.0 047.948

Copper 50.00 98.6 80 1202.0 049.283

Lead 50.00 94.3 80 1201.0 047.167

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74758

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135676

SeqNo: 2222179

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 99.2 80 1201.0 049.611

Nickel 50.00 92.2 80 1201.0 046.092

Selenium 50.00 86.0 80 1201.0 042.983

Silver 50.00 96.7 80 1201.0 048.335

Thallium 50.00 93.4 80 1201.0 046.686

Vanadium 50.00 96.3 80 1201.0 048.138

Zinc 50.00 91.2 80 1201.0 0.176945.799

Sample ID: 119244-020A-DUP

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135676

SeqNo: 2222190

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 1.336 01.295

Arsenic 201.0 0 0ND

Barium 201.0 115.8 7.27124.550

Beryllium 201.0 0 0ND

Cadmium 201.0 0.8007 00.823

Chromium 201.0 78.51 0.90079.216

Cobalt 201.0 25.47 10.228.214

Copper 202.0 25.84 2.8826.591

Lead 201.0 3.179 6.613.397

Molybdenum 201.0 0 0ND

Nickel 201.0 57.81 6.3061.565

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 60.44 1.1061.106

Zinc 201.0 33.76 1.1434.146

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-020A-MS

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135676

SeqNo: 2222191

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 54.7 32 1052.0 1.33669.672

Arsenic 125.0 60.7 49 1061.0 075.860

Barium 125.0 80.5 31 1331.0 115.8216.492

Beryllium 125.0 77.9 56 1061.0 097.382

Cadmium 125.0 70.9 51 1031.0 0.800789.477

Chromium 125.0 71.8 45 1141.0 78.51168.285

Cobalt 125.0 78.8 52 1061.0 25.47123.923

Copper 125.0 88.2 54 1252.0 25.84136.058

Lead 125.0 74.2 34 1261.0 3.17995.882

Molybdenum 125.0 68.8 54 1061.0 086.048

Nickel 125.0 78.3 45 1111.0 57.81155.675

Selenium 125.0 62.0 47 1041.0 077.451

Silver 125.0 80.2 56 1121.0 0100.226

Thallium 125.0 67.4 46 1011.0 084.310

Vanadium 125.0 77.8 54 1141.0 60.44157.703

Zinc 125.0 73.9 28 1251.0 33.76126.166

Sample ID: 119244-020A-MSD

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135676

SeqNo: 2222192

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 59.7 32 105 202.0 1.336 69.67 8.7276.021

Arsenic 125.0 64.1 49 106 201.0 0 75.86 5.4480.101

Barium 125.0 87.8 31 133 201.0 115.8 216.5 4.09225.541

Beryllium 125.0 81.8 56 106 201.0 0 97.38 4.90102.272

Cadmium 125.0 74.9 51 103 201.0 0.8007 89.48 5.3294.372

Chromium 125.0 84.3 45 114 201.0 78.51 168.3 8.88183.923

Cobalt 125.0 82.6 52 106 201.0 25.47 123.9 3.77128.681

Copper 125.0 95.5 54 125 202.0 25.84 136.1 6.47145.154

Lead 125.0 78.0 34 126 201.0 3.179 95.88 4.90100.696

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-020A-MSD

Batch ID: 74758 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135676

SeqNo: 2222192

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 72.9 54 106 201.0 0 86.05 5.7991.182

Nickel 125.0 81.8 45 111 201.0 57.81 155.7 2.78160.059

Selenium 125.0 64.8 47 104 201.0 0 77.45 4.4380.957

Silver 125.0 84.9 56 112 201.0 0 100.2 5.66106.063

Thallium 125.0 71.2 46 101 201.0 0 84.31 5.4289.007

Vanadium 125.0 87.9 54 114 201.0 60.44 157.7 7.72170.363

Zinc 125.0 81.2 28 125 201.0 33.76 126.2 6.93135.226

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74759

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135677

SeqNo: 2222193

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.374

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.00.224

Vanadium 1.0ND

Zinc 1.00.137

Sample ID: LCS-74759

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135677

SeqNo: 2222194

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 89.6 80 1202.0 0.374245.162

Arsenic 50.00 89.5 80 1201.0 044.764

Barium 50.00 95.7 80 1201.0 047.851

Beryllium 50.00 94.6 80 1201.0 047.303

Cadmium 50.00 90.1 80 1201.0 045.059

Chromium 50.00 88.1 80 1201.0 044.039

Cobalt 50.00 94.4 80 1201.0 047.211

Copper 50.00 96.4 80 1202.0 048.197

Lead 50.00 91.8 80 1201.0 045.906

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74759

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135677

SeqNo: 2222194

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 97.6 80 1201.0 048.812

Nickel 50.00 90.6 80 1201.0 045.284

Selenium 50.00 84.9 80 1201.0 042.436

Silver 50.00 95.2 80 1201.0 047.604

Thallium 50.00 91.1 80 1201.0 0.223945.760

Vanadium 50.00 94.1 80 1201.0 047.042

Zinc 50.00 90.6 80 1201.0 0.137345.461

Sample ID: 119244-030A-DUP

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135677

SeqNo: 2222204

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 1.734 01.521

Arsenic 201.0 0 0ND

Barium 201.0 128.0 7.92118.260

Beryllium 201.0 0 0ND

Cadmium 201.0 0.6859 00.653

Chromium 201.0 95.53 9.6886.714

Cobalt 201.0 25.23 9.4622.948

Copper 202.0 20.68 6.2619.421

Lead 201.0 5.952 0.07205.956

Molybdenum 201.0 0 0ND

Nickel 201.0 120.4 5.37114.092

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 55.45 9.3450.499

Zinc 201.0 34.95 9.2931.843

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-030A-MS

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135677

SeqNo: 2222205

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 59.1 32 1052.0 1.73475.559

Arsenic 125.0 73.6 49 1061.0 092.014

Barium 125.0 84.2 31 1331.0 128.0233.215

Beryllium 125.0 82.7 56 1061.0 0103.377

Cadmium 125.0 75.6 51 1031.0 0.685995.129

Chromium 125.0 82.0 45 1141.0 95.53198.038

Cobalt 125.0 82.4 52 1061.0 25.23128.270

Copper 125.0 94.5 54 1252.0 20.68138.847

Lead 125.0 77.5 34 1261.0 5.952102.844

Molybdenum 125.0 79.3 54 1061.0 099.161

Nickel 125.0 78.9 45 1111.0 120.4218.991

Selenium 125.0 72.7 47 1041.0 090.819

Silver 125.0 87.8 56 1121.0 0109.717

Thallium 125.0 68.5 46 1011.0 085.614

Vanadium 125.0 85.6 54 1141.0 55.45162.415

Zinc 125.0 77.9 28 1251.0 34.95132.317

Sample ID: 119244-030A-MSD

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135677

SeqNo: 2222206

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 58.9 32 105 202.0 1.734 75.56 0.29275.339

Arsenic 125.0 71.5 49 106 201.0 0 92.01 2.9089.384

Barium 125.0 76.8 31 133 201.0 128.0 233.2 4.00224.059

Beryllium 125.0 80.6 56 106 201.0 0 103.4 2.53100.797

Cadmium 125.0 73.6 51 103 201.0 0.6859 95.13 2.5892.706

Chromium 125.0 73.1 45 114 201.0 95.53 198.0 5.76186.944

Cobalt 125.0 78.9 52 106 201.0 25.23 128.3 3.48123.878

Copper 125.0 90.7 54 125 202.0 20.68 138.8 3.50134.077

Lead 125.0 75.2 34 126 201.0 5.952 102.8 2.8299.987

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-030A-MSD

Batch ID: 74759 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135677

SeqNo: 2222206

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 77.8 54 106 201.0 0 99.16 2.0097.201

Nickel 125.0 72.1 45 111 201.0 120.4 219.0 3.95210.512

Selenium 125.0 70.2 47 104 201.0 0 90.82 3.4487.746

Silver 125.0 85.2 56 112 201.0 0 109.7 2.99106.485

Thallium 125.0 66.4 46 101 201.0 0 85.61 3.0783.023

Vanadium 125.0 81.0 54 114 201.0 55.45 162.4 3.56156.733

Zinc 125.0 75.7 28 125 201.0 34.95 132.3 2.13129.530

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74760

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135678

SeqNo: 2222207

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.164

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-74760

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135678

SeqNo: 2222208

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 94.1 80 1202.0 0.163747.217

Arsenic 50.00 91.6 80 1201.0 045.795

Barium 50.00 98.7 80 1201.0 049.330

Beryllium 50.00 97.3 80 1201.0 048.666

Cadmium 50.00 92.3 80 1201.0 046.146

Chromium 50.00 89.7 80 1201.0 044.872

Cobalt 50.00 96.3 80 1201.0 048.150

Copper 50.00 99.1 80 1202.0 049.536

Lead 50.00 93.0 80 1201.0 046.523

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74760

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135678

SeqNo: 2222208

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 99.3 80 1201.0 049.636

Nickel 50.00 91.9 80 1201.0 045.945

Selenium 50.00 87.6 80 1201.0 043.823

Silver 50.00 97.1 80 1201.0 048.530

Thallium 50.00 92.8 80 1201.0 046.402

Vanadium 50.00 95.1 80 1201.0 047.540

Zinc 50.00 93.3 80 1201.0 046.671

Sample ID: 119244-040A-DUP

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135678

SeqNo: 2222219

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 1.556 01.695

Arsenic 201.0 2.926 14.23.375

Barium 201.0 162.8 5.68172.353

Beryllium 201.0 0 00.065

Cadmium 201.0 0.6448 00.677

Chromium 201.0 66.66 2.7568.522

Cobalt 201.0 15.35 15.117.855

Copper 202.0 25.37 1.5425.765

Lead 201.0 10.20 4.4010.656

Molybdenum 201.0 0 0ND

Nickel 201.0 99.92 7.68107.907

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 38.18 2.1539.015

Zinc 201.0 44.96 2.5546.120

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-040A-MS

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135678

SeqNo: 2222220

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 51.2 32 1052.0 1.55665.609

Arsenic 125.0 77.7 49 1061.0 2.926100.006

Barium 125.0 85.2 31 1331.0 162.8269.369

Beryllium 125.0 83.2 56 1061.0 0103.941

Cadmium 125.0 75.4 51 1031.0 0.644894.927

Chromium 125.0 81.7 45 1141.0 66.66168.776

Cobalt 125.0 82.5 52 1061.0 15.35118.460

Copper 125.0 93.5 54 1252.0 25.37142.305

Lead 125.0 76.4 34 1261.0 10.20105.750

Molybdenum 125.0 81.5 54 1061.0 0101.935

Nickel 125.0 80.1 45 1111.0 99.92200.097

Selenium 125.0 74.7 47 1041.0 093.414

Silver 125.0 88.0 56 1121.0 0109.994

Thallium 125.0 74.1 46 1011.0 092.669

Vanadium 125.0 84.4 54 1141.0 38.18143.629

Zinc 125.0 79.6 28 1251.0 44.96144.476

Sample ID: 119244-040A-MSD

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135678

SeqNo: 2222221

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 48.6 32 105 202.0 1.556 65.61 5.1462.319

Arsenic 125.0 74.2 49 106 201.0 2.926 100.0 4.4095.696

Barium 125.0 81.3 31 133 201.0 162.8 269.4 1.85264.441

Beryllium 125.0 78.6 56 106 201.0 0 103.9 5.6398.253

Cadmium 125.0 73.0 51 103 201.0 0.6448 94.93 3.2791.874

Chromium 125.0 78.6 45 114 201.0 66.66 168.8 2.33164.885

Cobalt 125.0 79.6 52 106 201.0 15.35 118.5 3.08114.863

Copper 125.0 90.2 54 125 202.0 25.37 142.3 2.95138.170

Lead 125.0 72.9 34 126 201.0 10.20 105.7 4.27101.328

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-040A-MSD

Batch ID: 74760 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135678

SeqNo: 2222221

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 77.9 54 106 201.0 0 101.9 4.6297.337

Nickel 125.0 76.8 45 111 201.0 99.92 200.1 2.11195.916

Selenium 125.0 72.2 47 104 201.0 0 93.41 3.4690.233

Silver 125.0 85.2 56 112 201.0 0 110.0 3.25106.473

Thallium 125.0 71.6 46 101 201.0 0 92.67 3.4789.506

Vanadium 125.0 81.0 54 114 201.0 38.18 143.6 2.93139.483

Zinc 125.0 76.2 28 125 201.0 44.96 144.5 2.97140.246

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74761

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135679

SeqNo: 2222222

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.320

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.00.217

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-74761

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135679

SeqNo: 2222223

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 91.6 80 1202.0 0.319746.141

Arsenic 50.00 88.7 80 1201.0 044.373

Barium 50.00 96.9 80 1201.0 048.462

Beryllium 50.00 94.6 80 1201.0 047.308

Cadmium 50.00 89.9 80 1201.0 044.957

Chromium 50.00 87.5 80 1201.0 043.740

Cobalt 50.00 93.9 80 1201.0 046.973

Copper 50.00 97.3 80 1202.0 048.629

Lead 50.00 89.8 80 1201.0 044.891

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-74761

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135679

SeqNo: 2222223

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 96.7 80 1201.0 048.368

Nickel 50.00 89.2 80 1201.0 044.610

Selenium 50.00 85.3 80 1201.0 042.630

Silver 50.00 95.6 80 1201.0 047.780

Thallium 50.00 89.4 80 1201.0 0.217144.935

Vanadium 50.00 92.1 80 1201.0 046.035

Zinc 50.00 91.0 80 1201.0 045.491

Sample ID: 119244-042A-DUP

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-1.5

RunNo: 135679

SeqNo: 2222226

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 1.587 01.358

Arsenic 201.0 2.261 15.22.632

Barium 201.0 130.9 0.202131.170

Beryllium 201.0 0 00.049

Cadmium 201.0 0.5518 00.550

Chromium 201.0 55.72 1.4156.512

Cobalt 201.0 14.72 3.3215.215

Copper 202.0 19.00 1.5619.298

Lead 201.0 7.699 2.617.903

Molybdenum 201.0 0 0ND

Nickel 201.0 84.00 1.2385.039

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 32.76 1.4232.303

Zinc 201.0 37.57 1.8338.266

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-042A-MS

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-1.5

RunNo: 135679

SeqNo: 2222227

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 51.9 32 1052.0 1.58766.446

Arsenic 125.0 77.1 49 1061.0 2.26198.650

Barium 125.0 81.2 31 1331.0 130.9232.466

Beryllium 125.0 81.8 56 1061.0 0102.215

Cadmium 125.0 74.9 51 1031.0 0.551894.125

Chromium 125.0 79.8 45 1141.0 55.72155.510

Cobalt 125.0 80.5 52 1061.0 14.72115.364

Copper 125.0 90.2 54 1252.0 19.00131.772

Lead 125.0 75.5 34 1261.0 7.699102.073

Molybdenum 125.0 80.0 54 1061.0 0100.012

Nickel 125.0 78.0 45 1111.0 84.00181.519

Selenium 125.0 74.2 47 1041.0 092.806

Silver 125.0 85.7 56 1121.0 0107.145

Thallium 125.0 73.8 46 1011.0 092.301

Vanadium 125.0 81.8 54 1141.0 32.76135.028

Zinc 125.0 78.4 28 1251.0 37.57135.519

Sample ID: 119244-042A-MSD

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-1.5

RunNo: 135679

SeqNo: 2222228

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 49.8 32 105 202.0 1.587 66.45 3.9963.848

Arsenic 125.0 73.5 49 106 201.0 2.261 98.65 4.6394.184

Barium 125.0 73.3 31 133 201.0 130.9 232.5 4.35222.580

Beryllium 125.0 79.2 56 106 201.0 0 102.2 3.2298.975

Cadmium 125.0 72.9 51 103 201.0 0.5518 94.13 2.6691.653

Chromium 125.0 76.1 45 114 201.0 55.72 155.5 3.03150.863

Cobalt 125.0 78.0 52 106 201.0 14.72 115.4 2.75112.232

Copper 125.0 87.7 54 125 202.0 19.00 131.8 2.43128.614

Lead 125.0 72.0 34 126 201.0 7.699 102.1 4.3297.753

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119244-042A-MSD

Batch ID: 74761 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-1.5

RunNo: 135679

SeqNo: 2222228

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 77.2 54 106 201.0 0 100.0 3.5596.527

Nickel 125.0 71.8 45 111 201.0 84.00 181.5 4.39173.727

Selenium 125.0 71.2 47 104 201.0 0 92.81 4.1489.038

Silver 125.0 83.9 56 112 201.0 0 107.1 2.08104.936

Thallium 125.0 72.0 46 101 201.0 0 92.30 2.4690.062

Vanadium 125.0 78.2 54 114 201.0 32.76 135.0 3.42130.486

Zinc 125.0 74.1 28 125 201.0 37.57 135.5 4.01130.188

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: MB-74776

Batch ID: 74776 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 135649

SeqNo: 2221647

MBLKSampType: TestCode: 6010_W

EPA 3010A

Antimony 0.00500.002

Arsenic 0.010ND

Barium 0.00300.000464

Beryllium 0.0030ND

Cadmium 0.0030ND

Chromium 0.0030ND

Cobalt 0.0030ND

Copper 0.0050ND

Lead 0.0050ND

Molybdenum 0.0050ND

Nickel 0.0050ND

Selenium 0.010ND

Silver 0.0030ND

Thallium 0.015ND

Vanadium 0.0030ND

Zinc 0.0100.004

Sample ID: LCS-74776

Batch ID: 74776 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 135649

SeqNo: 2221648

LCSSampType: TestCode: 6010_W

EPA 3010A

Antimony 1.000 97.0 85 1150.0050 0.0023510.972

Arsenic 1.000 95.1 85 1150.010 00.951

Barium 1.000 96.0 85 1150.0030 0.00046420.960

Beryllium 1.000 95.8 85 1150.0030 00.958

Cadmium 1.000 94.0 85 1150.0030 00.940

Chromium 1.000 87.5 85 1150.0030 00.875

Cobalt 1.000 96.8 85 1150.0030 00.968

Copper 1.000 95.1 85 1150.0050 00.951

Lead 1.000 96.5 85 1150.0050 00.965

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: LCS-74776

Batch ID: 74776 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 135649

SeqNo: 2221648

LCSSampType: TestCode: 6010_W

EPA 3010A

Molybdenum 1.000 96.2 85 1150.0050 00.962

Nickel 1.000 92.7 85 1150.0050 00.927

Selenium 1.000 92.4 85 1150.010 00.924

Silver 1.000 95.9 85 1150.0030 00.959

Thallium 1.000 94.0 85 1150.015 00.940

Vanadium 1.000 93.7 85 1150.0030 00.937

Zinc 1.000 95.4 85 1150.010 0.0037780.958

Sample ID: 119224-001B-MS

Batch ID: 74776 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135649

SeqNo: 2221650

MSSampType: TestCode: 6010_W

EPA 3010A

Antimony 2.500 103 73 1280.0050 0.0096132.582

Arsenic 2.500 109 79 1210.010 0.013482.751

Barium 2.500 103 82 1180.0030 0.038282.603

Beryllium 2.500 108 84 1190.0030 02.688

Cadmium 2.500 104 79 1170.0030 02.609

Chromium 2.500 98.2 78 1150.0030 0.0073212.462

Cobalt 2.500 108 80 1180.0030 02.693

Copper 2.500 106 81 1270.0050 0.062062.718

Lead 2.500 102 80 1180.0050 0.0040512.552

Molybdenum 2.500 107 81 1180.0050 0.00051592.665

Nickel 2.500 101 78 1200.0050 0.0020392.525

Selenium 2.500 122 78 120 S0.010 0.022653.065

Silver 2.500 102 79 1250.0030 02.560

Thallium 2.500 100 74 1150.015 0.0066742.517

Vanadium 2.500 106 84 1190.0030 0.0033292.646

Zinc 2.500 107 75 1220.010 0.11992.797

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: 119224-001B-MSD

Batch ID: 74776 TestNo: EPA 6010B Analysis Date: 8/8/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135649

SeqNo: 2221651

MSDSampType: TestCode: 6010_W

EPA 3010A

Antimony 2.500 106 73 128 200.0050 0.009613 2.582 3.152.664

Arsenic 2.500 113 79 121 200.010 0.01348 2.751 2.732.827

Barium 2.500 104 82 118 200.0030 0.03828 2.603 1.752.649

Beryllium 2.500 108 84 119 200.0030 0 2.688 0.7702.709

Cadmium 2.500 106 79 117 200.0030 0 2.609 1.512.649

Chromium 2.500 100 78 115 200.0030 0.007321 2.462 1.982.512

Cobalt 2.500 109 80 118 200.0030 0 2.693 1.482.733

Copper 2.500 108 81 127 200.0050 0.06206 2.718 1.672.764

Lead 2.500 104 80 118 200.0050 0.004051 2.552 2.462.616

Molybdenum 2.500 108 81 118 200.0050 0.0005159 2.665 1.412.703

Nickel 2.500 103 78 120 200.0050 0.002039 2.525 1.742.569

Selenium 2.500 124 78 120 20 S0.010 0.02265 3.065 1.833.121

Silver 2.500 104 79 125 200.0030 0 2.560 1.692.604

Thallium 2.500 103 74 115 200.015 0.006674 2.517 2.652.585

Vanadium 2.500 107 84 119 200.0030 0.003329 2.646 1.212.678

Zinc 2.500 108 75 122 200.010 0.1199 2.797 1.262.832

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7470_W

Sample ID: MB-74735

Batch ID: 74735 TestNo: EPA 7470A Analysis Date: 8/5/2011

Prep Date: 8/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 135619

SeqNo: 2221152

MBLKSampType: TestCode: 7470_W

Mercury 0.20ND

Sample ID: LCS-74735

Batch ID: 74735 TestNo: EPA 7470A Analysis Date: 8/5/2011

Prep Date: 8/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW

RunNo: 135619

SeqNo: 2221153

LCSSampType: TestCode: 7470_W

Mercury 10.00 99.9 85 1150.20 09.985

Sample ID: 119224-001B-MS

Batch ID: 74735 TestNo: EPA 7470A Analysis Date: 8/5/2011

Prep Date: 8/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 135619

SeqNo: 2221154

MSSampType: TestCode: 7470_W

Mercury 10.00 80.7 70 1300.20 08.068

Sample ID: 119224-001B-MSD

Batch ID: 74735 TestNo: EPA 7470A Analysis Date: 8/5/2011

Prep Date: 8/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 135619

SeqNo: 2221156

MSDSampType: TestCode: 7470_W

Mercury 10.00 79.7 70 130 200.20 0 8.068 1.227.970

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74763

Batch ID: 74763 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135690

SeqNo: 2222337

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74763

Batch ID: 74763 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135690

SeqNo: 2222338

LCSSampType: TestCode: 7471_S

Mercury 0.8300 100 80 1200.10 00.832

Sample ID: 119244-010A-MS

Batch ID: 74763 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135690

SeqNo: 2222340

MSSampType: TestCode: 7471_S

Mercury 0.8300 104 70 1300.10 0.011480.872

Sample ID: 119244-010A-MSD

Batch ID: 74763 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135690

SeqNo: 2222341

MSDSampType: TestCode: 7471_S

Mercury 0.8300 104 70 130 200.10 0.01148 0.8721 0.02840.872

Sample ID: 119244-010A-DUP

Batch ID: 74763 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P5-1.5

RunNo: 135690

SeqNo: 2222343

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.01148 00.008

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74764

Batch ID: 74764 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135691

SeqNo: 2222353

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74764

Batch ID: 74764 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135691

SeqNo: 2222354

LCSSampType: TestCode: 7471_S

Mercury 0.8300 109 80 1200.10 00.901

Sample ID: 119244-020A-MS

Batch ID: 74764 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135691

SeqNo: 2222355

MSSampType: TestCode: 7471_S

Mercury 0.8300 108 70 1300.10 0.012620.905

Sample ID: 119244-020A-MSD

Batch ID: 74764 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135691

SeqNo: 2222356

MSDSampType: TestCode: 7471_S

Mercury 0.8300 109 70 130 200.10 0.01262 0.9054 1.510.919

Sample ID: 119244-020A-DUP

Batch ID: 74764 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P10-1.5

RunNo: 135691

SeqNo: 2222358

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.01262 00.010

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74765

Batch ID: 74765 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135692

SeqNo: 2222368

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74765

Batch ID: 74765 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135692

SeqNo: 2222369

LCSSampType: TestCode: 7471_S

Mercury 0.8300 98.3 80 1200.10 00.816

Sample ID: 119244-030A-MS

Batch ID: 74765 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135692

SeqNo: 2222370

MSSampType: TestCode: 7471_S

Mercury 0.8300 103 70 1300.10 0.014730.868

Sample ID: 119244-030A-MSD

Batch ID: 74765 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135692

SeqNo: 2222371

MSDSampType: TestCode: 7471_S

Mercury 0.8300 108 70 130 200.10 0.01473 0.8684 4.820.911

Sample ID: 119244-030A-DUP

Batch ID: 74765 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-1.5

RunNo: 135692

SeqNo: 2222373

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.01473 00.012

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74766

Batch ID: 74766 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135693

SeqNo: 2222383

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74766

Batch ID: 74766 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135693

SeqNo: 2222384

LCSSampType: TestCode: 7471_S

Mercury 0.8300 103 80 1200.10 00.857

Sample ID: 119244-040A-MS

Batch ID: 74766 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135693

SeqNo: 2222385

MSSampType: TestCode: 7471_S

Mercury 0.8300 93.2 70 1300.10 0.39201.166

Sample ID: 119244-040A-MSD

Batch ID: 74766 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135693

SeqNo: 2222386

MSDSampType: TestCode: 7471_S

Mercury 0.8300 93.5 70 130 200.10 0.3920 1.166 0.2111.168

Sample ID: 119244-040A-DUP

Batch ID: 74766 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P20-1.5

RunNo: 135693

SeqNo: 2222388

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.3920 13.30.343

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-74767

Batch ID: 74767 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135694

SeqNo: 2222398

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-74767

Batch ID: 74767 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135694

SeqNo: 2222399

LCSSampType: TestCode: 7471_S

Mercury 0.8300 106 80 1200.10 00.877

Sample ID: 119244-041A-MS

Batch ID: 74767 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-0.0

RunNo: 135694

SeqNo: 2222400

MSSampType: TestCode: 7471_S

Mercury 0.8300 115 70 1300.10 0.22111.175

Sample ID: 119244-041A-MSD

Batch ID: 74767 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-0.0

RunNo: 135694

SeqNo: 2222401

MSDSampType: TestCode: 7471_S

Mercury 0.8300 111 70 130 200.10 0.2211 1.175 3.191.138

Sample ID: 119244-041A-DUP

Batch ID: 74767 TestNo: EPA 7471A Analysis Date: 8/9/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-0.0

RunNo: 135694

SeqNo: 2222402

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.2211 0.3320.222

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-74770

Batch ID: 74770 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135639

SeqNo: 2221399

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND

ORO 1.0ND

 Surr: p-Terphenyl 2.670 58.6 30 1281.566

Sample ID: LCS-74770

Batch ID: 74770 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135639

SeqNo: 2221400

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 53.6 35 1181.0 017.676

 Surr: p-Terphenyl 2.670 55.5 30 1281.483

Sample ID: 119255-005AMS

Batch ID: 74770 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135639

SeqNo: 2221405

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 39.0 25 1291.0 2.43615.313

 Surr: p-Terphenyl 2.670 38.1 30 1281.017

Sample ID: 119255-005AMSD

Batch ID: 74770 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135639

SeqNo: 2221406

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 33.7 25 129 201.0 2.436 15.31 12.213.553

 Surr: p-Terphenyl 2.670 33.3 30 128 000.888

Sample ID: 119244-013ADUP

Batch ID: 74770 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P7-0.0

RunNo: 135639

SeqNo: 2221550

DUPSampType: TestCode: 8015_S_DM L

EPA 3550B

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: 119244-013ADUP

Batch ID: 74770 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date: 8/5/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P7-0.0

RunNo: 135639

SeqNo: 2221550

DUPSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 201.0 6.131 3.185.939

ORO 201.0 30.84 11.634.633

 Surr: p-Terphenyl 2.670 38.2 30 128 001.020

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-74781

Batch ID: 74781 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135680

SeqNo: 2222230

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND

ORO 1.0ND

 Surr: p-Terphenyl 2.670 45.2 30 1281.206

Sample ID: LCS-74781

Batch ID: 74781 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135680

SeqNo: 2222231

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 48.2 35 1181.0 015.892

 Surr: p-Terphenyl 2.670 47.4 30 1281.266

Sample ID: 119244-029ADUP

Batch ID: 74781 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P15-0.0

RunNo: 135680

SeqNo: 2222237

DUPSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 20 R1.0 3.022 38.62.044

ORO 20 R1.0 18.20 30.213.424

 Surr: p-Terphenyl 2.670 36.1 30 128 000.964

Sample ID: 119244-021AMS

Batch ID: 74781 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P11-0.0

RunNo: 135680

SeqNo: 2222243

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 40.8 25 1291.0 4.36117.832

 Surr: p-Terphenyl 2.670 39.9 30 1281.066

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: 119244-021AMSD

Batch ID: 74781 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P11-0.0

RunNo: 135680

SeqNo: 2222244

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 32.1 25 129 201.0 4.361 17.83 17.514.958

 Surr: p-Terphenyl 2.670 33.6 30 128 000.897

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-74786

Batch ID: 74786 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135681

SeqNo: 2222245

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND

ORO 1.0ND

 Surr: p-Terphenyl 2.670 42.4 30 1281.133

Sample ID: LCS-74786

Batch ID: 74786 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135681

SeqNo: 2222246

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 40.1 35 1181.0 013.220

 Surr: p-Terphenyl 2.670 38.2 30 1281.019

Sample ID: 119278-007AMS

Batch ID: 74786 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135681

SeqNo: 2222251

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 38.6 25 1291.0 3.94916.684

 Surr: p-Terphenyl 2.670 42.7 30 1281.140

Sample ID: 119278-007AMSD

Batch ID: 74786 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135681

SeqNo: 2222252

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 44.2 25 129 201.0 3.949 16.68 10.518.539

 Surr: p-Terphenyl 2.670 45.8 30 128 001.223

Sample ID: 119244-041ADUP

Batch ID: 74786 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-0.0

RunNo: 135681

SeqNo: 2222255

DUPSampType: TestCode: 8015_S_DM L

EPA 3550B

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: 119244-041ADUP

Batch ID: 74786 TestNo: EPA 8015B(M Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-0.0

RunNo: 135681

SeqNo: 2222255

DUPSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 201.0 5.406 11.94.800

ORO 201.0 20.29 3.1919.656

 Surr: p-Terphenyl 2.670 42.5 30 128 001.136

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E110803LC3

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135675

SeqNo: 2222143

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 99.3 70 1301.0 04.966

 Surr: Bromofluorobenzene (FID) 100.0 110 62 153110.411

Sample ID: E110803MB2MS

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135675

SeqNo: 2222144

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 95.1 49 1311.0 04.754

 Surr: Bromofluorobenzene (FID) 100.0 126 62 153125.801

Sample ID: E110803MB2MSD

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135675

SeqNo: 2222145

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 91.6 49 131 201.0 0 4.754 3.754.579

 Surr: Bromofluorobenzene (FID) 100.0 119 62 153 00118.923

Sample ID: E110803MB2

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135675

SeqNo: 2222146

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 88.6 62 15388.567

Sample ID: 119244-042ADUP

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-1.5

RunNo: 135675

SeqNo: 2222157

DUPSampType: TestCode: 8015_S_GAS

GRO 201.0 0 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 119244-042ADUP

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P21-1.5

RunNo: 135675

SeqNo: 2222157

DUPSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 102 62 153 00101.678

Sample ID: 119244-024AMS

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P12-1.5

RunNo: 135675

SeqNo: 2222158

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 82.9 49 1311.0 04.147

 Surr: Bromofluorobenzene (FID) 100.0 123 62 153122.811

Sample ID: 119244-024AMSD

Batch ID: E11VS287 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P12-1.5

RunNo: 135675

SeqNo: 2222159

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 78.0 49 131 201.0 0 4.147 6.113.901

 Surr: Bromofluorobenzene (FID) 100.0 125 62 153 00125.083

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E110804LC1

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135653

SeqNo: 2221668

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 95.7 70 1301.0 04.783

 Surr: Bromofluorobenzene (FID) 100.0 129 62 153129.476

Sample ID: E110804MB1MS

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135653

SeqNo: 2221669

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 92.4 49 1311.0 04.618

 Surr: Bromofluorobenzene (FID) 100.0 121 62 153121.218

Sample ID: E110804MB1MSD

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135653

SeqNo: 2221670

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 96.7 49 131 201.0 0 4.618 4.594.835

