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 June 1, 2012 
 CIWQS Place No. 781608 
        401 Database No.: 02-21-C0814 
 
Sent via electronic mail--no hard copy to follow 
 
California Department of Transportation 
Attn: Ms. Betcy Joseph 
Betcy_Joseph@dot.ca.gov 
111 Grand Ave. 
Oakland, CA  94612-3717 
 
Subject:  Water Quality Certification for the Marin Sonoma Narrows Widening 

Project, Contract A3, City of Novato, Marin County 
 
Department Project No.: EA 04-2640L1 
 
Dear Ms. Joseph: 
 
We have reviewed and hereby issue water quality certification to the California Department 
of Transportation (Department) for the Marin Sonoma Narrows Widening Project, Contract 
A3 (Project). The Department is seeking an Individual Permit for the Project 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 widen United States Highway 101 (US 101) 
between Marin County US 101 post-miles 22.2 and 24.1 through the city of Novato as a 
component of the Marin-Sonoma Narrows HOV Widening Project (MSN). The Department 
has divided the overall MSN project into at least seven 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;  

 A2, in Novato, between US 101 northbound post-miles 20.5 and 20.9. A 401 
certification application was submitted to the Water Board on May 4, 2012; 

 A3, the subject of this certification;  
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 B-1, between Marin County US 101 post-miles 23.3 and 27.6 in the vicinity of Old 
Redwood Landfill Road. A 401 certification was issued for the project on March 26, 
2012; 

 B-3, in the vicinity of San Antonio Creek between Marin County US 101 post-miles 
27.0 and 27.6, and Sonoma County US 101 post-miles 0.0 and 2.5. The 
Department intends to submit a 401 certification application in 2013;  

 B-2/B-4, between Sonoma County US 101 post-miles 3.4 and 4.1, from the 
Petaluma Bridge south to the vicinity of Cloud Lane. A 401 certification was issued 
for the project on March 26, 2012; and 

 C-3, between just north of the Petaluma River Bridge and approximately 0.2 miles 
north of Caulfield Lane, in the City of Petaluma, between US 101 Sonoma post-
miles 3.4 and 4.1. A 401 certification was issued for the project on May 17, 2012. 

 
This certification addresses proposed widening of northbound US 101 and the North 
Novato US 101 Overhead Bridge. A new high-occupancy-vehicle lane would be added in 
the northbound direction. Ten-foot road shoulders would be added adjacent the inside and 
outside lanes. The North Novato Overhead Bridge would require construction of a new 
foundation and columns to accommodate widening. Three existing cross culverts would be 
replaced with box culverts to meet current and stormwater runoff volumes anticipated from 
the future southbound US 101 widening.  
 
The Project area drains to tributaries of Rush Creek. Construction is estimated to start in 
November 2012, and last approximately one year. 
 
Wetland and Water Impacts:  Project implementation would result in the permanent fill of 
approximately 0.024 acres of jurisdictional seasonal freshwater wetlands and 
approximately 469 linear feet (0.050 acres) of jurisdictional waters.  
 
Construction access would result in temporary impacts to approximately 0.041 acres of 
jurisdictional seasonal freshwater wetlands and waters. 
 
Roadway Pollutant Impacts: Project implementation would result in approximately 3.99 
acres of new and 3.36 acres of reworked impervious area. Stormwater runoff from 
impervious areas may contain hydrocarbons, metals, volatile organic compounds, trash, 
and sediment at levels that may significantly impact jurisdictional waters 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 this Project discharges to tidally-influenced receiving 
waters, potential hydromodification impacts would be insignificant and mitigation is not 
required. 
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Avoidance and Minimization: The Department has avoided and minimized impacts to 
wetland and waters by utilizing steepened roadside embankments and by selecting a 
project alternative with fewer impacts to wetlands and trees. 
 
Mitigation: The Department purchased 0.3 acres of wetland mitigation bank credits from 
Burdell Ranch Wetland Conservation Bank on December 15, 2010, to mitigate for 
permanent impacts to approximately 0.226 acres of jurisdictional seasonal freshwater 
wetlands associated with the MSN C3 project. The Department will utilize the 0.074 acre 
mitigation credit surplus to mitigate for permanent impacts to 0.024 acres of seasonal 
freshwater wetlands. 
 
To mitigate for permanent impacts to 469 linear feet of jurisdictional waters, the 
Department shall reconstruct no less than 500 linear feet of jurisdictional waters onsite 
(see Condition No. 2). 
 
To mitigate for 0.041 acres of temporarily impacted wetlands and waters, the Department 
shall restore those areas to their original or improved conditions (see condition no. 5).  
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated with 
impervious areas, the Department shall provide treatment of stormwater runoff from no 
less than 7.54 acres of impervious area using nine bioretention swales and three 
biofiltration strips (see Table 3 below, for swale and strip information).  
 

Table 1: Stormwater Treatment BMP Summary (continued) 

BMP Type Location 

NB US 
101 Post 

Mile 
Location 

From US 
101 NB 
Station 

To US 
101 NB 
Station 

Treatment 
BMP Size 

(acres) 

Treated 
Impervious 

Area 
(acres) 

Biofiltration 
Swale Median 22.36  402+50 406+00 0.032   0.45 

Biofiltration 
Swale Median 22.43  406+03 411+00 0.046 0.60 

Biofiltration 
Strip 

Outside Shoulder 
northbound (NB) 101 22.52 411+05 422+50 0.386 1.84 

Biofiltration 
Swale 

Outside Shoulder 
southbound (SB) 101 22.75 423+00 429+00 0.055 0.76 

Biofiltration 
Swale 

Outside Shoulder SB 
101 22.87 429+03 435+26 0.057 0.66 
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Table 1: Stormwater Treatment BMP Summary (continued) 

BMP Type Location 

NB US 
101 Post 

Mile 
Location 

From US 
101 NB 
Station 

To US 
101 NB 
Station 

Treatment 
BMP Size 

(acres) 

Treated 
Impervious 

Area 
(acres) 

Biofiltration 
Swale 

Outside Shoulder SB 
101 22.98 435+29 438+91 0.033 0.41 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.05 438+94 443+97 0.045 0.52 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.25 449+25 446+00 0.030 0.28 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.64 459+70 449+28 0.095 0.80 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.64 459+70 467+50 0.071 0.60 

Biofiltration 
Strip 

Outside Shoulder NB 
101 24.15 486+61 491+29 0.161 0.35 

Biofiltration 
Strip 

Outside Shoulder NB 
101 24.24 491+29 494+86 0.123 0.27 

total: 7.54 

 
CEQA Compliance:  The Department prepared and approved an Environmental Impact 
Report for this Project pursuant to the provisions of the California Environmental Quality 
Act. The Department filed a Notice of Determination on July 27, 2009 (SCH No. 
2001042115). 
 
California Wetlands Portal:  It has been determined through regional, state, and national 
studies that mitigation/restoration project tracking must be improved to better assess their 
performance over several years of monitoring. Additionally, the State needs to closely 
track wetland losses, gains, and mitigation/restoration project success to effectively carry 
out the State’s wetland No Net Loss Policy. Therefore, we require the Department use the 
California Wetlands Standard Form to provide Project impact information and 
mitigation/restoration measures (see Condition No. 4 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://www.californiawetlands.net.  
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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 Water Quality Certification. The 
following conditions are associated with this certification:  
 

1. As mitigation for increased pollutant loads associated with impervious areas, the 
Department shall provide treatment of stormwater runoff from no less than 7.54 acres 
of impervious area using three biofiltration strips and nine biofiltration swales. The 
swales shall be installed consistent with the swale summary in Table 1 and 
Attachment A of this certification. The swales shall be prepared per the soil 
specifications in Attachment A of this certification.  Notwithstanding Notes 1 & 2 of 
Attachment A, sheet ECD-1, any change in swale dimension or placement shall be 
prohibited without prior acceptance of Water Board staff. The swales shall be 
maintained regularly to ensure optimal performance; 

 
2. The Department shall submit a Mitigation and Monitoring Plan (MMP) that details: 

 
a. A proposal to create not less than 500 linear feet (0.050 acres) of 

jurisdictional waters adjacent northbound US 101 between “J1R Line” 
stations 416+00 and 421+00; 

b. Hydrology, design and planting plan details; 
c. A plan to submit an as-built report to the Water Board no later than three 

months from jurisdictional water creation; 
d. Performance criteria; and 
e. Success criteria that meets federal jurisdictional water parameters; 
f. A plan to submit monitoring reports for years 1, 3, and 5 to the Water Board.  

 
The MMP shall be submitted to and found acceptable to Water Board staff prior to 
commencement of Project construction;  
 

3. Creation of jurisdictional waters shall be constructed prior to the completion of Project 
construction. Any delay in mitigation implementation shall be immediately reported to 
the Water Board and additional mitigation shall be required as appropriate; 
 

4. The Department is required to use the California Wetlands Standard Form to provide 
project information describing impacts and mitigation/restoration measures within 30 
days from the date of this certification.  An electronic copy of the form can be 
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downloaded at: http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml.  The 
completed California Wetlands form shall be submitted electronically to 
habitatdata@waterboards.ca.gov or shall be submitted as a hard copy to both: 1) The 
Water Board, 1515 Clay St., Suite 1400, Oakland, CA 94612, to the attention of 
California Wetlands Portal; and 2) San Francisco Estuary Institute, 4911 Central Ave., 
Richmond, CA 94804, to the attention of Mike May; 
 

5. 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; 
 

6. The Project shall be constructed in conformance with the Project Description 
described in this certification and certification application materials. Any change in the 
Project may require modification to the certification and shall be reported to and found 
acceptable by Water Board staff prior to implementation of the changes; 

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

issued to the Department by the U.S. Army Corps of Engineers, to the Streambed 
Alteration Agreement issued to the Department by the California Department of Fish 
and Game, the Biological Opinion issued to the Department by the National Marine 
Fisheries Service on January 26, 2009, and to the Biological Opinion issued to the 
Department by the U.S. Fish and Wildlife Service on April 1, 2009; 

 
8. Regardless of date, erosion control measures shall be utilized throughout all phases 

of construction where sediment-laden runoff threatens to enter waters of the State. At 
no time shall sediment-laden runoff be allowed to enter waters of the State; 

 
9. No fueling, cleaning or maintenance of vehicles or equipment shall take place within 

jurisdictional waters or within any areas where an accidental discharge to waters of 
the State may occur;  

 
10. Except as expressly allowed in this Certification, the discharge, or creation of the 

potential for discharge, to waters of the State of any construction wastes and/or soil 
materials including cement, fresh concrete, or washings thereof, silts, clay, sand, oil 
or petroleum products and other organic materials to waters of the State is prohibited; 
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11. 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 Game and the U.S. Fish and Wildlife Service, to 
ensure that Project activities do not impact the Beneficial Use of the Preservation of 
Rare and Endangered Species;   

 
12. The Department shall maintain a copy of this water quality certification at the Project 

site so as to be available at all times to site operating 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; 

 
13. 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 (CWC) and Section 3867 of Title 23 of the California Code of 
Regulations(23 CCR); 

 
14. This certification action does not apply to any discharge from any activity involving a 

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

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

regulations (23 CCR Section 3833). Water Board staff received full payment of 
$2475.00 on April 17, 2012. 

 
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 (CWC) 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.   
 
Certification condition numbers 2 and 4 are 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 CWC section 
13268. 
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We anticipate no further action on this request.  Should new information come to our 
attention that indicates a water quality problem with this project, the Water Board may 
issue Waste Discharge Requirements pursuant to 23 CCR Section 3857.   
 
If you have any question, please contact Brendan Thompson at (510) 622-2506, or via e-
mail to BThompson@waterboards.ca.gov. 
 
 Sincerely, 
 
 
 
 
 
 
 
 Bruce H. Wolfe 
 Executive Officer 
 
 
Attachments:  A- Biofiltration Swale and Strip Design and Soil Specifications 
  
 
cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board 

 Ms. Laurie Monarres, USACE Mr. Cyrus Vafai, Caltrans 
 Ms. Jane Hicks, Regulatory Branch, USACE Mr. Hardeep Takhar, Caltrans 
 Ms. Melissa Escaron, CDFG Mr. Jason Brush, USEPA 
 Ms. Paula Gill, USAC 

 
 

   

 
 



Attachment A 

 

Biofiltration Swale and Strip 
Design and Soil Specifications 





 
10-1.__  IMPORTED BIOFILTRATION SOIL 

GENERAL 
Summary 

This work includes furnishing and placing imported biofiltration soil. 
Submittals 

Compost: Before mixing compost with sand and topsoil, submit: 
 
1. A Certificate of Compliance from the compost supplier in conformance with the 

provisions in Section 6-1.07, "Certificates of Compliance," of the Standard 
Specifications. 