 Surr: Bromofluorobenzene (FID) 100.0 121 62 153 00120.570

Sample ID: E110804MB1

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135653

SeqNo: 2221671

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 90.0 62 15389.988

Sample ID: 119244-008ADUP

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221676

DUPSampType: TestCode: 8015_S_GAS

GRO 201.0 0 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 119244-008ADUP

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221676

DUPSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 99.5 62 153 0099.499

Sample ID: 119244-008AMS

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221683

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 79.1 49 1311.0 03.953

 Surr: Bromofluorobenzene (FID) 100.0 118 62 153117.926

Sample ID: 119244-008AMSD

Batch ID: E11VS288 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221684

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 81.2 49 131 201.0 0 3.953 2.624.058

 Surr: Bromofluorobenzene (FID) 100.0 119 62 153 00118.603

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E110805LC1

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135648

SeqNo: 2221719

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 104 70 1301.0 05.210

 Surr: Bromofluorobenzene (FID) 100.0 112 62 153111.924

Sample ID: E110805MB1MS

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135648

SeqNo: 2221720

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 97.1 49 1311.0 04.853

 Surr: Bromofluorobenzene (FID) 100.0 129 62 153128.510

Sample ID: E110805MB1MSD

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135648

SeqNo: 2221721

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 98.3 49 131 201.0 0 4.853 1.234.913

 Surr: Bromofluorobenzene (FID) 100.0 130 62 153 00129.844

Sample ID: E110805MB1

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135648

SeqNo: 2221722

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 95.8 62 15395.850

Sample ID: 119244-022ADUP

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221724

DUPSampType: TestCode: 8015_S_GAS

GRO 201.0 0 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 119244-022ADUP

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221724

DUPSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 106 62 153 00106.095

Sample ID: 119244-022AMS

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221725

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 104 49 1311.0 05.198

 Surr: Bromofluorobenzene (FID) 100.0 124 62 153123.794

Sample ID: 119244-022AMSD

Batch ID: E11VS289 TestNo: EPA 8015B(M Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221726

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 101 49 131 201.0 0 5.198 3.175.036

 Surr: Bromofluorobenzene (FID) 100.0 125 62 153 00124.622

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_DM_LL

Sample ID: MB-74703

Batch ID: 74703 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date: 8/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 135599

SeqNo: 2220826

MBLKSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 0.050ND

ORO 0.050ND

 Surr: p-Terphenyl 0.08000 46.5 36 1260.037

Sample ID: LCS-74703

Batch ID: 74703 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date: 8/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 135599

SeqNo: 2220827

LCSSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 0.5000 92.1 52 1280.050 00.461

 Surr: p-Terphenyl 0.08000 48.3 36 1260.039

Sample ID: MB-74703MS

Batch ID: 74703 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date: 8/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135599

SeqNo: 2220828

MSSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 0.5000 106 52 1280.050 00.532

 Surr: p-Terphenyl 0.08000 59.7 36 1260.048

Sample ID: MB-74703MSD

Batch ID: 74703 TestNo: EPA 8015B(M Analysis Date: 8/4/2011

Prep Date: 8/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135599

SeqNo: 2220829

MSDSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 0.5000 96.2 52 128 200.050 0 0.5317 9.990.481

 Surr: p-Terphenyl 0.08000 48.1 36 126 000.038

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_GP LL

Sample ID: M110803LCS2

Batch ID: M11VW153 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 135574

SeqNo: 2220418

LCSSampType: TestCode: 8015_W_GP 

GRO 1.000 107 70 1300.050 01.073

 Surr: Bromofluorobenzene (FID) 100.0 90.0 70 13090.043

Sample ID: M110803MB1MS

Batch ID: M11VW153 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135574

SeqNo: 2220420

MSSampType: TestCode: 8015_W_GP 

GRO 1.000 110 70 1300.050 01.103

 Surr: Bromofluorobenzene (FID) 100.0 92.0 70 13092.032

Sample ID: M110803MB1MSD

Batch ID: M11VW153 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 135574

SeqNo: 2220421

MSDSampType: TestCode: 8015_W_GP 

GRO 1.000 114 70 130 200.050 0 1.103 2.951.136

 Surr: Bromofluorobenzene (FID) 100.0 90.7 70 130 0090.685

Sample ID: M110803MB1

Batch ID: M11VW153 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 135574

SeqNo: 2220422

MBLKSampType: TestCode: 8015_W_GP 

GRO 0.050ND

 Surr: Bromofluorobenzene (FID) 100.0 89.5 70 13089.499

Sample ID: 119244-043ADUP

Batch ID: M11VW153 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PW1

RunNo: 135574

SeqNo: 2220424

DUPSampType: TestCode: 8015_W_GP 

GRO 200.050 0 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_GP LL

Sample ID: 119244-043ADUP

Batch ID: M11VW153 TestNo: EPA 8015B(M Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PW1

RunNo: 135574

SeqNo: 2220424

DUPSampType: TestCode: 8015_W_GP 

 Surr: Bromofluorobenzene (FID) 100.0 88.9 70 130 0088.949

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110803LC4

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135675

SeqNo: 2222160

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 98.8 70 1305.0 098.797

Ethylbenzene 100.0 107 70 1305.0 0107.204

m,p-Xylene 200.0 109 70 13010 0218.259

Methyl tert-butyl ether 100.0 94.9 70 1305.0 094.915

o-Xylene 100.0 111 70 1305.0 0111.364

Toluene 100.0 104 70 1305.0 0104.084

 Surr: Bromofluorobenzene (PID) 100.0 99.2 65 14099.179

Sample ID: E110803LC4

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS02

RunNo: 135675

SeqNo: 2222161

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 102 70 130 205.0 0 98.80 3.14101.949

Ethylbenzene 100.0 109 70 130 205.0 0 107.2 1.83109.187

m,p-Xylene 200.0 111 70 130 2010 0 218.3 1.52221.593

Methyl tert-butyl ether 100.0 96.5 70 130 205.0 0 94.92 1.6796.510

o-Xylene 100.0 113 70 130 205.0 0 111.4 1.72113.296

Toluene 100.0 107 70 130 205.0 0 104.1 2.43106.646

 Surr: Bromofluorobenzene (PID) 100.0 101 65 140 00100.658

Sample ID: E110803MB2MS

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135675

SeqNo: 2222162

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 169 69 2645.0 037.484

Ethylbenzene 42.30 145 37 1615.0 061.186

m,p-Xylene 180.2 117 30 14910 0210.201

Methyl tert-butyl ether 578.9 74.6 39 1215.0 0431.650

o-Xylene 64.80 123 31 1665.0 079.567

Toluene 172.6 111 44 1505.0 0191.599

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110803MB2MS

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135675

SeqNo: 2222162

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 106 65 140105.558

Sample ID: E110803MB2MSD

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135675

SeqNo: 2222163

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 162 69 264 205.0 0 37.48 4.3035.905

Ethylbenzene 42.30 137 37 161 205.0 0 61.19 5.1058.142

m,p-Xylene 180.2 110 30 149 2010 0 210.2 5.61198.727

Methyl tert-butyl ether 578.9 70.0 39 121 205.0 0 431.6 6.31405.252

o-Xylene 64.80 116 31 166 205.0 0 79.57 6.0974.867

Toluene 172.6 105 44 150 205.0 0 191.6 5.28181.750

 Surr: Bromofluorobenzene (PID) 100.0 100 65 140 200100.088

Sample ID: E110803MB2

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 135675

SeqNo: 2222164

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 93.4 65 14093.392

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119244-042ADUP

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P21-1.5

RunNo: 135675

SeqNo: 2222175

DUPSampType: TestCode: 8021_S_BTE

Benzene 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methyl tert-butyl ether 205.0 0 0ND

o-Xylene 205.0 0 0ND

Toluene 205.0 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 106 65 140 00106.334

Sample ID: 119244-024AMS

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P12-1.5

RunNo: 135675

SeqNo: 2222176

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 149 69 2645.0 033.001

Ethylbenzene 42.30 121 37 1615.0 051.332

m,p-Xylene 180.2 98.1 30 14910 0176.758

Methyl tert-butyl ether 578.9 63.8 39 1215.0 0369.604

o-Xylene 64.80 102 31 1665.0 066.293

Toluene 172.6 94.6 44 1505.0 0163.404

Xylenes, Total 245.0 99.2 30 14915 0243.051

 Surr: Bromofluorobenzene (PID) 100.0 117 65 140117.448

Sample ID: 119244-024AMSD

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P12-1.5

RunNo: 135675

SeqNo: 2222177

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 148 69 264 205.0 0 33.00 0.85232.721

Ethylbenzene 42.30 118 37 161 205.0 0 51.33 3.1849.725

m,p-Xylene 180.2 96.2 30 149 2010 0 176.8 1.97173.317

Methyl tert-butyl ether 578.9 65.4 39 121 205.0 0 369.6 2.34378.344

o-Xylene 64.80 102 31 166 205.0 0 66.29 0.10966.221

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119244-024AMSD

Batch ID: E11VS287 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P12-1.5

RunNo: 135675

SeqNo: 2222177

MSDSampType: TestCode: 8021_S_BTE

Toluene 172.6 93.8 44 150 205.0 0 163.4 0.935161.884

Xylenes, Total 245.0 97.8 30 149 2015 0 243.1 1.46239.538

 Surr: Bromofluorobenzene (PID) 100.0 120 65 140 200120.384

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110804LC2

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135653

SeqNo: 2221685

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 98.6 70 1305.0 098.589

Ethylbenzene 100.0 108 70 1305.0 0108.033

m,p-Xylene 200.0 110 70 13010 0220.397

Methyl tert-butyl ether 100.0 94.0 70 1305.0 094.046

o-Xylene 100.0 112 70 1305.0 0112.223

Toluene 100.0 105 70 1305.0 0104.857

 Surr: Bromofluorobenzene (PID) 100.0 102 65 140101.688

Sample ID: E110804LC2

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS02

RunNo: 135653

SeqNo: 2221686

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 101 70 130 205.0 0 98.59 2.88101.472

Ethylbenzene 100.0 111 70 130 205.0 0 108.0 2.50110.772

m,p-Xylene 200.0 113 70 130 2010 0 220.4 2.37225.689

Methyl tert-butyl ether 100.0 96.3 70 130 205.0 0 94.05 2.3496.275

o-Xylene 100.0 115 70 130 205.0 0 112.2 2.42114.974

Toluene 100.0 107 70 130 205.0 0 104.9 2.30107.302

 Surr: Bromofluorobenzene (PID) 100.0 103 65 140 00103.117

Sample ID: E110804MB1MS

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135653

SeqNo: 2221687

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 164 69 2645.0 036.352

Ethylbenzene 42.30 141 37 1615.0 059.761

m,p-Xylene 180.2 113 30 14910 0204.524

Methyl tert-butyl ether 578.9 71.9 39 1215.0 0416.436

o-Xylene 64.80 118 31 1665.0 076.728

Toluene 172.6 107 44 1505.0 0185.468

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110804MB1MS

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135653

SeqNo: 2221687

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 102 65 140101.696

Sample ID: E110804MB1MSD

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135653

SeqNo: 2221688

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 171 69 264 205.0 0 36.35 3.9037.797

Ethylbenzene 42.30 146 37 161 205.0 0 59.76 3.1261.658

m,p-Xylene 180.2 117 30 149 2010 0 204.5 3.22211.225

Methyl tert-butyl ether 578.9 72.0 39 121 205.0 0 416.4 0.115416.916

o-Xylene 64.80 122 31 166 205.0 0 76.73 3.3279.321

Toluene 172.6 112 44 150 205.0 0 185.5 3.78192.617

 Surr: Bromofluorobenzene (PID) 100.0 102 65 140 200101.596

Sample ID: E110804MB1

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 135653

SeqNo: 2221689

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 95.1 65 14095.129

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119244-008ADUP

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221694

DUPSampType: TestCode: 8021_S_BTE

Benzene 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methyl tert-butyl ether 205.0 0 0ND

o-Xylene 205.0 0 0ND

Toluene 205.0 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 105 65 140 00105.006

Sample ID: 119244-008AMS

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221701

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 149 69 2645.0 032.907

Ethylbenzene 42.30 123 37 1615.0 052.223

m,p-Xylene 180.2 101 30 14910 0181.135

Methyl tert-butyl ether 578.9 49.2 39 1215.0 0284.595

o-Xylene 64.80 106 31 1665.0 068.985

Toluene 172.6 97.0 44 1505.0 0167.458

Xylenes, Total 245.0 102 30 14915 0250.120

 Surr: Bromofluorobenzene (PID) 100.0 114 65 140113.598

Sample ID: 119244-008AMSD

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221702

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 152 69 264 205.0 0 32.91 2.2433.652

Ethylbenzene 42.30 125 37 161 205.0 0 52.22 1.4752.997

m,p-Xylene 180.2 102 30 149 2010 0 181.1 1.25183.405

Methyl tert-butyl ether 578.9 65.7 39 121 20 R5.0 0 284.6 28.8380.279

o-Xylene 64.80 107 31 166 205.0 0 68.98 0.66269.443

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119244-008AMSD

Batch ID: E11VS288 TestNo: EPA 8021B Analysis Date: 8/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P4-1.5

RunNo: 135653

SeqNo: 2221702

MSDSampType: TestCode: 8021_S_BTE

Toluene 172.6 98.9 44 150 205.0 0 167.5 1.97170.785

Xylenes, Total 245.0 103 30 149 2015 0 250.1 1.08252.848

 Surr: Bromofluorobenzene (PID) 100.0 114 65 140 200114.197

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110805LC2

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135648

SeqNo: 2221629

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 103 70 1305.0 0103.359

Ethylbenzene 100.0 113 70 1305.0 0113.414

m,p-Xylene 200.0 115 70 13010 0230.976

Methyl tert-butyl ether 100.0 95.6 70 1305.0 095.646

o-Xylene 100.0 117 70 1305.0 0117.364

Toluene 100.0 110 70 1305.0 0109.785

 Surr: Bromofluorobenzene (PID) 100.0 106 65 140106.110

Sample ID: E110805LC2

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS02

RunNo: 135648

SeqNo: 2221630

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 103 70 130 205.0 0 103.4 0.757102.580

Ethylbenzene 100.0 113 70 130 205.0 0 113.4 0.406112.954

m,p-Xylene 200.0 115 70 130 2010 0 231.0 0.0970230.752

Methyl tert-butyl ether 100.0 97.2 70 130 205.0 0 95.65 1.5997.177

o-Xylene 100.0 118 70 130 205.0 0 117.4 0.299117.716

Toluene 100.0 109 70 130 205.0 0 109.8 0.886108.817

 Surr: Bromofluorobenzene (PID) 100.0 105 65 140 00105.461

Sample ID: E110805MB1MS

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135648

SeqNo: 2221631

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 172 69 2645.0 038.068

Ethylbenzene 42.30 146 37 1615.0 061.822

m,p-Xylene 180.2 118 30 14910 0213.173

Methyl tert-butyl ether 578.9 75.5 39 1215.0 0437.002

o-Xylene 64.80 125 31 1665.0 080.780

Toluene 172.6 112 44 1505.0 0193.820

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110805MB1MS

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135648

SeqNo: 2221631

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 107 65 140107.109

Sample ID: E110805MB1MSD

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 135648

SeqNo: 2221632

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 173 69 264 205.0 0 38.07 0.86138.397

Ethylbenzene 42.30 150 37 161 205.0 0 61.82 2.3463.284

m,p-Xylene 180.2 121 30 149 2010 0 213.2 2.33218.204

Methyl tert-butyl ether 578.9 76.9 39 121 205.0 0 437.0 1.86445.226

o-Xylene 64.80 127 31 166 205.0 0 80.78 2.2382.599

Toluene 172.6 114 44 150 205.0 0 193.8 1.74197.227

 Surr: Bromofluorobenzene (PID) 100.0 108 65 140 200108.356

Sample ID: E110805MB1

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 135648

SeqNo: 2221633

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 100 65 140100.116

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119244-022AMS

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221635

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 192 69 2645.0 042.621

Ethylbenzene 42.30 161 37 161 S5.0 068.240

m,p-Xylene 180.2 132 30 14910 0237.295

Methyl tert-butyl ether 578.9 86.5 39 1215.0 0500.697

o-Xylene 64.80 140 31 1665.0 090.678

Toluene 172.6 126 44 1505.0 0217.845

Xylenes, Total 245.0 134 30 14915 0327.973

 Surr: Bromofluorobenzene (PID) 100.0 122 65 140122.370

Sample ID: 119244-022AMSD

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221636

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 188 69 264 205.0 0 42.62 2.5541.546

Ethylbenzene 42.30 158 37 161 205.0 0 68.24 2.2866.699

m,p-Xylene 180.2 130 30 149 2010 0 237.3 1.58233.586

Methyl tert-butyl ether 578.9 83.2 39 121 205.0 0 500.7 3.93481.377

o-Xylene 64.80 137 31 166 205.0 0 90.68 2.0888.815

Toluene 172.6 123 44 150 205.0 0 217.8 2.28212.929

Xylenes, Total 245.0 132 30 149 2015 0 328.0 1.71322.401

 Surr: Bromofluorobenzene (PID) 100.0 122 65 140 200122.025

Sample ID: 119244-022ADUP

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221727

DUPSampType: TestCode: 8021_S_BTE

Benzene 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methyl tert-butyl ether 205.0 0 0ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119244-022ADUP

Batch ID: E11VS289 TestNo: EPA 8021B Analysis Date: 8/5/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P11-1.5

RunNo: 135648

SeqNo: 2221727

DUPSampType: TestCode: 8021_S_BTE

o-Xylene 205.0 0 0ND

Toluene 205.0 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 110 65 140 00110.340

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_WP_BTEX

Sample ID: M110803LCS1

Batch ID: M11VW153 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW

RunNo: 135574

SeqNo: 2220405

LCSSampType: TestCode: 8021_WP_BT

Benzene 100.0 102 70 1300.50 0102.433

Toluene 100.0 104 70 1300.50 0103.925

Ethylbenzene 100.0 103 70 1300.50 0102.500

m,p-Xylene 200.0 103 70 1301.0 0206.461

o-Xylene 100.0 103 70 1300.50 0102.545

Methyl tert-butyl ether 100.0 105 70 1300.50 0104.967

 Surr: Bromofluorobenzene (PID) 100.0 87.5 70 13087.543

Sample ID: M110803LCS1D

Batch ID: M11VW153 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSS02

RunNo: 135574

SeqNo: 2220407

LCSDSampType: TestCode: 8021_WP_BT

Benzene 100.0 102 70 130 200.50 0 102.4 0.467101.956

Toluene 100.0 105 70 130 200.50 0 103.9 0.608104.559

Ethylbenzene 100.0 103 70 130 200.50 0 102.5 0.213102.719

m,p-Xylene 200.0 103 70 130 201.0 0 206.5 0.205206.884

o-Xylene 100.0 103 70 130 200.50 0 102.5 0.617103.180

Methyl tert-butyl ether 100.0 104 70 130 200.50 0 105.0 1.32103.589

 Surr: Bromofluorobenzene (PID) 100.0 88.7 70 130 0088.661

Sample ID: M110803MB1

Batch ID: M11VW153 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 135574

SeqNo: 2220410

MBLKSampType: TestCode: 8021_WP_BT

Benzene 0.50ND

Toluene 0.50ND

Ethylbenzene 0.50ND

m,p-Xylene 1.0ND

o-Xylene 0.50ND

Methyl tert-butyl ether 0.50ND

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_WP_BTEX

Sample ID: M110803MB1

Batch ID: M11VW153 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 135574

SeqNo: 2220410

MBLKSampType: TestCode: 8021_WP_BT

 Surr: Bromofluorobenzene (PID) 100.0 87.3 70 13087.330

Sample ID: 119244-043ADUP

Batch ID: M11VW153 TestNo: EPA 8021B Analysis Date: 8/3/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PW1

RunNo: 135574

SeqNo: 2220415

DUPSampType: TestCode: 8021_WP_BT

Benzene 200.50 0 0ND

Toluene 200.50 0 0ND

Ethylbenzene 200.50 0 0ND

m,p-Xylene 201.0 0 0ND

o-Xylene 200.50 0 0ND

Methyl tert-butyl ether 200.50 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 86.2 70 130 0086.203

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-74788

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 135682

SeqNo: 2222261

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 76.3 35 10812.712

 Surr: Decachlorobiphenyl 16.67 79.5 31 10713.251

Sample ID: LCS-74788

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135682

SeqNo: 2222262

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 75.6 59 1051.0 012.609

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-74788

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135682

SeqNo: 2222262

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 81.0 56 1122.0 013.503

Endrin 16.67 81.2 53 1162.0 013.540

gamma-BHC 16.67 79.5 59 1101.0 013.252

Heptachlor 16.67 75.8 53 1181.0 012.634

 Surr: Tetrachloro-m-xylene 16.67 74.8 35 10812.476

 Surr: Decachlorobiphenyl 16.67 76.2 31 10712.707

Sample ID: 119244-037AMS

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P19-0.0

RunNo: 135682

SeqNo: 2222263

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 71.1 38 1302.0 011.856

Aldrin 16.67 61.1 35 1221.0 010.193

Dieldrin 16.67 68.4 31 1382.0 011.395

Endrin 16.67 70.1 39 1322.0 011.688

gamma-BHC 16.67 63.1 36 1261.0 010.526

Heptachlor 16.67 62.7 34 1311.0 010.455

 Surr: Tetrachloro-m-xylene 16.67 57.3 35 1089.557

 Surr: Decachlorobiphenyl 16.67 65.7 31 10710.955

Sample ID: 119244-037AMSD

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P19-0.0

RunNo: 135682

SeqNo: 2222264

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 71.9 38 130 202.0 0 11.86 1.1511.993

Aldrin 16.67 63.1 35 122 201.0 0 10.19 3.1610.521

Dieldrin 16.67 70.0 31 138 202.0 0 11.39 2.4111.673

Endrin 16.67 71.5 39 132 202.0 0 11.69 1.9111.913

gamma-BHC 16.67 66.4 36 126 201.0 0 10.53 5.0311.070

Heptachlor 16.67 67.8 34 131 201.0 0 10.46 7.8211.306

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 119244-037AMSD

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P19-0.0

RunNo: 135682

SeqNo: 2222264

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 58.2 35 108 009.702

 Surr: Decachlorobiphenyl 16.67 65.5 31 107 0010.914

Sample ID: 119244-033ADUP

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P17-0.0

RunNo: 135682

SeqNo: 2222275

DUPSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 202.0 0 0ND

4,4´-DDE 202.0 0 0ND

4,4´-DDT 202.0 0 0ND

Aldrin 201.0 0 0ND

alpha-BHC 201.0 0 0ND

alpha-Chlordane 201.0 0 0ND

beta-BHC 201.0 0 0ND

Chlordane 208.5 0 0ND

delta-BHC 201.0 0 0ND

Dieldrin 202.0 0 0ND

Endosulfan I 201.0 0 0ND

Endosulfan II 202.0 0 0ND

Endosulfan sulfate 202.0 0 0ND

Endrin 202.0 0 0ND

Endrin aldehyde 202.0 0 0ND

Endrin ketone 202.0 0 0ND

gamma-BHC 201.0 0 0ND

gamma-Chlordane 201.0 0 0ND

Heptachlor 201.0 0 0ND

Heptachlor epoxide 201.0 0 0ND

Methoxychlor 205.0 0 0ND

Toxaphene 2050 0 0ND

 Surr: Tetrachloro-m-xylene 16.67 64.5 35 108 0010.749

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 119244-033ADUP

Batch ID: 74788 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P17-0.0

RunNo: 135682

SeqNo: 2222275

DUPSampType: TestCode: 8081_S

EPA 3550B

 Surr: Decachlorobiphenyl 16.67 70.5 31 107 0011.760

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-74789

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 135683

SeqNo: 2222276

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 73.6 35 10812.271

 Surr: Decachlorobiphenyl 16.67 79.4 31 10713.231

Sample ID: LCS-74789

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135683

SeqNo: 2222277

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 73.3 59 1051.0 012.212

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-74789

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 135683

SeqNo: 2222277

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 78.5 56 1122.0 013.082

Endrin 16.67 78.3 53 1162.0 013.060

gamma-BHC 16.67 77.1 59 1101.0 012.848

Heptachlor 16.67 73.9 53 1181.0 012.321

 Surr: Tetrachloro-m-xylene 16.67 74.0 35 10812.333

 Surr: Decachlorobiphenyl 16.67 76.0 31 10712.672

Sample ID: 119244-041AMS

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P21-0.0

RunNo: 135683

SeqNo: 2222278

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 69.0 38 1302.0 011.498

Aldrin 16.67 56.7 35 1221.0 09.452

Dieldrin 16.67 62.6 31 1382.0 010.434

Endrin 16.67 65.5 39 1322.0 010.913

gamma-BHC 16.67 58.6 36 1261.0 09.772

Heptachlor 16.67 65.6 34 1311.0 010.939

 Surr: Tetrachloro-m-xylene 16.67 50.6 35 1088.431

 Surr: Decachlorobiphenyl 16.67 58.4 31 1079.737

Sample ID: 119244-041AMSD

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P21-0.0

RunNo: 135683

SeqNo: 2222279

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 70.4 38 130 202.0 0 11.50 1.9811.728

Aldrin 16.67 57.0 35 122 201.0 0 9.452 0.4719.497

Dieldrin 16.67 64.4 31 138 202.0 0 10.43 2.7910.730

Endrin 16.67 67.2 39 132 202.0 0 10.91 2.6811.210

gamma-BHC 16.67 59.4 36 126 201.0 0 9.772 1.309.900

Heptachlor 16.67 66.7 34 131 201.0 0 10.94 1.7011.126

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 119244-041AMSD

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P21-0.0

RunNo: 135683

SeqNo: 2222279

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 51.1 35 108 008.525

 Surr: Decachlorobiphenyl 16.67 59.8 31 107 009.975

Sample ID: 119244-041ADUP

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P21-0.0

RunNo: 135683

SeqNo: 2222281

DUPSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 202.0 0 0ND

4,4´-DDE 202.0 0 0ND

4,4´-DDT 202.0 0 0ND

Aldrin 201.0 0 0ND

alpha-BHC 201.0 0 0ND

alpha-Chlordane 201.0 0 0ND

beta-BHC 201.0 0 0ND

Chlordane 208.5 0 0ND

delta-BHC 201.0 0 0ND

Dieldrin 202.0 0 0ND

Endosulfan I 201.0 0 0ND

Endosulfan II 202.0 0 0ND

Endosulfan sulfate 202.0 0 0ND

Endrin 202.0 0 0ND

Endrin aldehyde 202.0 0 0ND

Endrin ketone 202.0 0 0ND

gamma-BHC 201.0 0 0ND

gamma-Chlordane 201.0 0 0ND

Heptachlor 201.0 0 0ND

Heptachlor epoxide 201.0 0 0ND

Methoxychlor 205.0 0 0ND

Toxaphene 2050 0 0ND

 Surr: Tetrachloro-m-xylene 16.67 64.5 35 108 0010.753

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 119244-041ADUP

Batch ID: 74789 TestNo: EPA 8081A Analysis Date: 8/8/2011

Prep Date: 8/8/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: P21-0.0

RunNo: 135683

SeqNo: 2222281

DUPSampType: TestCode: 8081_S

EPA 3550B

 Surr: Decachlorobiphenyl 16.67 72.1 31 107 0012.022

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

CLIENT: Geocon Consultants, Inc.

Lab Order: 119244
CASE NARRATIVE

Analytical Comments for Method 6010

Dilution was necessary for samples 119244-011A, 119244-013A, 119244-019A, 119244-022A, 119244-
024A, 119244-028A, 119244-030A, 119244-033A, 119244-034A, 119244-036A, 119244-038A, 
119244-040A and 119244-042A, due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119244-033AMS and 119244-036AMS; however, the analytical batch was validated by the Laboratory 
Control Sample (LCS).

RPD for Duplicate (DUP) and/or Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria 
for samples 119244-033ADUP and 119244-033AMSD; however, the analytical batch was validated by 
the Laboratory Control Sample (LCS).
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119244

Advanced Technology Laboratories Print Date: 17-Aug-11
ANALYTICAL RESULTS

Client Sample ID: P6-0.0

Lab ID: 119244-011 Collection Date: 8/1/2011 1:45:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 12:39 PM1.0 mg/L 20ND

Client Sample ID: P7-0.0

Lab ID: 119244-013 Collection Date: 8/1/2011 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 12:42 PM1.0 mg/L 20ND

Client Sample ID: P10-0.0

Lab ID: 119244-019 Collection Date: 8/2/2011 7:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 12:52 PM1.0 mg/L 20ND

Client Sample ID: P11-1.5

Lab ID: 119244-022 Collection Date: 8/2/2011 8:04:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 12:55 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119244

Advanced Technology Laboratories Print Date: 17-Aug-11
ANALYTICAL RESULTS

Client Sample ID: P12-1.5

Lab ID: 119244-024 Collection Date: 8/2/2011 8:37:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 12:58 PM1.0 mg/L 20ND

Nickel 8/16/2011 12:58 PM1.0 mg/L 20ND

Client Sample ID: P14-1.5

Lab ID: 119244-028 Collection Date: 8/2/2011 9:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:02 PM1.0 mg/L 20ND

Client Sample ID: P15-1.5

Lab ID: 119244-030 Collection Date: 8/2/2011 9:23:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:05 PM1.0 mg/L 20ND

Client Sample ID: P17-0.0

Lab ID: 119244-033 Collection Date: 8/2/2011 9:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110815E 74919QC Batch: PrepDate: 8/15/2011

Lead 8/15/2011 06:22 PM1.0 mg/Kg 183

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Lead 8/16/2011 01:08 PM1.0 mg/L 208.4

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119244

Advanced Technology Laboratories Print Date: 17-Aug-11
ANALYTICAL RESULTS

Client Sample ID: P17-1.5

Lab ID: 119244-034 Collection Date: 8/2/2011 9:57:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:12 PM1.0 mg/L 20ND

Client Sample ID: P18-1.5

Lab ID: 119244-036 Collection Date: 8/2/2011 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:15 PM1.0 mg/L 20ND

Client Sample ID: P19-1.5

Lab ID: 119244-038 Collection Date: 8/2/2011 10:21:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:37 PM1.0 mg/L 20ND

Client Sample ID: P20-1.5

Lab ID: 119244-040 Collection Date: 8/2/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:40 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-
CLIENT: Geocon Consultants, Inc. Lab Order: 119244

Advanced Technology Laboratories Print Date: 17-Aug-11
ANALYTICAL RESULTS

Client Sample ID: P21-1.5

Lab ID: 119244-042 Collection Date: 8/2/2011 10:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: ILRunID: ICP8_110816D R135844QC Batch: PrepDate:

Chromium 8/16/2011 01:44 PM1.0 mg/L 20ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-74919

Batch ID: 74919 TestNo: EPA 6010B Analysis Date: 8/15/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 135826

SeqNo: 2225281

MBLKSampType: TestCode: 6010_S

EPA 3050B

Lead 1.0ND

Sample ID: LCS-74919

Batch ID: 74919 TestNo: EPA 6010B Analysis Date: 8/15/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 135826

SeqNo: 2225282

LCSSampType: TestCode: 6010_S

EPA 3050B

Lead 50.00 104 80 1201.0 052.125

Sample ID: 119244-033A-DUP

Batch ID: 74919 TestNo: EPA 6010B Analysis Date: 8/15/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P17-0.0

RunNo: 135826

SeqNo: 2225284

DUPSampType: TestCode: 6010_S

EPA 3050B

Lead 20 R1.0 83.12 52.3141.950

Sample ID: 119244-033A-MS

Batch ID: 74919 TestNo: EPA 6010B Analysis Date: 8/15/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P17-0.0

RunNo: 135826

SeqNo: 2225285

MSSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 190 34 126 S1.0 83.12320.460

Sample ID: 119244-033A-MSD

Batch ID: 74919 TestNo: EPA 6010B Analysis Date: 8/15/2011

Prep Date: 8/15/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: P17-0.0

RunNo: 135826

SeqNo: 2225286

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 41.6 34 126 20 R1.0 83.12 320.5 81.4135.125

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: MB-74900A

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135844

SeqNo: 2225566

MBLKSampType: TestCode: 6010_ST

Chromium 0.050ND

Lead 0.050ND

Nickel 0.050ND

Sample ID: MB-74900A ST

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135844

SeqNo: 2225567

MBLKSampType: TestCode: 6010_ST

Chromium 1.0ND

Lead 1.0ND

Nickel 1.00.045

Sample ID: LCS-74900

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 135844

SeqNo: 2225568

LCSSampType: TestCode: 6010_ST

Chromium 2.000 85.0 85 1151.0 01.700

Lead 2.000 92.9 85 1151.0 01.857

Nickel 2.000 92.1 85 1151.0 0.045331.887

Sample ID: 119244-036A-DUP

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: P18-1.5

RunNo: 135844

SeqNo: 2225579

DUPSampType: TestCode: 6010_ST

Chromium 201.0 0.1161 00.126

Lead 201.0 0 00.019

Nickel 201.0 2.844 18.42.365

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: 119244-036A-MS

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: P18-1.5

RunNo: 135844

SeqNo: 2225580

MSSampType: TestCode: 6010_ST

Chromium 2.500 101 78 1151.0 0.11612.643

Lead 2.500 108 80 1181.0 02.688

Nickel 2.500 121 78 120 S1.0 2.8445.870

Sample ID: MB-74900B

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135844

SeqNo: 2225581

MBLKSampType: TestCode: 6010_ST

Chromium 0.050ND

Lead 0.050ND

Nickel 0.050ND

Sample ID: MB-74900B ST

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 135844

SeqNo: 2225582

MBLKSampType: TestCode: 6010_ST

Chromium 1.0ND

Lead 1.0ND

Nickel 1.00.045

Sample ID: 119244-042A-DUP

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: P21-1.5

RunNo: 135844

SeqNo: 2225586

DUPSampType: TestCode: 6010_ST

Chromium 201.0 0.1639 00.178

Lead 201.0 0.09552 00.109

Nickel 201.0 1.800 4.311.879

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: 119244-042A-MS

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: P21-1.5

RunNo: 135844

SeqNo: 2225587

MSSampType: TestCode: 6010_ST

Chromium 2.500 85.4 78 1151.0 0.16392.298

Lead 2.500 90.0 80 1181.0 0.095522.344

Nickel 2.500 85.8 78 1201.0 1.8003.946

Sample ID: 119244-042A-MSD

Batch ID: R135844 TestNo: WET/ EPA 60 Analysis Date: 8/16/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: P21-1.5

RunNo: 135844

SeqNo: 2225588

MSDSampType: TestCode: 6010_ST

Chromium 2.500 85.9 78 115 201.0 0.1639 2.298 0.5942.312

Lead 2.500 92.3 80 118 201.0 0.09552 2.344 2.502.404

Nickel 2.500 89.0 78 120 201.0 1.800 3.946 2.014.026

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

10 of 10







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06-

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119244

DF

Advanced Technology Laboratories Date: 8/25/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/3/2011 8:05:00 AM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

P17-0.0 8/2/2011 8/24/2011mg/LND 75039 1119244-033A 0.50

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

25-Aug-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-75039A

Batch ID: 75039 TestNo: EPA 1311/ 74 Analysis Date: 8/24/2011

Prep Date: 8/22/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 136029

SeqNo: 2229018

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.500.219

Sample ID: MB-75012A TCLP

Batch ID: 75039 TestNo: EPA 1311/ 74 Analysis Date: 8/24/2011

Prep Date: 8/22/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 136029

SeqNo: 2229019

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.500.207

Sample ID: LCS-75039

Batch ID: 75039 TestNo: EPA 1311/ 74 Analysis Date: 8/24/2011

Prep Date: 8/22/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 136029

SeqNo: 2229020

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 95.4 80 1200.50 0.21901.173

Sample ID: 119429-001A-DUP

Batch ID: 75039 TestNo: EPA 1311/ 74 Analysis Date: 8/24/2011

Prep Date: 8/22/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136029

SeqNo: 2229027

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.50 0.2894 00.275

Sample ID: 119429-001A-MS

Batch ID: 75039 TestNo: EPA 1311/ 74 Analysis Date: 8/24/2011

Prep Date: 8/22/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136029

SeqNo: 2229028

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 90.7 70 1300.50 0.28942.556

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

3 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows Segment B3, E8469-06

CLIENT: Geocon Consultants, Inc.

Work Order: 119244
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: 119429-001A-MSD

Batch ID: 75039 TestNo: EPA 1311/ 74 Analysis Date: 8/24/2011

Prep Date: 8/22/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 136029

SeqNo: 2229029

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 97.0 70 130 200.50 0.2894 2.556 6.052.716

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 APPENDIX  C



WET Lead Regression

E8469-06-02 Tables; WET Regression 1 of 2 March 2012

Sample ID
Sample Depth

(feet)
Total Lead

(mg/kg)
WET Lead

(mg/l)

Residual
WET Lead

(mg/l)

Squared Residual
WET Lead

(mg/l)

NBS 29-0 0 270 12 -0.02 0.00
SBS 40-0 0 220 10 0.20 0.04
NBS 10-1 1 160 6.9 -0.22 0.05
SBS 77-0 0 190 8.7 0.24 0.06
NBS 8-0 0 230 9.7 -0.54 0.29
NBS 18-0 0 74 2.7 -0.60 0.35
SBS 39-0 0 210 10 0.65 0.42
SBS 74-0 0 210 10 0.65 0.42
SBS 75-0 0 240 10 -0.69 0.47
NBS 7-0 0 140 5.5 -0.73 0.54
NBS 13-2 2 55 1.7 -0.75 0.56
NBS 4-0 0 220 9.0 -0.80 0.63

NBM 66-0 0 72 2.4 -0.81 0.65
SBS 34-1 1 84 2.9 -0.84 0.71
NBS 9-1 1 19 1.7 0.85 0.73
SBS 32-0 0 380 16 -0.92 0.85
NBM 68-0 0 86 2.8 -1.03 1.06
NBS 11-2 2 100 3.4 -1.05 1.11
NBS 15-0 0 58 1.3 -1.28 1.65
NBM 53-0 0 220 8.5 -1.30 1.68
NBS 1-0 0 84 2.4 -1.34 1.80

NBM 46-0 0 120 4.0 -1.34 1.80
SBS 38-0 0 64 1.5 -1.35 1.82
NBS 14-0 0 120 3.8 -1.54 2.38
NBS 28-0 0 130 4.0 -1.79 3.20
NBS 23-0 0 310 12 -1.80 3.25
NBS 3-0 0 85 5.6 1.82 3.29

NBM 58-0 0 250 9.3 -1.83 3.36
NBM 69-1 1 54 0.55 -1.85 3.44
SBS 76-0 0 340 17 1.86 3.46
NBS 16-1 1 55 0.54 -1.91 3.64
NBS 12-1 1 380 15 -1.92 3.69
SBS 35-0 0 68 1.1 -1.93 3.72
SBS 45-0 0 170 5.6 -1.97 3.88
NBM 51-0 0 160 5.1 -2.02 4.10
NBM 69-0 0 150 4.6 -2.08 4.32
NBM 47-0 0 220 7.7 -2.10 4.39
NBS 15-1 1 180 5.8 -2.22 4.91
NBS 20-0 0 60 5.1 2.43 5.90
SBS 33-1 1 86 1.4 -2.43 5.90
NBS 26-0 0 100 7.0 2.55 6.49
SBS 37-0 0 120 2.7 -2.64 6.99
NBS 25-0 0 96 7.0 2.73 7.43
SBS 36-1 1 100 1.7 -2.75 7.58
NBS 2-1 1 120 8.1 2.76 7.60
SBS 78-0 0 170 4.8 -2.77 7.67
NBM 50-0 0 170 4.8 -2.77 7.67
SBS 80-0 0 150 9.6 2.92 8.53
SBS 34-0 0 110 1.9 -3.00 8.99
SBS 71-0 0 180 5.0 -3.02 9.09
NBS 30-0 0 200 12 3.09 9.57
NBS 12-0 0 120 8.6 3.26 10.61
NBM 62-0 0 350 12 -3.58 12.85



WET Lead Regression

E8469-06-02 Tables; WET Regression 2 of 2 March 2012

Sample ID
Sample Depth

(feet)
Total Lead

(mg/kg)
WET Lead

(mg/l)

Residual
WET Lead

(mg/l)

Squared Residual
WET Lead

(mg/l)

NBS 18-2 2 120 1.5 -3.84 14.77
NBM 64-0 0 360 20 3.97 15.76
NBS 24-1 1 150 2.5 -4.18 17.47
NBM 65-0 0 210 5.0 -4.35 18.93
NBM 54-0 0 390 13 -4.37 19.06
NBS 22-0 0 59 7.2 4.57 20.91
NBS 15-2 2 180 3.4 -4.62 21.30
SBS 42-0 0 2,800 120 -4.68 21.90
NBM 52-1 1 240 5.2 -5.49 30.11
SBS 81-0 0 500 16 -6.26 39.24
NBM 67-0 0 360 9.5 -6.53 42.64
NBM 56-0 0 190 15 6.54 42.77
NBM 60-0 0 440 13 -6.59 43.46
NBM 63-0 0 400 7.6 -10.21 104.27
NBS 16-0 0 1,200 42 -11.43 130.74
NBM 65-1 1 340 3.6 -11.54 133.16
NBM 57-0 0 1,100 29 -19.98 399.25
NBS 17-0 0 530 45 21.40 457.96
SBS 79-0 0 2,300 130 27.58 760.92

y = 0.0445x 
R² = 0.9185 
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Appendix C - Lead UCLs

E8469-06-02 Marin Sonoma;Pb Output 1 of 2 August 2011

NBS 0 SBS 0

Number of Valid Observations 31 Number of Valid Observations 26
Number of Distinct Observations 29 Number of Distinct Observations 23
Minimum 4.9 Minimum 8.3
Maximum 1200 Maximum 2800
Mean 140.6 Mean 334.3
Median 74 Median 160
SD 226.6 SD 667
Variance 51361 Variance 444909
Coefficient of Variation 1.612 Coefficient of Variation 1.995
Skewness 3.777 Skewness 3.254
Mean of log data 4.195 Mean of log data 4.845
SD of log data 1.262 SD of log data 1.328

   90% Standard Bootstrap UCL 190.6    90% Standard Bootstrap UCL 502.3
   95% Standard Bootstrap UCL 206.3    95% Standard Bootstrap UCL 542.8

NBS 1 SBS 1

Number of Valid Observations 31 Number of Valid Observations 26
Number of Distinct Observations 23 Number of Distinct Observations 21
Minimum 2.5 Minimum 2.5
Maximum 380 Maximum 100
Mean 43.4 Mean 20.55
Median 11 Median 9.7
SD 79.62 SD 27.17
Variance 6339 Variance 738.4
Coefficient of Variation 1.835 Coefficient of Variation 1.323
Skewness 3.031 Skewness 2.153
Mean of log data 2.672 Mean of log data 2.432
SD of log data 1.437 SD of log data 1.046

   90% Standard Bootstrap UCL 61.4    90% Standard Bootstrap UCL 27.29
   95% Standard Bootstrap UCL 66.42    95% Standard Bootstrap UCL 29.08

NBS 2 SBS 2

Number of Valid Observations 31 Number of Valid Observations 26
Number of Distinct Observations 19 Number of Distinct Observations 19
Minimum 2.5 Minimum 2.2
Maximum 180 Maximum 37
Mean 20.13 Mean 7.519
Median 6.5 Median 5.9
SD 40.39 SD 7.306
Variance 1631 Variance 53.38
Coefficient of Variation 2.006 Coefficient of Variation 0.972
Skewness 2.998 Skewness 2.981
Mean of log data 1.996 Mean of log data 1.735
SD of log data 1.223 SD of log data 0.717

   90% Standard Bootstrap UCL 29.16    90% Standard Bootstrap UCL 9.301
   95% Standard Bootstrap UCL 31.57    95% Standard Bootstrap UCL 9.861



Appendix C - Lead UCLs

E8469-06-02 Marin Sonoma;Pb Output 2 of 2 August 2011

NBM 0 P 0

Number of Valid Observations 24 Number of Valid Observations 21
Number of Distinct Observations 22 Number of Distinct Observations 16
Minimum 5.3 Minimum 3.3
Maximum 1100 Maximum 150
Mean 224.2 Mean 17.52
Median 180 Median 11
SD 232.1 SD 30.61
Variance 53855 Variance 936.7
Coefficient of Variation 1.035 Coefficient of Variation 1.747
Skewness 2.43 Skewness 4.46
Mean of log data 4.801 Mean of log data 2.442
SD of log data 1.358 SD of log data 0.716

   90% Standard Bootstrap UCL 282.7    90% Standard Bootstrap UCL 25.71
   95% Standard Bootstrap UCL 299.5    95% Standard Bootstrap UCL 28.1

NBM 1 P 1.5

Number of Valid Observations 24 Number of Valid Observations 21
Number of Distinct Observations 20 Number of Distinct Observations 18
Minimum 2.5 Minimum 1.1
Maximum 340 Maximum 11
Mean 32.4 Mean 4.752
Median 6.15 Median 3.2
SD 81.42 SD 3.23
Variance 6629 Variance 10.44
Coefficient of Variation 2.513 Coefficient of Variation 0.68
Skewness 3.311 Skewness 0.482
Mean of log data 2.144 Mean of log data 1.302
SD of log data 1.311 SD of log data 0.762

   90% Standard Bootstrap UCL 52.78    90% Standard Bootstrap UCL 5.636
   95% Standard Bootstrap UCL 59.83    95% Standard Bootstrap UCL 5.883

NBM 2

Number of Valid Observations 24
Number of Distinct Observations 12
Minimum 1.6
Maximum 15
Mean 5.3
Median 2.5
SD 3.862
Variance 14.92
Coefficient of Variation 0.729
Skewness 1.063
Mean of log data 1.434
SD of log data 0.682

   90% Standard Bootstrap UCL 6.271
   95% Standard Bootstrap UCL 6.57



Appendix C - As, Co, Ni, V, and TPHmo UCLs

ProUCL Output As, Co, Ni, V, TPHmo 1 of 1 August 2011

As Ni TPHmo

Number of Valid Observations 91 Number of Valid Observations 91 Number of Valid Observations 21
Number of Distinct Observations 15 Number of Distinct Observations 60 Number of Distinct Observations 17
Minimum 0.5 Minimum 9.4 Minimum 5.5
Maximum 5.6 Maximum 470 Maximum 91
Mean 0.941 Mean 75.59 Mean 27.8
Median 0.5 Median 48 Median 20
SD 0.981 SD 80.85 SD 18.36
Variance 0.963 Variance 6537 Variance 337.1
Coefficient of Variation 1.043 Coefficient of Variation 1.07 Coefficient of Variation 0.66
Skewness 2.425 Skewness 2.773 Skewness 2.197
Mean of log data -0.364 Mean of log data 3.932 Mean of log data 3.156
SD of log data 0.67 SD of log data 0.876 SD of log data 0.598

   95% Standard Bootstrap UCL 1.111    95% Standard Bootstrap UCL 89.26    95% Standard Bootstrap UCL 34.24

Co V

Number of Valid Observations 91 Number of Valid Observations 91
Number of Distinct Observations 28 Number of Distinct Observations 43
Minimum 6.1 Minimum 19
Maximum 52 Maximum 92
Mean 22.1 Mean 51.34
Median 21 Median 48
SD 7.762 SD 14.29
Variance 60.25 Variance 204.2
Coefficient of Variation 0.351 Coefficient of Variation 0.278
Skewness 1.293 Skewness 0.644
Mean of log data 3.04 Mean of log data 3.901
SD of log data 0.336 SD of log data 0.279

   95% Standard Bootstrap UCL 23.45    95% Standard Bootstrap UCL 53.76
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1. INTRODUCTION  

 

The Marin Sonoma Narrows (MSN) HOV Widening project proposes to add High 

Occupancy Vehicle (HOV) facilities to U.S. 101 from the junction of State Route 37 in 

the City of Novato to just north of the Corona Road Overcrossing in the City of Petaluma, 

a distance of approximately 16 miles. The project has been divided into three main 

segments. Segments A and C consist of the existing freeway in the Cities of Novato and 

Petaluma, respectively. Segment B is the existing expressway between the two cities.  

 

Through Segment B, locally referred to as the “Novato Narrows,” it is proposed to 

upgrade the existing facility from an expressway, with at-grade intersections and 

driveway access, to a freeway, with interchange and frontage roads to provide access to 

intersecting roadways and adjacent parcels. The project will also improve the safety of the 

route by increasing visibility (sight distance), improving drainage to address recurring 

flooding and providing wider shoulders for emergencies.  

 

As part of Segment B, the limits of Segment B-3 (Fig. 1) cover the northernmost 0.5 

miles of the expressway in Marin County (MRN-101 PM 27.1/27.6) and the 

southernmost 1.7 miles of the expressway in Sonoma County (SON-101 PM 0.0/1.7).  

 

The Segment B-3 project proposes to build a new San Antonio Creek Bridge. The project 

also proposes construction of new embankments and cut slopes. In addition, three new 

retaining walls and two overhead signs will be constructed. The purpose of this 

Geotechnical Design Report (GDR) is to document subsurface geotechnical conditions, 

provide analyses of the anticipated site conditions as they pertain to the project described 

herein and to recommend design and construction criteria for the roadway portions of the 

project. This report also establishes a geotechnical baseline to be used in assessing the 

existence and scope of changed site conditions. The foundation investigation and 

recommendations for the proposed new San Antonio Creek Bridge is addressed in a 

separate report dated September 9, 2013.  
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In summary, the following tasks were performed for the preparation of this GDR: 

 

• Geologic literature study; 

• Review of as-built plans and geotechnical investigations previously performed at 

the project site. 

• Field geotechnical exploration, including drilling 7 exploratory borings for the new 

San Antonio Creek Bridge and 20 borings for roadway alignment and retaining 

walls, performing Standard Penetration Test (SPT) and Pocket Penetrometer (PP) 

Test, and collecting soil samples. In addition, 7 Cone Penetration Test (CPT) 

soundings were conducted near the northern abutment of the new San Antonio 

Creek Bridge. 

• Laboratory testing of selected samples, including particle size analysis, moisture 

content, Atterberg Limits, consolidation test and corrosion tests; 

• Slope stability analysis for embankments and cut slopes; 

• Settlement analysis and ground improvement design for embankment fills; and 

• Preparation of this GDR.  

 

This report is intended for use by the project design engineer, construction personnel, 

bidders and contractors. The Consultant for the Segment B-3 project is Mark Thomas & 

Company, Inc. 

 

The vertical datum used in this report is NAVD 88. The horizontal datum is NAD 83. 

 

2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

 

2.1 Project Background/ Existing Facilities 

 
Within the limits of the B-3 project, the existing U.S. 101 is a four-lane expressway with 

two lanes in each direction. Much of the existing roadway does not meet current 

horizontal alignment, vertical profile and site distance requirements for the 70 mph 

corridor design speed.   
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2.1.1 Existing Utilities 

 

The proposed freeway upgrade through Segment B will require a significant number of 

intricate utility relocations. The existing utilities through segment B-3 include PG&E 

underground gas distribution lines, PG&E overhead electric transmission line, AT&T 

overhead telephone line, AT&T underground fiber optic cable, and North Marin Water 

District (NMWD) 30-inch pipeline. Most of these utilities need to be relocated. 

 

2.2 Proposed Improvements 

 

The proposed improvements include upgrading the existing facility from an expressway, 

with at-grade intersections and driveway access, to an access-controlled freeway, with 

interchange and frontage roads with Class I and II Bikeways on both sides of the highway 

to provide access to intersecting roadways and adjacent parcels. The improvements also 

include correction of nonstandard horizontal and vertical curves, and construction of 

HOV lanes in both directions.  The project will improve the safety of the route by 

increasing visibility (sight distance), improving drainage to address recurring flooding 

and providing wider shoulders for emergencies. Within Segment B-3, the project 

proposes to build a new San Antonio Creek Bridge (Bridge No. 27-0119). The project 

also proposes construction of new embankments and cut slopes. In addition, three 

retaining walls will be constructed. 

 

3. PERTINENT REPORTS AND INVESTIGATIONS 

 

Reference is made to the following reports, which provide background information: 

 

• Yang, S., Awad, S., and Khata-O-Khotan, V., and Nikoui, H., 2013, Foundation Report 

for San Antonio Creek Bridge, Caltrans Office of Geotechnical Design West, submitted 

to Alcantara, O., Caltrans Office of Bridge Design West, September 9. 

• Yang, S. and Nikoui, H., 2011, Foundation Recommendations for the Proposed MSE 
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Wall and Culverts, Caltrans Office of Geotechnical Design West, submitted to Mai, P., 

Caltrans District 4 Office of Design South – Santa Clara B, July 11. 

• Salimi, H., 2011, Soil Springs and Final Seismic Design Recommendations, Caltrans 
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4. PHYSICAL SETTING  

 

4.1 Climate 

 

The climate of the job site is characterized by moderate temperature and precipitation.  

Sonoma and Marin Counties have cool to warm, dry summers and cool, moist winters. 

Temperatures are highest in July and coldest in January. The average temperature in 

Novato is 59.6 degrees. June through September the average temperature is 67.25 degrees, 

and December through February is 50.9 degrees. In the summer, little rainfall occurs. The 
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rainy season begins about October and ends about April. The average rainfall is 29.54 

inches, with December through February averaging 5.79 inches a month, the rainy season. 

(Data taken from Soil Survey of Marin County California, USDA Soil Conservation 

Service, March 1985, and Soil Survey of Sonoma County California, USDA Soil 

Conservation Service, March 1973.) 
 

4.2 Topography and Drainage 

 

The project site is located in Marin and Sonoma counties. North of the Petaluma River is 

low in elevation lying with the alluvial plane of the Petaluma River. South of the 

Petaluma River the project is located in rolling grassy hills at elevation of 500 to 600 feet. 

The highest peak in the area is Burdell Mountain at 1400 ft. 

 

Numerous creeks drain the rolling hills to the Petaluma River, or to the tidal flats and 

eventually San Pablo Bay. 

 

4.3   Regional Geology and Seismicity 

 

The project is located in the Sonoma Valley within the Coast Range Geomorphic 

Province of Central California, a series of northwest-trending mountain ranges and 

intermountain valleys, bounded in the east by the Great Valley and to the west by the 

Pacific Ocean.  The Sonoma Valley is a broad, sediment-filled basin, bordered to the east 

by the Mayacama Mountains, to the west by the Sonoma Mountains and to the southeast 

by the San Pablo Bay.   

 

There are three active faults in close proximity to the project area: Rodgers Creek Fault is 

located anywhere from 4.9 to 8 miles east of the project site, San Andreas Fault is located 

at approximately 12.4 to 14.5 miles west of the project site, and the Hayward Fault is 

located 8 miles southeast of the southern end of the project. All three faults are active and 

have produced major earthquakes in historic time. The site is not in the vicinity of any 

Alquist Priolo earthquake fault zones; therefore surface rupture should not be an issue. 
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5. EXPLORATION 

 

Geotechnical Design-West conducted the foundation investigation for this project.  This 

investigation included site visits, studying the geology of the area, and drilling a total of 27 

power borings (See Table 1 below) and 7 Cone Penetration Test (CPT) soundings. These 

power borings and CPTs were conducted in the vicinity of the proposed new San Antonio 

Creek Bridge and new roadway alignment. Refer to Section 7.2 of this report for detailed 

descriptions of the foundation materials. The Log of Test Borings (LOTB) sheets will be 

furnished with the final Project Plans.  

 

Table 1. Summary of Geotechnical Boring Information  

Boring ID Station Offset (ft) Total 

Depth (ft) 

Surface 

Elev. (ft) 

Date of 

completion 

GW 

depth (ft) 

Date GW 

measured 

RC-09-001 6563+48.99 98.00 LT 120 21.5 6/10/09 8.7 8/9/13 

RC-09-002 6568+64.49  27.87 RT  46.5 18.6 6/11/09 #  

RC-09-003 6610+28.18  25.02 LT  34 156.5 6/16/09 Dry 6/17/09 

RC-09-004 6606+20.37  171.88 LT  36 205.3 6/17/09 Dry 6/17/09 

A-09-005 6630+13.63  23.83 LT  25.5 76.2 8/18/09 Dry  

A-09-006 6614+56.12  82.19 LT  25.5 157.5 8/18/09 Dry  

A-09-008 6581+51.01  62.03 LT  41.5 58.4 8/26/09 Dry  

A-09-009 6573+54.73  27.63 LT  40 14.3 8/26/09 32 8/26/09 

RC-10-010 6560+70.02  90.01 RT  125 32.3 5/20/10 #  

RC-10-011 6558+19.70  52.32 RT  150 33.1 5/27/10 #  

RC-10-012 6581+98.51  207.61 LT  50 101.9 7/28/10 #  

RC-10-013 6582+61.52  133.66 LT  50 80.8 7/29/10 #  

RC-10-014 6593+19.72  80.89 LT  40 80.6 8/3/10 12 8/3/10 

RC-10-015 6597+83.80  92.39 LT  40 58.1 8/3/10 7 8/4/10 

RC-10-016 6591+10.16  54.24 LT  40 49.9 8/4/10 #  

RC-10-017 6586+32.46  63.66 LT  35 39.2 8/5/10 12 8/5/10 

RC-10-018 6559+23.56  22.12 LT  101 22.5 10/6/10 #  

RC-10-019 6557+98.64  72.33 LT  79 23.3 10/6/10 #  

RC-10-020 6553+36.78  94.17 LT  30 21.5 10/6/10 #  

RC-10-021 6556+04.13  70.90 LT  34 21.5 10/7/10 #  

RC-10-022 6562+62.36  39.91 LT  85 22.7 10/12/10 #  

RC-10-023 6561+21.51 130.11 LT 95 23.6 10/13/10 #  

A-12-024 6652+00 69 LT 39.5 33 7/25/12 Dry  

A-12-025 6649+80 69 LT 30.5 37 7/25/12 Dry  

A-13-026 6655+59 70 RT 26.5 32 4/17/13 Dry  

A-13-027 6538+00 66 LT 31.5 85 4/17/13 Dry  

A-13-028 6532+20 60 LT 26.5 97 4/17/13 Dry  
 

  # Groundwater depth was not measured due to rotary wash method of drilling. 
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5.1 Drilling and Sampling 

 

All power borings were drilled using a truck-mounted or track-mounted drill rig equipped 

with 6-inch hollow stem auger or 4-inch rotary wash.  Standard Penetration Test (SPT) 

samples were recovered on foundation soils.  These tests utilized a 1.4-inch inside 

diameter sampler driven with a 140-pound hammer falling 30 inches over an 18-inch 

sample interval in accordance with ASTM test Designation D-1586. In addition, a number 

of relatively undisturbed 2-inch Modified California samples were obtained for laboratory 

testing.  The materials encountered were logged continuously in the field during drilling 

operations.  Bulk samples were taken for laboratory testing. Table 1 shows boring 

elevations, depths, and dates of completion. 

 

5.2 Cone Penetration Test (CPT) 

 

Seven CPTs were conducted near the northern abutment of the new San Antonio Creek 

Bridge. Table 2 summarizes the location and depth information of these CPTs. 

 

 Table 2. Summary of Cone Penetration Test Information  

CPT ID Station* Offset* (ft) Total Depth 

(ft) 

Surface 

Elev. (ft) 

Date of 

completion 

CPT-13-001 6563+85 60 LT 54.4 21.0 8/9/13 

CPT-13-002 6563+85  0  42.7 21.0 8/9/13 

CPT-13-003 6563+85  60 RT  26.6 21.2 8/9/13 

CPT-13-004 6564+85  60 RT 41.7 21.2 8/9/13 

CPT-13-005 6565+85  60 RT 33.5 20.8 8/9/13 

CPT-13-006 6565+85  60 LT 52.0 20.8 8/9/13 

CPT-13-007 6564+85  60 LT 49.7 21.0 8/9/13 

  *  Stations and offsets are approximate. 

 

6. GEOTECHNICAL TESTING 

 

6.1   In Situ Testing 

 

In all borings, Standard Penetration Tests (SPT) were performed at 5-feet interval in soil 
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strata. Pocket Penetrometer (PP) tests were conducted on soil samples showing apparent 

cohesion. Visual soil classifications were made in the field in accordance with the Unified 

Soil Classification System.  Soil samples were collected at various depths for laboratory 

testing. 

 

6.2   Laboratory Testing 

 

The laboratory testing program included unit weight tests, moisture content tests, 

gradation (particle distribution) analyses, Atterberg Limits tests, consolidation tests, and 

corrosion tests. Refer to Appendix B for the laboratory test results. 

 

7. GEOTECHNICAL CONDITIONS 

 

7.1 Site Geology 

 

The project site is located within the California Coast Ranges geomorphic province. Hwy 

101 is located along the tidal flat areas on the outskirts of San Pablo Bay. The area where 

Hwy 101 is built is on Holocene bay mud. The bay muds die out to the north. Then 

Quaternary deposits and Franciscan Formation become the dominant geology (Figure 2).  

 

The Quaternary colluvium and landslide deposits at the base of the slopes are from the 

flow or slump of the adjacent hillsides and make up part of the sediments, on which Hwy 

101 was built. Also, Holocene stream, terrace, and alluvial fan deposits underlie the 

majority of the project. Streams emanating from the mountains deposited these 

sediments. These sediments include sand, gravel, silt and clay that are moderately to 

poorly sorted. These sediments are more fine-grained than landslide and colluvial fan 

sediments. These deposits are the dominant deposits above the Petaluma River. 
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The Franciscan Formation, a complex assemblage of sedimentary and volcanic rocks are 

locally exposed along the entire project area south of the Petaluma River, the Franciscan 

Formation mélange and schist separate the Quaternary deposits at the base of the slopes.  

This formation is a tectonic mixture of variably sheared shale and sandstone containing 

inclusions of greenstone, chert, greywacke, and exotic metamorphic rocks embedded in a 

sheared, shaley matrix. The Franciscan Schist is comprised of schist, phyllte and 

semischist (slightly to well foliated metasedimentary and metavolcanic rocks).  

 

7.1.1  Natural Slope Stability 

 

The flat area of the bay muds and fan deposits are typically not prone to landslides. 

Landslides are abundant in the rolling hills within the project area. The Franciscan 

Formation with its sheared rock and clayey matrix and loose quaternary deposits are 

prone to landslides.   

 

At SON-101 PM 0.8-1.1 (approximate Station 6608+00 to 6624+00), a landslide on the 

right (east) side of the highway was repaired in 2002. The Franciscan Complex Schist 

underlies this location, which is a sheared, shaley matrix that is susceptible to landslides. 

On the Petaluma River Geologic Quadrangle map, two Quaternary landslides are mapped 

that encroach onto the footprint of Hwy 101. 

 

At SON-101 PM 0.70 (approximate Station 6601+00), the toe of a landslide on the left 

(west) side of the highway is located within the fill portion of the project limits. The 

landslide extends approximately 1000 feet to the northwest of the toe, so the landslide 

itself does not pose a threat to the new construction. There is a deep existing ditch at the 

toe of the slide, which runs parallel to the highway southerly to Station 6594+00. This 

ditch will be buried under the new embankment.  
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7.2 Soil and Groundwater Conditions 

 

Surficial soils in the project area can be divided into the following groups: alluvium soils, 

hill soils, terrace soils, tidal and marsh, and man made pits, quarries and fills. The 

alluvium soils are Zamora Silty Clay Loam and Alluvial Land Sandy. These soils are 

alluvium derived from shale, sandstone and granites, are somewhat poorly drained to well 

drained. They comprise the basin floors and alluvial fans, and their classification are silty 

clay loam, clay loam, sandy clay loam and gravely clay loam, gravelly clay sandy clay, 

making up the basin floors and alluvial fans. The erosion rates for the alluvial soils are 

slight to medium, and the runoff is slow to medium. Stream channels cut into the alluvial 

soils. 

 

The hills in the project area have the following soils: Goulding Cobbly Clay, Los Osos 

Clay Loam, Los Osos Bonnydoon Complex. These soils are derived from metavolcanics 

and sedimentary rocks, including sandstone, and shale. They are well drained cobbly 

loam, very gravelly clay loam, clay loam, clay, and weathered and unweathered bedrock. 

The soils in the hills have a medium to very high rate of erosion and a moderate to very 

rapid runoff rate. 

 

The terrace deposits Haire Clay Loam are moderately well drained alluvium, derived 

from sedimentary rock. It consists of clay, loamy clay, very cobbly clay loam with a 

medium to high rate of erosion, and runoff rate is slow to rapid. The basin floors include 

the Clear Lake Clay, which is derived from sedimentary rock. It is a poorly drained clay, 

that has a slight erosion rate and slow runoff rate. Reyes Silty Clay and Tidal Marsh make 

up the marshes, within the project area. Both the Reyes Silty Clay and the Tidal Marsh 

are poorly drain silty clay and are derived from alluvium. Both have a low erosion 

potential and very slow runoff. The remaining soils, Xerorthents, pits and Quarries, are 

man made deposits. Soil strength tests should be performed over the area before 

considering the use of soils from the site for embankments. 
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Groundwater data is limited. Based on our field exploration (see Table 1 above), in 

general, groundwater depth varies from approximately 7 to 32 feet along the B-3 

alignment.  