2. A copy of the compost producer's compost technical data sheet.  The compost technical 
data sheet must include: 

 
2.1. Laboratory analytical test results 
2.2. List of product ingredients 

 
3. A copy of the compost producers Seal of Testing Assurance certification. 
 
Imported biofiltration soil: Imported biofiltration soil must be accompanied by a Certificate 

of Compliance, from the soil supplier, in conformance with the provisions in Section 6-1.07, 
“Certificates of Compliance,” of the Standard Specifications. 

 
Quality Control and Assurance 

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

 
MATERIAL 
Imported biofiltration soil must be a uniform mixture of sand, compost, and topsoil.  

Volumetric proportion of the mixture must be: four-parts sand; two-parts compost; one-part 
topsoil. 

 
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 Size 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. 



 
Compost 

The compost producer must be fully permitted as specified under the California Integrated 
Waste Management Board, Local Enforcement Agencies, and any other State and Local 
Agencies that regulate solid waste facilities.  If exempt from State permitting requirements, the 
composting facility must certify that it follows guidelines and procedures for production of 
compost meeting the environmental health standards of Title 14, California Code of Regulations, 
Division 7, Chapter 3.1, Article 7. 

The compost producer must be a participant in the United States Composting Council's Seal 
of Testing Assurance program. 

Compost may be derived from any single or mixture of any of the following feedstock 
materials: 

 
1. Green material consisting of chipped, shredded, or ground vegetation; or clean processed 

recycled wood products 
2. Biosolids 
3. Manure 
4. Mixed food waste 
 
Compost feedstock materials in a manner that reduces presence of weed seeds, pathogens and 

deleterious materials as specified under Title 14, California Code of Regulations, Division 7, 
Chapter 3.1, Article 7, Section 17868.3. 

Compost must not be derived from mixed municipal solid waste and must be reasonably free 
of visible contaminants.  Compost must not contain paint, petroleum products, pesticides or any 
other chemical residues harmful to animal life or plant growth.  Compost must not possess 
objectionable odors. 

Metal concentrations in compost must not exceed the maximum metal concentrations listed 
in Title 14, California Code of Regulations, Division 7, Chapter 3.1, Section 17868.2. 

Compost must comply with the following: 
 



Physical and Chemical Requirements 
Property Test Method Requirement 

pH TMECC 04.11-A 
Elastometric pH 1:5 Slurry Method 
pH Units 

6.5 - 8.0 

Soluble Salts TMECC 04.10-A 
Electrical Conductivity 1:5 Slurry Method 
dS/m (mmhos/cm) 

0 - 6.0 

Moisture Content TMECC 03.09-A 
Total Solids & Moisture at 70 +/- 5 deg C 
% Wet Weight Basis 

30 - 60 

Organic Matter 
Content 

TMECC 05.07-A 
Loss-On-Ignition Organic Matter Method (LOI) 
% Dry Weight Basis 

35 - 75 

Maturity TMECC 05.05-A 
Germination and Vigor 
Seed Emergence 
Seedling Vigor 
% Relative to Positive Control 

 
 

80 or Above 
80 or Above 

Stability TMECC 05.08-B 
Carbon Dioxide Evolution Rate 
mg CO2-C/g OM per day 

 
 

8 or below 
Particle Size TMECC 02.02-B 

Sample Sieving for Aggregate Size Classification 
% Dry Weight Basis 
 

Inches          % Passing 
3 100% 

1/2 0 - 95% 
1/4 0 - 75% 

 
Max. Length 4 inches 

Pathogen TMECC 07.01-B 
Fecal Coliform Bacteria 
< 1000 MPN/gram dry wt. 

 
Pass 

Pathogen TMECC 07.01-B 
Salmonella 
< 3 MPN/4 grams dry wt. 

 
Pass 

Physical Contaminants TMECC 02.02-C 
Man Made Inert Removal and Classification: 
Plastic, Glass and Metal 
% > 4 mm fraction 

 
Combined Total: 

< 1.0 
 

Physical Contaminants TMECC 02.02-C 
Man Made Inert Removal and Classification: 
Sharps (Sewing needles, straight pins and hypodermic 
needles) 
% > 4 mm fraction 

 
 

None Detected  

NOTE: TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the 
United States Department of Agriculture and the United States Compost Council (USCC). 

 
Topsoil 

Topsoil must be free of wood, waste or other deleterious material.  The topsoil 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.  

 
CONSTRUCTION 
Comply with Section 20-3.02, "Preparation," of the Standard Specifications. 
Place imported biofiltration soil in 8 to 12- inch lifts.  Do not compact the lifts. 
 



MEASUREMENT AND PAYMENT 
Quantity of imported biofiltration soil is measured by the cubic yard. 
The contract unit price paid per cubic yard for imported biofiltration soil includes full 

compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing 
all the work involved in imported biofiltration soil, complete in place, including testing, as 
shown on the plans, as specified in the Standard Specifications and these special provisions, and 
as directed by the Engineer. 



















Information Handout Document: 
 

“RAILROAD RELATIONS AND INSURANCE REQUIREMENTS” 
(Replaces “Reserved” in Section 5-1.20C of State 2010 Standard Specification) 

 
1.0   General 
The term "Railroad" shall mean the Sonoma-Marin Area Rail Transit District (SMART). 

It is expected that the Railroad will cooperate with the Contractor to the end that the work may be handled 
in an efficient manner. However, except for the additional compensation provided for hereinafter for in 
these special provisions for delays in completion of specific unit of work to be performed by the Railroad, 
and except as provided in Public Contracts Code Section 7102, the Contractor shall have no claim for 
damages, extension of time, or extra compensation in the event his work is held up by work performed by 
the Railroad. 

The Contractor must understand the Contractor's right to enter Railroad’s property is subject to the 
absolute right of Railroad to cause the Contractor's work on Railroad's property to cease if, in the opinion 
of Railroad, Contractor's activities create a hazard to Railroad's property, employees, and operations. 

The Contractor shall sign and submit to the Railroad a SMART Right of Entry Permit and will provide to 
the State and Railroad all insurance policies, binders, certificates or endorsements that are set forth in 
Section 2. 

Railroad Requirements 
The Contractor shall notify Mr. Charlie Burnham, Construction Manager, Sonoma-Marin Area Rail Transit 
(SMART), 490 Mendocino Avenue, Suite 102, Santa Rosa, CA 95401, (707) 521-0714, 
Cburnham@sonomamarintrain.org and the Engineer, in writing, at least 10 working days before 
performing any work on, or adjacent to the property or tracks of the Railroad. 

The Contractor shall cooperate with the Railroad where work is over or under the tracks, or within the 
limits of Railroad property, to expedite the work and avoid interference with the operation of railroad 
equipment. 

The Contractor shall comply with the rules and regulations of Railroad or the instructions of its 
representatives in relation to protecting the tracks and property of Railroad and the traffic moving on such 
tracks, as well as the wires, signals and other property of Railroad, its tenants or licensees, at and in the 
vicinity of the work during the period of construction. The responsibility of the Contractor for safe conduct 
and adequate policing and supervision of its work at the job site shall not be lessened or otherwise 
affected by the presence at the work site of Railroad representatives, or by the Contractor’s compliance 
with any requests or recommendations made by Railroad representatives. 

The Contractor shall perform work to not endanger or interfere with the safe operation of the tracks and 
property of Railroad and traffic moving on such tracks, as well as wires, signals and other property of 
Railroad, its tenants or licensees, at or in the vicinity of the work. 

The Contractor shall take protective measures to keep railroad facilities, including track ballast, free of 
sand or debris resulting from his operations. Damage to railroad facilities resulting from Contractor's 
operations will be repaired or replaced by Railroad and the cost of such repairs or replacement shall be 
deducted from the Contractor's progress and final pay estimates. 

The Contractor shall contact QWest at least 48 hours prior to commencing work, at Telephone: 1-800-
283-4237 (a 24-hour number) to determine location of underground utilities. If a telecommunications 
system is buried anywhere on or near railroad property, the Contractor shall coordinate with the Railroad 
and the Telecommunication Company(ies) to arrange for relocation or other protection of the system prior 
to beginning any work on or near Railroad Property. 



The Contractor shall not pile or store any materials nor park any equipment closer than 7.62-meter (25'-
0") to the centerline of the nearest track, unless directed by Railroad’s representative. 

The Contractor shall also abide by the following temporary clearances during the course of construction: 

1. 2.90-meters (9’-6”) horizontally from centerline of track to the west 
2. 3.51-meters (11’-6”) horizontally from centerline of track to the east 
3. 6.27-meters (20’-6") vertically above top of rail 
 

The above temporary vertical construction clearance provided will not be permitted until authorized by the 
Public Utilities Commission. It is anticipated that authorization will be received not later than 15 days after 
the approval of the contract by the Attorney General. In the event authorization is not received by the time 
specified, and, if in the opinion of the Engineer, the Contractor’s operations are delayed or interfered with 
by reason of authorization not being received by the said time, State will compensate the Contractor for 
such delay to the extent provided in Section 8-1.07, "Delays," of the 2010 Standard Specifications and not 
otherwise. 

Walkways with railing shall be constructed by Contractor over open excavation areas when in close 
proximity of tracks, and railings shall not be closer than 2.60-meter (8'-6") horizontally from centerline of 
the nearest track, if tangent, or 2.90- meter (9'-6") if curved. 

Infringement on the above temporary construction clearances by the Contractor's operations shall be 
submitted to the Railroad by the Engineer, and shall not be undertaken until approved by the Railroad, 
and until the Engineer has obtained any necessary authorization from any governmental body or bodies 
having jurisdiction thereover. No extension of time or extra compensation will be allowed in the event the 
Contractor's work is delayed pending Railroad approval and governmental authorization. 

When the temporary vertical clearance is less than 6.86-meter (22'-6") above top of rail, Railroad shall 
have the option of installing tell-tales or other protective devices Railroad deems necessary for protection 
of Railroad trainmen or rail traffic. 

Four sets of plans, in 279mm x 432mm (11" x 17") format, and two sets of calculations showing details of 
construction affecting Railroad’s tracks and property not included in the contract plans, including but not 
limited to shoring and falsework, shall be submitted to the Engineer for review prior to submittal to 
Railroad for final approval. Falsework shall comply with railroad guidelines. Demolition of existing 
structures shall comply with Railroad guidelines. Shoring and falsework plans and calculations shall be 
prepared and signed by a professional civil engineer registered in the State of California. This work shall 
not be undertaken until such time as the Railroad has given such approval. Review by Railroad may take 
up to 6 weeks after receipt of all necessary information. 

The Contractor shall notify the Engineer in writing, at least 25 calendar days but not more than 40 days in 
advance of the starting date of installing temporary work with less than permanent clearance at each 
structure site. The Contractor shall not be permitted to proceed with work across railroad tracks until this 
requirement has been met. No extension of time or extra compensation will be allowed if the Contractor's 
work is delayed due to failure to comply with the requirements in this paragraph. 

Private crossings at grade over tracks of Railroad for the purpose of hauling earth, rock, paving or other 
materials will not be permitted. If the Contractor, for the purpose of constructing highway-railway grade 
separation structures, including construction ramps thereto, desires to move equipment or materials 
across Railroad’s tracks, the Contractor shall first obtain permission from Railroad. Should Railroad 
approve the crossing, the Contractor shall execute Railroad’s form of Contractor’s Road Crossing 
Agreement. By this agreement, the Contractor shall bear the cost of the crossing surface, with warning 
devices that might be required. The Contractor shall furnish its own employees as flagmen to control 
movements of vehicles on the private roadway and shall prevent the use of such roadway by 
unauthorized persons and vehicles. 

Blasting will be permitted only when approved by the Railroad. 



The Contractor shall, upon completion of the work covered by this contract to be performed by the 
Contractor upon the premises or over or beneath the tracks of Railroad, promptly remove from the 
premises of Railroad, Contractor's tools, implements and other materials, whether brought upon said 
premises by said Contractor or any subcontractor, employee or agent of said Contractor, and cause said 
premises to be left in a clean and presentable condition. 

Under-track pipeline installations shall be constructed in accordance with Railroad’s current standards 
which may be obtained from Railroad. The general guidelines are as follows: 

1. Edges of jacking or boring pit excavations shall be a minimum of 6.10-meter (20 feet) from the 
centerline of the nearest track. 

2. If the pipe to be installed under the track is 100 mm (4 inches) in diameter or less, the top of the pipe 
shall be at least 1.067-meter (42 inches) below base of rail. 

3. If the pipe diameter is greater than 100 mm (4 inches) in diameter, it shall be encased and the top of 
the steel pipe casing shall be at least 1.60-meter (66 inches) below base of rail. 

4. Installation of pipe or conduit under Railroad’s tracks shall be done by dry bore and jack method. 
5. Hydraulic jacking or boring will not be permitted. 
 
Protection of Railroad Facilities 
Upon advance notification of not less than 10 working days by the Contractor, Railroad representatives, 
conductors, flagmen or watchmen will be provided by Railroad to protect its facilities, property and 
movements of its trains or engines. Notice shall be made to Mr. Charlie Burnham at telephone: (707) 521-
0714. At the time of notification, the Contractor shall provide Railroad with a schedule of dates that 
flagging services will be needed, as well as times, if outside normal working hours. 

Subsequent deviation from the schedule shall require 10 working days advance notice from the first 
affected date. The Railroad will furnish such personnel or other protective devices: 

1.  When any part of any equipment is standing or being operated within 25 feet, measured horizontally, 
from centerline of any track on which trains may operate, or when any erection or construction 
activities are in progress within such limits, regardless of elevation above or below track. 

2. For any excavation below elevation of track subgrade if, in the opinion of Railroad’s representative, 
track or other Railroad facilities may be subject to settlement or movement. 

3. During any clearing, grubbing, grading or blasting in proximity to Railroad which, in the opinion of 
Railroad’s representative, may endanger Railroad facilities or operations. 

4. During any of Contractor's operations when, in the opinion of Railroad's representatives, Railroad 
facilities, including, but not limited to, tracks, buildings, signals, wire lines or pipe lines, may be 
endangered. 

 
The cost of flagging and inspection provided by Railroad during the period of constructing that portion of 
the project located on or near Railroad property, as deemed necessary for the protection of Railroad's 
facilities and trains, will be borne by the State for a period of 260 working days beginning on the date 
work commences on or near property of Railroad.  

Work by Railroad 
The following work by Railroad will be performed by Railroad forces and is not a part of the work under 
this contract. 

1. Railroad will perform inspection and flagging as specified in Section 1, "Protection of Railroad 
Facilities," of this special provision, and will review and approve plans for excavation, shoring, 
falsework, and demolition. 
 

Delays Due to Work by Railroad 
No delay due to work by the Railroad is anticipated. 

If delays due to work by the Railroad occur, and the Contractor sustains loss which, in the opinion of the 
Engineer, could not have been avoided by the judicious handling of forces, equipment and plant, the 



amount of said loss shall be determined as provided in Section 8-1.07, "Delays," of the 2010 Standard 
Specifications. 

If a delay due to work by Railroad occurs, an extension of time determined pursuant to the provisions in 
Section 8-1.10, "Liquidated Damages," of the 2010 Standard Specifications will be granted. 

Legal Relations 
Section 1.0, "Relations with Railroad Company," and provision of Section2, "Railroad Protective 
Insurance," of this special provision shall inure directly to the benefit of Railroad. 

2.0   Railroad Protective Insurance 
Indemnity and Insurance. Contractor shall release, defend (with counsel reasonably satisfactory to 
Railroad) and indemnify Railroad, its successors and assigns, any railroad company operating on 
Premises, and their respective directors, officers, employees, and agents (collectively, "Indemnitees") 
from and against all liability, cost, and expense for loss of, or damage to, property and for injuries to, or 
death of, any person (including, but not limited to, the property and employees of each party) when 
arising or resulting from the use of Premises by Contractor, its agents, employees, contractors, 
subcontractors, or invitees; or Contractor's breach of these provisions. The duty of Contractor to 
indemnify and save harmless the Indemnitees includes the duties to defend as set forth in Section 2778 
of the Civil Code. It is the express intent of the parties under this Section 2, that Contractor will indemnify 
and hold harmless the Indemnitees from any and all claims, suits, or actions arising from any cause 
whatsoever as set forth above, other than the active negligence, willful misconduct, or criminal acts of the 
Indemnitees. Contractor waives any and all rights to any type of express or implied indemnity against the 
Indemnitees arising out of Contractor's use of or activities on Premises. This indemnity shall survive 
termination of this Permit. It is the intention of the parties that should any term of this indemnity provision 
be found to be void or unenforceable, the remainder of the provision shall remain in full force and effect. 

Prior to entry upon Premises, Contractor shall provide Railroad with satisfactory evidence, in the form of a 
Certificate of Insurance, that Contractor is insured in accordance with the following, which insurance shall 
remain in effect throughout the term of this Permit: 

1.  Workers' Compensation and Employers' Liability Insurance. Contractor shall procure and maintain 
Workers' Compensation Insurance and Employers' Liability Insurance in accordance with the laws of 
the State of California. Employers' Liability Insurance shall have coverage for a minimum liability of 
Two Million Dollars ($2,000,000) covering Contractor's employees engaged in the work. Contractor 
shall insure the procurement and maintenance of such insurance by all contractors or subcontractors 
engaged on project. 
Prior to commencement of any work hereunder, Contractor shall deliver to Railroad a Certificate of 
Insurance which shall stipulate that thirty (30) days advance written notice of cancellation or non-
renewal shall be given to Railroad. 

2.  Personal Injury and Property Damage Liability Insurance. Contractor shall also procure and maintain 
Personal Injury and Property Damage Liability Insurance, including, but not limited to, what is 
commonly referred to as coverage for "XCU Hazards" (Explosion, Collapse, and Underground 
Property Damage) which shall include as additional insured Railroad, its successors and assigns, any 
railroad company operating on Premises, and their respective directors, officers, employees and 
agents (collectively, "Insureds"), as they now or as they may hereafter be constituted, singly, jointly, 
or severally. Such insurance shall include Automobile Bodily Injury and Property Damages coverage 
including owned, hired, and non-owned vehicles. 
Said insurance shall be subject to a combined single limit of liability of not less than Five Million 
Dollars ($5,000,000). 

3.  Railroad Protective Liability Insurance. The Contractor shall provide, with respect to the construction 
activities it or any of its subcontractors perform above the railroad tracks or within fifty feet (50') 
horizontally of the railroad tracks, Railroad's Protective Liability Insurance with the Insurance Services 
Offices/Railroad Insurance Management Association (ISO/RIMA) form with pollution coverage for job 
site fuels and lubricants. The Railroad shall be the named insured and said policy shall cover all other 
railroads operating on the right-of-way. The policy shall have limits of liability of not less than Two 
Million Dollars ($2,000,000) per occurrence, combined single limit, for losses arising out of injury to or 



death of all persons, and for physical loss or damage to or destruction of property, including the loss 
of use thereof.  
Prior to commencing work or entering onto the property, Contractor shall file the original of the policy 
for Railroad Protective Liability Insurance with the Railroad. 
 

Prior to entering onto Premises, Contractor shall file Certificate(s) of Insurance with Railroad evidencing 
the required coverage and endorsement(s) and upon request, a certified duplicate original of any of those 
policies. Said endorsements and Certificate(s) of Insurance shall stipulate: 

1. The insurance company(ies) issuing such policy(ies) shall give written notice to Railroad of any 
material alteration, cancellation, non-renewal, or reduction in aggregate limits, if such limits apply, and 
provide at least thirty (30) days notice of cancellation. 

2.  That the policy(ies) is Primary Insurance and the insurance company(ies) providing such policy(ies) 
shall be liable thereunder for the full amount of any loss or claim which Contractor is liable for under 
Section 5-1.20C, up to and including the total limit of liability, without right of contribution from any 
other insurance effected or which may be effected by the Insureds. 

3.  The policy shall also stipulate: Inclusion of the Insureds as additional insureds shall not in any way 
affect its rights either as respects any claim, demand, suit or judgment made, brought or recovered 
against Contractor. Said policy shall protect Contractor and the Insureds in the same manner as 
though a separate policy had been issued to each, but nothing in said policy shall operate to increase 
the insurance company's liability as set forth in its policy beyond the amount or amounts shown or to 
which the insurance company would have been liable if only one interest had been named as an 
insured. 

 
The insurance policy(ies) shall be written by an insurance company or companies acceptable to Railroad. 
Such insurance company shall be authorized to transact business in the state of California. 

 





2.01 APPENDIX 1 
 

Contractor's Endorsement 
1. As a condition to entering upon the Railroad's right-of-way to perform Work pursuant to this 

agreement, State’s contractor, ___________________________________________ 
        (Name of Contractor) 
 whose address is:  
 _____________________________________________________________________,  
     (Contractor’s Mailing Address) 
 (hereinafter "Contractor"), agrees to comply with and be bound by all the terms and provisions of 

the SMART Right of Entry Permit that was signed by SMART (“Railroad”) and the State of 
California, Department of Transportation (“State”) relating to the Work to be performed and the 
insurance requirements set forth in "Railroad Protective Insurance" of these special provisions, 
hereto attached.  

 

2. Before the Contractor commences any Work, the Contractor shall provide the Railroad with (i) a 
binder of insurance for the Railroad Protective Liability Insurance described in "Railroad 
Protective Insurance" of these special provisions, hereto attached, and the original policy, or a 
certified duplicate original policy when available, and (ii) a certificate issued by its insurance 
carrier providing the other insurance coverage and endorsements required pursuant to "Railroad 
Protective Insurance" of these special provisions. 

 

3. All insurance correspondence, binders or originals shall be directed to: 
 

Ms. Laura Giraud 
Real Estate Manager 
Sonoma-Marin Area Rail Transit (SMART) 
490 Mendocino Avenue, Suite 102 
Santa Rosa, CA 95401 

 
4. Please note that fiber optic cable may be buried on the Railroad's property.  Prior to commencing 

any work, the Contractor agrees to contact the Railroad as provided in "Railroad Requirements" 
of these special provisions to determine if any fiber optic cable is located on the Railroad’s 
property on or near the location where the work is to be performed.  If there is, the Contractor 
must comply with the terms and conditions of "Railroad Requirements" of these special provisions 
and terms and conditions of SMART’s Right of Entry Permit before commencing any work on the 
Railroad's property. 

 

5. The Contractor agrees to also provide to the Railroad advance notice required in "Railroad 
Requirements" of these special provisions prior to working on the Railroad's property in order for 
the Railroad to coordinate the Contractor's work with the Railroad's operations and to make 
arrangements for flagging protection (if applicable). 

 

This endorsement shall be completed and sent to the person named in Paragraph C above. 

 



 __________________________________ 
(Name of Contractor) 

 
 

By________________________________ 
 

Title:______________________________ 
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PERMIT EVALUATION AND DECISION DOCUMENT

Applicant:  Jeffery G. Jensen
District 4 Office Chief
Office of Biological Science and Permits
California Department of Transportation
111 Grand Avenue
PO Box 23660
Oakland, CA 94623-0660

Corps File No:
Caltrans EA: 264081

This document constitutes my Environmental Assessment, Statement of Findings, and review and
compliance determination according to the Section 404(b)(1) guidelines for the proposed work
(applicant’s preferred alternative) described in the attached Public Notice (PN).

Federal Highways Administration and the California Department of Transportation (Caltrans) propose
to construct HOV lanes on State Route 101 from just south of State Route 37 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 Marin Sonoma Narrows (MSN) project will be completed in a series of independently funded
phases:

1. Phase A1 consists of constructing approximately 1.5 miles of the southbound HOV lane
between State Route 37 and Rowland Boulevard in Novato (Segment A), and approximately 4
miles of the northbound HOV lane between State Route 37 and Atherton Avenue in Segments
A and B.

2. Phase B1 consists of converting the existing Redwood Landfill overcrossing to a full
interchange, including the construction of associated frontage roads in Segment B.

3. Phase B2 consists of constructing a new Petaluma Boulevard South interchange including
associated frontage roads in Segment B.

4. Phase B3 and consists of constructing a new mainline bridge at San Antonio Creek in Segment
B.  This phase would shift US-101 traffic to the west and allow the existing highway to be
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converted to a frontage road.  Phase B3 is scheduled to go to construction in December 2011 or
early 2012.

5. Phase B4, not yet fully funded, would replace the Petaluma River bridges in Segment B.

This permit application is for Phase B2.

I. PROPOSED PROJECT: The project is located on United States (U.S.) Highway 101 just south
of the Petaluma River crossing in Petaluma, Sonoma County, California.  The project extends from the
South Petaluma Blvd. interchange on the north side of U.S. 101 and to Gunn Drive in the south.  The
project area is located between latitude 38.224 N and 38.206 N and longitude 122.612 W and 122.598
W or T4N, R7W in sections 2, 3 and 11 in Petaluma River USGS 7.5 minute Quadrangle.  The
elevation ranges from close to mean sea level to about 180 feet above mean sea level.