 

7.2.1  Subsurface Conditions 

 

The subsurface soil conditions at the project site were evaluated using the data obtained 

from the borings (Refer to Section 5) drilled for this project. The subsurface soil 

conditions along the new roadway alignment are described below. Detailed descriptions 

of the foundation soils and boring locations are presented on the LOTB sheets. 

 

Table 3: Approximate Limits of Fill and Cut for New Alignment 

 

Begin Station 

 

End Station 

Left Side Right Side 

Fill / Cut Max. 

Height (ft) 

Fill / Cut Max. 

Height (ft) 

6528+00 6540+00 -  Cut 55 

6545+00 6559+00 Fill 20 -  

6564+00 6576+00 Fill 20 Fill 20 

6576+00 6583+00 Cut 55 Fill 20 

6583+00 6603+00 Fill 40 Fill 30 

6603+00 6612+50 Cut 120 Cut 20 

6612+50 6625+00 Cut 70 Cut 20 

6625+00 6631+00 Fill 15 Fill 10 

6631+00 6643+00 Cut 20 Fill 10 

 

Refer to General Plans and Table 3 above. From Station 6528+00 to 6540+00, there is cut 

slope on the right side with maximum height of 55 feet. No borings were drilled at this 

segment. It is noted that the proposed cut slope will be flatter than the existing slope. 

 

From Station 6545+00 to 6559+00, there is new embankment fill with maximum height 

of 20 feet. Based on the two borings drilled at this segment (RC-10-020 and RC-10-021), 

there are 20 feet of medium stiff to hard sandy lean clay (Pocket Penetrometer values 

ranging from 0.75 to 4.5 tsf) below ground surface. This is underlain by approximately 7 

feet of loose to very dense sand with gravels (SPT N60 values ranging from 8 to greater 
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than 100). Sandstone or mudstone rock was encountered at 27 to 29 feet depth (Elev. –5.5 

to –7.5 feet). Groundwater level was not measured at these borings (Table 1). 

 

From Station 6564+00 to 6576+00, there is new embankment fill with maximum height 

of 20 feet. Based on boring RC-09-001, the subsurface soils consists of mainly interlayers 

of medium stiff to stiff lean clay or sandy lean clay (PP = 0.5 – 1.75 tsf) and medium 

dense clayey sand or silty sand (N60 = 16 – 28). Bedrock was encountered at 

approximately 55 feet depth (Elev. –23.5 feet). Similar to RC-09-001, boring RC-09-002 

shows 40 feet of interlayers of stiff to very stiff lean clay with sand (PP = 1.5 – 3 tsf) and 

medium dense clayey sand or clayey gravel (N60 = 21 – 25). Very dense sand was 

encountered at 40 feet depth (Elev. –21.5 feet). Subsurface soil becomes more competent 

toward north. Boring A-09-009 shows 20 feet of hard lean clay or sandy lean clay (PP > 

4.5 tsf). Bedrock was encountered at 20 feet depth (Elev. –5.5 feet).  

 

Groundwater level was measured at boring RC-09-001 at 8.7 feet depth (Elevation 12.8 

feet) on August 9, 2013 (Table 1). At A-09-009, groundwater was measured at 32 feet 

depth (Elevation –17.7 feet) on August 26, 2009. Note that groundwater level typically 

fluctuates with season and correlates with the local geology, and topography. 

 

From Station 6576+00 to 6583+00, there is cut slope on the left side with maximum 

height of 55 feet, and embankment fill on the right side with maximum height of 20 feet. 

Three borings were drilled on the existing slope on the left side, A-09-008, RC-10-012 

and RC-10-013. Borings A-09-008 and RC-10-012 show 10 to 16 feet of hard sandy lean 

clay (PP > 4.5 tsf), underlain by intensely weathered, moderately hard to very soft, 

intensely fractured Graywacke or shale bedrock. RC-10-013 shows 5 feet of hard sandy 

lean clay and 7 feet of medium dense to dense clayey sand (N60 = 28 – 39). Intensely 

weathered, very soft, very intensely fractured mudstone bedrock was encountered at 12 

feet depth. 

 

Groundwater level was not measured at borings RC-10-012 and RC-10-013. Boring A-
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09-008 was dry during the time of drilling (Table 1). 

 

From Station 6583+00 to 6603+00, there is new embankment fill with maximum height 

of 40 feet. Four borings, RC-10-014, RC-10-015, RC-10-016, and RC-10-017, were 

drilled. Based on these borings, subsurface materials mainly consist of 5 to 30 feet of stiff 

to hard sandy lean clay (PP = 1.0 - 4.5 tsf). In borings R-10-014 and R-10-015, the clay 

layer is underlain by 5 feet of very dense clayey sand (N60 = 64 - 81). The surface 

elevation of sedimentary bedrock increases drastically from south to north, varying from 

approximately Elevation 12 feet (30 feet below ground surface) at boring RC-10-017 to 

Elevation 70 feet (10 feet below ground surface) at boring RC-10-015. The bedrock 

consists of mostly intensely fractured, intensely weathered, soft clay shale and sandstone. 

 

Groundwater was measured at 12 feet depth (Elev. 68.6 feet) at boring RC-10-014, 7 feet 

depth (Elev. 51.1 feet) at boring RC-10-015, and 12 feet depth (Elev. 27.2 feet) at RC-10-

017, respectively. 

 

From Station 6603+00 to 6612+50, there is a major cut slope on the left side with 

maximum height of 120 feet, and minor cut on the right side with maximum height of 20 

feet. Two borings, RC-09-003 and RC-09-004, were drilled on the existing slope on the 

left side. Boring RC-09-003 shows 21 feet of very stiff to hard lean clay with gravel and 

hard silt, underlain by very intensely fractured sandstone rock (Elev. 135 feet). Boring 

RC-09-004 shows 11 feet of dense to very dense sand with gravel and silty gravel (N60 > 

61), underlain by intensely to very intensely fractured sandstone rock (Elev. 194 feet). 

Both borings were dry during the time of drilling. 

 

From Station 6612+50 to 6625+00, there is a cut slope on the left side with maximum 

height of 70 feet, and minor cut on the right side with maximum height of 20 feet. One 

boring, A-09-006, was drilled on the existing slope on the left side. In addition, a boring, 

A-09-116, was drilled for the B-2 contract, at approximate Station 6621+50, on the 

footprint of the proposed Kastania Road extension. Boring A-09-006 shows 5 feet of 
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medium dense gravelly sand, underlain by very intensely fractured sandstone rock (Elev. 

152.5 feet). Boring A-09-116 shows 13 feet of hard sandy lean clay, underlain by very 

dense clayey sand with gravel (N60 > 78). Both borings were dry during the time of 

drilling. 

 

From Station 6625+00 to 6631+00 is 10 to 15 feet of fill embankment. According to 

boring A-09-005 drilled here, the top 5 feet is medium dense silty sand with gravel, 

underlain by 16 feet of stiff to hard sandy lean clay (PP = 1.5 – 4 tsf). Very intensely 

fractured sandstone rock was encountered at 21 feet depth (Elev. 55 feet). The boring was 

dry during the time of drilling. 

 

From Station 6631+00 to 6643+00, there is minor cut slope of 20 feet maximum height 

on the left side and minor fill embankment of 10 feet maximum height on the right side. 

One boring, A-09-118, was drilled for the B-2 contract, at approximate Station 6636+00, 

on the footprint of the proposed Kastania Road extension. At boring A-09-118, 

decomposed Franciscan Melange and Serpentine rock were encountered from the surface 

(Elev. 115 feet). The boring was dry during the time of drilling. 

 

7.3 Project Site Seismicity    

 

Please refer to the Seismic Design Recommendations (dated March 24, 2010 and January 

25, 2011) produced separately by H. Salimi of this office. Table 4 shows the major faults 

in the region, their distance from the project, and maximum magnitude.  

 

Table 4. Major Faults near Project Area 

Fault Distance (mile) Maximum Magnitude (Mw) 

Rodgers Creek  6 7.1 

San Andreas, North Coast Section 14.5 7.9 

 

7.3.1  Ground Motions 

 

Ground shaking: Based on Probabilistic Seismic Hazard Analysis using the 2008 USGS 
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Interactive Deaggregation procedure and assuming a 975-year return period (5% 

probability of exceedance in 50 years), the peak ground acceleration at the project site 

varies from 0.65 to 0.7g. 

 

Liquefaction:  Liquefaction is a phenomenon in which loose, saturated, fine-grained 

granular soils behave like a fluid when subjected to high intensity ground shaking.  

Liquefaction occurs when three general conditions exist: (1) shallow ground water; (2) 

low-density, fine, sandy soils; and, (3) high-intensity ground motion.  Saturated, loose 

and medium dense, cohesionless soils exhibit the liquefaction potential, while dense 

cohesionless soil and cohesive soil exhibit the lowest, negligible liquefaction potential.  

Effects of liquefaction on ground surface include sand boils, settlement and lateral 

spreading. 

 

The boring logs indicate that the subsurface materials encountered along the roadway 

alignment in general contain very high fines content. Therefore, the potential for 

liquefaction during a seismic event is minimum. Near San Antonio Creek Bridge 

abutments, layers of loose to medium dense sandy materials were found (RC-10-020, RC-

10-021, RC-09-001, RC-09-002), although the relatively high fines content in these 

materials will significantly reduce the liquefaction effect. Nonetheless, ground 

improvement is proposed near the bridge abutments, as discussed in Section 8.2 below. 

 

7.3.2  Ground Rupture 

 

The project area is not intersected by any known active faults and there is no risk of 

ground rupture. 

 

8. GEOTECHNICAL ANALYSES AND DESIGN 

 

8.1   Cuts and Excavations 

 

Significant cuts are planned mostly on the left (west) side of the new alignment. In 
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particular, there is a large cut slope on the left side from approximately Station 6603+00 

to Station 6613+00, with maximum height of approximately 110 feet. Based on our field 

geotechnical exploration (Section 7.2), the subsurface materials at all new cut slopes are 

competent soils (very stiff to hard clay, dense to very dense sand or gravel) and soft rocks. 

It is recommended to use 2H:1V slope for all the new cut slopes.  

 

We also recommend benching for only one big cut slope from Station 6603+00 to Station 

6613+00. The highest bench elevation is 40 feet above roadway elevation. Please consult 

Caltrans Maintenance for the width of and access to the bench. For drainage, concrete 

drainage ditch is required on the bench at the toe of the upper slope. The ditch must be 

connected to drainage inlet(s) and downdrain(s) to bring the collected water down to 

roadway level. Please consult District Hydraulics for drainage details. 

 

Based on the LOTBs, bedrock encountered along all the major cuts consisted of intensely 

to very intensely fractured sandstone, mudstone, and shale. This suggests rippable 

conditions at all cut locations. 

 

The materials obtained from cuts and excavations may be used for construction of the 

embankments if they meet the requirement of the Standard Specifications for Imported 

Borrow.  Otherwise, they may be used for contour grading and landscaping purposes. 

 

8.1.1 Grading Factors 
 

 

Most of the embankment will be constructed from imported borrow.  Use 0.95 and 0.90 

for earthwork factor for embankment material and native soil (respectively) excavated 

and reused in embankment construction.  Use 1.0 for the earthwork factor for materials 

obtained from obliteration of existing roadway. 
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8.2 Embankment Fills 

 

In general, fill material should be a soil or soil/rock mixture that is free of organic matter 

and other deleterious substances in accordance with Section 19 “Earthwork” of Caltrans 

Standard Specifications. In addition, imported borrow material should have a minimum 

R-value of 15.  Asphalt concrete and aggregate base that are pulverized to meet the size 

requirements for fill material could be reused as fill. 

 

We recommend the use of 2H:1V slope for all embankment construction. All fill should 

be constructed in accordance with Caltrans Standard Specifications Section 19 

“Earthwork”.  Relative compaction of no less than 90% should be achieved in all fill 

materials, except where 95% is required. 

 

Long-term settlement analysis has been performed to estimate the amount of 

consolidation settlement of foundation soils under new embankment fill. The settlements 

range from one inch to over 7 inches. Larger settlements are predicted from Station 

6583+00 to 6595+00 where the embankment is higher (25 - 40 feet). This portion of the 

embankment should be constructed at a controlled rate of no more than 5 feet per week.  

 

Larger settlements are also predicted near the abutments of San Antonio Creek Bridge. 

We propose to use Rammed Aggregate Pier (RAP) ground improvement technique to 

minimize consolidation settlement, as well as to mitigate potential liquefaction induced 

settlement at the north approach embankment. The limits and depths of the improvement 

areas are shown in Figure 3. The diameter of all RAPs shall be 30 inches with the 

accepted tolerance specified in the Non-Standard Special Provisions (NSSP) in 

Attachment A.  The gradations for the in-fill open graded stones are also specified in the 

NSSP. We estimate that an area improvement ratio of 0.077 will be needed (8 feet center-

to-center distance).  
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In addition to ground improvement, we recommend a layer of 5 to 10 feet temporary fill 

surcharge be placed on top of both approach embankments (Figure 4), for a minimum 

duration of 3 months to accelerate the settlement and to shorten the consolidation time 

prior to construction of the structural section. The surcharge fill should meet the 

requirements of imported borrow, and should be compacted to 90% relative compaction.  

The fill slope of the temporary surcharge should be 1V:1H or flatter. 

 

8.3   Earth Retaining Systems 

 

Three new retaining walls are proposed within the B-3 segment. These walls are all 

proposed to be Caltrans Standard Plan walls, as detailed below. However, it is noted that 

Caltrans Standard Plan walls are only applicable for peak ground accelerations up to 0.6g. 

The PGA within the project limits is greater than 0.6g. Therefore, checking for seismic 

loading and/or special design is needed for all three walls. 

 

8.3.1  Retaining Wall No.1  

 

Retaining wall No. 1, from Station 6593+20 to Station 6599+31, is Caltrans Standard 

Type 1 wall with maximum height of 6 feet. This wall is situated along the existing 

northbound roadway. Based on borings drilled in the vicinity of the wall (RC-10-014, 

RC-10-015, RC-10-016), the subsurface materials consists of 5 to 30 feet of stiff to hard 

sandy lean clay (PP = 1.0 - 4.5 tsf). Using an average cohesion of 2 ksf, the foundation 

soil has a factored bearing capacity of at least 5.6 ksf (with a resistance factor of 0.55). 

This is greater than the required gross uniform bearing stress of 1.8 ksf for a 6-foot-high 

Type-1 retaining wall per Caltrans Revised Standard Plans B3-1A (2012). The computed 

peak ground acceleration at this location is approximately 0.68g. It is recommended to 

excavate one foot below the bottom and to each side of the wall footing, and place 

Structure Backfill at 95% relative compaction. The computed total (immediate and 

consolidation) settlement is less than one inch.   
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8.3.2  Retaining Wall No.2  

 

Retaining Wall No. 2, from Station 6533+74 to Station 6537+66, is Caltrans Standard 

Type 1 wall with wall height varying from 6 to 8 feet. This wall is situated at the existing 

southbound embankment slope. Based on borings drilled in the vicinity of the wall (A-13-

027 and A-13-028), the subsurface materials consists of stiff to very stiff sandy lean clay 

(PP = 1.5 - 3.5 tsf). Using an average cohesion of 2 ksf, the foundation soil has a factored 

bearing capacity of at least 5.6 ksf (with a resistance factor of 0.55). This is greater than 

the required gross uniform bearing stress of 2.3 ksf for an 8-foot-high Type-1 retaining 

wall per Caltrans Revised Standard Plans B3-1A (2012). The computed peak ground 

acceleration at this location is approximately 0.67g. It is recommended to excavate one 

foot below the bottom and to each side of the wall footing, and place Structure Backfill at 

95% relative compaction. The computed total (immediate and consolidation) settlement is 

less than one inch.     

 

8.3.3  Retaining Wall No.3  

 

Retaining wall No. 3 consists of two segments. From Station 6651+56 to Station 

6657+00 is Caltrans Standard Type 5 wall with a height varying from 6 to 14 feet. From 

Station 6657+70 to Station 6658+09 is Caltrans Type 7B wall with a height of 6 feet. 

This wall is situated to the east of the existing northbound roadway. A 4’x3’ box culvert 

runs through the wall at Station 6654+70. Geotechnical field investigations (A-12-024, 

A-12-025, and A-13-026) showed that the subsurface soils are stiff to very stiff sandy silt 

and sandy lean clay with PP values ranging from 1.5 to 3.5 tsf. The existing subsurface 

condition shall provide sufficient bearing capacity for this wall. Using an average 

cohesion of 2 ksf, the foundation soil has a factored bearing capacity of at least 5.6 ksf 

(with resistance factor of 0.55). This is greater than the required gross uniform bearing 

stress of 4.0 ksf for a 12-foot-high Type-5 retaining wall per Caltrans Revised Standard 

Plans B3-4A (2012). This is also greater than the required gross uniform bearing stress of 

1.0 ksf for a 6-foot-high Type-7B retaining wall per Caltrans Bridge Standard Detail 
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Sheet xs14-375-2 (2011). The computed peak ground acceleration at this location is 

approximately 0.7g. It is recommended to excavate two feet below the bottom and one 

foot to each side of the wall footing, and place Structure Backfill at 95% relative 

compaction. The computed total (immediate and consolidation) settlement is less than 

two inches.  

 

8.4 Minor Structures 

 

8.4.1 Overhead Signs 

 

The project proposes one Standard Plan Type VI, truss - single post overhead sign (sign 

No. A) and one Standard Plan Model 500, truss - single post changeable message sign 

(sign No. B). Sign No. A is located next to NB shoulder near Station 6637+50. The top of 

the post foundation is at elevation 71.5 feet. The closest boring to the proposed sign is A-

09-005 (Table 1). According to A-09-005, the subsurface soil is mainly stiff to hard sandy 

lean clay with PP values greater than 1.5 tsf. Sandstone bedrock was encountered at 

approximately 55 feet elevation. Based on this information, it is recommended that 22 

feet standard plan 60-inch CIDH pile be used for this sign. Note that drilling of the CIDH 

pile may encounter bedrock. 

 

Sign No. B is located next to NB shoulder at Station 6521+30. The top of the post 

foundation is at elevation 115 feet approximately. The closest boring is A-13-028 (Table 

1). According to A-13-028, the subsurface soil is mainly stiff to very still sandy lean clay 

with PP values greater than 1.5 tsf. Based on this information, it is recommended that 22 

feet standard plan 60-inch CIDH pile be used for this sign. It is noted that drilling of the 

CIDH pile may encounter bedrock.  

 

8.4.2 Culverts 

 

As mentioned in Section 7.1.1, there is a deep existing ditch on the west side of the 

existing roadway that begins at the toe of a landslide near Station 6601+00, and runs 
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parallel to the highway southerly to Station 6594+00. This ditch will be buried under the 

new embankment. We recommend additional underdrain system be installed along the 

bottom of this to-be-buried ditch to collect potential surface runoff that may seep under 

the new embankment. The recommended underdrain is shown in Figure 5 below. 

 

 

There is a new 42.7’x4’x3’ box culvert extension at Station 6654+40 on “FR” line. For 

this box culvert extension, we recommend the following (Figure 6): in addition to 

Standard Plan excavation and backfill requirements for culverts (2010 Standard Plan 

A62E/A62G): Excavate all material to a minimum depth of one foot below and one foot 

to each side of the culvert. Place subgrade enhancement geotextile across the bottom of 

the excavation and replace the excavated material with Structure Backfill at 95% relative 

compaction. 



Geotechnical Design West 

  

 

                              29   

 

 

 

9. MATERIAL SOURCES 

 

This section is covered in the Materials Report. 
 

10. MATERIAL DISPOSAL 

 

Excess material shall be disposed of outside State R/W as per Section 19 of the Standard 

Specifications.  

 

11. CONSTRUCTION CONSIDERATIONS 

 

11.1   Construction Monitoring and Instrumentation  

 

To facilitate the Resident Engineer to determine whether to increase or decrease the 

duration of settlement periods, we recommend the embankment construction at the San 

Antonio Creek Bridge approach embankments be monitored. This can be most effectively 

achieved by installing the Settlement Platforms.  
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We recommend fluid level settlement platforms be installed at the locations determined 

in the field by the Geotechnical Engineer. The device should be installed by qualified 

personnel in accordance with California Test 112, “Method for Installation and Use of 

Embankment Settlement Devices.”  The platform of the device should be placed on either 

the original ground or a working table not more than 2 feet above the original ground.  

 

Representative from our Office should be at the site when installing these instruments. 

Qualified personnel should monitor and record the amount of the settlement during and 

after construction is completed. The settlement monitoring interments should be 

evaluated weekly by the project Geotechnical Engineer to determine the end of the 

settlement period. 

 

11.2   Differing Site Conditions 

 

Early communication between the Resident Engineer, the Contractor and the Office of 

Geotechnical Design – West is recommended as soon as differing site conditions are 

recognized during construction.    

 

See Section 4-1.06 of the Caltrans Standard Specifications for details.  

 

12.           APPENDIX 

 

A. Non-Standard Special Provisions (NSSP) for Rammed Aggregate Pier / Stone Column 

(in 2006 format) 

B. Laboratory Test Results 

 



 
 
 
 
 

Appendix A 

 

Non-Standard Special 

Provisions for Rammed 

Aggregate Piers 

(2006 Format) 



10-1.__  RAMMED AGGREGATE PIERS/STONE COLUMNS  

GENERAL 

Summary 

This work includes specifications for constructing rammed aggregate piers/stone 

columns. The work shall commence in advance of the installation of retaining wall footing 

and construction of embankments at locations shown on the plans, and after the removal of 

any existing AC and PCC pavements. 

Rammed aggregate pier or stone column shall be selected by the Contractor to be used 

for construction. 

Rammed aggregate piers/stone columns shall conform to the details shown on the plans, 

as specified in these special provisions, and as directed by the Engineer.  The work includes 

the supply of all materials and equipment and the performance of all work necessary for, 

and incidental to, the densification of the subsurface soils in accordance with the plans and 

these special provisions, and with additions or deletions as directed by the Engineer. The  

rammed aggregate piers/stone columns shall extend to the specified elevations as shown on 

the plans or refusal criteria as specified in these special provisions, and as directed and 

approved by the Engineer. Foundation recommendations are included in the 

"Supplemental Project Information," in these special provisions 

Comply with Section 7-1.11, “Preservation of Property,” of the Standard Specifications 

regarding damage from rammed aggregate piers/stone columns operations to existing 

utilities, improvements and facilities. 

 

Submittals 

The Contractor shall submit to the Engineer, for review and approval, the rammed 

aggregate pier/stone column element layout for the ground improvement area shown on the 

plan. 

 

Pre-construction Submittals 

The Pre-construction submittal for approval of the Engineer shall contain as a 

minimum: 

 

1. Rammed aggregate pier/stone column elements layout drawings (within the ground 

improvement area shown on the plans). 

2. Working drawings showing the construction sequence and layout of number-

identified rammed aggregate pier/stone column diameter, and depths. 

3. Detailed drawings of the load test. 

4. Access grading plan with any additional erosion control items noted. 

5. Sample of rammed aggregate pier/stone column in-fill material or certified test 

results. 

6. Ground movement, vibration, and noise control and monitoring plans. 

7. Anticipated maximum and average discharge wastewater flows from the subgrade 

improvement work. 

8. Erosion and sedimentation control procedures in the access grading plan. 

9. Type of vibro displacement equipment to be used including dimensions, horsepower 

and maximum amperage rating (for stone columns). 

10. Type of crane including expected boom length and maximum operating height (for 

stone columns). 

 



The listed submittals and other additional submittals shall conform to the requirements 

in Section 5-1.02, “Plans and Working Drawings,” of the Standard Specifications and these 

special provisions. 

 

Quality Assurance 

Rammed aggregate pier/stone column construction shall be carried out by a contractor 

having experience in the supervision and execution of densification by rammed aggregate 

pier/stone column techniques. 

All rammed aggregate pier/stone column work shall be under the direct control of 

skilled personnel employed by the Contractor and experienced in the use of the equipment.  

On-site supervisors shall have a minimum two-year experience in rammed aggregate 

pier/stone column construction, and equipment operators shall have a minimum one-year 

experience in rammed aggregate pier/stone column construction.  The Contractor shall 

submit a list identifying the on-site supervisors and equipment operators who will be 

assigned to the project.  The list shall contain a summary of each individual’s qualifications 

and experience. 

The Contractor shall submit, for review by the Engineer, a statement of the previous 

work experience similar to that specified in these special provisions.  The statement shall 

include at least 5 successful rammed aggregate pier/stone column projects within the past 

three years.  This statement shall include a written description of each project, contract 

title and number, owner’s name and current phone number, the dates and the extent of the 

work, the manner of its execution, and any other information that supports the 

contractor’s ability to carry out the work specified in these special provisions. 

 

SITE CONDITIONS 

The Contractor shall review the soil subsurface information provided.  The soil 

subsurface information is included in the Plans and "Supplemental Project Information."   

Information shown represents existing conditions at the specific boring locations at the 

time the borings were performed. 

Difficult rammed aggregate pier/stone column installation is anticipated due to the 

presence of large blocks of hard rock in a soft clay matrix, loose/soft slide mass, presence of 

high groundwater, subsurface concrete debris, underground utilities, sound control, 

vibration monitoring, and traffic control equipment.  Subsurface strata may contain 

rubble, concrete, abandoned foundations, utilities, and other materials obstructing 

installation of the elements.  Known obstructions and areas of known obstructions are 

indicated in the plans and these special provisions. 

The Contractor shall visit the site and carry out all necessary examinations or 

investigations and shall make independent interpretations of all available information 

regarding the requirements, limitations, constraints of the work, and the conditions under 

which the work will be performed.  The Contractor shall inspect the site and review 

available drawings to become fully aware of all existing facilities, underground utilities and 

site conditions.  The Contractor shall promptly notify the Engineer of any ambiguity, 

inconsistency, or error in the plans and specifications that may be discovered.  The 

Contractor shall be responsible for the completion of any additional site grading required 

to facilitate the rammed aggregate pier/stone column work, and for access to job site. 

 



MATERIALS 

Rammed pier/stone column in-fill aggregate shall consist of hard, durable, angular, 

clean crushed rock, and shall be free from clay lumps, cementation, organic material, and 

other deleterious substances. Rammed pier/stone column in-fill shall have a Durability 

Index of not less than 40 in accordance with California Test Method 229 and shall conform 

to the following gradation: 

 
Sieve Sizes Percent Passing by Weight 

76.2 mm (3 in) 100 

38.1 mm (1-1/2 inch) 90 - 100 

25.4 mm (1 inch) 80 - 100 

19 mm (3/4 inch) 0 – 85 

 

The in-fill aggregate under the Airport Boulevard approach embankments and the 

Airport Boulvard/SR101 on-ramp Embankment shall meet the requirement and gradation 

given above.   

For rammed aggregate pier/stone column only, the top 3 feet (minimum) of the in-fill 

aggregate under the retaining wall footing shall be Class 2 aggregate base.  If the 

groundwater is deeper than 3 feet below the top of aggregate pier under the retaining wall 

footing, Class 2 aggregate base shall be used as in-fill aggregate above the groundwater. 

Regardless of the location of groundwater, in-fill aggregate for the bottom lift or bottom 

bulb shall meet the requirement and gradation given above. 

The sieve designations for the gradation shall conform to the ASTM Standards (ASTM 

C136).  Specific gravity and unit weight of rammed aggregate pier/stone column in-fill will 

be determined by California Test Methods 206 and 212, respectively. 

 

Equipment (Rammed Aggregate Pier) 

Special high-energy densification apparatus shall be employed to densify the rammed 

aggregate pier elements during installation.  The apparatus shall apply direct downward 

impact energy to each lift of the aggregate.  Contractor shall use a breaker and tamper 

capable of developing that impact energy to meet the requirements as determined by the 

modulus test pier.  The tamper shall be beveled, and shall have a minimum energy rating 

of 2950 pound force-foot (4000 joules of force) per blow.  The foot of the tamper shall be at 

least 25 inches in diameter. 

 

Equipment (Stone columns) 

The vibrating probes shall be of the bottom feed type and shall be rated by the 

manufacturer to provide at least 150 horsepower and 44.1 Kips of horizontal force and 

designed to penetrate the soil vertically to required depths.   The vibrating probes and 

equipment required for the work shall be in good working order and shall be adequate to 

densify the soils in accordance with the specified acceptance criteria at the design spacing 

and to the depths required. 

 

CONSTRUCTION 

Test Areas 

Before production work, the Contractor shall install rammed aggregate pier/stone 

column at 2 test areas at locations specified by the Engineer, to evaluate and to facilitate 

refinement of the method, equipment, and procedure to be used by the Contractor and 

provide an initial assessment of the rammed aggregate pier/stone column performance.  



The test area shall be approximately about 50 by 24 feet and shall use production rammed 

aggregate piers/stone columns.  The rammed aggregate piers/stone columns shall be 

installed in accordance with the plans at each test area location. 

 

Rammed Aggregate Pier Requirements 

Rammed aggregate pier shall be constructed at a maximum spacing of 8 feet center to 

center under San Antonio Creek Bridge north approach embankment as shown on the 

approved plans, unless otherwise approved by the Engineer.  The diameter of the 

Aggregate Piers at any depth shall be no less than 30 inches.   The thickness of each 

aggregate lift shall not exceed 16 inches before compaction.  The specified minimum 

aggregate pier diameter and maximum center-to-center spacing is to achieve a minimum 

area replacement ratio of 7.7% below San Antonio Creek Bridge north approach 

embankment.  The area replacement ratio is calculated as the area of a ground 

improvement to the tributary area of a single aggregate pier. 

 

Stone Columns Requirements 

The Contractor shall not use water jet to aid the advance of the vibrating probe or 

assist the installation of the stone column.   After penetration to the full treatment depth, 

the vibrating probe shall be slowly retrieved in 1 to 1.5 foot increments to allow in fill 

placement.   The vibrating probe shall be re-driven several times through each increment 

into a recently treated depth interval to observe amperage build up. 

Vibro displacement stone columns shall be constructed at a maximum spacing of 4 feet 

center to center under the retaining wall footing and 8 feet center to center under the 

Airport Boulevard approach embankments and Airport Boulevard/SR101 On-Ramp 

embankment as shown on the approved plans, unless otherwise approved by the Engineer.  

The diameter of the Vibro displacement stone columns at any depth shall be no less than 30 

inches and shall be increased where necessary to achieve the required criteria.  The lift 

thickness of each Vibro lift shall not exceed 42 inches before vibration.  The specified 

minimum Vibro displacement stone column diameter and maximum center-to-center 

spacing is to achieve a minimum area replacement ratio of 7.7% below San Antonio Creek 

Bridge north approach embankment.  The area replacement ratio is calculated as the area 

of a ground improvement to the tributary area of a single column. 

Contractor shall facilitate automated real time data collection and monitoring systems 

to record and monitor vibration energy and stone column volume as a function of depth in 

each column.   The systems shall be operational to the satisfaction of the Engineer prior to 

beginning the installation of stone column work station used.  The systems, as a minimum, 

shall monitor and record continuous depth of probe in feet of: 

 

1. Power consumption of vibrating probe (Amperage), or other equipment specific 

parameters which are measures of penetration resistance and densification; and 

2. Weight Volume of processed in fill material and stone column diameter in English 

units. 

 

The Contractor shall provide to the Engineer an electronic copy of the data and a 

graphic printout of the key parameters as part of the daily log of each stone column 

construction.   The daily log shall be delivered to the Engineer the next working day.   The 

recorded data and graphic printout log shall identify the date, name, location, equipment 

used, and the equipment operators. 

 



Rammed Aggregate Pier Testing 

Aggregate pier modulus load test(s) shall be performed at two locations under San 

Antonio Creek Bridge north approach embankment. The locations shall be approved by 

the Engineer.  The modulus load test shall be performed on the neat diameter of the 

aggregate pier.  Each modulus test shall be performed to a maximum of 120% of the design 

load on a 30 inch diameter aggregate pier. The design load is 40 kips.   

ASTM D1143 shall be used as a guide to establish load increments, load increment 

duration, and load decrements.  A telltale shall be installed at the midway point and at the 

bottom of the test pier so that the mid point and bottom of the pier deflections may be 

determined.  The deflection at the bottom of the pier shall be no more than 20 percent of 

the top of pier deflection at the design stress level. 