The MSN Project B2 will consist of upgrading the existing U.S. 101 four lane expressway into a full
access controlled freeway and replacing the existing South Petaluma Blvd. interchange with a new
diamond interchange overcrossing, and constructing frontage roads on both sides of U.S. 101 for
maintaining access to intersecting roadways and adjacent parcels.  The project will accommodate
future construction of HOV lanes in both directions and future reconstruction of U.S. 101 to meet the
current horizontal alignment, vertical profile and sight distance requirements for the 70 mph corridor
design speed.

The proposed South Petaluma Blvd. diamond interchange overcrossing will be constructed just south
of the existing South Petaluma Blvd. undercrossing. The South Petaluma Blvd. overcrossing will
consist of four lanes, two lanes in each direction connecting the proposed West Frontage Road on the
west side of U.S. 101 to South Petaluma Blvd. on the east side of U.S. 101.  The northbound off-ramp
will be a single lane off ramp widening to 3 lanes at the ramp terminus.  Intersections at NB and SB
ramps and at South Petaluma Blvd. will be signalized.

The proposed West Frontage Road connects the proposed South Petaluma Blvd. overcrossing with the
existing Kastania Road.  The West Frontage Road continues south from Kastania Road providing
access to properties along the west side of U.S. 101 until the road meets Gunn Drive at the southern
limit of the project area.

The proposed East Frontage Road would extend from the termination of South Petaluma Blvd. at the
proposed overcrossing to a dirt driveway approximately even with the existing southern end of
Kastania Road.

Impacts:  The impacts to wetlands and other waters of the U.S. are described in the following
paragraphs starting with the impacts at the northern end of the project working toward the south.

On the west side of U.S. 101 and just north of the proposed South Petaluma Blvd. overcrossing is an
intermittent drainage (OW-4 and OW-5) that flows east across the project area, through a culvert
under U.S. 101, where it connects to a small wetland (WL-8) in the median area between U.S. 101 and
the existing U.S. 101 northbound off ramp.  A proposed access road serving properties northwest of
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the proposed South Petaluma Blvd. interchange will cross the unnamed intermittent stream (OW-4).
At the access road stream crossing, a 4 ft. by 2 ft. reinforced concrete box culvert with a headwall and
rock slope protection on either side of the culvert is proposed.  The box culvert will be approximately
31 ft. long and require approximately 22.9 cubic yards of concrete fill for culverts and headwalls, 256
cubic yards for roadway fill and 4.6 cubic yards for rock slope protection permanently affecting
approximately 0.059 acre and temporarily impacting 0.011 acre of waters of the U.S.

The unnamed drainage (OW-5) flows downstream from the proposed access road to an existing 4 ft.
by 3 ft. concrete box culvert (CW-5) that spans the width of U.S. 101 into a small wetland (WL-8) in
the median between U.S. 101 and South Petaluma Blvd.  An approximately 125 ft. extension of the
concrete culvert (CW-5) is proposed for the west side of the culvert to drain the stream under the
proposed overcrossing ramp.  Approximately 0.032 acre of the unnamed drainage (OW-5) is to be
permanently impacted and 0.003 acre temporarily impacted by construction of the South Petaluma
Blvd. overcrossing ramp and extended culvert.  The extension of the culvert on the west side of U.S.
101 will result in approximately 40.1 cubic yards of reinforced concrete fill and 88.0 cubic yards of
roadway fill.

The proposed project would extend the reinforced concrete box culvert (CW-5) that terminates on the
east side of U.S. 101 and connect it to the 4 ft. by 3 ft. box culvert (CW-6) that is underneath South
Petaluma Blvd. Approximately 26.8 cubic yards of reinforced concrete fill and 5.6 cubic yards of
roadway fill are proposed for construction of this culvert. Construction of the culvert to connect the
existing culverts would permanently impact 0.020 acre of the median wetland (WL-8). The existing
box culvert (CW-6) underneath South Petaluma Blvd. terminates in a wetland (WL-9) of
approximately 0.226 acres.  Approximately 0.178 acre of this wetland will be permanently impacted
and 0.053 acre temporarily impacted from roadway fill material and extension of the reinforced
concrete box culvert required for construction of the South Petaluma Blvd. overcrossing and
realignment of South Petaluma Blvd.  The wetland (WL-9) will be impacted by approximately 285
cubic yards of roadway fill and 2.3 yards of rock slope protection.  A 4 ft. by 3 ft. culvert that is
approximately 351 ft. long is proposed to extend from the edge of the wetland (WL-9) to wetland
(WL-13) east of the proposed frontage road. The project will permanently impact approximately 0.001
acre of the wetland (WL-13) with 4.4 cubic yards of rock slope protection.

Further south along U.S. 101, two wetlands that span the eastern side of the highway are
approximately 650 ft. and 1,050 ft. in length respectively. A frontage road (East Frontage Road) on the
east side of U.S. 101 is proposed to be constructed along a portion of both of these wetlands.
Approximately 0.467 acre of the first wetland (WL-6) will be permanently impacted and 0.276 acre
temporarily impacted by the project.  Of the second wetland (WL-5), approximately 0.111 acre will be
permanently impacted and 0.313 acre temporarily impacted by the proposed project.  Across from
these wetlands on the west side of U.S. 101 are three small jurisdictional features.  Approximately
0.017 acre (permanent) and 0.007 acre (temporary) of wetland (WL-4), and 0.002 acre (temporary) of
the second wetland (WL-7) will be impacted by the proposed project.  The roadway widening work
will also have 0.009 acre of permanent impacts to a 2 ft. wide drainage ditch (OW-3) on the west side
of U.S. 101.

Approximately 450 feet north of the gas station on the corner of Kastania Road and U.S. 101 is a
second unnamed stream that crosses the project area from west to east and is tributary to the Petaluma
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River. The stream crosses Kastania Road on the west side of the project area and U.S. 101 on the east
side.  Kastania Road is proposed to be widened from approximately 15 ft. wide to 20 ft. wide with 5 ft.
shoulders on either side.  The unnamed stream passes through a box culvert at Kastania Road.
Proposed construction work will result in 0.002 acre of temporary impacts to waters of the U.S. (OW-
7) and 0.002 acres of wetlands within waters (WL-14) on the west side of the culvert. Proposed
construction on the east side of the culvert consists of small modifications to the headwall and rock
slope protection placed at the end of a biofiltration swale and adjacent culvert.  Approximately 9.5
cubic yards of rock slope protection will be placed on the east side of the culvert next to the unnamed
stream.  Construction work will cause approximately 0.001 acre of temporary impacts to waters of the
U.S. (OW-8) and 0.002 acre of temporary impacts to wetlands (WL-15).

At U.S. 101, the unnamed stream (OW-9 and OW-2) passes under the highway through a 10 ft. by 6 ft.
box culvert (CW-2) approximately 177 ft. in length.  The East Frontage Road is proposed along the
eastern side of U.S. 101 where the existing box culvert for the unnamed stream terminates.  The 10 ft.
by 6 ft. box culvert (CW-2) will be extended an additional 52 ft., for a total length of 224 ft. long to
extend past the width of the proposed frontage road.  At the end of the proposed box culvert
(extension), a headwall will be constructed. Approximately 0.011 acre of the unnamed stream (OW-2)
will be permanently impacted and 0.008 acre temporarily impacted by the culvert, headwall and rock
slope protection needed for the drainage of the unnamed stream at this location of the proposed East
Frontage Road. Approximately 75 cubic yards of concrete fill are proposed for the reinforced concrete
box culvert, headwall, and 20 cubic yards of rock slope protection below the headwall. On the west
side of the culvert, approximately 5.3 cubic yards of rock slope protection is proposed.  The fill is
expected to have less than 0.001 acre of permanent impacts to waters of the U.S. (OW-9) and wetlands
within waters (WL-12).  The construction work is expected to have approximately 0.001 acre of
temporary impacts to waters of the U.S. (OW-9) and 0.001 acre of temporary impacts to wetlands
within waters (WL-12).

West of Kastania Road opposite of the gas station there is an approximately 6,035 square ft. wetland
(WL-3). The wetland is comprised of mostly weedy, herbaceous plants. The widening and
realignment of Kastania Road will permanently impact 0.001 acre and temporarily impact 0.024 acre
of this wetland.  This wetland (WL-3) is connected to another wetland (WL-10) via a small culvert
(CW-3) that will be permanently impacted by the proposed project.  Approximately 0.008 acres of the
wetland (WL-10) will be impacted (temporary) by the proposed project.  Another wetland (WL-11)
east of U.S. 101 may be impacted (temporary) by access needed for utility installations. The
construction work is expected to have approximately 0.003 acres of temporary impacts to the wetland
(WL-11).

The proposed West Frontage Road will extend south from the end of Kastania Road to Gunn Drive.
Midway between Kastania Road and Gunn Drive, construction of the proposed frontage road will
permanently impact approximately 0.009 acre and temporarily impact 0.006 acre of a small wetland
(WL-1) which is adjacent to a second wetland (WL-2) of which 0.004 acre will be permanently
impacted and 0.006 acre temporarily impacted by the proposed project.  In-between the two small
wetlands is a culvert (CW-1) that is approximately 16 feet long and will be removed by the proposed
project.
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Further south, construction of the west frontage road will have approximately 0.013 acre of permanent
impacts and 0.001 acre of temporary impacts to a roadside ephemeral ditch (OW-1) that runs along the
north end of Gunn Drive where the proposed frontage road would connect with Gunn Drive. The
project proposes to drain the roadside ditch to the other side of Gunn Drive via an eighteen inch
corrugated steel pipe.

Combined the project will permanently impact 0.808 acre of wetlands, 0.030 acre of culverted waters
and 0.124 acre of waters of the U.S. and temporarily impact 0.703 acre of wetland, 0.008 acre of
culverted waters and 0.069 acre of other waters of the U.S.

II. ENVIRONMENTAL AND PUBLIC INTEREST FACTORS CONSIDERED:

A.  Purpose and Need (40 C.F.R. Section 230.10(a) and 40 C.F.R. Section 1508.9(b)):  The purpose of
the proposed MSN HOV Widening Project is to reduce existing congestion, anticipate future
congestion, improve highway operations and correct existing drainage and flooding hazards for the US
101 highway through Marin and Sonoma counties.  Over the last 15 years, the Marin and Sonoma
county areas have experienced significant commercial and residential growth as well as growth to the
tourism industry.  This has resulted in many more vehicles using this crucial link for commuters and
commerce that connects the vital business centers of San Francisco and the East Bay with Marin,
Sonoma and the North Coast.  The freeway narrows into a four-lane expressway at a place called the
“narrows” which constricts travel and contributes to local traffic congestion.  Projected growth in the
area would further contribute to congestion and delays.  The existing expressway has at grade, non-
signalized intersections or driveways where adjacent landowners can access the freeway.  However,
local traffic needs are no longer served well and commuter traffic conflicts with the vehicles entering
and exiting the expressway at these points.

The proposed project, the MSN HOV Widening Project B2, is a necessary component of the overall
MSN HOV Widening Project, which will convert the existing four-lane expressway into a contiguous
freeway with the requirements for a 70 mph design speed.  The proposed project is designed to
accomplish the following:

Reduce existing and projected traffic congestion
Accommodate future travel demand
Reduce travel time and delay
Encourage use of carpooling during peak travel hours
Encourage public transit use
Improve system reliability for the movement of goods
Reduce energy use and improve local and regional air quality
Improve traffic safety
Improve drainage system
Reduce flood hazards
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B.  Alternatives (33 C.F.R. Section 320.4(b)(4) and 40 C.F.R. Section 230.10(a)):

1. No Build Alternative – The no-build alternative proposes no new modifications to US 101 other
then routine maintenance and rehabilitation to support existing highway operations.  The proposed
project would result in greater traffic congestion, inefficient energy use, and air pollution due to
slowing and congestion of traffic within the Marin-Sonoma U.S. 101 travel corridor.

This alternative would have no impacts to wetland and other waters of the United States but as the
congestion continues to increase with the population there would be increased air pollution and energy
use as the traffic becomes more congested over time.  This alternative would not meet the
transportation needs of the region and is therefore not a practicable alternative.

2. Other Project Designs or Alternatives.  Numerous alternatives to meet the Purpose and Need were
evaluated but rejected during the preliminary engineering and environmental analysis phase.    The
alternatives include:

Transportation Management System.  This alternative would reduce congestion without significant
new infrastructure by implementing strategies focused on reducing peak period travel demand.  These
strategies included 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.  This alternative
was rejected, as it did not fully meet the Purpose and Need; it would be only partially effective without
construction of the HOV lanes.