Modulus test shall be performed in accordance with the requirements outlined in the 

contractor’s submittal and these special provisions.  The modulus test results shall exceed 

the minimum modulus of 150 psi/inch at 100% design load.  The tamping time, aggregate 

lift thickness, and production schedule will be determined by the contractor and approved 

by the Engineer based on the results of the modulus testing.  If the modulus, as determined 

form the test result, is less than that shown on the plans, the rammed aggregate pier 

elements design may need modifications including changes to the shaft length and 

diameter.  All such changes will be approved by the Engineer. 

After completion of the bottom rammed aggregate pier bulb (lift), the energy source 

shall be turned off and the bottom stabilization verification test (BST) shall be performed 

as follows: 

 

1. Place a reference bar over the rammed aggregate pier cavity and measure to a 

reference point on the tamper shaft that has been left on top of the aggregate bulb 

(lift).  

2. After ramming the bottom lift, wait 60 seconds and then apply the installation 

energy for 15 seconds. 

3. Measure the vertical deflection of the tamper shaft.  If the vertical movement is 

greater than 150 percent of the movement achieved during the modulus test BST, 

energy shall be applied to re-densify the bulb.  The procedure for measuring shall 

then be repeated.  If there is still movement, a lift of aggregate may be placed on top 

of the bottom bulb and the BST shall be performed on this second lift after it is 

densified.  If there is movement on the second lift, a third lift shall be placed and 

tested. 

4. Movement shall be limited to less than 150 percent of the values recorded during the 

modulus test installation before completion of the lower half of the pier shaft.  

 

Stone Columns Verification Testing 

Verification that the specified densification has been improved and achieved shall be 

determined following treatment of initial test column areas and at regular intervals 

thereafter by the Contractor.  Cone penetration test method, performed in accordance with 

ASTM Designation:  D-3441, shall be used for verification testing.  Cone penetration tests 

shall be performed by cone penetration equipment that are capable of penetrating the soil 

vertically to the stone column tip elevation shown on the plans. 

A comparing set of two cone penetration tests, one before the stone column installation, 

and the other after the stone column installation, shall be performed for each 1550 square 

feet of stone column area respectively to monitor the magnitude of soil improvement by 

stone columns.  Locations of cone penetration tests within each comparing set shall be 



placed no more than 10 feet apart.  Each cone penetration test shall be centered between a 

group of 3 or 4 adjacent stone columns that are arranged in a pattern similar to the corner 

of a polygon with nearly equal sides.  The location of cone penetration tests shall be 

approved by the Engineer and shall be recorded on the as-built layout plan. 

One Additional cone penetration test shall be performed for each 3100 square feet of 

stone column area after stone column installation, at random with locations identified by 

the Engineer during construction.  Additional cone penetration test locations and cone 

penetration tests may be required as directed by the Engineer where the method of 

densification is changed. 

Compensation for required additional cone penetration tests ordered by the Engineer 

required where the method of soil densification is changed will be paid for as extra work as 

provided in Section 4-1.05, "Changes and Extra Work," of the Standard Specifications. 

In cone penetration tests, cone tip resistance, qc; sleeve friction, fs; and pore water 

pressure, U; shall be measured at 2 inch depth increments, or less, throughout the length of 

the test probes. 

In cone penetration tests, normalized corrected cone tip resistance will be calculated 

using the following formula, Qc, sleeve friction, fs, and pore water pressure, U, shall be 

measured at 2 inch (50 mm) depth increments, or less, throughout the length of the test 

probes. 

 

qT = qc + (1-a)*ubt 

 

a = d
2
/D

2
 

 

where 

qT is corrected cone tip resistance, psi 

qc is cone tip resistance, psi 

d is diameter of load cell support, ft 

D is diameter of cone, ft 

ubt is pore water pressure reading behind the cone tip, psi, measured at depth 

increments of 2 inch or less 

The acceptance criteria for foundation ground improvement will include the following: 

The minimum corrected qT value as measured in the center of any equilateral triangle 

formed by the stone column pattern, shall be no less than 1160 psi (84 tons per square foot).  

The average cone tip resistance values over a 5-feet depth interval shall be no less than 

1450 psi (110 tons per square foot). 

All strata, seams, lenses or pockets of soils exhibiting a Soil Behavior Type Index, Ic, 

greater than 2.6 will not be included in the calculation of the average corrected cone tip 

resistance.  The Soil Behavior Type Index, Ic, shall be calculated based on the formula 

presented by Jefferies and Davies in the paper “Estimation of SPT N values from the CPT” 

ASTM, 1993. 

If the cone penetration tests indicate the specified criteria have not been met, the 

Contractor shall perform additional cone penetration tests, as directed by the Engineer, to 

define the limits of the area of failing to meet the criteria.  Additional stone columns shall 

be installed in areas in which the specified criteria are not met.  Additional stone columns 

shall be centered between groups of 3 or 4 already installed stone columns.  Additional cone 

penetration tests required by the Engineer will be paid for as extra work as provided in 

Section 4-1.03D, "Extra Work," of the Standard Specifications.  Additional stone columns 



will be installed at the Contractor’s expense.  Additional cone penetration tests will be 

conducted at the Contractor’s expense. 

 

Site Grading 

The working site grade at the time of Notice to proceed will be that as shown in the 

plans. 

The Contractor shall be responsible for the completion of any additional site grading 

required to facilitate the rammed aggregate pier/stone column work, and to provide for 

access to the jobsite.  In addition, the Contractor shall be responsible for the preparation of 

any required working platforms or earth berms related to sediment control. 

 

Layout and Scheduling 

The Contractor shall accurately set out the compaction points at the site, in accordance 

with the plans, or approved construction drawings.  The Contractor shall locate and 

construct the rammed aggregate piers/stone columns with a deviation not to exceed 4 

inches horizontally from the positions shown on the plans or on the approved Contractor’s 

alternative plans and at any other additional or alternative locations as specified by the 

Engineer.  The completed rammed aggregate piers/stone columns shall not deviate by more 

than 2 inches in 10 feet vertically.  Diameter of the rammed aggregate piers/stone columns 

shall not be more than 10 percent below the planned diameter.  The Contractor shall be 

responsible for the design of the layout plans and all required construction details, 

surveying, and staking. 

 

Vibration, Ground Movement, Noise Control, and Monitoring 

The Contractor shall carry out the work without damaging existing structures and 

services by excessive vibration, by inducing vertical or lateral ground movements beneath 

or adjacent to them, by the rise of groundwater levels, or by the off-site discharge of 

unacceptable waste water and/or sediment. 

The Contractor shall take adequate precautions such that vibration and ground 

movement from rammed aggregate pier/stone column installation will not cause undue 

interference or damage to neighboring properties or buildings.  Monitoring system shall be 

incorporated into the noise control and monitoring plan submitted as a part of the Pre-

construction submittal.  The Contractor shall submit the Pre-construction submittal for the 

Engineer’s approval at least 15 days prior to beginning of work.  The Contractor shall 

install the monitoring systems according to the approved plan.  The Contractor shall 

monitor ground movement, ground vibrations, and noise level during the operation of the 

rammed aggregate pier/stone column equipment and monitor ground movement 

throughout the duration of the construction. 

Erosion and Sedimentation Control features shall be incorporated into the access 

grading plan submitted as a part of the Pre-construction submittal. 

When and if, in the opinion of the Engineer, ground vibrations, movements or noise 

from rammed pier/stone column installation adversely affect the project and neighboring 

properties and buildings, the Engineer may direct the Contractor to use alternative 

methods or procedures.  Alternate methods shall be subject to the prior approval of the 

Engineer, but shall remain the responsibility of the Contractor. 

Based on the results of the verification testing and subject to the discretion of the 

Engineer, rammed aggregate piers/stone columns addition to or deletion from those 

indicated on the approved drawings may be required to achieve ground improvement 



requirements.  The Engineer will advise the Contractor as to the location and depth of any 

additional or deleted rammed aggregate piers/stone columns.  With the possible exception 

of the area replacement ratio density and spacing criteria, the construction of the 

additional rammed aggregate piers/stone columns shall be in accordance with these special 

provisions.  If the approved drawings are based on the Contractor's alternative plan, the 

Contractor shall determine the location and depth of any additional or deleted rammed 

aggregate piers/stone columns and submit the changes to the Engineer for approval. 

Following verification testing of the initial test pattern of rammed aggregate piers/stone 

columns to achieve the specified densification criteria, the Contractor may be required to 

adjust the construction methodologies and/or the spacing and/or the arrangement of 

rammed aggregate piers/stone columns to achieve the specified densification criteria. 

Additions to, or deletions from the total number of rammed aggregate piers/stone columns 

may also be required. 

 

Site Cleanup 

The Contractor shall be responsible for removal from the site, and satisfactory disposal 

off-site, of all deleterious materials, including silt, organic material, sediment, disturbed 

materials, and construction debris. 

Heave and/or collapse of the ground surface at the work site may result from the 

densification effort, by rammed aggregate pier/stone column construction.  Restoration of 

the area of treatment and adjoining areas affected by the work shall be the responsibility of 

the Contractor, unless otherwise approved by the Engineer. 

All cavities, depressions, and irregularities, resulting from the Contractor’s activities, 

shall be repaired by grading and compacting the area to match the surrounding terrain. 

The cost of such site cleaning and restoration shall be considered incidental to the prices 

bid for the work in this Contract, and no additional payment will be made. 

 

Removal of AC and PCC pavement  

Before the installation of rammed aggregate piers/stone columns, all AC and PCC 

pavement shall be removed from the areas shown on the plans to receive rammed 

aggregate piers/stone columns. The Contractor shall be responsible for removal from the 

site, and satisfactory disposal off-site, the removed pavement as directed by the Engineer. 

Disposal of PCC pavement grooving, grindings and boring residues shall comply with 

"Disposal of Portland Cement Concrete (PCC) Pavement Grooving and Grinding 

Residues" in these special provisions. 

 

Field Records for Rammed Aggregate Piers/Stone Columns 

The Contractor shall maintain the following field records for each rammed aggregate 

pier/stone column: 

 

1. Identification and location. 

2. Date and time required for completion. 

3. Elevation of the ground surface immediately before and after completion. 

4. Pier/stone column length and drilled diameter. 

5. Average lift thickness of each rammed aggregate pier. 

6. Elevation of and depth to the lowest penetration level of each stone column vibro-

displacement probe. 

7. Quantity of stone used per lineal foot of each stone column. 



8. Maximum vibration energy (indicated by electrical current output) vs. depth 

throughout the entire duration of each vibro-displacement process. 

9. Type and size of equipment used. 

10. Depth of groundwater and any unusual conditions encountered. 

11. Monitored vibration, ground movement, and noise levels. 

 

The Contractor shall provide the Engineer with a copy of all the field records at the 

next day of production, for all of the rammed aggregate piers/stone columns installed on 

the previous day. 

 

Wastewater 

Wastewater from the rammed aggregate pier/stone column construction operations 

shall not be permitted to enter local drainage systems or wetlands, and shall conform to 

"Construction Site Management" and "Temporary Active Treatment System" in these 

special provisions.  Erosion and Sedimentation Control features shall be incorporated into 

the access grading plan submitted as a part of the Pre-construction submittal.  All surface 

runoff and water from dewatering operations shall be captured and conveyed to the storm 

water detention and treatment sites.  No direct discharge to adjacent drainage systems or 

surrounding wetlands will be allowed. 

As part of the pre-construction submittal, the Contractor shall state the anticipated 

maximum and average discharge wastewater flows from the rammed aggregate pier/stone 

column work. 

Silty material and other debris washed out of the soil during the densification process 

shall be disposed of as provided in Section 19-2.06, "Surplus Material" of the Standard 

Specifications, and must not be incorporated into the work and or allowed to contaminate 

the site soil. 

 

Acceptance 

Acceptance of the rammed aggregate pier/stone column work will be based on review 

by the Engineer of the verification test results in conjunction with the Contractor's daily 

record sheets indicating compliance with the performance criteria and materials 

requirements specified herein. 

If a zone of ground improvement area fails to meet the performance specification, the 

Contractor shall continue to work to achieve the required performance and may employ 

any methods that are acceptable by the Engineer in order to attain the required 

performance. 

 

MEASUREMENT AND PAYMENT 

Rammed aggregate piers/stone columns, including piers/stone columns in test areas, 

will be measured and paid for by the linear feet of the sizes listed in the Engineer's 

Estimate.  The quantity to be paid for shall be the depth of rammed aggregate pier/stone 

column installed between the top and bottom elevations of the rammed aggregate 

pier/stone column as shown on the approved plans, or ordered by the Engineer. 

The contract prices paid per linear foot of the sizes listed in the Engineer's Estimate for 

rammed aggregate piers/stone columns shall include full compensation for furnishing all 

materials, labor, tools, equipment and incidentals and for doing all the work involved in 

rammed aggregate piers/stone columns, complete in place, including ground improvement 

area layout plans, monitoring, predrilling and backfilling for predrilled holes, site clearing 



and restoration, field records, as shown on the plans, as specified in these special 

provisions, and as directed by the Engineer. 

Full compensation for removal and disposal of AC and PCC pavement from the 

rammed aggregate pier/stone columns work shall be considered included in the contract 

prices paid per linear foot of the sizes listed in the Engineer's Estimate for rammed 

aggregate piers/stone columns, and no additional compensation will be allowed therefore. 
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The Marin-Sonoma Narrows (MSN) HOV Widening Project proposes to add High Occupancy
Vehicle (HOV) Facilities to United States Highway (US) 101 from the junction of State Route
(SR) 37 in the City ofNovato to just north of the Corona Road Overcrossing (OC) in the City of
Petaluma, a distance of approximately 25.7 kIn (16.0 mi). The project limits have been divided
into three segments, corresponding to the type of existing facility. Segments A & C consists of
the existing freeway in the cities ofNovato and Petaluma, respectively. Segment B is the
existing expressway between the two cities. There are two build alternatives being studied:
Fixed HOV lanes throughout the project limits; and fixed HOV lanes thru the cities ofNovato
and Petaluma and a reversible HOV lane between the two cities. A Location Map is included as
Attachment B.

Through Segment B, locally referred to as the "Novato Narrows," it is proposed to upgrade the
existing facility from an expressway, with at-grade intersections and driveway access, to a
freeway, with interchanges and frontage roads to provide access to intersecting roadways and
adjacent parcels. There are four Access Options being studied within this segment, varying in
the locations of proposed interchanges, frontage roads and bikeways. The project will also
improve the safety of the route by increasing visibility (sight distance), improving drainage to
address recurring flooding and providing wider shoulders for emergencies.

The project costs for the build alternatives were estimated in June 2007 and vary from $746.6
million to $750.6 million, depending on alternative and access option. These escalated costs
include $541.3 million to $545.7 million for construction, $51.9 million for Right-of-Way and
Environmental mitigation, and $153.4 million to $154.3 million for support. The estimated
construction cost for each build alternative is shown in Table 5-7 in Section 5. Phased
construction of this project is proposed, with funding from a combination ofprograms beginning
in the 9/10 FY including STIP, CMlA, TCRP, Sonoma County Local Measure M, SAFETEA
LU, and TEA2l Demonstration. The project has been assigned the Project Development
Processing Category 1 because it requires substantial new right of way, access control and new
Freeway Agreements.

SECTION 2 - RECOMMENDATION

Approval is recommended to publicly circulate the Draft Environmental Document (DED) and
schedule public hearings in the "open house" format.

SECTION 3 - BACKGROUND

3.1 - Project Background

The MSN Project was originally programmed as three separate projects that were initiated to
achieve the corridor goal ofreducing recurring congestion using a multi-modal approach. To
continue the individual characteristics of these original programming documents, three
segments were created in the MSN Project, corresponding with the existing facility types and
limits ofthe original Project Initiation Documents (PIDs):

[
\

I
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• The PSR for Segment C of the project (04-28112K) was approved on August 3, 2001,
and proposes HOV operational improvements to the existing freeway portion of US
101 in Sonoma County from 0.2 km (0.1 miles) south of the Lakeville Highway/SR 116
Interchange in Petaluma to 0.5 km (0.3 miles) north ofthe Corona OC in Petaluma.
This segment is 5.8 km (3.7 miles) in length. The estimated construction cost was $63
million with a total project cost, including RlW and support, of $72,085,000.

• The Project Study Report (PSR) for Segment A of the project (04-28200K) was
approved on April 24, 2001, and proposes HOV operational improvements to the
existing freeway portion of US 101 in Marin County, in the city ofNovato from 0.5 km
(0.3 miles) south of the Route 101137 separation to 1.4 km (0.9 miles) north of Atherton
Avenue interchange (lC). This segment is 6.8 km (4.2 miles) in length. The estimated
construction cost was $75 million with a total project cost, including RIW and support,
of $94 million.

• The PSR for Segment B of the project (04-26400K), locally referred to as the "Novato
Narrows," was approved on January 29, 1999, and proposes HOV operational
improvements and upgrading the existing expressway portion ofUS 101 to a
controlled-access freeway from 1.4 km (0.9 miles) north of the Atherton Avenue IC in
the city ofNovato, Marin County, to 0.2 km (0.1 miles) south of the Lakeville
Highway/SR 116 Interchange in the city of Petaluma, Sonoma County. The
expressway-to-freeway conversion will improve traffic flow and safety by providing
interchanges and replacing access, improving visibility, providing wider shoulders and
emergency pullouts, and eliminating recurrent flooding. This segment 13.1 km (8.1
miles) in length. The estimated construction cost was $170 million with a total project
cost, including RlW and support, of$216,166,000.

I
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As these PIDs were fmalized, Caltrans and its partner agencies, the Federal Highway
Administration (FHWA), the Transportation Authority ofMarin (TAM) and the Sonoma
County Transportation Authority (SCTA), realized the benefits of combining the three
projects into a single study area to address potential cumulative impacts in a comprehensive
Enviromnental Impact Report/Enviromnental Impact Statement (EIRlEIS). A Project
Change Request (PCR) was prepared to combine the study limits under EA 04-264000.
Approval ofthis PCR is pending. Studies on this combined project were initiated with a
strong emphasis on pursuing early detailed studies (change control) for: surveys, aerial
photography, stage construction, geotechnical work, bridge studies, and utility mapping.

The formal enviromnental process was initiated when the Notice of Preparation (NaP) was
published in the Governor's Office of Planning and Research State Clearinghouse on April
23,2001. This was followed by the publication of the Notice ofIntent (N0l) in the Federal
Register on May 2, 200I.

Project development during the PID and Project Approval & Enviromnental Document
(PA&ED) phases utilized the International System of units (Metric). Per current Caltrans
policy, the fmal design will use U.S. Customary Units (English). This document, where

California Department ofTransportation Page 2 of 51
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appropriate, contains dual dimensions to indicate the English dimension to be used in the
construction documents.

3.2 - Route History

US 101 was originally constructed in 1917 as a two-lane highway, utilizing Redwood
Boulevard through the City ofNovato and Petaluma Boulevard through the City ofPetaluma.
It functioned in this capacity until 1929, when the placement of a new San Antonio Creek
Bridge allowed expansion to a four-lane divided highway. In the mid- to late 1940s, the
newest San Antonio Creek Bridge was constructed, allowing upgrade to the four-lane
expressway that we stilI see today between Novato and Petaluma.

That route configuration remained until the growth of local traffic forced modifications that
moved through-traffic out ofdowntown Novato and Petaluma. This was accomplished with
the freeway construction during the mid-1950s in Petaluma and the early 1970s in Novato. A
variety ofrehabilitations, operational improvements and safety improvements have brought
us to the route that we see today.

3.3.1 - Existing Facility Adjacent to the Project Limits:

• US 101 north of the project limits is a four-lane freeway with fenced access control and
a 6.6 m (22 ft) non-paved median containing a double thrie-beam barrier. Studies for
upgrading this facility, similar to the scope ofthe MSN Project, are ongoing under 04
OA1800.

• US 101 south of the project limits is an eight-lane freeway with fenced access control
and a 6.6 m (22 ft) paved median with a concrete barrier. It includes a contiguous HOV
lane in both directions. Monday through Friday, HOV lane traffic is restricted to
vehicles with two or more persons, and motorcycles and permitted fuel efficient
vehicles between 6:30 and 8:30 a.m. in the southbound direction and between 4:30 and
7:30 p.m. in the northbound direction. Outside of these periods HOV lanes are open to
mixed-flow traffic.

3.3 - Existing Facility

The individual characteristics of the existing facilities ValY significantly along this portion of
the US 101 corridor, from urban freeway to rural highway. Caltrans' 2003 congestion
monitoring studies indicate that recurrent delays occur within the study limits during the AM
peak traffic period on the southbound US 101 and during the PM peak traffic period on'
northbound US 101. The results of these studies indicate that traffic demands for some study
area roadway sections al'e either at or exceed their existing capacities. Consequently,
congestion occurs at the approaches to several critical bottleneck locations. The roadway
within the project limits has been rehabilitated several times with varying methods,
culminating in a relatively smooth riding surface.

I
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• The existing structures within the project limits are shown in Table 3-1 below.

• Segment C of the project through the City ofPetaluma is a four-lane freeway with
fenced access control, 3.66 m traffic lanes, 3.0 m (lOft) outside shoulders and 1.5 m (5
ft) inside shoulders. The majority of the existing curves in this segment meet current
horizontal alignment, vertical profile and sight distance requirements for a 110 km/h
(70 mph) design speed. The non-paved median varies in width from 8.6 m (28 ft) to
10.5 m (35 ft) and contains a double thrie-beam barrier. The majority of the drainage
facilities through this segment can be utilized with only minor modifications.
Localized flooding has historically been a problem west of the freeway in the City of
Petaluma.

~/'
3.3.2 - Existing Facility within the Project Limits: ~

• Segment A of the project through the City ofNovato is a six-lane freeway with fenced ~~.
access control, typically comprising three 3.66 m lanes in each direction, 3.0 m (lOft) -::?'
outside shoulders and 1.5 m (5 ft) inside shoulders. The majority ofthe existing curves
in this segment meet current horizontal alignment, vertical profile and sight distance
requirements for the 110 km/h (70 mph) corridor design speed. The non-paved median
varies in width from 8.5 m (28 ft) to 13.7 m (45 ft) and contains a double thrie-beam
barrier. The majority of the drainage facilities through this segment can be utilized for
the MSN Project with only minor modifications; no historical drainage issues or
recurring flooding has been documented.

• Segment B of the project is a four-lane expressway with two 3.66 m lanes in each
direction. Much of the existing facility in this segment does not meet current
horizontal alignment, vertical profile and sight distance requirements for the 110 km/h
(70 mph) corridor design speed. The shoulders are variable width, with the outside
shoulders varying from 1.5 m to 2.4 m (5 to 8 ft) and the inside shoulders varying from
0.6 m to 1.2 m (2 to 4 ft). The non-paved median varies in width from 3.4 m (11 ft) to
15.5 m (51 ft) and contains a double thrie-beam barrier. Local traffic accesses the
expressway utilizing 31 driveways and seven (7) at-grade intersections. Although
access control has not been purchased for this portion of the route, privately owned
fencing adjacent to the State right ofway does exist. The majority of the drainage
facilities through this segment must be replaced or upgraded due to their age, capacity
or condition. There are two locations where roadway flooding has historically recurred.
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3.3.3 - Multi- Modal Facilities:

*ProJect currently under construcl1on that should be completed prIor to PA&ED of MSN.
# Clearance over waterway

• Buses - Transit service along the corridor is provided by several entities, including
Golden Gate Transit, Marin County Transit, Sonoma County Transit and Petaluma

• Bike and Pedestrian Facilities - Bicyclists and pedestrians are not pennitted on US 101
in the Segments A & C; there are alternate parallel routes on local streets. Access
across US 101 is provided at interchanges throughout the corridor. Through Segment B
bicyclists and pedestrians utilize the shoulder of the expressway.

I
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Table - . EDstlD!! tructures
Vertical

Clearance Year
Bridge Length Width (Railroad) Built

Number Brid!!e Name KP (,;) (m) (m) (Widen)

27-0081H Ignacio Separation & OR 30.5 322.8 10.4 5.59 1964
27-0081F W371N101 Connector OR 30.5 201.8 8.0 6.15 1964
27-0085F SI01-E37 Connector 30.4 93.0 10.4 5.69 1964
27-0108R Ignacio OR 30.5 221.6 10.4 6.27(8.20) 1964
27-0086K South Novato Blvd. OC 30.5 48.8 8.0 4.92 1964
27-0088 Rowland Blvd OC R32.5 332.2 27.6 5.11 1974
27-0089RIL Novato Creek R33.0 58.5 18.5 R, 16.1 L N/A 1974
27-0090RIL Franklin Ave OR R33.7 117.3 16.1 R, 19.1 L (7.13) 1974
27-0091 De Long Ave OC R34.0 67.4 29.2 5.15 1974
27-0103Y De Long Ave OR R34.0 67.1 22.6 (7.80) 1974
27-0092RIL Olive AveUC R34.5 38.1 16.IR&L 4.65 1974
27-0093 Atherton Ave OC R35.4 71.3 28.3 5.26 1974
27-0104Y Atherton Ave OR R35.4 35.7 25.0 (7.05) 1974
27-0101 North Rush Creek RCB R35.4 116.0 7.9 N/A 1974
27-0100 Rush Creek (S Branch) R35.5 8.8 44.5 N/A 1974
27-0094RIL North Novato OR 35.9 135.6 16.1 R&L (7.15) 1974
27-0115 Redwood Landfill OC 40.8 77.2 10.5 5.48 2007
27-C0051 S. San Antonio Creek N/A 30.8 8.5 N/A 1917
20-0019RIL San Antonio Creek 44.5/0.0 36.6 12.2 R, 10.1 L N/A 1947
20-0156RIL South Petaluma UC 5.6 43.0 10.3R&L 4.57 1956
20-0154RIL Petaluma River 5.3 270.1 9.6R&L 21.33# 1955
20-01551.' Route 101/116 SOR 5.8 162.8 9.7 4.72(6.92) 1956(2007)
20-0155R Route 101/116 SOR 5.8 195.4 9.7 5.23(7.77) 1956
20-0245 Caulfield Lane OC 6.4 75.0 18.9 5.26 1974
20-0247 Kenilworth School POC 7.3 197.2 3.2 5.64 1971
20-0246 East Washington St OC 7.7 76.2 27.6 5.18 1975
20-0163R1L Washinglon Creek 7.7 20.4 16.4 R, 13.0 L N/A 1955
20-0164K Washington Creek SIB Off 7.7 36.6 8.4 N/A 1955
20-0162RIL Lynch Creek 8.3 24.1 13.0R&L N/A 1955
20-0158RIL North Petaluma OR 9.3 96.9 12.1 R&L (7.57) 1955(94)
20-0160 CoronaRdOC 11.0 107.0 10.6 5.11 1955



Transit. Golden Gate Transit, with an annual patronage of nearly nine million riders, is
the primary provider of bus transit services in Marin County. It provides both intra
county trips and travel between Marin, Sonoma, San Francisco and Contra Costa
counties. The Marin County Transit District currently contracts with Golden Gate
Transit and Whistlestop Wheels to provide four different types of service, including
local fixed route services, supplemental school services, rural service and paratransit
service. Petaluma Transit provides local service in the city of Petaluma and
connections to Sonoma County Transit, which provides for intercity trips.
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• Rail- The Sonoma Marin Area Rail Transit (SMART) / Northwest Pacific (NWP) rail
line is currently inactive due to the Federal Railroad Authority Stop Order "Emergency
Order Number 21" of2001. The track generally parallels US 101 throughout the
project limits, crossing nuder the facility four times. The crossings occur at: Franklin
Overhead (OH), North Novato OH, Route lOl/SR 116 Separation and Overhead (SOH)
and North Petaluma OH.

• Park and Ride - There are several existing Park and Ride facilities within the MSN
project limits. Their location, size and usage are summarized in Table 3-2 below.

dRid LT bl 32 E ..a e - . X1stID" Park an e ots
Available Snace Usa!!e

Location Cars Bikes Cars Bikes Comments

Rowlandmasl) 240 6L/IR 60% Low
Atherton (East) 62 2L 74% Low Both locations
Redwood Blvd (West) 50 N/A 70% Low Informal location
Petaluma Blvd. S. (East) 40 N/A 105% Low
Lakeville Hwy/SR 116 (West) III 7R 90% Low

R~BikeRack

• Ramp Metering/California Highway Patrol (CHP) Enforcement - There are no existing
ramp metering facilities or CHP Enforcement Areas within the MSN project limits.

3.4 - Community Interaction

Throughout the development of this document an emphasis has been placed on keeping the
community and local stakeholders informed ofthe scope and potential impacts of this
project. Numerous meetings, both formal and informal, have been held to gather input and
assist in formalizing these studies, including:

• Public Map Display meetings
• Policy Advisory Group (PAG) meetings
• Mineta Transportation Institute's April 2002 "Hot Spot Forum"
• NEPA 404 Agency meetings and field reviews
• Local Partners Team meetings
• External Project Development Team meetings
• Aesthetics Committee meetings

California Department of Transportation Page 6 of51
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• Matrix Evaluation Team meetings
• Local Developer meetings
• City and County Board meetings

SECTION 4 - NEED AND PURPOSE

The purpose of this project is to reduce congestion and improve mobility while providing an
incentive for commuters to use buses, carpools or vanpools for peak period travel, and to
improve freeway operations including providing safe access to and from the facility in Segment
B.

4.1 - Problem, Deficiencies, Justification

US 101 is the only continuous north-south route through Marin and Sonoma counties. Due
to the lack of a parallel arterial system, US 101 is used for the majority of north-south trips
within the vicinity of the proposed project. Based on the most current commuter survey by
RIDES for Bay Area Commuters, Marin County has the largest number of trips per
household in the region, and by necessity, many of these trips involve travel on US 101.

• The 2003 congestion monitoring studies done by Caltrans calculated an existing
maximum vehicle delay of 16 minutes for SB traffic and 6 minutes for NB traffic.

With the most recent of its construction occurring in 1955, the 13.4 km (8.2 mi) long
"Novato Narrows" is showing its age as the only missing piece offreeway within this 112

• The 2002 Bay Area Freeway Congestion Data Report completed by Caltrans shows
vehicle hours of delay within the project limits varying from 570 to 3,520 during the
AM peak and 100 to 680 during the PM peak.

Since this corridor is so important to the economic vitality and social fabric of the local
community, it is imperative that US 101 operate as smoothly and efficiently as possible. The
delays experienced by motorists during the AM and PM peak commuting periods are among
the worst in the Bay Area.

(,

I

I
I
I
I
1

I

l I

!
Page 7 of 51California Department ofTransportation

The majority of the State Highway system within the project limits was planned, designed
and built between the 1950s and the 1970s. Not only have these facilities aged beyond their
original design life, they have been subjected to significantly higher truck and auto traffic
than was originally planned. This combination of age and increased usage has caused
increasingly longer travel times, higher concentration of accidents and faster rates of
pavement deterioration.

• The 2002 Transportation Corridor Concept Report authored by Caltrans found that
although there were only 10 vehicle hours of delay in 1990, the number had grown to
more than 1,240 vehicle/hours of delay by 1998. It is estimated that, without
improvements, this segment of US 101 will operate at Level of Service (LOS) F during
both the AM and PM peak periods by 2015.
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km- (70 rni) section of US 101. This existing expressway portion includes narrow shoulders
ofvarying widths, seven locations with limited visibility (sight distance), two locations with
recurring flooding, and at-grade intersections and driveway accesses that adversely impact
mainline operations.

4.2 - Regional and System Planning
Due to the size and complexity of the improvements needed, coordination among Caltrans,
FHWA, PAG, Metropolitan Transportation Commission (MTC), the various transit agencies,
the cities ofNovato and Petaluma, and the counties of Marin and Sonoma is ongoing to
ensure compatibility between roadway and mass transit facilities, as well as coordination of
continuous bicycle and pedestrian paths through the corridor.

US 101 serves as the primary transportation facility for Marin and Sonoma counties, as well
as for regional traffic along the northwest coastal corridor between the San Francisco Bay
Area and Oregon.

4.2.1 -Identify Systems:

• Interstate System: Not on the Interstate System.
• National Highway System: Non-Interstate Strategic Highway Network.
• Freeway & Expressway System: Yes. ~
• Scenic Highway System: The portion ofUS 101 between State Route 37 near

Ignacio and the unconstructed portion of State Route 37 near Novato is listed as
"Eligible State Scenic Highways - Not Officially Designated."

• Interregional Road System: US 101 is both an Interregional Road System "Focus
Route" and a regional freight corridor, carrying timber products, wine, agricultural
and rnineral products, linking the San Francisco Bay Area with the rest of

.\. northwestern California.
) STAA & SHELL Route System: This portion of the route has been included in the

STAA and the SHELL route systems and functions as the principle truck route for
Marin and Sonoma counties.

4.2.2 - State Planning:

• Route Concept Report: The MSN Project is consistent with the current Route
Concept Report dated March 13, 1986. A draft Transportation Corridor Concept
Report was prepared in May 2002 but was never approved. The District is currently
working on a revised draft Transportation Corridor Concept Report and anticipates
approval in 2008.

• Transportation System Development Plan: Caltrans developed a Statewide System
Management Plan (1998) that includes a strategy for Bay Area transportation
corridors. This study found that congestion relief in the US 101 corridor will
require a multi-modal (carpool, bus, rail, ferry, bicycle, and pedestrian) approach.

California Department ofTraosportation Page 8 of 51
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4.2.3 - Regional Planning:

The MSN Project is listed as a Track I (RTP Reference Numbers 98154 and 98147) in
the Golden Gate Corridor section of the current MTC Transportation 2030 Plan approved
in February 2005. The Final MTC Transportation Amendment to the 2030 Plan includes
$320 million for the Marin County portion ofthe MSN Project (RTP#98154) and $220
million for the Sonoma County portion (RTP#98147). The proposed project is consistent
with the Congestion Management Plan and is intended to fulfill the following objectives:

In addition, HOV alternatives show lower regional emission of air pollutants than mixed
flow alternatives and MTC studies have related HOV lanes to reductions in emissions of
Reactive Organic Gases and oxides of nitrogen. The Bay Area Air Quality Management
District's Clean Air Plan includes a list ofTransportation Control Measures (TCM) to be
implemented to reduce vehicle emissions. TCM 8 is the Bay Area 2000 Clean Air Plan
to Construct CarpoolJExpress Bus Lanes on Freeways.

4.2.5 - Transit Operator Planning:

• Background/Coordination: After the last of the MSN scoping documents were
approved in 200 I, a change in statewide direction and potential funding came
about, resulting in an emphasis on enhancing transit facilities. Due to this
potentially significant change in study direction, the Project Development Team
proposed adding this scope to the studies through the PCR process.

4.2.4 - Local Planning:

This project is being proposed in partnership with TAM, SCTA and FHWA. The
completion of the HOV system through Marin and Sonoma counties has been a
consistent goal expressed in regional planning documents such as the US 101 Corridor
Strategic Plan, the Marin County Congestion Management Plan, the SonomalMarin 1997
Multi-Modal Transportation & Land Use Study, the MTC 2005 HOV Master Plan and
the MTC Transportation 2030 Plan.

• Maximize travel time benefits for high-occupancy vehicle lanes and transit in entire
(Golden Gate) corridor.

• Protect operational capability of reliever routes to US 101 for short trips during the
peak period.

• Maintain interchange spacing and ensure improvements to connecting east-west
routes do not adversely affect operations on US 101.

• Develop ramp-metering plan for US 101 at key access points to balance access for
local and through trips.

• Maintain reliable US 101 operations in off-peak period for freight mobility.
• Expand commute-period transit options in (the Golden Gate) corridor.
• Improve transit service between cities.
• Develop bicycle and pedestrian travel options for commuting, recreation and

tourism.
• Develop bicycle and pedestrian access to existing and future rail and ferry facilities. I

I
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While awaiting the outcome of the PCR process, an Intermodal Transit
Coordination Team was developed. This team comprised members from the local
transit agencies (listed below), the local partners (TAM, SCTA, City ofNovato and
City of Petaluma) and Caltrans Planning and Design. Three team meetings were
held in 2002 and 2003 to facilitate communication among these agencies and to
coordinate the planned or ongoing planning exercises of each agency.

During these meetings, a potential concept was identified that could enhance the
overall Transit Corridor by creating "full service" transit hubs that would service
SMART, local bus service, bicycles, pedestrians and corridor bus service through
the use of Park & Ride facilities and direct access HOV ramps. Preliminary studies
identified ten potential locations for these facilities and investigated their feasibility.
Where feasible, it was found that limited benefit would be provided until the
adjacent HOV lanes and/or SMART facilities were completed.

Project meetings were suspended in the Fall of2003, due to a downturn in the
economy and the realization by the funding partners (TAM, SCTA and Caltrans)
that the MSN Project would require a long-term funding strategy and a phased
construction plan. This phased concept requires prioritization ofpotential
construction elements and competition for limited available funds. Due to the
anticipated funding shortfall, and the limited benefit of constructing transit hubs
without their supporting infrastructure, direction was received to re-focus the
remaining studies on "standard transit" applications and to set aside the transit hub
concept for future studies.

Transit Agencies: Sonoma-Marin Area Rail Transit (SMART) released a Final
EIR in June 2006 that studied a proposed project to provide passenger rail service
along approximately 70 miles of the SMART corridor from Larkspur in Marin
County to Cloverdale in Sonoma County, with 14 rail stations, passing sidings and a
rail maintenance facility. The EIR was certified in July 2006. The proposed project
also includes the implementation of a bicycle/pedestrian pathway, generally within
or adjacent to the rail corridor, that includes a combination of Class I and Class II
facilities. A bond measure to provided funding for the rail project was not approved
by voters. SMART is considering heavy rail or a demonstration train service for the
line, and is currently preparing an EIS under NEPA.

Marin County Transit District (MCTD) currently contracts with Golden Gate
Transit and Whistlestop Wheels to provide four different types of service: Local
fixed route services (Novato), supplemental school services, rural service and
paratransit service.

Sonoma County Transit (SCT) offers connections to local transit services
provided by Cloverdale Transit, Healdsburg Transit, Santa Rosa CityBus and
Petaluma Transit. SCT also provides links to Mendocino Transit Authority (MTA)

California Department ofTransportation Page 10 of 51
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for service to the SonomalMendocino Coast and Golden Gate Transit for regional
service to Marin and San Francisco counties.
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T bl 41 E" T ma e - xlstm!! ra IC Volumes
Location AADT Peak Month Peak Hour T

SR 37 to Rowland 127,000 132,000 9,900 4.4%

Rowland to DeLon!! 107,000 111,000 8,300 4.7%

DeLong to Atherton 92,000 96,000 7,200 4.7%

Atherton to Petaluma Blvd. S 85,000 88,000 6,600 4.7%

Petaluma Blvd. S. to SR 116 79,000 82,000 6,100 6.4%

SR 116 to East Washington 90,000 94,000 6,900 5.0%

E. WashinJrton to Pengrove 92,000 96,000 7,100 5.7%

4.3.1 - Existing Traffic Volumes:

Existing traffic volumes were collected during 2004 for the AM and PM peak hours
along the project con-idol'. These results are summarized from the "2004 Traffic
Volumes on California State Highways" and listed in the Table 4-1 below.

Petaluma Transit provides local service in the City ofPetaluma and connections to
Sonoma County Transit for intercity trips.

Golden Gate Transit (GGT) provides regional, fixed-route bus service throughout
the day and evening between San Francisco, Marin and Sonoma counties, including
basic and commute bus routes. Limited service is also available between San
Rafael, in central Marin County, and the EI Cerrito del Norte BART Station in
western Contra Costa County. Marin County Local Service is provided within
Marin County on weekdays, with limited weekend service, under contract with the
Marin County Transit District (MCTD). The paratransit service provided through
most of GGT's service area by Whistlestop Wheels complements GGT's regular
intercounty non-commute, off-peak bus service. In addition, Golden Gate Transit
also offers special express service to 4ger games at Monster Park at Candlestick
Point.

US I0I within the project limits experiences recurrent congestion, southbound in the
morning and northbound in the afternoon. This congestion is expected to worsen in the
future with the projected increase in traffic volumes. Future-year traffic volumes were
projected for both the No Build and build alternatives. The projected traffic volumes for the
HOV lane were projected to be similar for both of the build alternatives. The operational
analysis predicts traffic delays in the study years with both the no-build and build
alternatives, although significantly less delay with the build alternatives.

4.3 - Traffic

California Department ofTransportation Page 11 of 51



The NB location within the study limits where traffic exceeds the existing capacity and
regularly causes congestion during the PM peak period is:

In addition, minor delays are also experienced on the various uphill sections of the
roadway in the Sonoma County portion of the study area.

The two SB locations within the study limits where traffic exceeds the existing capacity
and regularly causes congestion during the AM peak period are:

• The NB lane drop just north of the Atherton Avenue Interchange, where
congestion typically extends downstream to the DeLong Avenue Interchange in
northern Novato. Maximum vehicle delay is 6 minutes.
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4.3.3 - Forecasted Tniffic Volumes:

The project's forecasted traffic volumes were prepared for the years 2010 and 2030 by
the Caltrans District 4 Traffic Forecasting Branch. The growth factors used to forecast
these traffic volumes were derived from trip tables developed by TAM models based
projections developed by the Association ofBay Area Governments (ABAG). The PM
peak hour (4:00-5:00) projected volumes were based on the MTC's PM travel model
network. The AM peak hour (8:00-9:00) projected volumes were derived from the AM
network using Mi lIer Creek Road as the controlling point of congestion. At the same
time, traffic forecast studies for SCTA projects were performed utilizing similar
methodology, but with a controlling point of congestion in central Sonoma County.
Comparisons were made where these two independent studies converged at the northerly
MSN Project limits, and adjusted to balance. The final "balanced" results are
summarized in Table 4.2 below.

• The SB on-ramp at Lincoln Avenue, where congestion typically extends upstream
to the Rowland Boulevard Interchange in central Novato. Maximum vehicle
delay is 16 minutes.

4.3.2 - Existing Traffic Operations:

Caltrans 2003 congestion monitoring studies indicate that recurrent delays occur within
the study limits during the AM peak traffic period on SB US 101 and during the PM peak
traffic period on NB US 101. SB traffic congestion within the study limits typically
occurs between 6:30 and 9:30 a.m. in Marin County and between 5:30 and 8:30 a.m. in
Sonoma County. NB traffic congestion generally develops between 3:00 and 6:30 p.m.,
primarily in Marin County. The results of these studies indicate that traffic demands for
portions of the roadway within the project area are either at or exceed their existing
capacities.

• The SB on-ramp at the Petaluma Boulevard South Interchange, where congestion
typically extends upstream to the Old Redwood Highway Interchange in northern
Petaluma. Maximum vehicle delay is 9 minutes.
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Table 4 2 Forecasted Traffic Volume-
Northbound Southbound

Fjxed Reversible Fixed Reversible
No Build HOVLane HOV Lane No Duild HDVLane HOVLane

Allernative Alternative Alternative Alternative Alternative Alternative
Location Total HOV Total HOV Total HOV Total HOV Total HOV Total HOV
2010 AM Peak Hour
SR 37 to Rowland 4666 --- 4651 514 4681 499 5725 --- 5754 744 5751 748
Rowland to DeLong 4202 --- 4183 512 4209 498 5008 --- 5084 628 5075 632
DeLon~ to Atherton 3475 --- 3451 415 3476 402 4253 _.- 4244 600 4241 603
Atherton to Petaluma Blvd. S 3241 --- 3179 346 3234 --- 4205 --- 4274 572 4284 574
Petaluma Blvd. S. to SR 116 3224 --- 3124 377 3175 383 3580 --- 3726 552 3736 553
SR 116 to East Washington 3885 --- 3864 466 3899 470 3633 --- 3799 509 3813 509
E. Washington to Pengrove 3970 --- 4005 508 4017 500 3703 --- 3813 565 3790 551
2010 PM Peak Hour
SR 37 to Rowland 5735 --- 5797 1005 5803 980 5778 --- 5927 710 5885 705
Rowland to DeLong 4890 --- 5054 897 5026 863 5185 --- 5332 709 5289 704
DeLong to Atherton 3848 --- 3998 817 3987 771 4417 --- 4571 628 4523 624
Alherton to Petaluma Blvd. S 3970 --- 4079 718 4076 718 3840 --- 3942 528 3915 ---
Petaluma Blvd. S. to SR 116 3645 --- 3821 726 3817 724 3667 --- 3825 542 3802 538
SR 116 to East Wasllington 4171 --- 4378 791 4380 789 4114 --- 4265 687 4245 591
E. Washington to Pengrove 4278 --- 4419 873 4426 826 4246 --- 4349 753 4352 648
2030 AM Peak Hour
SR 37 to Rowland 4911 --- 5017 540 5036 543 6289 --- 6592 850 6533 891
Rowland to DeLong 4497 --- 4489 538 4510 542 5529 --- 5876 719 5810 817
DeLong to Atherton 3718 --- 3703 434 3732 439 4624 --- 4899 684 4835 679
Atherton 10 Petaluma Blvd. S 3533 --- 3503 381 3535 --- 4646 --- 4890 655 4846 649
Petaluma Blvd. S. to SR 116 3481 --- 3457 418 3484 404 3861 --- 4352 637 4307 631
SR 116 to East Washington 4169 --- 4175 520 4215 511 3971 --- 4400 584 4400 600
E. Washin~lon to Pen~rove 4321 563 4498 581 4512 571 4006 --- 4752 615 4752 628
2030 PM Peak Hour
SR 37 to Rowland 5800 --- 6243 1152 6218 1155 6396 --- 6639 793 6550 768
Rowland to DeLong 5407 --- 5803 960 5803 962 5751 --- 5984 785 5896 758
DeLong to Atherton 4365 --- 4704 825 4710 825 4821 --- 5006 698 4933 688
Atherton to Petaluma Blvd. S 4404 --- 4788 843 4788 843 4290 --- 4455 597 4363 ---
Petaluma Blvd. S. to SR 116 3929 --- 4505 851 4504 851 3910 --- 4353 617 4264 605
SR 116 to East Washington 4419 --- 5065 914 5069 913 4367 --- 4728 675 4664 664
E. Washington to Pengrovc 4636 --- 5345 988 5355 986 4610 728 5187 820 5138 792

4.3.4 - Forecasted Traffic Operations:

The freeway operational analyses for the project, detailed in the February 2005 Traffic
Operational Analysis Report, are based on unconstrained year 2010 and year 2030 traffic
projections. This analysis utilized the simulation model FREQl2 to perform the freeway
operational analysis.

I

The freeway operational analysis indicates that recurrent delays will occur within the
study limits. The duration and location of these delays is dependent upon the selected
alternative. The forecasted delay is summarized in Table 4-3 below.
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Delay, minutes

2010 2030
Fixed Reversible Fixed Reversible

No Build HOVLane HOVLane No Build HOVLane HOVLane
Location Traffic Type Alternative Alternative Alternative Alternative Alternative Alternative
AM Peak Hour

Mixed Flow 10.4 1.4 1.4 15.0 5.0 4.7
Southbound

HOV 10.2 0.2 0.2 14.6 0 0

Mixed Flow 1.6 0.6 I.3 3.3 0.8 3.0
Northbound

HOV 1.5 0.4 1.0 3.1 0 1.8

PM Peak Hour
Mixed Flow 5.3 0.9 5.3 10.4 1.9 11.1

Southbound
HOV 5.2 0.2 1.6 8.9 0 3.0

Mixed Flow 9.1 5.8 5.6 14.5 7.4 7.3
Northbound

HOV 5.1 0.8 0.7 7.9 0 0

I

I

I

I
I

I
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The operational analysis projected a travel time savings for vehicles in the HOV lanes
under the build alternatives. The expected HOV delay savings are shown in Table 4-4
below.

dHOVD IS·T bl 44 Ea e - xpecte e av I avmgs

Savings, minutes
2010 2030

Fixed Reversible Fixed Reversible
HOVLane HOVLane HOVLane HOVLane

Location Alternative Alternative Alternative Alternative
AM Peak Hour
Southbound 1.2 1.2 5.0 4.7

Northbound 0.2 0.3 0.8 1.2

PM Peak Hour
Southbound 0.7 3.8 1.9 8.1

Northbound 5.0 4.9 7.4 7.3

Signalized intersections of interest were analyzed using the computer simulation model
SYNCHR05. Intersection operations throughout the MSN Project limits were evaluated
and the Atherton Avenue ramp intersections were detennined to be critical.
Consequently, Level of Service (LOS) calculations were perfonned at these locations,
and the results were the same for the no-build and build alternatives. The southbound
ramp intersection is expected to operate at LOS A or B during the study years (current is
LOS A). The northbound ramp intersection is expected to operate at LOS B or C in 2010
and LOS C to D in 2030 (current is LOS C). The actual intersection operations may be
worse because this intersection is heavily influenced by the poor operation and proximity
of the Redwood Blvd/Atherton intersection.
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4.3.5 - Accident Rates:

Accident rates for the last 3 years, from 08/01103 to 07/31106, and compared to the
statewide average utilizing accident data from the Traffic Accident Surveillance and
Analysis System (TASAS). These data were analyzed separately for northbound and
southbound US 101 mainline. The accident data from TASAS Table B are shown in
Table 4-5 below.

Table 4-5. Accident Analysis

Number of Accidents/Significance Accident Rate (acc/mvm*)

Location Total Fat Inj Wet Dark Actual Average
Fat F+I Total Fat F+I Total

NB Segment A
Mrn KP 30.01R36.8 145 I 58 26 50 0.004 0.23 0.55 0.007 0.29 0.91
(PM 18.61R22.9)
SB Segment A
Mrn KP 30.01R36.8 81 0 22 25 38 0.00 0.08 0.31 0.007 0.29 0.91
(PM 18.61R22.9
NB SegmentB
Mrn KP R36.8/Son

262 6 98 38 76 0.016 0.28 0.69 0.027 0.49 1.11
5.7 (PM R22.9/Son
3.5)
SB SegmentB
Mrn KP R36.8/Son

221 2 88 45 69 0.005 0.24 0.59 0.027 0.49 1.11
5.7 (PMR22.9/Son
3.5)
NB SegmentC
Son KP 5.7/11.5 110 0 44 8 41 0.00 0.24 0.61 Om5 0.48 1.32
(PM 3.5/7.1)
SB SegmentC
Son KP 5.7/11.5 129 0 46 28 43 0.00 0.25 0.71 0.015 0.48 1.32
(PM 3.5/7.1)

acclmvm = acctdents per mIllIon vehIcle mIles
Post Mile Equations: KP 32.472 BK ~ R32.472 AH (PM 20.178 BK = R20.178 AH)

KP R37.452 BK ~ 37.770 AH (PM R23.272 BK = 23.470 AH)
KP 44.460 BK ~ 0.0 AH (PM 27.627 BK ~ 0.0 AH)

SegmentA, NB. There were 145 accidents during the last 3-year period with a total
accident rate of 0.55, lower than the statewide average rate of 0.91 for similar facilities.
70 (or 48.3%) of the accidents were rear end type of collision, 38 (26.2%) were hit object,
and 30 (20.7%) were sideswipe.

Of these accidents, 76 (or 52.4%) of the accidents were caused by speeding, 25 (17.2%)
by improper turn, 22 (15.2%) by other violations, 9 (6.2%) by influence of alcohol.
There was one fatal accident due to DUI, the vehicle collided with the guardrail, chain
link fence, and overturned in Novato Creek.
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Speeding has been the primary collision factor 44.4% of total accidents, 17.3% were
caused by other violations, 14.8% by improper tum, and 12.3% by influence of alcohol.

119 (or 45.4%) of all accidents were caused by speeding, 68 (26%) improper turn, 31
(11.8%) by other violations, 19 (7.3%) influence alcohol.

Speeding has been the primary collision factor for 119 accidents or 45.4% of total. 26%
oftotal accidents were caused by improper turn, and 11.8% by other violations.

Segment C, NB. There were 110 accidents during the last 3-year period with a total
accident rate of 0.61, lower than the statewide average rate of 1.32 for similar facilities.
51 (or 46.4%) of accidents were rear end, 35 (31.8%) hit object and 16 (14.5%)
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There were two fatal accidents happened on SB Mrn 101. One due to DUI and speeding.
The driver lost control of the vehicle causing it overturning and being collided by two
other vehicles. The other fatal accident was a broadside type collision, due to failure to
yield the right ofway to through traffic, and the through traffic vehicle was the associated
factor in the collision by traveling at an unsafe speed.

Segment B, SB. There were 221 accidents during the last 3-year period with a total
accident rate of 0.69, lower than the statewide average rate of 1.11 for similar facilities.
108 (or 41.2%) of accidents were rear end, 90 (34.4%) were hit object, 35 (13.4%)
sideswipe.

There were 6 fatal accidents within the limits ofthis segment. One was caused by DUI,
in which the driver lost control of the vehicle, causing it overturning and colliding with a
power pole. One accident was due to unsafe turning movement that caused the vehicle to
hit the center divider and bounced back across both lanes and hit the guardrail at the right
shoulder at San Antonio Creek. Unsafe turning movement resulting in losing control of
the vehicle, allowing it to run off the roadway and colliding with a power pole or striking
a log and then a tree was the cause oftwo other fatal accidents. One fatal accident was
caused when a pedestrian crossing in the middle of the highway then, with unknown
reason, slipped and felled in the #I lane and being hit by on coming vehicle, which is
unable to stop in time. One fatal accident was caused when a pedestrian under the
influence of drug walking into the travel way of on coming vehicle.

Segment A, SB. There were 81 accidents during the last 3-year period with a total
accident rate of 0.31, lower than the statewide average rate of 0.91 for similar facilities.
33 (or 40.7%) of the accidents were hit object collisions, 19 (23.5%) were rear end, and
18 (22.2%) were sideswipe.

Segment B, NB. There were 262 accidents during the last 3-year period with a total
accident rate of 0.69, lower than the statewide average rate of 1.11 for similar facilities.
108 (or 41.2%) of accidents were rear end, 90 (34.4%) were hit object, and 35 (13.4%)
sideswipe.
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sideswipe. Speeding was the primary collision factor for 45.5% of all accidents, 22.7%
were caused by improper tum, 14.5% by other violations, 10.9% by influence alcohol.

SECTION 5 - ALTERNATIVES

There are currently three projects in varying stages of completion that are part of this
alternative:

In general, most of the accidents within the limits of all 3 segments were related to
congestion condition ofthe highway.

Segment C, SB. There were 129 accidents during the last 3-year period with a total
accident rate of 0.71, lower than the statewide average rate of 1.32 for similar facilities.
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• Lakeville Highway/SR 116 SB Bridge Replacement: This bridge replacement
(04-276004) recently completed construction in the surmner of2007
reconfiguring the SB omamp to create an acceleration lane to allow for better
merging.

48 (or 37.2%) of accidents were hit object type of collision, 47 (36.4%) were rear end, 26
(20.2%) were sideswipe. 49 (or 38%) were caused by speeding, 31 (24%) by improper
tum, 23 (17.8%) by other violations.

5.1 - Viable Alternatives

5.1.1 - No Build:

The No-Build altemative proposes no modifications to US 101 in the project area, other
than routine maintenance and rehabilitation and the currently planned and programmed
projects within the area. This altemative would not meet the need and purpose for the
project as it does not address congestion and mobility, nor does it give commuters
incentives for using buses or carpools during peak periods. Bus, carpool and other HOVs
will experience the same delays as the mixed flow traffic. As shown in Table 4-3 above,
projected maximum delays for the SB direction during the peak hour are 10 minutes in
2010 and 15 minutes in 2030. The NB direction would experience maximum delays
during the peak hour of9 minutes in 2010 and 14 minutes in 2030. The No Build
Alternative also does not address access in Segment B. Freeway operations will continue
to be impacted by poor access and nonstandard aligmnent.

The alternatives under consideration have been analyzed at an equal level of detail and include a
No-Build Alternative. As studies progressed, alternatives have been refined to avoid, minimize
or mitigate enviromnental impacts to the greatest extent possible.

Due to the nature of the initial scoping documents and the existing characteristics of the
facilities, the build altematives that have been studied fall into two categories. These categories
are "HOV Operational Improvement Alternatives," which applies to all three segments, and
"Expressway to Freeway Upgrade Options" which applies only to Segment B.



• Petaluma SB Auxiliary Lane: Construction ofthis SB Auxiliary Lane (04
281114) along US 101, between the on-ramp at the East Washington Street
Interchange and the off-ramp at the Lakeville Highway/SR 116 Interchange, is
scheduled for construction in 2008.

• East Washington Interchange: Construction of a new NB on-ramp to US 101 for
WB East Washington traffic, realignment and widening of the SB on-ramp, and
widening the on- and off-ramp terminus in the southeast quadrant. This project is
scheduled for construction in 2009.

5.1.2 - High Occupancy Vehicle (HOV) Lanes:

MTC found, as part of its HOV Master Plan, that Bay Area HOV lanes convey more
people during commute times than any of the adjacent mixed-flow lanes. In addition,
MTC studies have correlated the presence ofHOV lanes to improvements in air quality
due to decreased vehicle emissions.

The local community has also expressed its desire to reduce the adverse environmental
and societal impacts of building new infrastructure, while acknowledging the need to
maximize the efficiency of both the existing transportation system and future
transportation improvements. One way of achieving this is to promote HOV modes of
travel (such as carpools, vanpools and buses) as preferred alternatives to the single
occupancy vehicle (SOV) traffic. The proposed extension of Marin and Sonoma
counties' HOV lane systems is consistent with this concept.

04-264000
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The Traffic Operational Analysis Report indicates that if HOV lanes were constructed,
overall traffic delays will be reduced, with HOV users experiencing less delay than the
mixed-flow traffic. The report projects that there will still be delay during peak periods,
but much less delay with the build alternatives than with the no build. Table 4-3 above
summarizes the forecasted delay.

Two viable HOV alternatives were developed. In addition numerous options for
providing access for the proposed freeway upgrade in Segment B were considered.
Through a screening process, four access options were selected for study. These access
options are independent of the HOV alternative selected.

• Fixed HOV Lane Alternative. This alternative would construct an HOV lane in
each direction throughout the project limits. The HOV lane would be contiguous
with the adjacent existing mixed flow lanes, separated by a traffic stripe. Outside
of posted hours, HOV lanes may be used by all vehicles. This alternative includes
improvements to the existing on-ramps in Segments A & C as well as
constructing new interchanges, frontage roads and bike paths in Segment B.

• Reversible HOV Lane Alternative. This alternative would construct a fixed HOV
lane in each direction through Segments A & C, as described above. In Segment

California Department ofTransportation Page 18 of51
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B, due to a favorable directional split, a reversible HOV lane would be
constructed. This single HOV lane would have concrete barriers on both sides to
separate it from both NB and SB mixed flow traffic. Ingress and egress would be
provided only at the beginning and end, north of the Atherton Ave Interchange on
the south end and south of the Petaluma Boulevard South Interchange on the
north end. Automatic switching devices would be installed at the ingress/egress
points to open the appropriate direction during peak hours. Advanced
extinguishable message signs (EMSs) would also be installed to notifY motorists
of the status of the fixed reversible lane.

The reversible lane would serve HOV users in the predominant traffic flow during
peak travel period, i.e. southbound HOV traffic during morning peak hours and
northbound HOV traffic during afternoon peak hours. Outside ofpeak periods,
the reversible lane would be closed to traffic. As with the Fixed HOV Lane
Alternative above, this alternative includes improvements to the existing on
ramps in Segments A & C as well as constructing new interchanges, frontage
roads and bike paths in Segment B.

• Access Options. Converting the expressway in Segment B to an access-controlled
freeway will require a combination of interchanges and frontage roads to maintain
access to intersecting roadways and adjacent parcels, as well as replace bicycle
and pedestrian access. A number of access options were evaluated. A weighted
matrix was prepared for each option, with weights assigned to specific resource
areas (e.g., potential growth inducement, hazardous waste and watershed/wetland
resources). Under each resource area, specialists identified criteria to measure
potential impacts. For instance, under Watershed/Wetlands, biologists could
measure an alternative by the "number of hectares of wetlands" that might be
impacted by a particular access alternative.

The interchanges, frontage roads and bikeways proposed with each of the four
Access Options are shown in Table 5-1 below. An overview of the four Access
Options is included as Attachment C.

The assigned points, ratings and weights factored into a numeric score used to
rank the access alternatives. The findings were reviewed by the PDT and Local
Partners, and in a public forum at a Policy Advisory Group meeting. Next, they
were forwarded to NEPAl404 interagency members for concurrence. Four of the
26 options studied scored above the other options and were selected for studies.

Each access option began the evaluation process with the same benchmark score.
Individual team members then deducted points based upon their judgment of the
potential impacts to a resource due to a chosen access option. For instance,
biologists deducted points based upon potential impacts to wetlands, and impacts
to a high-quality wetland or habitat might gamer a higher deduction than a low
quality wetland or barren upland.

California Department ofTransportation Page 19 of51
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OfF tT bl 51 Aa e - ccess JDllOn ea ures
Access Options

4b 12b 14b 14d

Interchalll!es
Construct ramps for diamond interchange at Redwood Landfill OC X X

Construct new diamond interchange south ofexisting San Antonio Rd X X X

Reconstruct Petaluma Boulevard South Interchange to Diamond X X X X

Frontage Roads
Extend Redwood Blvd north to Olompali State Historic Park X X X X

East side between new Redwood Landfill IC and LandfilllMarina X X X

East side between MarinalLandfill and new San Antonio IC X

East side between new San Antonio interchange and Skinoer Rd X X X

West side between new San Antonio interchange and San Antonio Rd X X X

East side between Gunn Dr and the new Petaluma Blvd South IC X X X X

West side between Gambini Rd and the new Petaluma Blvd South IC X X X

West side between new Redwood Landfill IC and San Antonio Road X

East side between San Antonio Cr and the new Petaluma Blvd S. IC X

West side between Redwood Landfill OC and new San Antonio IC X

West side between Redwood Landfill to San Antonio Rd IC X

Class I Bikewav
West side between Olompali SHP and the Redwood Landfill OC. X X X X

West side between new Redwood Landfill and San Antonio ICs X

Along San Antonio Creek between existing and proposed US IO I X X X X

East side between Skinner Gambini roads X X X

J

The traffic projections indicate that the two build alternatives have similar vehicle
throughput in Segments A & C. In Segment B, the throughput is similar for both
alternatives in the predominant direction, while the Fixed HOV Lane Alternative is
projected to have more throughput in the off-peak direction.

The fixed HOV lanes are available to SOY traffic during offpeak periods, while the fixed
reversible lane is closed. The reversible lane could be opened during non-commute

. periods to accommodate special events. However, the reversible lane would not be
available to relieve congestion in the event of an accident within Segment B.

The Fixed HOV Lane Alternative allows for changes in regional employment centers that
lead to an increase in the reverse commute (AM NB/PM SB). If these changes due occur,
the reversible lane could be converted to fixed lanes. The conversion would be
problematic at overcrossings due to the center column placement.

The Fixed HOV Lane Alternative has the same footprint and impacts as the Reversible
HOV Lane Alternative. However the reversible lane requires an additional concrete
barrier, ingress/egress switching and safety devices, and advanced extinguishable
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message signs to notify motorist whether the reversible lane is open to their direction of
traffic.

The proposed horizontal alignment shifts from the existing thru Segment B in
order to correct nonstandard curves. The location of the proposed alignment
relative to the existing is shown in Table 5-2 below. Approximately 75% ofthe

The reversible lane requires continuous monitoring and maintenance of the ingress/egress
switching devices while the fixed HOV lane is relatively maintenance free. The
advanced signage also requires monitoring to ensure proper operation.

The specific proposed improvements are described in the remainder ofthis section. Since
the only difference in the two built alternatives is the fixed versus reversible HOV lane in
Segment B, unless otherwise noted, the improvements described apply to both build
alternatives.
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• Proposed Engineering Features: Between the US 101/SR 37 Interchange and
north ofthe Atherton Avenue Interchange (Segment A) the existing 6-lane
freeway will be widened in the median to provide an additional 3.6 m (12 ft) lane
in each direction separated by a concrete barrier and varying-width inside
shoulders. The median width from the start of the project to the Atherton Ave IC
varies between 6.6 m and 8.8 m (22-28 ft) and will be paved. The median
between the Atherton Ave IC and Olompali SHP the median will vary between
8.8 m and 13.6 m (28-44 ft) with 3.0 m (10 ft) minimum paved shoulders and the
remainder unpaved.

Depending on Access Option, new diamond-type interchanges are proposed at the
Redwood Landfill OC and south of San Antonio Road. The existing Petaluma
Blvd South Interchange would be reconstructed as a diamond-type interchange
under all of the Access Options under study.

The Reversible HOV Lane Alternative would result in a five-lane freeway in
Segment B. The fixed reversible HOV lane would have concrete barriers on both
sides and include a 3.6 m (12 ft) lane with a 3.0 m (10 ft) shoulder on both sides.
The adjacent mixed flow lanes would have 1.5 m (5 ft) inside shoulders and 3.0 m
(10 ft) outside shoulders.