Fixed HOV Lanes and Reversible HOV Lane Build Alternatives

Both build alternatives have many of the same elements.  These common elements are listed below:

Lane additions are proposed in U.S. 101 median
At interchanges ramp metering would be installed and HOV bypass lanes would be constructed
on on-ramps
Modifications to existing mainline, widening and realignment of U.S. 101 to accommodate
upgrading the expressway into a freeway
Construction of sound walls and sound barriers where land uses are sensitive to the noise
environment
Construction of retaining walls
Modifications to access roads
Bridge widenings
Upgrades to drainage facilities

2A. Fixed HOV lanes Alternative: This alternative would have two HOV lanes, one in each direction,
that would be constructed in the median of U.S. 101 for the length of the MSN project. The HOV
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lanes would be restricted to vehicles carrying two or people during specific hours, usually during the
peak commute periods.  Outside of these hours, the HOV lanes would be open to all vehicles
regardless of the number of passengers.

The HOV lanes would have a standard width of 3.6 meters or 12 feet plus shoulders in the median that
would allow disabled vehicles to pull over or emergency vehicles pass.  A median barrier would be
installed to separate the northbound and southbound lanes of traffic.

2B. Reversible HOV lane alternative: This alternative is exactly the same as the fixed lane alternative
described above for segments A and C of the MSN project.  However, within segment B a single
reversible HOV lane would be constructed in the median of U.S. 101.  The median would be 9.6
meters or 32 feet wide, which would provide sufficient room for the 3.6 meter wide reversible HOV
lane and shoulders.  On either side of this HOV lane, barriers would be constructed to separate the
traffic from the existing “mixed flow” lanes.  This HOV lane would be approximately 6.5 miles in
length.

The key difference with this reversible alternative is that the HOV lane in segment B would only allow
traffic in one direction, depending on the time of day.  During the A.M. peak period only southbound
traffic would be permitted to use the reversible HOV lane and during P.M. commute hours only
northbound traffic could use the reversible HOV lane.  The reversible concept allows the HOV lane to
accommodate traffic flow based on the predominant travel direction during the peak commute periods.

There are differences in the operations of the two build alternatives that make the fixed HOV lanes
alternative the preferred alternative:

The fixed HOV lane alternative has more throughput in the off-peak direction
The fixed HOV lanes alternative would be available to mixed flow traffic during off-peak
periods; the reversible HOV lane alternative would be closed
The fixed HOV lanes alternative has the additional flexibility to recognize job growth within
Marin and Sonoma counties and would accommodate growth to a reverse commute pattern
The reversible HOV lane alternative would require switching devices, safety devices, and
message signs to notify motorists.  More monitoring and staff would be required to ensure that
it operates effectively compared to the fixed HOV lanes alternative
Removing a disabled vehicle or emergency operations would be more difficult under the
reversible HOV lanes alternative

Other Sites.  Other sites were not considered, as they would not meet the Purpose and Need.  The
existing urban freeway corridor is the best site to construct the additional HOV lanes in order to
extend the existing north/south HOV network northerly from southern Marin County.

C. Impacts on the Aquatic Ecosystem (33 C.F.R. Section 320.4(a); 33 C.F.R. Part 325, Appendix B,
Part 7 and 40 C.F.R. Sections 230.20-60):
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1. Physical/Chemical Characteristics and Anticipated Changes

Substrate – Approximately 0.808 acre of wetland and 0.124 acre of other waters of the U.S. will be
filled with approved sands, gravels, earthen material mixes, concrete and RSP.  The fill below the
ordinary high water mark (OHWM) for both wetland and other water features will amount to
approximately 1,870 cubic yards.  Approximately 164.8 cubic yards of fill will be reinforced concrete,
66.1 cubic yards will be rock slope protection and 1,639.3 cubic yards will be roadway fill.  The
proposed project will have a minor, long-term, adverse impact to substrate.

Currents/Circulation - No effect

Drainage Patterns –  Improvements to drainage design and culvert structures are expected to improve
localized flooding and drainage problems.  As a result drainage flow is expected to improve due to the
proposed project. The project would result in a minor increase in impervious surface in the project
area. This is expected to translate into minor localized increases in urban runoff. Due to the lag time
between the peak runoff from major tributaries and that from the freeway runoff, the peak flow from
the freeway will have substantially subsided by the time the watershed peak occurs. As a result, there
will only be insignificant increases in peak flow in the overall watershed due to this project.  The
proposed project is expected to have minor, long-term, adverse impact to drainage patterns.

Streamflow – The streamflow patterns will not be significantly changed by this project other than a
slight increase in runoff from an increase of impervious surfaces.  The proposed project will have a
minor, long-term, adverse impact to streamflow.

Flood Control Function of Wetland - No effect

Aquifer Recharge - No effect

Baseflow - No effect

Storm, Wave, Erosion Buffer of Wetland - No effect

Erosion/Sedimentation Rate – Erosion control measures would be used to address site soil
stabilization and reduce deposition of sediments in the adjacent surface waters. Typical measures
include the application of soil stabilizers such as hydroseeding, netting, erosion control mats,
biofiltration strips and rock slope protection.  During construction, other erosion control procedures
will be used such mulch on all disturbed areas, fiber rolls along slopes, silt fences at the boundaries of
the construction site, stabilized construction entrances and exits equipped with tire washing capability,
and check dams placed strategically to reduce flow velocity and to filter flows in defined drainage-
ways.  The proposed project will have a minor, short-term, adverse impact to erosion and
sedimentation rate.

Water Supply (Natural) - No effect
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Water Quality – The proposed design integrates conventional flood control methodology with a
system for storm water quality control that protects the off-site drainages and streams from non-point
source pollution generated from the freeway.  Potential pollutants found on streets and freeways
include heavy metals, organic compounds (including petroleum hydrocarbons), sediments, trash,
debris, oil, and grease.  Concentrations of such pollutants are generally highest during the “first flush”
of an initial rain storm, after which concentration levels decrease rapidly. Best Management Practices
(BMPs) that remove such pollutants are being proposed for incorporation into the project drainage
system.  In general, the on-site storm drain system will include structural treatment BMPs such as
vegetated swales or detention basins.  These BMPs would allow for a significant reduction, compared
with current conditions, in trash, debris, absorbed hydrocarbons and metals in freeway runoff entering
the streams and channels that cross the freeway.

Temporary construction related activities will also have an impact water quality at the site.
Construction activities that may cause impacts to water quality include excavation and grading
activities, loading and unloading of stockpiled soils, and fueling or maintenance of construction
vehicles.  Construction site BMPs will be implemented during construction activities to reduce
pollutants in storm water discharges throughout construction.  All necessary soil stabilization and
sediment control practices will be implemented to minimize the potential for impacts to the watershed.
 A Storm Water Pollution Prevention Plan (SWPPP) will be implemented during construction.  The
proposed project is expected to have long-term, minor, beneficial impacts to water quality and some
short term adverse impacts to water quality.

2. Biological Characteristics and Anticipated Changes

Wetlands (Special Aquatic Sites) – The proposed project would result in permanent impacts to 0.808
acre of wetland area and temporary impacts to 0.703 acre of wetland area.  The wetlands that would be
impacted are mainly within roadside ditches or man made channels adjacent to US 101 or frontage
roads.  These roadside ditch wetlands would function to filter roadside runoff.  Other functions include
surface and subsurface water storage, particulate removal, nutrient cycling, water filtration,
maintenance of vegetation and animal communities and groundwater recharge.  Various bird and
terrestrial wildlife species may utilize these areas including amphibians such as the California red-
legged frog.  Many of the wetlands within the project area will be permanently and temporarily
impacted by the construction of frontage roads, access roads, and widening of existing roads.  The
proposed project will have long-term, moderate, adverse impacts to wetlands and short-term, minor,
adverse, impacts to wetlands.

Mud Flats (Special Aquatic Sites) - No effect

Vegetated Shallows (Special Aquatic Sites) - No effect

Coral Reefs (Special Aquatic Sites) - No effect

Pool and Riffle Areas (Special Aquatic Sites) - No effect
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Wildlife Sanctuaries - No effect

Threatened and Endangered Species – In its April 1, 2009, Biological Opinion, USFWS concluded
that the area along both sides of US 101 is habitat for the California red-legged frog (CRLF) and
contains components that can be used by the California red-legged frog for feeding, resting, mating,
movement corridors, and other essential behaviors.  Construction activities associated with the 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 frogs.  Construction activities may result in the
direct disturbance, displacement, injury or mortality of CRLFs.  The increased width of the highway
along with an increase in vehicles may lead to the discouragement or prevention of CRLF movement.
The existing US 101 highway is a formidable barrier to CRLF movement, although there are existing
bridge and culvert crossings that have the potential to provide wildlife passage under US 101.
Caltrans plans to upsize many existing culverts and install new culvert pipes where appropriate for
drainage.  Although these new structures are not specifically designed for amphibian or wildlife
passage, the improvements may provide additional movement capacity for CRLF and other wildlife
species.

The April 1, 2009 Biological Opinion from the USFWS provides several measures to avoid and
minimize the potential effects of the project to CRLF including providing an onsite biologist to
monitor construction work in potential CRLF habitat areas, providing awareness training of
construction personnel, restricting speed and access of construction equipment and controlling dust,
food related waste and equipment oils and fuels at the site.

The proposed compensation for the effects to 204 acres of CRLF habitat will include compensation at
a 1:1 ratio.  Caltrans proposes expenditure of the funds to purchase CRLF credits at a Service-
approved conservation bank, establishment of a Service approved conservation easement or obtaining
fee title to habitat acquisition. Caltrans will provide compensation for affects to CRLF before
construction begins in the B Phases, per the requirements of the BO.  In addition to the compensation,
there are several requirements related to the protection of the California red-legged frog during
construction activities.  These requirements will be a special condition of the BO.  The proposed
project will have long-term, moderate, adverse impact to California red-legged frog habitat.

Segment B2 of the MSN HOV widening project does not include potential habitat for the Salt Marsh
Harvest Mouse (SMHM). Therefore there will be no adverse impacts to SMHM as a result of this
project.

Habitat for Fish, Other Aquatic Organisms, and Wildlife – There is a large amount of trees located
within the project corridor that have potential nesting habitat for birds including herons, egrets, red-
shouldered hawks, red-tailed hawks, etc.  Surveys for nesting birds will be conducted by a qualified
biologist prior to trimming or tree removal activities to ensure that nesting birds are not impacted by
the project. Over the long-term tree mitigation projects will compensate for nesting habitat that is lost
to tree removal as a result of the project. The proposed project will have moderate, short-term adverse
impacts and minor, long-term adverse impacts to nesting bird habitat.
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D. Impacts on Resources Outside the Aquatic Ecosystem:

1. Physical Characteristics and Anticipated Changes

Air Quality – According to the Bay Area Air Quality Management District’s (BAAQMD) CEQA
Guidelines emissions of carbon monoxide and ozone precursors from exhaust and other construction
activities are included by the BAAQMD in their emissions inventory that is the basis for regional air
quality planning, and their generation is not expected to impede attainment or maintenance of the
ozone and carbon monoxide standards.  BAAQMD’s approach to CEQA analysis of construction
impacts is to emphasize the implementation of effective and comprehensive control measures.
BAAQMD’s recommended approach to mitigating construction emissions focuses on a consideration
of whether all feasible control measures are being implemented. The BAAQMD CEQA Guidelines
provide feasible control measures for construction emissions. If the appropriate construction controls
are implemented, air pollutant emissions for construction activities would be considered less than
significant.  The proposed MSN project is intended to improve highway operations without adding
substantial new capacity and without creating a facility that is likely to increase emissions, and thus,
would not affect the region’s total vehicle emissions. Since regional total vehicle emissions are not
anticipated to increase, changes in vehicle emissions would be minimal. No impacts to air quality are
therefore anticipated with the proposed project.

Noise Conditions – Project Activity will have minor, short-term, intermittent impacts on noise
conditions during construction activity.  This includes the use of heavy equipment, jackhammers,
and/or pile drivers.  Completion of the proposed project proposal will result in an overall increase in
traffic noise within the transportation corridor of approximately one to two dBA Leq(h).  Most of the
land use along this stretch of US 101 is predominantly rural and the sensitive noise receptors (such as
rural residences) are dispersed over longer distances.  Because of the isolated and dispersed location of
the rural residences and the change in noise levels of only 12 dB (between existing and future
conditions) noise abatement would not be effective for this segment.  Where practical noise walls will
be constructed that will protect sensitive receptors and mitigate for the change in noise levels.  The
noise impact evaluation criteria for the proposed project are in agreement with the Noise Abatement
Criteria (NAC) established by the FHWA in Procedures for Abatement of Highway Traffic Noise and
Construction Noise [23 CFR Part 772, 2003] and criteria adopted by CCTA in Traffic Noise Analysis
Protocol (Protocol) (Caltrans, 1998a).

The proposed project is anticipated to have short-term, minor, adverse impacts to noise levels during
the construction period.  The completed project is expected to have long-term minor adverse impacts
to noise conditions within the project.