Between north of the Atherton Avenue Interchange and south of the Lakeville
Highway/SR 116 Interchange (Segment B) the existing 4-lane expressway will be
substantially reconstructed as a freeway. Existing nonstandard horizontal and
vertical curves will be corrected. The Fixed HOV Lane Alternative would result
in a six lane freeway, two mixed flow lanes and one HOV in each direction. The
typical section would be the same as that proposed for Segment A, except with a
constant 6.6 m (22 ft) median.

California Department ofTransportation



existing alignment will be reconstructed with new struclnral section. The
remaining portion will be widened similar to Segments A & C.

Frontage roads with Class II Bikeways and Class I Bikeways will be constructed
through Segment B to provide access to the proposed freeway and thru the
corridor. Depending on the access option, portions of the existing expressway
will be utilized as frontage roads or bikeways.

The proposed vertical alignment will correct nonstandard curves. The locations
of the profile corrections are from about 700 m south of the Redwood Landfill OC
to about 1000 m north of the OC, from about 200 m south of San Antonio Creek
to Ganbini Road and from about S. Kastania Rd to the Petaluma River Bridge.
Thru these areas the proposed profile will shift the new roadway up to 8.5 m (28
ft) above or up to 7.3 m (24 ft) below the existing roadway.

Correcting the numerous nonstandard vertical and horizontal curves thru the
roIling terrain of Segment B require significant excavations and embankments, up
to 63 m (200 ft) high excavations and up to 40 m (130 ft) high embankments.
Maximum slopes of 1:2 01:H) were used, with 1:4 slopes used when the height of
the cut/fill was less than 3 m (10ft). The geotechnical report indicated that the
soils in the area are not highly erodible and that the erosion potential of the
proposed excavations and embankments can be mitigated with standard erosion
control devices. .

B
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Between south of the Lakeville Highway/SR 116 Interchange and north of the
Corona Road Overcrossing (Segment C) the existing 4-lane freeway will widened
to provide an additional 3.6 m (12 ft) lane in each direction separated by a
concrete barrier and 3.0 m (lOft) inside shoulders. The majority of the widening
will be in the median, with some outside widening. The roadway will be
reconstructed at the approaches to the North Petaluma OH to correct the existing
nonstandard vertical alignment. The proposed profile will new roadway up to 5.2
m (17 ft) above the existing roadway.

a e - ropose [Il!nment I tm "l!ment
Approx

Approximate Location Station Proposed Alignment

Begin to Olompali SHP 1368 to 1393 Maintain existing alignment

Olompali SHP to Redwood Landfill OC 1393 to 1408 Shifts easterlv UP to 27 m 190 ft)

Redwood Landfill OC to Silveira Dairy 1408 to 1417 Shifts westerly up to 21 m (70 ft)

Silveira Dairy to San Antonio Rd 1417 to 1436 Maintain existing alignment

San Antonio Rd to S. Kastania 1436 to 2031' Shifts westerly up to 79 m (260 ft)

S. Kastania to N. Kastania 2031 to 2039 Shifts easterly up to 21 m 170 ft)

N. Kastania to Petaluma River 2039 to 2052 Shifts westerly UP to 34 m 1110 ft)

Petaluma River to SR 116 2052 to 2058 Maintain existing alignment
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A Preliminary Drainage Report was prepared documenting the hydraulic and
hydrologic characteristics ofthe project area and identifying proposed drainage
improvements. Generally the existing culverts and drainage features function
adequately. Most of the existing drainage systems in Segments A & C can be
retained with minor modifications. Most of the drainage systems in Segment B
will be replaced due to the realigmuent or deteriorated materials. Cross culverts
were sized to pass design-year flows with a minimum diameter of 0.6 m (24 in)
for maintenance.

Preliminary Typical Sections and Layout Sheets for both build alternatives are
included as Attaclnnent D. Profile Sheets are included as Attaclnnent D and are
the same for both build alternatives. Advance Planning Studies (APSs) for the
Fixed HOV Lane Alternative are also included as Attaclnnent D. The structure
work for the Reversible HOV Lane Alternative is the same for Segments A & C
and the proposed overcrossing in Segment B would have the center bent shifted.
The proposed improvements for each segment are summarized in Table 5-3
below. These improvements are the same for both build alternatives.

Retaining walls are proposed to minimize right-of-way acquisition and
accommodate grade changes along proposed sound walls. In Segments A & C,
retaining walls are proposed in six locations, four for sound walls and the other
two are along the W37-S101 connector ramp and along the SB Lakeville
Highway/SR 116 on-ramp. These walls vary in height from 1.2 m to 2.1 m (4 ft
to 7 ft). Retaining walls are proposed in Segment B at two locations: on the left
side at the Redwood Landfill OC (Access Option l2b only) and on the right side
between US 101 and the proposed frontage road, south of the Petaluma Blvd
South IC. Wall heights vary from 1.2 m to 4.5 m (4 ft to 15 ft).
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Table 5-3. Proposed Projeet Features

Locations Ramps Freeway Access Misc.
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ieo eo ~
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~eo
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I'Q

:1 g,
~

0) := !a I'Q

~
:s .c 0) j@~
~ .g

~ ~
'8 .~

~ 6 ~
,;,;;

~ z ~Station to Station Area ~ ~ I'Q

299+80 to 320+00 SR37 x x x x x x x x x

~ 320+00 to 335+00 Rowland x x x x x x xC]» x-g
335+00 to 350+00 DeLong x X(I) x X X X xOl x0

<I)

350+00 to 367+80 Atherton x x x x x X x{J» x

1367+80 to 1400+00 Olompali x x x x x

1400+00 to 1415+00 Landfill xo' X(2) xo' x xo' xo' xo' x xo' x

il 1415+00 to 1421+00 Dairy x xOJ xOJ x x

El, 1421+00 to 1435+00 San Antonio Rd. xo, xOJ xOJ x x xo' xOJ xo' x x
0)

<I) 1435+00 to 2010+00 San Antonio Crk. x ,0' X(2) X X
~

~
2010+00 to 2027+00 GunnWay x xOJ xo' x x

2027+00 to 2038+00 Kastania x x x x x x

2038+00 to 2052+00 Petaluma Blvd. S. x x x x x , x x , x

2052+00 to 2058+00 Petaluma River , x x x ,
2058+00 to 2070+00 SRI16ILakeville x x x x x x x x(J» x x

j
2070+00 to 2084+00 East Washington IC x x , x x x , x x x

2084+00 to 2086+00 Lynch Creek x x x x x x

2086+00 to 2103+00 N. Petaluma OH x x x

2103+00 to 2116+00 CoronaOC , x x X x(J» x

Notes: (I) The northbound Delong on-ramp already has suffiCient width for a bypass lane
(2) Interchange, frontage roads and bike path locations vary by Access Option
(3) Potential retaining wall is specific to Access Option
(4) Estimated cost ofwall exceeds reasonable cost allowance

• Nonstandard Mandatory and AdvisoryDesign Features: The improvements
proposed with this project would correct the majority of the existing nonstandard
features. However, there are nonstandard features included with the proposed
improvements as well as existing nonstandard features that are proposed to
remain. Fact Sheets for these nonstandard features have been approved. A
summary of the nonstandard features requiring mandatory or advisory design
exceptions is shown in Table 5-4. The spacing between two existing interchanges
in Segment A does not meet current standards for an urban condition. The
proposed interchange spacing with Access Option 4b likewise does not meet
current standards for a rural condition.
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• Park & Ride Facilities: No new Park and Ride facilities or improvements to
existing facilities are proposed with the MSN Project. Although the original

• CHP Enforcement Areas: CHP enforcement areas are proposed at the on-ramps
with ramp metering described above. Median enforcement areas are not
proposed.

• Ramp Metering: Ramp metering is proposed for all of the on-ramps throughout
the project limits. This document, however, does not authorize activating the
ramp meters. All of these ramps, except the northbound Delong on-ramp, will be
widened to provide an HOV bypass lane; The Delong NB on-ramp already has a
two-lane section that will be restriped for a bypass lane.

Other Intelligent Transportation System (ITS) elements are proposed to monitor
freeway operations and relay real-time information on incidents and travel times
to motorists. These ITS elements include closed circuit television cameras (a
minimum of 17), changeable message signs (a minimum of four), traffic
monitoring stations (a minimum of33 in each direction) and highway advisory
radio system (a minimum ofthree).
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* pomt restnctIon due to OC column

a e - . xceptIons to an atory an VISOry es.!!n tan ards
Existing to

Nonstandard Featnre Tvpe Remain Proposed
Spacing Between Ramp and
Local Street Intersections Mandatory X
Interchange Spacing Mandatory X X
Shoulder Width Mandatory X*

Decision Sight Distance (DSD) Advisory X
Superelevation Transition Advisory X
Minimum Grade Advisory X
Side Slope Advisory X
Median Width Advisory X
DSD at Ramp Intersection Advisory X
Outer Separation Advisory X

..

• Direct Access HOV Ramps: Preliminary studies for direct HOV ramps were
undertaken and local transit authorities were consulted, as discussed in Section
4.2.5 above. The future need for these ramps to connect to park and ride facilities
and transit hubs was identified, but fell outside the scope ofthe MSN Project.
Schematic site layouts were completed to ensure that the MSN project would not
preclude any future study and development of these direct connectors.
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scoping documents for this project do not directly address Park & Ride facilities,
preliminary studies were undertaken to include them. A twofold approach was
used: I) Examine existing Park & Ride facilities, both formal and informal, to
check their capacity and placement (see "Park and Ride" discussion in Section
3.3.3 above), and 2) Meet with the local transit authorities.

Although communication with the local transit authorities showed that there
would be a mutual benefit between each potential Direct Access HOV Ramp
location and its associated Park & Ride facility, these facilities fell outside the
scope of the current MSN Project. However, the sites were recorded in schematic
site layouts for future study and development.

• Utility Involvement: Utility location mapping has been completed, utility
verification is under way and preliminary conflicts have been identified. A single
necessary relocation has been identified within the existing freeway segments
(Segments A & C) of the project.

The proposed freeway upgrade through Segment B will require a significant
number of intricate utility relocations. The exact location and condition of the
existing facilities will not be determined until a preferred access option has been
selected and positive location (potholing) work has been completed. As the
designs of these relocations proceed, the remaining service life of the existing
individual facilities will be calculated and a costlbenefit analysis will be
performed to determine the feasibility of their retention. If retention appears to be
the preferred alternative, encroachment exceptions will be requested on a case-by
case basis.

If retention of the existing facilities is determined unfeasible, their relocation can
be accommodated within the limits of environmental clearance proposed by the
Draft EIRIEIS. These facilities will be relocated along the frontage road/bike
path system, outside of the ultimate State R/W. No longitudinal encroachments
within state R/W are anticipated.

• Other Owner Involvement: Water rights are an issue for several parcels within
the limits of Segment B, because they currently are provided with water by
springs with deeded rights within the State R/W, or by wells that are partially fed
by highway drainage that would be eliminated by the project.

• Railroad Involvement: The SMARTfNWP rail line, which is currently inactive,
generally parallels US 101 throughout the project limits. Although no new
crossings are being proposed; the majority of the existing structures will require
work. This work, summarized in the Proposed Structure Work table (TableS-6),
was coordinated with SMART representatives who had no issue with the
proposed plans. A revised Construction and Maintenance Agreement will be
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required for work within the SMART/NWP R/W. For further information
regarding SMART please see Section 4.2.5 above.

• Highway Planting: Highway planting for this project will be completed under a
separate contract(s) as per Caltrans policy. The total costs for highway planting
and revegetation ranges from $7.5 million to $7.9 million, depending on which
Access Option is selected. A breakdown of highway planting costs and related
design for safety items is shown in the project cost estimates.

Revegatation within Segment B is required to mitigate the large number of trees
proposed to be removed. The replacement plantings will consist of oaks and other
locally native species and be concentrated in areas between mainline US 101 and
the proposed frontage roads.

Highway planting and revegetation will be completed to current Caltrans Design
Standards up to the maximum allowable cost per hectare. For construction fiscal
year 2009/10, the maximum cost for highway planting with one year ofplant
establishment is be $91,200 per hectare and $117,800 with three years ofplant
establishment, excluding mulch areas, water meters, and Design for Safety
elements. Three percent per fiscal year is used for cost escalation.

Segments A & C of the project will include standard replacement highway
planting and restoration, with a three-year plant establishment period.
Replacement highway planting and restoration will be developed with local
community input to ensure context sensitivity and enhancement of the
suU'ounding areas along US 101.

Revegetation through Segment B will consist mainly of a seeded mix of native
grasses and shrubs in combination with infonnal stands of California native
plants, including oak tree liners, seedling or acorns. This revegetation will have a
maximum one-year plant establishment and should emphasize intennittent,
randomly mixed groupings ofnative shrubs and trees to accentuate the natural
state of the corridor. The density of revegetation along proposed bike trails
should include more woody plant material to provide both a physical buffer and
visual screen between the proposed bike trial and highway. Planting should be
timed so that it will occur in the fall, prior to the start of the rainy season, as no
irrigation will be provided. Revegetation within the limits of San Antonio Creek
and other natural waterways will include plant materials that are conducive to a
Riparian habitat.

All areas of highway planting and revegetation will be reviewed to see ifpossible
biological mitigation that can be accommodated onsite within the project corridor.
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Regional or interregional transportation enhancement funds should be
investigated as a source for improving the landscape and roadside elements of the
project, including bicycle and non-motorized transportation facilities.

• Erosion Control: Erosion Control Type D will be utilized for temporary disturbed
areas and permanent slopes. In addition to Erosion Control Type D, other
temporary Best Management Practices (BMPs) will be utilized to minimize the
potential for sediment entering adjacent water bodies. The proposed BMPs are
described in the Storm Water Data Report (SWDR).

As noted in the comment column of Table 5-5 the estimated cost for five of the
eight sound walls exceeds the reasonable cost allowance for the specific wall.
The costs for these sound walls are not included in project cost estimates.
However these sound walls are shown on the Layout sheets included in
Attachment D. The final determination on whether these walls will be included in
the project will be made after public comment on the draft EIR/EIS, prior to
approval of the Project Report.

• Noise Barriers: There are no existing State-owned sound walls within the project
limits; private sound walls exist at several locations adjacent to the state right of
way. A Traffic Noise Impact Report was prepared to document existing noise
levels, project future levels and evaluate attenuation measures. The report
recommended eight locations where sound walls would provide attenuation, four
in the city ofNovato and four in the city of Petaluma. The locations are shown on
the preliminary plans included as Attachment D, as well as listed in Table 5-5
below.
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There were locations within the project limits where predicted noise levels were
less than 67 dBA and abatement was not considered. These locations include the
residential area between Novato Boulevard and the south end ofRedwood
Boulevard (existing developer wall) and between Cherry Street and Orange
Avenue (earthberms).

There was an area where the predicted noise levels exceeded 67 dBA and sound
walls were not proposed. The residences at 5381 Redwood Hwy and 4747
Redwood Hwy are single family homes with predicted noise levels of69 dBA and
72 dBA, respectively. The Noise Impact Report concluded that it was not feasible
to construct sound walls and achieve 5 dBA of attenuation.
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dS dW lisT bl SSPa e - rODose oun a
Approximate Location Length Height Comment

City of Novato
I. Right, Manuel Dr to Davidson St 200m 3.7m Along ES on barrier and on

(south ofDelong) (660 ft) (12 ft) OH, estimated cost exceeds
reasonable allowance

2. Right, Cheny St to Atherton 480m 4.3 m Along edge of shoulder on
(1570 ft) (14 ft) barrier, estimated cost exceeds

reasonable allowance

3. Left, Harkle Rd to Delong 500m" 3.7m Along ES and on OH,
(1640 ft) (12 ft) estimated cost exceeds

reasonable allowance

4. Left, along Redwood Blvd 270m" 4.3m Along R!W and on retaining
(south of Rowland) (900 ft) (14 ft) wall

City ofPetaluma
5. Right, Ponderosa Dr to E. Washington l760m" 3.7m Along edge of shoulder on

(5770 ft) (12 ft) barrier, estimated cost exceeds
reasonable allowance

6. Right, North ofLynch Creek 230m 4.3 m Along edge of shoulder on
(750 ft) (14 ft) barrier

7. Right, Napa Dr to Corona Rd nOm 4.3 m Along edge ofshoulder on
(3020 ft) (14 ft) barrier, estimated cost exceeds

reasonable allowance

8. Left, E. Washington to nJo Lynch Cr 820m" 3.7m Along edge of shoulder on
(2690 ft) (12 ft) barrier

" portIOn of sound wallIS on retammg wall

Noise barriers and other wall features will include aesthetic treatments developed
with local community input to ensure context sensitivity. This input will better
ensure a design that is aesthetically accepted by the local communities while
maintaining an aesthetic integrity ofthe US 101 corridor.

• Non-Motorized and Pedestrian Features: Segments A & C comprise existing
freeway facilities that prohibit non-motorized travel. This project does not
propose to change this restriction. Parallel routes on local streets are available for
bicyclists and pedestrians. The existing overcrossings accommodate bicycles and
pedestrians. Existing curb ramps not meeting the Americans with Disabilities Act
(ADA) standards will be replaced. New curb ramps will be constructed at
intersections where they currently do not exist.

Segment B is an existing expressway that currently acts as the non-motorized
route between the cities ofNovato and Petaluma. Since this alternative proposes
to convert the expressway to an access-controlled freeway, thus eliminating the
non-motorized route, a replacement route was included in this study. The
proposed replacement comprises a series of Class I and II Bikeways that will
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The Kenilworth School Pedestrian Overcrossing (PaC) is an existing structure in
Segment C. The school on the west side of the pac has closed and the property
is being developed as retail stores. The pac does not meet ADA standards and is
currently closed. No work on the pac is proposed with the MSN project.

place the non-motorized facilities outside the ultimate state right ofway, while
still allowing a continuous route through the corridor. The specific location and
type ofnon-motorized facility varies depending on the Access Option. These
locations are shown on the Overview ofAccess Options included as Attachment
C, the Layout Sheets included as Attachment D, and listed above in Table 5-1.

As part of their ErR, SMART proposes to construct a bike/pedestrian path along
the railroad tracks. The path is proposed to be constructed both within and
adjacent to the railroad right-of-way. Existing at-grade crossings and local streets
are being utilized to shift the path from one side of the tracks to the other. The
proposed path crosses US 101 at several locations within Segments A & C. The
proposed path is roughly parallel with US 101 thru Segment B, with rolling hills
separating the railroad and bike/pedestrian path from the highway.
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• Needed Roadway Rehabilitation and Upgrading: According to the MSN
Preliminary Materials Recommendation Report, the analysis of the deflection
levels shows no need for an asphalt concrete (AC) overlay for structural integrity
or to alleviate roughness. However, 135 mm (0.44 ft) ofAC, 60 mm (0.20 ft) of
gap-graded rubberized AC (RAC-G) and 30 mm (0.1 ft) of open-graded
rubberized AC (RAC-O) is recommended to extend the service life of the existing
pavement 20 years, control reflective cracking, provide a friction course, and
improve wet weather driving conditions. The RAC-G will be placed from edge of
pavement to edge ofpavement. The RAC-O will be placed from 0.3 m (I ft) past
edge of traveled way to 0.3 m (I ft) past edge of traveled way. Replacement of
deteriorated sections of pavement (digouts) is also proposed and included in the
cost estimate.

Proposed pavement structural sections have been developed and coordinated with
the District Pavement Strategy Review Committee. The approved checklist is
included as Attachment F. The proposed structural sections for the median and
outside widening, and roadway reconstruction are listed in the checklist and
shown in the Typical Sections included as Attachment D. The same structural
section will be used for the traveled way and shoulders for ease of construction
and future expansion. For the reconstructed section of Segment B, a thicker
structural section will be used for the outside two lanes and shoulder than for the
inside lane and shoulder, as trucks are restricted to the two outside lanes.

The structural sections for the widening and reconstruction are based on a 20-year
design. Recently Caltrans adopted a policy to evaluate a 40-yr pavement life for
projects. A structural section with a 40-yr design life isn't appropriate for the
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widening proposed in Segments A & C, as the adjacent pavement has
significantly less than a 40-yr life remaining. Thru these segments, a 20-year
rehabilitation is proposed. Projected traffic volumes in Segment B, where
significant roadway reconstruction is proposed, are not high enough to trigger a
40-yr pavement life. Instead it is recommended to analyze the life cycle costs of
both a 20-yr and 40-yr pavement design life. Through this segment, portions of
the existing roadway will be widened and other portions reconstructed, sometimes
on a new alignment. A 40-yr design for the reconstructed portions would result in
a checkerboard of sections with 40-yr pavement followed by 20-yr pavement.

A 10-year rehabilitation was also considered. A life cycle cost analysis (LCCA)
will be conducted prior to the Project Report. A 20-year rehab is proposed. The
cost analysis will include both a 10- and 20- year rehab as well as alternate
structural sections for the widening and reconstruction.

The existing roadway through the Rowland Boulevard Interchange is
experiencing pavement distress due to poor subgrade soils. It is proposed to
reconstruct approximately 150 m (500 ft) ofpavement. The subgrade would be
excavated to a depth of 3.6 m (12 ft) and backfilled with lightweight fill.

Maintenance vehicle pullouts will be constructed at various locations throughout
the project limits. The specific locations will be determined in final design in
coordination with Maintenance and Traffic Operations.

• Needed Structure Rehabilitation and Upgrading: The structure work to
accommodate the proposed improvements is shown in Table 5-6 below. Advance
Planning Studies (APSs) have been completed for proposed structure work and
are included as Attachment D. Several structure types were considered for the
replacement of the Petaluma River Bridge, with the precast concrete bulb T type
the most economical.

The scope of work for the proposed Petaluma Blvd South OC has been changed
since the APS was prepared. The structure width was increased to accommodate
four lanes for operational reasons. The cost estimate has been increased
accordingly.

Traditional widening of the Olive Ave UC does not provide adequate falsework
clearance. In lieu of closing Olive Ave to vehicle traffic during construction, it is
proposed to construct the widening ofthe single-span structure on raised
falsework to provide the required vertical clearance. After construction and
falsework removal, the newly constructed portion would be lowered to final
grade. This work is not shown on the APS, but the additional cost has been
included in current cost estimates.
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All of the work identified on the STRAIN report for those structures within the
project limits has been included with the structure work proposed with the project
except at Corona Rd OC. The STRAIN included upgrading the rails and
replacing the deck treatment at the overcrossing. This work has not been included
with the project since no other work was proposed for the overcrossing. The cost
of the STRAIN work at the OC was minor and could be added during the final
design phase.
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WsTable 5-6. Proposed tructure ork

Bridl!e No. Bridl!e Name KP TvpeofWork

27008IH Ignacio SeparationlOH 30.5 Deck treatment with Methacylate

270081F W37-NIOI Connector OH 30.5 Deck treatment with Methacylate
270086K South Novato Blvd. OC 30.5 EarthQuake retrofit of columns and footings

270089LIR Novato Creek R33.0 Widen in median, replace outside rails

270090LIR Franklin Ave OH R33.7 Widen in median and outsides, sound wall both sides
Widen in median, add sound walls on both side

270092LIR Olive Ave UC R34.5 Build on raised falsework due to poor clearance

270094LIR North Novato OH 35.9 Widen in median, reolace outside rails
270Il5 Redwood Landfill OC 40.8 Widen on left (north) side with options 4b & 12b

TBD San Antonio OC 42.6 New Overcrossing with options 4b, 14b and 14d

27 C0051 S. San Antonio Creek NIA Minor maintenance
TBD S. San Antonio Creek NIA New Brid!!e for fronta!!e road

200019LIR San Antonio Creek 44.5/0 Remove left Bridge, reolace ioint seals on right Brid!!e

TBD San Antonio Creek 44.5/0 New Bridge for US 10I on new alignment

TBD Petaluma Blvd S. OC 5.1 New OC with all Access Options

200156LIR South Petaluma UC 5.6 Remove
200154L1R Petaluma River 5.3 Replace on new vertical alignment

2001 55L1R Route IOIlIl6 SOH 5.8 Widen left Bridge, replace right Bridge
200245 Caulfield Lane OC 6.4 Deck treatment with Methacylate
200246 East Washington St OC 7.7 Deck treatment with Methacvlate
200163LIR Washington Creek 7.7 Widen in median and on left & right sides

200162LIR Lynch Creek 8.3 Widen in median and on left & right sides

200158LIR North Petaluma OH 9.3 Replace OH on new vertical alignment

Marin-Sonoma Narrows
Draft Project Report
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• Cost Estimate: Preliminary cost estimates have been developed for both ofthe

build alternatives under study as well as the four Access Options. The current
year construction costs for the various alternatives and options are shown in Table
5-7 and do not include support costs. The six-page estimates for the Fixed HOV
Lane Alternative and Access Options are included as Attachment G. Since the
difference between the two build alternatives involves barrier quantities and the
reversible ingress/egress features in Segment B, six-page estimates for the
Reversible HOV Lane Alternative are not included. Total escalated project costs
are shown in Section 8.

Total construction costs were estimated in June 2007 and range from $447.0
million to $457.6 million for the Fixed HOV Lane Alternative, depending on
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* Includes railroad and ulIlIty relocalIon costs, and envJronmental mllIgatIOn

(millions)

Roadway Structure Right-of-
Alternative Construction Construction Way* Total

Fixed HOV Lane Alternative

Segment A $71.5 $11.9 $3.8 $87.2

Segment B - Access Option 4B $185.5 $41.5 $37.7 $264.7

Segment B - Access Option 12B $181.1 $39.7 $36.3 $257.1

Segment B - Access Option 14B $175.9 $40.8 $37.4 $254.1

Segment B - Access Option 14D $180.0 $40.4 $37.8 $258.2

SegmentC $81.4 $22.0 $2.3 $105.7

Total $447.0 to
$457.6

Reversible HOV Lane Alternative

Segment A $71.5 $11.9 $3.8 $89.0

Segment B - Access Option 4B $187.9 $41.5 $37.7 $271.0

Segment B - Access Option 12B $183.5 $39.7 $36.3 $263.5

Segment B - Access Option 14B $178.3 $40.8 $37.4 $261.0

Segment B - Access Option 14D $182.4 $40.4 $37.8 $265.5

SegmentC $81.4 $22.0 $2.3 $115.9

Total $449.4 to
$460.0.. ..

Table 5-7. Estimated Project Construction Costs

• Right of Way Data: A Right of Way Data Sheet has been prepared for the
proposed improvements. The Data Sheet, included as Attachment H, shows the
costs to purchase all currently identified needs, including temporary rights,
permanent rights, utility relocations, and mitigation land or bank credits. The
costs shown in the Data Sheets are the same for both build alternatives.

access option. Total construction costs for the Reversible HOV Lane are
estimated to be $2.4 million more.

Marin-Sonoma Narrows
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5.2 - Rejected Alternatives

Several alternatives were considered and rejected during the PID and PA&ED phases. These
alternatives were proposed in the original PSR's, developed during the course of study or
identified through community interaction. They have been evaluated during the design
studies that accompanied the environmental studies, and, with the concurrence of the PDT,
have been set aside from further study. A brief description of each and the reason it was
rejected is provided below.
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5.2.2 - Reversible HOV Lane in Southern and Northern Segments:

A Reversible HOV Lane, similar to that proposed for Segment B under a viable build
alternative, was considered for Segments A & C as a way to minimize the construction
footprint of the build alternative.

This alternative was considered as a "stand alone" solution to the project's need and
purpose but was found to be only partially effective without the construction ofHOV
lanes. However, since the build alternatives include HOV lanes, many TSM features
were included. The TSM Alternative was rejected because it did not fully meet the
project need and purpose.

5.2.1 - Transportation Systems Management (I'SM):

The objective of Transportation Systems Management is to reduce congestion without
significant new infrastructure. This alternative would implement strategies focused on
reducing peak hour travel demand using measures such as express buses traveling in
HOV lanes, electronic metering and information systems, new and expanded Park and
Ride facilities, enhanced rideshare matching services, measures such as flex time and
alternative work schedules, and satellite telecommuting centers.

Early traffic studies showed that the urbanized areas in these segments require multiple
ingress/egress openings, creating weaving locations that retard the through movement of
HOV vehicles. In addition, the existing overcrossing structures throughout these
segments have column bents along the US 101 centerline, requiring the reversible lane
and one direction of the mixed flow lanes to be shifted to avoid the columns. This
alternative was rejected due to operational deficiencies.

Two variable-priced toll (aka HOT) lane studies have been conducted on the US 101
corridor through Marin and Sonoma counties. The first, completed in January 1999,
studied toll lanes between Petaluma and Windsor, in Sonoma County. The second,
completed in January 2000, evaluated toll lane options between SR 37 and Petaluma.
Caltrans and MTC concluded that the studies indicate that there would be very little
difference in corridor performance between the HOV and HOT lane options. Time

5.2.3 - High Occupancy Vehicle Toll (HOT) Lane:

A High Occupancy Toll (HOT) Lane alternative would provide a barrier-separated HOV
lane in each direction. Ingress and egress locations would be included along the corridor.
HOT lanes are accessible to HOV users without payment while SOY users pay a toll,
which is calculated depending upon the traffic congestion in the adjacent mixed flow
lanes. In addition to the added width required for the barrier separation, significant
infrastructure is required to inform potential SOY users of the current toll and to
implement the fast-pass detection system. Currently, there are no HOT Lanes in northern
California; however, several studies are under way. Legislation would be required to
implement this alternative.
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The East Washington Interchange Project proposes to widen the northbound off-ramp
terminus to provide dual right and left turn movements. This, along with synchronizing
the ramp signal with the McDowell Boulevard signal, is expected to improve circulation
between the two intersections.

Caltrans and MTC are funding an independent study to consider HOT lanes for the Bay
Area region. The Regional High Occupancy Toll (HOT) Lane Network Feasibility Study
began in December 2006 and is expected to be completed in mid 2007. Although the
regional HOT lane study may benefit projects like MSN in the future, for now MSN is
moving forward without this alternative.

savings for users of the HOV or HOT lanes would range from 4 to 8 minutes over the
entire length of the project. Although toll lane revenues might be sufficient to cover
ongoing operating and maintenance costs (estimated to be about $1.5 million per year),
revenues would not be sufficient to finance their construction. However, HOT lanes may
be more fiscally feasible on a corridor-wide basis than a shorter portion such as the MSN
Project.

5.2.4 - Access Options in Segment B:

As discussed previously, a weighted matrix was prepared to screen the 26 Access Options
developed. Four of the 26 were selected for further study. The Access Options not
selected did not rank well due to high costs, more significant visual, wetland, biological
and historical impacts, and a higher potential for inducing growth. A listing of the
various options rejected and the weighted matrix scoring, please see the Draft EIRIEIS.
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Realigning the ramps was not included in the project due to design standards, safety and
operational issues. Shifting the ramp terminus to the west requires reversing horizontal
curves along the off-ramp resulting in nonstandard superelevation transition and
unexpected geometry for drivers. Also, realigning the off-ramp would reduce the
available storage, leading to the potential for ramp traffic to backup onto mainline during
peak periods. These issues could be resolved with additional right of way. Several
adjacent residents would need to be acquired to move the off-ramp gore point further
upstream to improve the ramp geometrics.

5.2.5 - Realign West Washington Interchange Ramps:

A study was conducted to evaluate realigning the existing NB off- and on-ramps at the
East Washington Interchange in the City of Petaluma. The ramp terminus would be
shifted to the west, towards US 101. This would provide more storage on eastbound East
Washington Street between the ramps and McDowell Boulevard. Heavy eastbound to
northbound movement occurs at the E. WashingtonlMcDowell intersection, frequently
backing up past the existing ramp intersection.
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Lead-containing traffic markings that are typically characterized as a California hazardous
waste were found within the project limits. Any waste material generated by the removal of
these yellow thermoplastic and painted traffic stripes is addressed during construction by

It is anticipated that any impacts with either of the build alternatives can be mitigated and the
report recommends that a Phase I Environmental Site Assessment be conducted for each
parcel that requires a partial, or full, right-of-way take.

The other high probability site is the Novato Disposal Services located on Petaluma
Boulevard South. The property is listed as an active LUST site, although documents indicate
that the Sonoma County Environmental Health Division and the Regional Water Quality
Control Board recommend closing the case.

Although naturally occurring asbestos is not known to be present at the project site, the
potential for its existence in the sediments ofNovato Creek and San Antonio Creek should be
evaluated due to the upstream proximity ofultramafic rocks. In addition, due to the age of
the man-made structures throughout the project limits, industrial asbestos could be present
and tests should be performed to ascertain its presence prior to any bridge demolition.