Geologic Conditions - No effect

2. Biological Characteristics and Anticipated Changes

Riparian Habitat – Small portions of riparian habitat are expected to be impacted by the proposed
project.  Approximately 583 square feet of riparian habitat along the unnamed stream that passes
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through Kastania Road and US 101 will be permanently impacted by construction of the frontage road
on the east side of US 101.  On the west side of US 101 just south of where the existing Kastania Road
connects with US 101, 564 square feet of riparian habitat along a roadway ditch will be impacted by
the project.  Considering both areas of riparian habitat impacted by the project are directly adjacent to
a busy highway, and have little connectivity to other habitats, the relative quality of the riparian
habitat is poor.

Caltrans will preserve and maintain as many healthy trees and native vegetation particularly riparian
vegetation as practicable during the planning, design and construction of the 101 MSN HOV
Widening B2 project.   Identification and fencing off of environmentally sensitive areas and
implementation of erosion control measures will be utilized to minimize disturbance to riparian areas.
 Mitigation will be provided for removed trees.  On-site locations will be utilized to the fullest extent
possible, however due to the size of this project, both on and offsite locations may be required to
fulfill proposed mitigation.  Riparian oaks will be mitigated at a 5:1 ratio, non-oak native riparian trees
will be replaced at a 3:1 ratio, and non-native riparian trees will be replaced with native riparian
species at a 1:1 ratio.

Other Terrestrial Habitat - Bay oak woodland and scattered oak savannah dominate much of the less
disturbed landscape in the project area.  The most common tree species in this area are California Bay,
Coast Live Oak, Valley Oak and Blue Oak.  Outside of the oak woodlands a variety of native and non
native species are found.  Patches of redwood trees are found in the highway corridor.  Although
native to Northern California, the redwood trees are not native to the area and in general are not in
good condition because of the hot dry summers and vehicle exhaust the trees are exposed to.  Several
species of Eucalyptus have been planted and are common along the shoulder of the roadway.  These
and various other types of ornamental trees are scattered along the length of the project.  Many of
these trees are proposed to be removed as part of the project.  Approximately 62 native trees and 157
non-native trees are proposed to be removed.  Caltrans will preserve and maintain as many healthy
trees and native vegetation as possible during the planning, design and construction of the project.
Linear patches and disjunct segments of non-native grasslands, and ruderal/disturbed vegetation would
be permanently affected by MSN B2 project construction. These losses are not considered to be
substantially adverse because other vegetation communities in the project vicinity are of equal or
better quality and would be used by wildlife as an alternative and preferable habitat source.

Construction activities associated with the project may spread invasive and noxious weeds into
uninfested areas, which can degrade wildlife habitat.  Contractors will include measures such as
worker training, avoidance of sensitive communities and cleaning of construction machinery to reduce
the likelihood that noxious weeds would be spread by the proposed project.  Disturbed areas will be
replanted and revegetated when construction is complete to prevent invasive weeds from recolonizing
other areas.  Landscaping and revegetation will use not use species listed as noxious weeds.  Overall
the proposed project will have long-term, moderate, adverse impacts to the terrestrial habitat.

Special Wildlife Areas - No effect

3. Socioeconomic Characteristics and Anticipated Changes
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Aesthetic Quality – The change of US 101 from a four lane expressway separated by an unpaved
median to a single six lane expanse with concrete median barrier would substantially increase the
dominance of the roadway seen by motorists. The effect would be further emphasized with the
additions of the new access roads and intersection overcrossings.  The increased dominance of the
roadway would cause a pronounced qualitative change of the overall character of the landscape to a
more urban highway dominated setting.  The new interchange at South Petaluma Blvd. would result in
a decline of visual quality and potentially substantial adverse impacts to motorists and nearby
residences.   Some tree and vegetation removal will be required for construction of the interchanges
and access roads that may also impact aesthetic resources.

Standard project landscaping and additional revegetation shall be employed that will increase the
amount of landscaping in the visual foreground over the long term, to compensate for the loss of visual
quality due to increased roadway dominance.  Landscape measures shall include tree and shrub
plantings in areas between the mainline and access roads to provide screening and reduce overall
roadway dominance.  Architectural design measures shall be applied to major design structures such a
bridges, soundwalls and interchange overcrossings to enhance the visual quality of the area.  Existing
trees shall be avoided to the extent feasible.  Grading shall utilize techniques such as slope rounding,
slope sculpting, and variable gradients to approximate the appearance of natural topography. All areas
disturbed by construction staging or equipment storage shall be vegetated.  All the measures should
serve to reduce the adverse visual impacts of the project to the project corridor.

Agricultural Activity - No effect

Commercial Fishing - No effect

Community Cohesion - One residential unit situated on an agricultural property located approximately
600 meters south of Kastania Road would be subject to relocation under the proposed project. This
represents less than one percent of the total occupied dwelling units in the community impacts study
area. Full appraisals would be conducted prior to acquisition of the property to be relocated to
determine the market value of the property according to current market conditions. September 2005
market data indicate that there are adequate resources in the cities of Novato and Petaluma to
accommodate relocation of the displaced residential unit.  After project approval, a full inventory of
available relocation resources and a correlation with the units taken will be conducted and identified in
the Final Relocation Impact Report.

Economics - The proposed project would provide temporary construction jobs, generate increased
employment opportunities and tax revenues to the county.  The proposed project is expected to have
short-term, minor, beneficial impacts on local economics and employment.

Employment – The proposed project would provide temporary construction jobs and generate
increased employment opportunities.

Energy – Improved traffic operations under the proposed project would reduce direct or operating
energy use, whether in the form of petroleum fuels or alternative sources of energy, compared to the
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current conditions.  This would be accomplished by reducing congestion, encouraging HOV use, and
accommodating a mass transit system within the transportation corridor. Thus, the proposed project is
anticipated to have a minor, long-term, beneficial impact on energy.

Mineral Resources - No effect

Population/Growth Inducement - The growth inducing effect of the MSN project on the surrounding
communities was evaluated in the Growth Inducement Analysis Technical Report.  The report
concluded that travel times as a result of the proposed project would likely decrease an average of
between 1 and 9 minutes for trips from six residential zones and eight employment zones.  This travel
savings time will slightly increase growth pressure in Petaluma. However this effect on growth
inducement will be minimized by local plan and policies that have a greater influence on development
and growth in their respective jurisdictions. High housing prices and low vacancy rates in the area will
tend to act as growth deterrents that would counteract and outweigh the minor effect of travel time
savings.  Therefore the proposed project will likely support proposed growth in the area but not
substantially contribute to growth inducement in Marin and Sonoma Counties.

Prime and Unique Agricultural Lands - No effect

Public Facilities and Services - No effect

Public Health and Safety – The project would alleviate congestion along US 101 and thereby provide
police, fire and other emergency service providers with improved response times.  The upgrade of the
existing expressway with at grade connections to a freeway with overcrossings and standard horizontal
and vertical curves will improve circulation.  All of these improvements would enhance the ability of
emergency responders to react to calls for service.

Road construction may result in lane closures, detours and slow moving construction vehicles that
might inconvenience or delay emergency vehicle response. Through coordination with emergency
service providers and public information program, emergency service delays will be avoided by
ensuring that all providers are aware well in advance of lane closures or detours.   The proposed
project will have a temporary, short-term, minor, adverse impact on public health and safety but
major, long-term, beneficial impact to public health and safety.

Recreational Opportunities - No effect

Recreational Fishing - No effect

Silviculture - No effect

Traffic/Transportation – The proposed project would substantially increase the ability of US 101 to
serve peak period travel demand. This increased capacity of US 101 under the proposed project would
enable more vehicles to be accommodated during the peak hour of extended peak periods.  The
increased capacity would also lead to less congestion, fewer delays and shorter travel times.  The
proposed project therefore would have major, long-term, beneficial impacts to travel and
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transportation.

Transportation/Navigation - No effect

Water Supply (Municipal & Industrial) - No effect

Wild & Scenic Rivers - No effect

4. Historic - Cultural Characteristics and Anticipated Changes

Archaeological Resources – A record and literature search was undertaken to determine the proximity
of previously documented prehistoric and historical archaeological resources.  An archaeological field
reconnaissance was conducted during 2002 and 2003.  Based on the information collected during field
surveys, documentary research, and subsurface testing, it is anticipated that the proposed project
would have no impacts on archaeological resources.

Historic Resources – The Freeman-Parker residence located on the east side of US 101 directly across
from the gas station on the opposite side of US 101 is an historic property and qualifies for listing in
the National Register.  The residence was built in 1854 and is a rare example of a vernacular residence
built in the first decade of California statehood and qualifies for the National Register under Criterion
C.

The proposed construction near the Freeman-Parker residence will not require any take of the property
but will be entirely within the state right away.  The construction will consist of a driveway near the
front of the property to the East Frontage access road.  The proposed construction would not diminish
nor adversely affect the properties character defining features.

National Register Properties – See about Freeman-Parker residence above.

National Natural Landmarks - No effect

E. Summary of Indirect Impacts

None have been identified

F. Summary of Cumulative Impacts (40 C.F.R. Section 230.11(g)):

The wetlands and other waters of the U.S. affected by the US 101 MSN HOV Widening Project are of
low service and function and do not represent a significant percent of the wetlands and waters within
the area.  Caltran’s wetland compensation is expected to offset the potential cumulative effects of the
project and other approved or foreseeable future actions.  The low functions and services of wetland
impacted by the proposed project would represent a negligible effect on cumulative impacts within the
project region.

G. Conclusion and Recommendations:
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III. FINDINGS:

A. Other Authorizations:

1. Clean Water Act Section 401 Water Quality Certification (33 C.F.R. Section 325.2(b)(1)): An
application for a 401 Certification for the US 101 MSN HOV Widening B2 Project has been prepared
and will be submitted to the San Francisco Bay Regional Water Quality Control Board.

2. Coastal Zone Management Act Consistency Determination (33 C.F.R. Section 325.2(b)(2)):
The project does not occur in the coastal zone and would not affect coastal zone resources.

3. California Department of Fish and Game Lake and Streambed Alteration Agreement:  An
application for a 1602 Lake and Streambed Alteration Agreement from CDFG has been prepared and
will be submitted to the California Department of Fish and Game.

4. U.S. Fish and Wildlife Service:  The U.S. Fish and Wildlife Service (USFWS) issued a Biological
Opinion April 1, 2009 covering impacts to the California red-legged frog and the salt marsh harvest
mouse.   The USFWS Biological Opinion requires Caltrans and FHWA to implement a score of
avoidance and minimization measures to substantially reduce the potential impact of the project to
California red-legged frogs.  Salt march harvest mouse habitat is not found in the MSN B2 segment of
the project but is present in other segments of the 101 MSN project.  To compensate for the potential
effects to California red-legged frog habitat Caltrans and FHWA will provide compensation at a 1:1
ratio which will be achieved by a combination of the following: 1) purchasing credits at a resource
agency approved mitigation bank servicing the action area, 2) purchasing conservation easements at or
close to the project site as practical within Marin and Sonoma Counties, 3) 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 Sonoma Counties.  This compensation will be purchased prior to the start of construction in
the B Phases of the MSN project. General construction phase conditions would apply, such as
controlling waste, plastic netting and fuel, and incident notification.  After reviewing the current status
of the species, the environmental baseline for the action area, the effects of the proposed action and the
cumulative effects, it is the Service’s biological opinion that the 101 MSN B2 project is not likely to
jeopardize the continued existence of California red-legged frogs.

B. A Public Notice (PN) describing the project was issued on October 16, 2007, and was sent to all
interested parties including appropriate Federal and State agencies.  All comments received on this
action have been reviewed and are summarized below:

1. Summary of Comments Received: (Record the Comments from the various agencies and how the
comments were addressed under appropriate heading.  If no comments sent in for a certain group put
NONE under that group)  Were there comments to the public notice and how did Caltrans respond to
those comments.  (Note: the comments will be sent from the public to the Corps and the Corps will send
those comments to Caltrans to address.  Caltrans will need to send their comments back to the Corps as
well as to the person addressing Caltrans,  The Corps will Fill this section out but Caltrans has to send
back to the Corps Caltrans’ comments.
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a. Federal Agencies:

(1)  U.S. Environmental Protection Agency (EPA):

(2)  U.S. Fish and Wildlife Service (FWS):

(3)  National Marine Fisheries Service (NMFS):

(4)  U.S. Coast Guard (CG):

(5)  Other Federal Agency(ies): (List others federal or state agencies or write None)

b. State and Local Agencies:

(1).  California Department of Fish and Game (CDF&G):

c. Organizations: (List any other organizations or write None)

d. Individuals:

Corps will fill the Rest of this Out, You Can Stop here

2. Evaluation:

I have reviewed and evaluated, in light of the overall public interest, the documents and factors
concerning this permit application and the stated views of other interested agencies and the concerned
public.  In doing so, I have considered the possible consequences of this proposed work in accordance
with regulations published in 33 C.F.R. Parts 320 to 331 and 40 C.F.R. Part 230.  The following
paragraphs include my evaluation of comments received and how the project complies with the above
cited regulations:

a. Consideration of Comments: (how were the comments considered)

b. Evaluation of Compliance with the Section 404(b)(1) Guidelines (40 C.F.R. Section 230.10):

(1) Alternative Test (40 C.F.R. Section 230.10(a)):  The applicant has reasonably demonstrated that
there are no other locations to accommodate the project or alternative designs to further reduce
adverse impacts to aquatic resources.  Based on this evaluation, the Corps concludes there are no other
practicable alternatives to the project with less adverse impact on the aquatic ecosystem or without
other significant adverse environmental consequences.