Page 36 of 51

04-264000
Mm-IOI-KP 30.0/44.5 (PM 18.6/27.6)

Son-IOI-KP 0.0/11.5 (PM o.on.l)

California Department ofTransportation

Aerially deposited lead (ADL) is known to exist in the surface soils adjacent to the edge of
pavement within the project limits. Soil excavated from along the shoulders or median of
existing US 101 with either of the build alternatives has the potential to be characterized as a
California hazardous waste and a detailed site investigation should be completed to. ¥
determine the concentration oflead in that soil. Based on similar testing on adjacent r'f ,?vI ()r;ry II
projects, it is assumed that the levels of lead concentration, once determined, will allow this re,( g l'
material to be encapsulated on-site within the proposed roadway embankments. The cost ~(' 10 (<'1

estimates include $17.2 million for Type Y excavation and $2.9 million for Type Z :fl//~....J
excavation for handling the material to be encapsulated. ~
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One of the high probability sites is the Gas N Shop located at the intersection of US 101 and
Kastinia Rd. The State leaking underground storage tank (LUST) database indicates that the
aquifer beneath the site is contaminated with MTBE. The groundwater at the site is
approximately 2.4 m (8 ft) below the existing ground and flows eastward underneath US 101.
Site investigation reports indicate that the groundwater beneath the site, as well as US 101 is
contaminated with benzene and MTBE.

SECTION 6 - CONSIDERATIONS REQUIRING DISCUSSION

6.1 - Hazardous Waste

During the Record Search phase of the February 2006 Hazardous Waste Preliminary Site
Investigation, more than 70 sites that are located within or adjacent to the proposed project
footprint were identified as known or potential areas of contamination. Twenty-three of
these sites are considered to have a medium probability, and two sites are considered to have
a high probability that if the site is contaminated with hazardous wastes, those contaminants
would be encountered during construction of the project..
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• The project would benefit from coordinating future utility upgrade projects.

• The project will be phased to allow greater flexibility in funding. Early phases of
construction should focus on Segment B.

• Eliminating the RAC-O on the shoulders would save costs. The RAC-O would
extend 0.3 m (1 ft) past the edge of traveled way.

incorporation of standard special provisions. A cost for handling and disposing of this waste
is included in project costs.
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The freeway upgrade of Segment B will require a significant amount of new alignment and.
structural section to be built. However, wherever possible, the existing highway is being
utilized as part ofthe new freeway, frontage road and bikeway system. In addition, ADL
laden soil excavated from along the shoulders or median of existing US 101 has been
identified for encapsulation within the proposed roadway embankments. Asphalt grindings
will be recycled as aggregate and shoulder backing and rubberized asphalt will be used in the
proposed structural section.

An implementation meeting was held on January 31, 2007. Comments and decisions from
the meting were incorporated into the final VA Report. Eliminating the RAC-O on the
shoulders and using the longer structure at the Petaluma River Bridge were implemented and
incorporated into the preliminary design and cost estimates. Coordinating future utility
upgrades is on-going. Construction of the proposed improvements will be phased based on
available funding. Development of the first phase scope of work will be negotiated between
Caltrans, MTC, CTC, TAM and SCTA once a Preferred Alternative is identified.

• Numerous Design Suggestions were developed including using a longer bridge at the
Petalwna River instead of having to surcharge an embankment, lowering mainline
profile at the Redwood Landfill OC, lightweight sound wall on bridges, and lime
treating the subgrade.

Marin-Sonoma Narrows
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6.2 - Value Analysis

A formal Value Analysis (VA) was conducted in September 2006. The Value Analysis
Report validated the techniques that were utilized throughout the development and
winnowing of alternatives by the PDT. In addition, the VA found:

California Department ofTransportation

6.3 - Resource Conservation

The scope of the MSN Project is to reduce recurring congestion through a multi-modal
approach and improve traffic safety and vehicular access with the freeway upgrade ofthe
existing expressway. These improvements in operational efficiency would allow the most
effective use of limited resources.



The majority ofwork identified within Segments A & C, the existing freeway portions of the
project, generally require only temporary rights from the adjacent property owners and local
entities for work such as sound walls and pavement conforms on local streets.

The freeway upgrade of Segment B would require the purchase of a significant amount of
right ofway to provide for the combination of interchanges and frontage roads required to
maintain access to intersecting roadways and adjacent parcels, as well as to replace the
current bicycle and pedestrian access. In addition ingress/egress rights are needed at two
parcels to avoid land-locking a parcel.

6.4 - Right of Way

General- Right of Way Data Sheets were prepared based on the scope of work described
and on maps provided by Design. Estimated cost information is contained in the Right of
Way Data Sheets, included as Attachment R. The costs shown in the Data Sheets are the
same for both build alternatives.
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Depending on Access Option between 71 ha and 84 ha (176 ac and 208 ac) of new right-of
way is required from 62 or 63 parcels. In addition between 4 ha and 8 ha (10 ac and 19 ac)
of temporary construction easements (TCEs) are required from an additional I08 parcels.
The approximate amount of new right-of-way and temporary easements required for each
Segment and the Access Options within Segment B are shown in Table 6-1 below. These
areas are the same for both build alternatives.

In Segment A, new right of way is required for the proposed Rowland Ave NB on-ramp
widening. Temporary construction easements are needed for sound wall and structure
construction. Encroachment permits will be required for sound wall construction and
pavement conforms.

In Segment B, new right of way is required for the proposed freeway and frontage roads.
Right-of-way for the frontage roads will be relinquished to the respective county after
construction. Temporary construction easements are needed for conforming private roads
and driveways.

In Segment C new right-of-way is required along the northbound SR 116 on-ramp for a
sound wall and along the southern approach to the North Petaluma OR for embankment
slopes. Temporary construction easements are needed for sound wall and structure
construction. Encroachment permits will be required for sound wall construction and
pavement conforms.
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The right-of-way to be acquired for the frontage roads and bike paths will be relinquished to
the respective county. Initial discussions regarding relinquishments have been held with the
counties. Concurrence from the counties is anticipated prior to PA&ED.

A portion of the Park and Ride lot at the Rowland Blvd Interchange is leased as airspace on
weekends. Potential impacts to the airspace lease will be coordinated with RIW Airspace
during Final Design so as to allow proper notification times for any tenants.

Railroad - Improvements are proposed for within SMART/NWP right of way. SMART's
consultant verbally notified the Department on November 27, 2006 that the clearances for the
overhead work near SMART's tracks are adequate.

Utilities - Utility relocations, primarily in Segment B, are required with the proposed
improvements. The facilities in Segment B will be relocated along the frontage road/bike
path system, outside of the ultimate State R/W. No longitudinal encroachments within state
R/W are anticipated for either ofthe build alternatives. Utility easements will be established
along the frontage road right-of-way for installation and maintenance ofthe utilities.
Although the final "Determination of Liability" will occur on a case-by-case basis as the
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dRIWAT bl 61 Pa e - ropose cqulSlhon an asements

Fee TCE
Segment hectares acres hectares acres
Segment A 0.25 0.63 1.18 2.92
Segment B - Access Option 4b 79.45 196.32 2.88 7.12
Segment B - Access Option 12b 70.76 174.85 2.88 7.12
Segment B - Access Option 14b 80.81 199.69 1.36 3.37
Segment B - Access Option 14d 83.71 206.84 4.89 12.10
SegmentC 0.12 0.30 1.53 3.79

The Relocation Impact Memo determined that there is no significant impact to owners,
tenants, businesses or persons in possession ofreal property to be acquired who would
qualify for relocation assistance benefits or entitlements under the Uniform Relocation
Assistance and Real Property Act of 1970. One residential unit would be required to relocate
as a result of this project. The proposed RIW acquisition will not result in any severed or
bisected parcels.

The PDT detenruned that the proposed project is in an area of high land values, having a
potential for future airspace leases, though Marin and Sonoma counties have shown a past
tendency for deterring this type ofuse through County Plans and the purchase ofproperty
rights. If this local inclination changes in the future, then Segments A & C will not have
changed the existing conditions, while Segment B proposes to create a County-owned
frontage road and bikeway system that will parallel the freeway and could accommodate
future airspace leases.
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relocation plans are finalized, preliminary indications show that cost sharing should be on a
50%-50% split with most of the major utility companies.

6.5 - Environmental Issues

The Draft EISIEIR has been prepared in accordance with Caltrans' environmental procedures,
as well as State and Federal environmental regulations and is the appropriate document for
the proposal. The Draft EIRIEIS has been bound separately, but the approval page and
Summary Section have been included as Attachment A.

There are jurisdictional wetlands within the project limits. Wetland impacts in Segments A
& C are minor and occur within the Route 101/37 Interchange, the Rowland Blvd
Interchange, the Lakeville Highway/SR 116 Interchange, and along Washington and Lynch
creeks. There are also wetlands in Segment B. Preliminary wetland delineations have been
done; concurrence by the Environmental Protection Agency and the US Army Corps of
Engineers is pending. This area, on the east side of US 101 across from Olompali SHP, is a
large wetland complex and is where the project's wetland impacts primarily occur.
Significantly smaller impacts occur near San Antonio Creek and along the small unnamed
creeks and drainages thru the segment. The wetland impacts, based on the preliminary
delineation, vary between 2.4 ha (6 ac) and 2.8 ha (7 ac) depending on Access Option and are
the same for both of the build alternatives.

There are several FEMA-designated flood zones within or adjacent to the project limits. No
longitudinal encroachments into the existing floodplain are anticipated; revisions to FEMA
.!)'laps will not be required as a result of the proposed improvements. Un(I(';-;-i"\ 'SQ!> ~ e
This project will replace some existing impervious areas as well as create new impervious
areas. The proposed improvements will comply with Caltrans' Statewide National Pollutant
Discharge Elimination System (NPDES) permit. A Storm Water Data Report (SWDR) was
prepared summarizing the proposed actions for compliance with the permit. The approval
page ofthe SWDR is included as Attachment E. Treatment BMP are proposed including
biofiltration strips and swales, and infiltration and detention devices. D~atering will be
re uired for fI ndation work around bridges and culverts. The groundwater encountered
will e tested for contamma IOn and properly Ispose 0 If necessary.

The environmental issues identified in the Draft EIRIEIS include farmland conversion,
riparian and tree removal and visual impacts in the Central Segment, avoidance of bats and
nesting birds, and temporary and permanent loss of habitat for threatened and endangered
species (steelhead and Chinook salmon, red-legged frog, and salt marsh harvest mouse).

There are five archeological sites meeting criteria for determination of eligibility that would
be impacted by the proposed improvements. A MOU is being prepared to provide a
mechanism to recover significant data. Archeological monitoring would be implemented
during construction.
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• Where sidewalks are being added, a minimum 1.2 m clearance will be provided to
obstacles such as electroliers, signal standards, fire hydrants, etc.

• A series of Class I and II Bikeways will replace the current non-motorized route
along the ~houlderof the existing expressway between the cities ofNovato and
Petaluma.

• Curb ramps will be provided at intersections within the State R/W where they
currently don't exist and where new sidewalk is being added, or where existing curb
ramps don't conform to ADA standards.

The above proposed improvements were designed in accordance with Design Information
Bulletin 82-03 "Pedestrian Accessibility Guidelines for Highway projects." These
improvements will bring the corridor into conformance with ADA standards.
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A range ofmitigation measures have been identified including mitigation planting; on- and
off-site wetland restoration or existing bank; surveying and excluding bats and protected
birds from nesting on bridges where work is proposed; pickleweed restoration; storm water
treatment; and aesthetic treatments on structures and walls. The costs for these mitigation
measures have been included in project cost estimates.

Marin-Sonoma Narrows
Draft Project Report
October 2007

The December 2005 Air Quality Impact Report analysis utilizes a protocol jointly developed
by Caltrans and the University of California-Davis Institute of Transportation, and approved
by the Environmental Protection Agency for use in the Bay Area.

6.6 - Air Quality Conformity

This project conforms to regional air quality standards. Each of the project alternatives is
fully compatible with the design concept and scope described in the current Regional
Transportation Plan (RTP) as well as the current Federal Regional Transportation
Improvement Program (FRTIP). The Congestion Management Agency, TAM and SCTA
have determined that it conforms to the State Implementation Plan (SIP) for air quality.

6.7 - Title VI Considerations
The provisions for low-mobility and minority groups will be incorporated into the project.
These features will include:

SECTION 7 - OTHER CONSIDERATIONS

7.1 - Public Hearing Process
Recommend that a public hearing, in the "open house" format, be scheduled presenting the
developed viable alternatives for public comment.
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Revisions to the existing Freeway Agreements will be required with Marin County,
Sonoma County and the Department ofState Parks for Segment B as part of the
expressway-to-freeway upgrade, once a preferred access alternative has been selected.
These agreements will provide for the relinquishment of the local roads and bicycle
facilities that are constructed as part of the project.

7.2 - Route Matters

The majority of work identified within Segments A & C will only require widening of the
existing facilities that will not change the existing freeway agreements. However, the
freeway upgrade of the existing expressway in Segment B proposed with both of the build
alternatives will require new agreements.

Within Sonoma County the freeway agreements cover freeways adopted on April 20,
1944 and March 23,1950. The agreements with Sonoma County were executed on June
8, 1944 covering from the south county line to south of the Petaluma Boulevard South
Interchange, and on February 16, 1954 covering from south of the Petaluma Boulevard
South Interchange to south of the Lakeville Highway/SR 116 Interchange. The
agreement with the City of Petaluma was executed on December 21, 1966 and covers
from south of the Lakeville Highway/SR 116 Interchange to north of the Old Redwood
Highway Interchange.

04-264000
Mrn-IOI-KP 30.0/44.5 (pM 18.6127.6)

Son-IOI-KP 0.0/1 I.5 (PM 0.017.1)

7.2.1 - Freeway Agreements and New Connections:

There are existing freeway agreements covering the MSN project limits. Within Marin
County, the agreements cover freeways adopted on April 20, 1944, July 17, 1946 and
November 27, 1962. The agreement within the City ofNovato was executed on January
24, 1998 and covers from the south city limits to the north city limits. The agreements
with Marin County were executed on September 24, 1974 covering from the Novato
north city limits to Airport Rd and on July 24, 1944 covering from Airport Rd to the
county line.

Marin-Sonoma Narrows
Draft Project Report
October 2007
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Approval from the California Transportation Commission will be required for the
"Connection as Part of the Initial Construction ofFreeway" for the interchanges in
Segment B that would be included as part of the freeway construction.

7.2.2 - Route Adoptions:

A Route Adoption is not required for Segment B since the right of way required for the
new alignment is substantially contiguous to the existing expressway. In addition, the
right ofway to be relinquished will contain new frontage roads, not the existing highway.

7.2.3 - Relinquishments:

The freeway agreement required for Segment B will identify for relocation those local
roads constructed as part of the expressway-to-freeway upgrade, once a preferred access
alternative has been selected.
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The proposed replacement of the Petaluma River Bridge requires a new lease agreement
from the State Lands Commission as well as Section 9 approval from the US Coast Guard.

7.3 - Permits

A Streambed Alteration Agreement (1602 permit) is required from the Department ofFish
and Game for the proposed bridge and box culvert work. An Individual Section 404 permit
is required from the US Army Corps of Engineers for fill material in wetland areas. A
Section 401 Water Quality Certification is required from the Regional Water Quality Control
Board.

7.4 - Cooperative Agreements

A Memorandum of Understanding (MOU) is in development among TAM, SCTA and
Caltrans to outline the individual roles/responsibilities for each of the partners, as this project
completes the environmental process and proceeds into design and construction. Due to the
very large scope of the MSN Project, it is anticipated that design and construction will occur
in smaller elements that will allow for easier funding. As these elements are identified,
individual cooperative agreements for funding and staff responsibilities will be negotiated
utilizing the terms of the completed MOU. The most recent draft MOU is included as
Attachment I. Recent CMIA funding is currently being addressed and the draft MOU will be
revised accordingly.
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7.5 - Other Agreements

There are existing freeway maintenance agreements with the MSN Project limits. The
existing agreements are listed in Table 7-1 below. No changes to the existing agreements
within the cities ofNovato and Petaluma are anticipated.

Revised Freeway Maintenance Agreements are anticipated with Marin County, Sonoma
County and Department of State Parks to outline their roles/responsibilities with respect to
the overcrossings, frontage roads and bike paths required for the freeway upgrade of Segment
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ATable 7-1. Existin~ Freewav Maintenance '~reements

Entity Date Approved
Marin County June 16, 1983
City of Novato July 1, 1980
City of Petaluma March 12, 1980
Sonoma County January 12, 1990
City ofNovato - Electrical Facilities March 30, 1993
Golden Gate Bridge, Highway and Transportation District - May 14,2003
Electrical Facilities
Sonoma County - Traffic Signals and Intersection Lighting March 11, 1974
Golden Gate Bridge, Highway and Transportation District - Bus March 12, 2004
Shelters
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B. Preliminary meetings have been held with each of these entities. Once a preferred
alternative has been identified, formal agreements will be pursued.

A Section 134 "long clause" will be required, as well as an Amended Construction and
Maintenance Agreement from SMART/NWP Railroad is required for the proposed widening
of the Franklin Ave OH, North Novato OH, Route 101/116 SOH (Lt structure) and the
replacement of the Route 101/116 SOH (right structure) and the North Petaluma OH.

7.7 - Transportation Management Plan

A Transportation Management Plan (TMP) will be required for this project. The TMP is a
special program that will be implemented during construction to minimize and prevent delay
and inconvenience to the traveling public. The proposed construction and improvements
may include roadwork requiring lane closures or detouring.

7.6 - Involvement with Navigable Waterways

Consultations with the US Coast Guard and the California State Lands Commission have
determined that the Petaluma River is the only navigable waterway within the project limits.
This project proposes to replace the existing Petaluma River Bridge. The US Coast Guard
has been intrinsically involved with the preliminary bridge design, has agreed to both
temporary and permanent preliminary clearances, and is working to ascertain any "special
needs" of the local mariners. In a letter from the California State Lands Commission, staff
identified additional possible jurisdiction at Lakeville Road and Washington Street, which
will be resolved as the design details are developed.

04-264000
Mrn-IOI-KP 30.0/44.5 (pM 18.6/27.6)

Son-IOI-KP 0.0/11.5 (PM 0.017.1)

Marin-Sonoma Narrows
Draft Project Report
October 2007

I

I

I

I

I
I

J
I

I

I

The TMP for the project will be developed and refined during the PS&E and final design
phases, supported by detailed traffic studies to evaluate traffic operations. The need for
necessary lane closures during off-peak hours or at night, or short-term detour routes will be
identified, as required. The TMP will include press releases to notify and inform motorists,
business, community groups, local entities, emergency services, and politicians of upcoming
closures or detours. Various TMP elements such as portable Changeable Message Signs and
CHP Construction Zone Enhanced Enforcement Program (COZEEP) may be utilized to
alleviate and minimize delay to the traveling public.

A Transportation Management Plan (TMP) Data Sheet has been prepared to identify the
significant TMP elements and ensure all anticipated costs are included in this report. The
TMP Data Sheet is included as Attachment J.

7.8 - Stage Construction

Due to the high-traffic volumes and existing delays, any construction activity on US 101
requires that stage construction be considered to minimize impacts to the traveling public.
Preliminary Stage Construction designs have been completed for all major elements of the
proposed MSN Project. Through a multi-stage approach, the existing number oflanes will
be maintained throughout construction.

California Department ofTransportation Page 44 of 51



The Petaluma Boulevard South Interchange will be reconstructed from a slip ramp type to a
spread diamond type interchange. Also, mainline US 101 is shifting to the west thru the

Work along the outside shoulder thru portions of Segment A is needed for sound wall
construction. This work will be done behind k-rail with shoulder closures after the median
widening is completed. Outside widening is also required in Segment C. This work will be
done behind k-rail with traffic shifted to the median to provide an outside shoulder.

The Petaluma River Bridge and North Petaluma OR will be replaced on the existing
horizontal alignment but with a raised vertical alignment. Three stages will be utilized; the
first stage would use temporary retaining walls to construct the middle portion within the
existing median. One direction of traffic would then be routed to the new section, and the
outside portion of that direction constructed. Inside and outside shoulder width for traffic on
the new section would be 0.6 m (2 ft).

Shifting traffic to the outside so that all the median work could be done behind k-rail was
considered. As the outside shoulder isn't structurally adequate for heavy traffic loads,
extensive rebuilding (digouts) of the shoulder would be anticipated. This work would require
lane closures and would be difficult to anticipate accurate quantities for contract plans.
There is also the risk that the shoulder could deteriorate faster than workers could make
repairs. Due to the cost to rebuild the outside shoulder and losing use ofthe shoulder for
breakdowns and emergency vehicles during construction, this staging concept was rejected.
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Significant portions of the Segment B will be reconstructed. Some of this work can be
constructed in two stages. Alignments have been developed to allow buildings portions of
the roadway on either side of the existing roadway. One direction of traffic would then be
shifted onto the recently build roadway. Other portions of the reconstruction, where the
existing alignment is being maintained, will require a three stage construction. The median
would be constructed during the first stage, then used alternately for each direction oftraffic
while that side is being reconstructed. All of this work would be done behind k-rail, with
minimum 0.6 m (2 ft) inside and 3.0 m (10 ft) outside shoulders provided. Temporary
retaining walls are required thru some portions where profile correction is proposed.

The median widening, primarily in Segments A & C, is proposed to be done in three stages.
Stage 1 and 2 would widen a 1.8 to 3.6 m (6 to 12 ft) strip adjacent to the existing number 1
lane (Stage 1 NB, Stage 2 SB). This work would be done at night and on weekends using
lane closures. During periods of nonwork the excavation adjacent to the number 1 lane
would be backfilled with aggregate base at a 1:4 slope. A row of channelizers would
delineate the edge of traveled way, but no inside shoulder would be provided. Clauses in the
contract special provisions would limit the amount ofwidening under construction at any
given time. At the end of each stage, k-rail would be placed to provide a minimum 0.6 m (2
ft) shoulder. Stage 3 would complete the median widening. This stage would be constructed
during the day, with restrictions during peak periods on construction vehicles entering and
exiting the work zone.

Marin-Sonoma Narrows
Draft Project Report
October 2007
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existing interchange. Extensive staging is required to maintain access for the southbound
ramps.

The final stage ofconstruction will place the RAC-G and RAC-O overlay. The placement of
this material is temperature sensitive and will be placed during daylight, most likely on
weekends, under lane closure. Since only a thin overlay is proposed (60 mm, 0.2 ft ofRAC
G and 30 mm, 0.1 ft ofRAC-O), this work will proceed quickly.

The existing traveled way thru the Rowland Boulevard Interchange will be reconstructed to
remove poor subgrade soils. The median in the area would be widened first, then traffic
shifted to the median and the reconstruction done behind k-rail.

7.10 - Graffiti Control

Vines are proposed for sound walls to discourage graffiti. Anti-graffiti coatings were
considered, but due to maintenance and storm water issues, were rejected. Maintenance
prefers to paint the surfaces to cover graffiti.

All existing and operational Traffic Operational System (TOS) elements will be maintained
throughout the construction phase. Any TOS elements that may be affected by temporary or
permanent construction will be relocated, modified or replaced as necessary.

Once a fundable portion of the MSN Project has been identified for design, stage
construction plans for that project will be finalized. These plans will include the work within
the project limits, as well as the interaction with other on-going projects, including traffic
handling and materials balancing.
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There is insufficient falsework vertical clearance for widening the Olive Ave OC. Instead it
is proposed to construct the widening for this single-span, cast-in-place box girder on raised
falsework, and then lower into place. This additional work was not included in the APS.
The estimated cost has been increased to reflect the additional work. An alternative that
could be evaluated during the final design phase is to close the roadway at the overcrossing.

7.9 - Accommodation of Oversize Loads

Upon completion ofthe MSN Project, all structures within the project limits will meet the
minimum clearance for new construction. Existing vertical clearances have been checked
throughout the project limits and all of the existing structures meet these minimum
clearances, with the exception of the South Novato Boulevard OC, which is plauned for a
profile correction, and the South Petaluma UC, which is slated for removal as part of this
project.

7.11 - Risk Management Plan

A Risk Management Plan (RMP) has been prepared for the project. The plan has been
maintained and updated by the PDT at the regularly schedule PDT meetings. The Draft Risk
Management Plan is included as Attachment K.
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Table 8-1. Total Project Costs

SECTION 8 - PROGRAMMING

The proposed project schedule is shown in Table 8.2 below. The schedule is based on
starting final design work after selection of the preferred alternative but prior to PA&ED.

Future programming is required for the PS&E Support, RIW Support, Construction Support,
R/W Capital and Construction Capital Components of the project. Caltrans has given US
101 priority for the programming ofITIP funds as a High Emphasis Focus Route. Once a
preferred alternative is selected phased construction components will be programmed to
match available funding.
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Total project costs include construction, right-of-way, off-site environmental mitigation, and
support costs. For programming purposes, the Fixed HOV Lane Alternative with Access
Option 4b was used as the basis for cost estimates. That option includes 3 new interchanges
while the other access options include two. Project construction costs were escalated 5.5
years to the year 2012, the anticipated mid-year of construction, at a rate of5% per year.
R/W capital costs were escalated 3.5 years at a rate of 5%. PA&ED support costs were
estimated at 4% of capital costs. PS&E support and construction support costs were
estimated at 10% and 13% of construction capital costs, respectively. RIW support costs
were estimated at 10% ofR/W and off-site environmental mitigation capital costs. The total
project costs are shown in Table 8-1 below.

The major risks included in the RMP concern impacts to the project schedule due to timing
of environmental surveys, concurrence from regulatory agencies and the large number of
R/W parcels; impacts to project costs due to additional traffic handling requirements, volatile
material prices, contaminated groundwater and aerially deposited lead; and uncertainties
regarding the scope ofwork for the first fundable phase of construction.

(dollars in millions and escalated)
CaDilal SUPDort

Segment Roadway I Bridge RIW I Env PA&ED I PS&E I RIW I Con Total
A $93.5 I $15.6 $3.0 I $1.5 $4.5 I $10.9 I $0.4 I $14.2 $143.6

$109.1 $4.5 $30.0
B $242.6 I $54.3 $21.5 I $23.2 $13.7 I $29.7 I $4.5 I $38.6 $428.1

$296.9 $44.7 $86.5
C $106.5 I $28.8 $1.8 I $0.9 $5.5 I $13.5 I $0.3 I $17.6 $174.9

$135.3 $2.7 $36.9
Total $442.6 I $98.7 $26.3 I $25.6 $23.7 I $54.1 I $5.2 I $70.4 $746.6

$541.3 $51.9 $153.4

Marin-Sonoma Narrows
Draft Project Report
October 2007

8.1 - Programming

This project is a partially funded STIP project with current programmed funding for portions
of the PA&ED Support, PS&E Support, RIW Support, Construction Support, RIW Capital
and Construction Capital Components. This current funding comprises multiple programs as
shown in Section 8.2 below
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The estimated capital support required for the MSN Project is shown in table 8-3 below.

8.2 - Funding

As mentioned above, the MSN Project is currently partially funded. The current funding
sources as well as additional funding needs are shown below in Table 8-4. Funding sources
include TCRP, lIP, RIP, Local Measure M, SAFETEA-LU and TEA 21 Demonstration. The
project funding sources including an unfunded future need are shown in Table 8-4 below.

Page 48 of51

04-264000
Mrn-IOI-KP 30.0/44.5 (pM 18.6/27.6)

Son-IOI-KP 0.0/11.5 (PM 0.0/7.1)

. py

dP . S h d IT bl 82 Pa e - . ropose rO.lect c e u e
Milestone Date
PA&ED July 2008
R1WMaps July 2008
PS&E July 2010
RTL December 2010
CCA December 2014
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Table 8-3. Proposed Prolect Su IDOr! In S

Prior 06/07 07/08 08/09 09/10 10/11 11/12 Future Total

Transportation Planning 22 15 10 6 6 6 4 3 72

District Design 40 10 24 46 50 47 20 10 247

Right-of-Way 15 4 4 6 8 6 43

District Construction 350 350

59-DES Design 21 3 2 25 25 30 15 5 126

59-DES Construction 64 64

Total PYs 98 32 40 83 89 89 39 432 902
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The current Funding Plan is shown in Table 8-5 below. This available funding will be the
basis of the first phase of design and construction for the MSN Project. Once a preferred
alternative is selected, Caltrans, TAM, SCTA, and MTC will select portions of the project to
fit available funding, while providing congestion relief and safety and operational benefits.
Most likely portions of Segments A & B will be part of the fITst phase. The CMlA funding
was approved for Segment A while improvements to Segment B benefit both Marin and
Sonoma counties. Caltrans and its partner agencies continue to seek additional funding
sources for this project.

dollars in thousands and escalated)

Prior 07/08 08/09 09/10 10111 11/12 12/13 Total

PA&ED $21,500 $1,300 $22,800

PS&E $15,900 $2,200 $18,100

R/W Support $2,000 $2,000

Con Support $17,480 $17,480

R/W $7,020 $13,420 $20,440

Construction $121,979 $121,979

Total $21,500 $17,200 $11,020 $13,420 $139,459 $202,799

(dollars in thousands and escalated)
Component

Con
Funding Source PA&ED PS&E R/WSup SuP R/W Con Total

CMIA $10,500 $71,900 $82,400
TCRP $5,600 $10,900 $16,500
lTIP-UP $12,800 $3,800 $16,600
RIP Marin $2,200 $2,200
RIP Sonoma $2,200 $2,200
STIP - RIP new Marin $1,300 $5,000 $1,300 $2,000 $13,420 $II,980 $35,000
STIP - RIP new Sonoma $700 $4,980 $7,020 $4,300 $17,000
SAFETEA-LU HPP Marin $11,322 $II,322
SAFETEA-LU 3763 Marin $425 $425
SAFETEA-LU 3763 Sonoma $425 $425
Demo-Tea 21 $3,100 $5,650 $8,750
Measure M Sonoma $5,677 $5,677
lTIP - lIP Augmentation $4,300 $4,300

Future $900 $36,000 $3,200 $52,920 $31,460 $419,321 $453,801

Total $23,700 $54,100 $5,200 $70,400 $51,900 $541,300 $746,600

Table 8-4. Project Funding Sources
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Son-IOI-KP 0.0/1 1.5 (pM 0.017.1)

Table 8-5. Project Funding Plan - First Phase
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A constructability review occurred in March, 2007. No comments were received. Future
constructability and management reviews will occur at the 65% plans and 95% Draft PS&E
stages.

This project has been reviewed by several FHWA engineers during the development of the
proposed improvements. This project is eligible for federal-aid funding and is considered to be
State-Authorized under the current FHWNCaltrans Stewardship Agreement.

Headquarters personnel have reviewed the project during the development of the proposed
features for each alternative and access option. They concur with the proposed improvements.
FHWA reviewed the proposed improvements and concurred with the preliminary design.

FHWA was included in the distribution for the review ofthis Draft Project Report in March
2007. No comments were received. By letter dated October 13,2006, Gene K. Fong, FHWA
Division Administrator, concurred with the project's Purpose and Need and Project Alternatives.

04-264000
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United States Coast Guard

State Park Superintendent - Olompali SHP
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Roy McNamee
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Draft EIR/EIS approval page and Sunnnary Section
Location Map
Access Option Overview
Preliminary Project Plans
Draft PA&ED Stonn Water Data Report Cover Sheet
Pavement Strategy Review Connnittee Checklist
Cost Estimates
Right of Way Data Sheets
DraftMOU
TMP Data Sheets
Draft Risk Management Plan

SECTION 10 - PROJECT PERSONNEL

Marin-Sonoma Narrows
Draft Project Report
October 2007

Project Manager

Design Branch Chief

Design Project Engineer

Environmental Office Chief

Environmental Branch Chief

Right of Way Branch Chief

SECTION 11- ATTACHMENTS

Attachment A
Attachment B
Attachment C
Attachment D
Attachment E
Attachment F
Attachment G
Attachment H
Attachment I
Attachment J
Attachment K

Jit Pandher

John Martin, P.E.

Robert Nixon, P.E.

Melanie Brent

Yolanda Rivas

Dave Keba
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Calnet 541 or (510) 286-6425

Calnet 442 or (530) 225-3476

Calnet 442 or (530) 225-2787

Calnet 541 or (510) 286-5231

Calnet 542 or (510) 622-1705

Calnet 541 or (510) 286-5497
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790 18" WILLOW
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794 12" WILLOW

795 12" IWLLOW
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802 10" OAK

803 12" OAK
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808 10" OAK
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810 14" OAK

811 10" OAK

812 3X8" OAK

813 20" WILLOW

814 40" OAK

815 8" OAK

816 8" OAK

817 24" WILLOW

818 20" STUMP LAN

819 15" OAK

820 15" OAK
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