(2) Special Restrictions (40 C.F.R. Section 230.10(b)):  The proposed fill or discharge would not:
(all of the following statements must be true or they will have to be resolved before a permit is issues, no
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comments needed here.)

(a)  violate State water quality standards;

(b)  violate toxic effluent standards (under Section 307 of the Clean Water Act);

(c)  jeopardize endangered or threatened species or their critical habitat; or

(d)  violate standards set by the Department of Commerce to protect marine sanctuaries.

(e)  Evaluation of the information in Sections II.C and II.D indicates that:
(The following criteria just needs to be true, no comments needed)

the dredged or fill material is not a carrier of contaminants.

the dredged or fill material complies with the testing exclusion criteria and no contamination would be
associated with the disposal materials.

the levels of the contaminants in the proposed dredged or fill material are substantially similar at the
extraction and disposal sites and the discharge is not likely to result in degradation of the disposal site
and pollutants will not be transported to less contaminated areas.

acceptable constraints are available and will be implemented to reduce contamination to acceptable
levels within the disposal site and prevent contaminants from being transported beyond the boundaries
of the disposal site.

(3) Other Restrictions (40 C.F.R. Section 230.10(c)):  The discharge would not cause or contribute,
by the discharge of pollutants, to significant degradation of waters of the United States by adversely
effecting, individually or collectively: (The following criteria need to be true)

(a)  human health or welfare including, but not limited to, municipal water supplies, plankton, fish,
shellfish, wildlife, and special aquatic sites;

(b)  life stages of aquatic life and other wildlife dependent on aquatic ecosystems, including the
transfer, concentration, and spread of pollutants or their by-products outside the disposal site through
biological, physical and chemical processes;

(c)  aquatic ecosystem diversity, productivity, and stability including, but not limited to, loss of fish
and wildlife habitat, or loss of the capacity of a wetland to assimilate nutrients, purify water, or reduce
wave energy; or

(d)  recreational, aesthetic and economic values.

(4) Actions to Minimize Potential Adverse Impacts (40 C.F.R. Section 230.10(d)):  As Special
Conditions to the permit, the permitted would be required to:
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This is were I will put Special Conditions to the permit, so you don’t need to add anything here.

c. General Evaluation/Public Interest Review (33 C.F.R. Section 320.4(a))

(1) Extent of the Public and Private Need: (Were public and/or private needs addressed, if so
discuss)

(2) Alternative Locations and Methods: (were alternative locations and methods discussed)

(3) Extent and Permanence of Beneficial and Detrimental Effects: (discuss)

d. Significant National Issues (33 C.F.R. Section 320.4(j)(4)):

No national issue of overriding importance to State and local issues was identified that would cause
the issuance of a permit to be contrary to the public interest.

IV. DETERMINATIONS:

A. Public Hearing Request (33 C.F.R. Section 325.3(a)(15):

The Corps received no request to hold a public hearing regarding this project as a result of our Public
Notice.

B. CLEAN AIR ACT CONFORMITY RULE (40 C.F.R. Section 51.850):

The project has been analyzed for conformity applicability in accordance with regulations
implementing Section 176(c) of the Clean Air Act (CAA).  The Corps concludes any increase in direct
emissions of a criteria pollutant or its  precursors associated with the permitted fill discharges would
be clearly de minimis and are; therefore, exempt from the requirement of a CAA conformity
determination, pursuant to 40 C.F.R. Section 93.153.  Any indirect emissions associated with later
phases of the project would not be a continuing program responsibility of, nor practicably controlled
by, the Corps and, for these reasons, a conformity determination is not required for this permit.

C. SECTION 404(b)(1) COMPLIANCE/NON-COMPLIANCE REVIEW (40 C.F.R. Section
230.12):

the discharge complies with the Section 404(b)(1) Guidelines and represents the least environmentally
damaging practicable alternative.

the discharge complies with the Guidelines with the inclusion of the appropriate and practicable
special conditions listed above [See III.B.2.b(4).] to minimize pollution or adverse effects to the
affected ecosystem and now represents the least environmentally damaging practicable alternative.
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the discharge fails to comply with the requirements of these Guidelines because.

there is a practicable alternative to the proposed discharge that would have less adverse effect on the
aquatic ecosystem and the alternative does not have other significant adverse environmental
consequences.

the proposed discharge will result in significant degradation of the aquatic ecosystem under 40 C.F.R.
Section 230.10(b) or (c).

the discharge does not include all appropriate and practicable measures to minimize potential harm to
the aquatic ecosystem

there is not sufficient information to make a reasonable judgment as to whether the proposed discharge
will comply with the guidelines.

C. FINDING OF NO SIGNIFICANT IMPACT (33 C.F.R. Part 325, Appendix B):

Based on a review of information incorporated in the final environmental assessment, including views
of the applicant, general public, and resource agencies having special expertise or jurisdiction by law,
the Corps concludes the permitted activity would not significantly affect the quality of the human
environment.  Pursuant to the provisions of the National Environmental Policy Act of 1969, the
preparation of an Environmental Impact Statement (EIS) will, therefore, not be required.

D. PUBLIC INTEREST DETERMINATION (33 C.F.R. Section 320.4(a)):

The decision on whether to issue a permit is based on an evaluation of probable effects, including
cumulative effects, of the project and its intended use on the public interest.  This evaluation reflects
the national concern for both the protection and utilization of important resources identified at 33
C.F.R. Section 320.4(a)(1).  The Corps has reviewed the administrative record for the permit
application and considered all pertinent comments received on the project.  Upon completing this
evaluation and weighing all factors relevant to the project, I find that issuance of a Department of the
Army permit, with special conditions, as prescribed by regulations published in 33 C.F.R. Parts 320 to
331 and 40 C.F.R. Part 230 is not contrary to the public interest.
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Recommended by:

  _________________________________               ________________
    Wajahat  Nyaz      Date
    Project Manager

Concurred with:

  _________________________________               ________________
    Skip Sowko      Date
    District Division Chief, Design South

Approved by:

  _________________________________               ________________
    name        Date
    Lieutenant Colonel, Corps of Engineers
    District Engineer
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Supplement to Application for Department of the Army Permit (33 CFR 325)

Block 18: Nature of Activity

The MSN Project B2 will consist of upgrading the existing U.S. 101 four lane
expressway into a full access controlled freeway, and replacing the existing South
Petaluma Blvd. interchange with a new diamond interchange overcrossing, and
constructing frontage roads on both sides of U.S. 101 for maintaining access to
intersecting roadways and adjacent parcels.  The project will accommodate future
construction of HOV lanes in both directions and future reconstruction of U.S. 101 to
meet the current horizontal alignment, vertical profile and sight distance requirements for
the 70 mph corridor design speed.
The proposed South Petaluma Blvd. diamond interchange overcrossing will be
constructed just south of the existing South Petaluma Blvd. undercrossing. The South
Petaluma Blvd. overcrossing will consist of four lanes, two lanes in each direction
connecting the proposed West Frontage Road on the west side of U.S. 101 to South
Petaluma Blvd. on the east side of U.S. 101.  The northbound off-ramp will be a single
lane off ramp widening to 3 lanes at the ramp terminus.  Intersections at NB and SB
ramps and at South Petaluma Blvd. will be signalized.

The proposed West Frontage Road connects the proposed South Petaluma Blvd.
overcrossing with the existing Kastania Road.  The West Frontage Road continues south
from Kastania Road providing access to properties along the west side of 101 until the
road meets Gunn Drive at the southern limit of the project area.

The proposed East Frontage Road will extend from the termination of South Petaluma
Blvd. at the proposed overcrossing to a dirt driveway approximately even with the
existing southern end of Kastania Road.

Block 19: Proposed Project Purpose

The purpose of the proposed MSN HOV Widening Project is to reduce existing
congestion, anticipate future congestion, improve highway operations and correct
existing drainage and flooding hazards for the U.S. 101 highway through Marin and
Sonoma counties.  Over the last 15 years, the Marin and Sonoma county areas have
experienced significant commercial and residential growth as well as growth to the
tourism industry.  This has resulted in an increase in vehicles using this crucial link for
commuters and commerce that connects the vital business centers of San Francisco and
the East Bay with Marin, Sonoma and the North Coast.

The freeway narrows into a four-lane expressway at a place called the “narrows” which
constricts travel and contributes to local traffic congestion. Projected growth in the area
would further contribute to congestion and delays.  The existing expressway has at grade,
non-signalized intersections or driveways where adjacent landowners can access the
freeway.  However, local traffic needs are no longer served well and commuter traffic
conflicts with the vehicles entering and exiting the expressway at these points.
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The proposed project, the MSN HOV Widening Project B2, is a necessary component of
the overall MSN HOV Widening Project which will convert the existing four-lane
expressway into a contiguous freeway with the requirements for a 70 mph design speed.
The proposed project is designed to accomplish the following:

Reduce existing and projected traffic congestion.
Accommodate future travel demand.
Reduce travel time and delay.
Encourage use of carpooling during peak travel hours.
Encourage public transit use.
Improve system reliability for the movement of goods.
Reduce energy use and improve local and regional air quality.
Improve traffic safety.
Improve drainage system.
Reduce flood hazards.

Block 21: Types of Material Being Discharged and the amount of Each Type in Cubic
Yards
Block 22: Surface Area in Acres of Wetlands or Other Waters Filled

Table A: MSN B2 Impacts to Wetlands and Waters

Wetlands or
Water Feature

(P)
Impact

(P)
Impact

(T)
Impact

(T)
Impact Fill

  (ACRE) (SQFT) (ACRE) (SQFT) (CY)
OW1 0.013 580 0.001 63 21.48 CY roadway fill

OW2 0.011 468 0.008 363

75.00 CY concrete
20.00 CY rock slope
protection

OW3 0.009 371     13.74 CY roadway fill

OW4 0.059 2551 0.011 485

255.88 CY roadway fill
22.90 CY concrete
4.66 CY rock slope
protection

OW5 0.032 1,404 0.003 129
88.00 CY roadway fill
40.1 CY concrete

OW6   0.042 1,835
OW7   0.002 75
OW8   0.001 67

OW9 0.000 20 0.001 30
5.30 CY rock slope
protection

Total Other
Waters 0.124 5,394 0.069 3,047

379.10 CY roadway fill
138.00 CY concrete
29.96 CY rock slope
protection
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Wetlands or
Water Feature

(P)
Impact

(P)
Impact

(T)
Impact

(T)
Impact Fill

 (ACRE) (SQFT) (ACRE) (SQFT) (CY)

WL1 0.009 412 0.006 256

15.26 CY roadway fill
6.11 CY rock slope
protection

WL2 0.004  184 0.006 248
6.81 CY roadway fill 2.33
CY rock slope protection

WL3  0.001 60 0.024 1,050 2.22 CY roadway fill
WL4 0.017 760 0.007 305 28.15 CY roadway fill

WL5 0.111 4,827 0.313 13,631
169.46 CY roadway fill
9.32 CY rock slope protectio

WL6 0.467 20,356 0.276 12,004

747.60 CY roadway fill
6.33 CY rock slope
protection

WL7   0.002 96

WL8 0.020 876
5.64 CY roadway fill
26.80 CY concrete

WL9 0.178 7,760 0.053 2,301

285.08 CY roadway fill
2.33 CY rock slope
protection

WL-10   0.008 360
WL-11   0.003 123

WL-12 0.000 4 0.001 44
5.30 CY rock slope
protection

WL-13 0.001 45
4.40 CY rock slope
protection

WL-14   0.002 85
WL-15   0.002 75

Total Wetlands 0.808 35,100 0.703 30,578

1,260.22 CY roadway fill
26.80 CY concrete
36.12 CY rock slope
protection

CW1 0.002 82

CW2 0.006 283

CW3 0.001 52 0.001 22

CW5 0.002 77 0.006 287

CW6 0.012 526

CW7 0.007 285 0.001 25
Total Culverted

Waters 0.030 1,305 0.008 334

Total Wetlands
and Other

Waters 0.962 41,799 0.780 33,959

1639.32 CY roadway fill
164.80 CY concrete
66.08 CY rock slope
protection
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The impacts to wetlands and other waters of the U.S. are described in the following
paragraphs, starting with the impacts at the northern end of the project working toward
the south.
On the west side of U.S. 101 and just north of the proposed South Petaluma Blvd.
overcrossing is an intermittent drainage (OW-4 and OW-5) that flows east across the
project area, through a culvert under U.S. 101, where it connects to a small wetland (WL-
8) in the median area between U.S. 101 and the existing U.S. 101 northbound off ramp.
A proposed access road serving properties northwest of the proposed South Petaluma
Blvd. interchange will cross the unnamed intermittent stream (OW-4).  At the access road
stream crossing, a 4 ft. by 2 ft. reinforced concrete box culvert with a headwall and rock
slope protection on either side of the culvert is proposed.  The box culvert will be
approximately 31 ft. long and require approximately 22.9 cubic yards of concrete fill for
culverts and headwalls, 256 cubic yards for roadway fill and 4.6 cubic yards for rock
slope protection permanently affecting approximately 0.059 acre and temporarily
impacting 0.011 acre of waters of the U.S.
The unnamed drainage (OW-5) flows downstream from the proposed access road to an
existing 4 ft. by 3 ft. concrete box culvert (CW-5) that spans the width of U.S. 101 into a
small wetland (WL-8) in the median between U.S. 101 and South Petaluma Blvd.  An
approximately 125 ft. extension of the concrete culvert (CW-5) is proposed for the west
side of the culvert to drain the stream under the proposed overcrossing ramp.
Approximately 0.032 acre of the unnamed drainage (OW-5) will be permanently
impacted and 0.003 acre temporarily impacted by construction of the South Petaluma
Blvd. overcrossing ramp and extended culvert.  The extension of the culvert on the west
side of U.S. 101 will result in approximately 40.1 cubic yards of reinforced concrete fill
and 88.0 cubic yards of roadway fill.
The proposed project would extend the reinforced concrete box culvert (CW-5) that
terminates on the east side of U.S. 101 and connect it to the 4 ft. by 3 ft. box culvert
(CW-6) that is underneath South Petaluma Blvd. Approximately 26.8 cubic yards of
reinforced concrete fill and 5.6 cubic yards of roadway fill are proposed for construction
of this culvert. Construction of the culvert to connect the existing culverts would
permanently impact 0.020 acre of the median wetland (WL-8). The existing box culvert
(CW-6) underneath South Petaluma Blvd. terminates in a wetland (WL-9) of
approximately 0.226 acres.  Approximately 0.178 acre of this wetland will be
permanently impacted and 0.053 acre temporarily impacted from roadway fill material
and extension of the reinforced concrete box culvert required for construction of the
South Petaluma Blvd. overcrossing and realignment of South Petaluma Blvd.  The
wetland (WL-9) will be impacted by approximately 285 cubic yards of roadway fill and
2.3 yards of rock slope protection.  A 4 ft. by 3 ft. culvert that is approximately 351 ft.
long is proposed to extend from the edge of the wetland (WL-9) to wetland (WL-13) east
of the proposed frontage road. The project will permanently impact approximately 0.001
acre of the wetland (WL-13) with 4.4 cubic yards of rock slope protection.
Further south along U.S. 101, two wetlands that span the eastern side of the highway are
approximately 650 ft. and 1,050 ft. in length respectively. A frontage road (East Frontage
Road) on the east side of U.S. 101 is proposed to be constructed along a portion of both
of these wetlands.  Approximately 0.467 acre of the first wetland (WL-6) will be
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permanently impacted and 0.276 acre will be temporarily impacted by the project.  Of the
second wetland (WL-5) approximately 0.111 acre will be permanently impacted and
0.313 acre will be temporarily impacted by the proposed project.  Across from these
wetlands on the west side of U.S. 101 are three small jurisdictional features.  The project
will have approximately 0.017 acre (permanent) and 0.007 acre (temporary) of impacts to
wetland (WL-4) and 0.002 acre (temporary) of impacts to the second wetland (WL-7).
The roadway widening work will also have 0.009 acre of permanent impacts to a 2 ft.
wide drainage ditch (OW-3) on the west side of U.S. 101.

Approximately 450 feet north of the gas station on the corner of Kastania Road and U.S.
101 is a second unnamed stream that crosses the project area from west to east and is
tributary to the Petaluma River. The stream crosses Kastania Road on the west side of the
project area and U.S. 101 on the east side.  Kastania Road is proposed to be widened
from approximately 15 ft. wide to 20 ft. wide with 5 ft. shoulders on either side.  The
unnamed stream passes through a box culvert at Kastania Road.  Proposed construction
work will result in 0.002 acre of temporary impacts to waters of the U.S. (OW-7) and
0.002 acres of wetlands within waters (WL-14) on the west side of the culvert. Proposed
construction on the east side of the culvert consists of small modifications to the headwall
and rock slope protection placed at the end of a biofiltration swale and adjacent culvert.
Approximately 9.5 cubic yards of rock slope protection will be placed on the east side of
the culvert next to the unnamed stream.  Construction work at this location will cause
approximately 0.001 acre of temporary impacts to waters of the U.S. (OW-8) and 0.002
acre of temporary impacts to wetlands (WL-15).

At U.S. 101, the unnamed stream (OW-9 and OW-2) passes under the highway through a
10 ft. by 6 ft. box culvert (CW-2) approximately 177 ft. in length.  The East Frontage
Road is proposed along the eastern side of U.S. 101 where the existing box culvert for the
unnamed stream terminates.  The 10 ft. by 6 ft. box culvert (CW-2) will be extended an
additional 52 ft., for a total length of 224 ft. long to extend past the width of the proposed
frontage road.  At the end of the proposed box culvert (extension), a headwall will be
constructed.  Approximately 0.011 acre of the unnamed stream (OW-2) will be
permanently impacted and 0.008 acre temporarily impacted by the culvert, headwall and
rock slope protection needed for the drainage of the unnamed stream at this location of
the proposed East Frontage Road.  Approximately 75 cubic yards of concrete fill are
proposed for the reinforced concrete box culvert, headwall, and 20 cubic yards of rock
slope protection below the headwall. On the west side of the culvert, approximately 5.3
cubic yards of rock slope protection is proposed.  The fill is expected to have less than
0.001 acre of permanent impacts to waters of the U.S. (OW-9) and wetlands within
waters (WL-12).  The construction work is expected to have approximately 0.001 acre of
temporary impacts to waters of the U.S. (OW-9) and 0.001 acre of temporary impacts to
wetlands within waters (WL-12).
West of Kastania Road opposite of the gas station there is a wetland (WL-3) that is
approximately 6,035 square ft. in area. The wetland is comprised of mostly weedy,
herbaceous plants. The widening and realignment of Kastania Road will permanently
impact 0.001 acre and temporarily impact 0.024 acre of this wetland.  This wetland (WL-
3) is connected to another wetland (WL-10) via a small culvert (CW-3) that will be
permanently impacted by the proposed project.  Approximately 0.008 acres of the
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wetland (WL-10) will be impacted (temporary) by the proposed project.  Another
wetland (WL-11) east of U.S. 101 may be impacted (temporary) by access needed for
utility installations. The construction work is expected to have approximately 0.003 acres
of temporary impacts to the wetland (WL-11).

The proposed West Frontage Road will extend south from the end of Kastania Road to
Gunn Drive.  Midway between Kastania Road and Gunn Drive, construction of the
proposed frontage road will permanently impact approximately 0.009 acre and
temporarily impact 0.006 acre of a small wetland (WL-1).  This wetland (WL-1) is
adjacent to a second wetland (WL-2).  Construction of the proposed frontage road will
result in 0.004 acre of permanent impacts and 0.006 acre of temporary impacts to the
second wetland (WL-2).   In-between the two small wetlands is a culvert (CW-1) that is
approximately 16 feet long and will be removed by the proposed project.

Further south, construction of the West Frontage Road will have approximately 0.013
acre of permanent impacts and 0.001 acre of temporary impacts to a roadside ephemeral
ditch (OW-1) that runs along the north end of Gunn Drive where the proposed frontage
road would connect with Gunn Drive. The project proposes to drain the roadside ditch to
the other side of Gunn Drive via an eighteen inch corrugated steel pipe.
Combined the project will permanently impact 0.808 acre of wetlands, 0.030 acre of
culverted waters and 0.124 acre of other waters of the U.S. and temporarily impact 0.703
acre of wetlands, 0.008 acre of culverted waters and 0.069 acre of other waters of the
U.S.

Block 23: Description of Avoidance, Minimization and Compensation

Roadway realignments, project footprint and waterway crossings have been planned to
avoid to the greatest extent feasible, wetlands, waters of the U.S., and environmentally
sensitive areas.  The project will implement permanent, design pollution prevention, best
management practices (BMPs) that employ landscaping and drainage elements to reduce
runoff and erosion such as biofiltration strips and swales and detention devices.  The
applicant will comply with the NPDES permit, which requires implementation of a
Stormwater Pollution Prevention Plan (SWPPP) that identifies a list of construction site
BMPs.  A variety of techniques will be implemented for the project to prevent sediment
from entering the watercourse and to prevent erosion, and degradation of 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 fences will be set up near riparian areas and throughout the construction
zone to reduce sediment loads into waters.  Fencing for environmentally sensitive areas
(ESA) will be set up around riparian areas and wetlands that are not to be impacted by the
project.  Construction work will be scheduled to maximize the dry summer months when
construction activities are less likely to result in the mobilization of sediment.

An Erosion Control and Water Pollution Plan will be implemented prior to the
commencement of the Project and will contain all the specifications to minimize erosion,
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sedimentation and water pollution. Implementation of this plan will greatly reduce
erosion potential and enhance the rehabilitation of the site. The slopes at the site will be
revegetated and concentrated flow conveyance systems will be utilized to reduce erosion.

Compensation will be provided for wetlands and other waters of the U.S. impacted by the
project.  In consultation with the USEPA, the USACE and the RWQCB, Caltran’s and
FHWA will determine replacement ratios for impacts to wetlands and waters.  The
majority of the mitigation will be to enhance and restore freshwater and seasonal wetland
habitat.  This mitigation may also incorporate habitat for aquatic species such as
salmonids and California red-legged frog. For impacts to wetlands of the U.S., Caltrans
expects to purchase credits at the Burdell Ranch Mitigation Bank.

The Final Biological Opinion (attached) issued by the U.S Fish and Wildlife Service on
April 1, 2009 describes the proposed mitigation/compensation for potential effects to
California red-legged frog (CRLF) habitat.  The compensation will be provided at a 1:1
ratio and will be achieved using a combination of the following:
1) purchasing credits at a resource agency approved mitigation bank servicing the action
area; 2) purchasing conservation easements at or as close to the project site as practical
within Marin or Sonoma Counties; 3) purchasing a fee title and preserving land for CRLF
at or close to the project site as practical with Marin or Sonoma Counties.  The
compensation for CRLF will be provided prior to starting construction on the project.
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FOUNDATION REPORT 
MSN A3 - NB HOV LANE WIDENING PROJECT 

NORTH NOVATO OVERHEAD WIDEN (BRIDGE NO. 27-0094R), NOVATO 
MARIN COUNTY, CALIFORNIA 

 
1.0 INTRODUCTION 
 

This report presents the results of our geotechnical engineering investigation for the 

proposed “MSN A3 - NB HOV Lane Widening Project – North Novato Overhead Widen” in 

City of Novato, Marin County, California, hereinafter referred to as “PROJECT”. The work 

was performed in general accordance with the scope of work outlined in our agreement with 

BKF-Engineers (Designer). The approximate location of the project site and its vicinity are 

shown on the Project Location Map, Plate 1.   
 

 The geotechnical recommendations presented in this report are intended for design input and 

are not intended to be used as specifications.  In addition, the data provided in this report 

including these geotechnical recommendations should not be used for bidding purposes or for 

construction cost estimates. If the report is provided as a reference document, any interpretation 

of the data and recommendations should be the sole responsibility of the user and PARIKH 

Consultants, Inc. (PARIKH) shall not be liable for any consequences. 
   
 
2.0 PURPOSE AND SCOPE 
 

The purpose of this investigation was to evaluate the general subsurface conditions at the 

project site, to evaluate their engineering properties, and to provide geotechnical 

recommendations for the foundation design of the proposed project.  
 

 The scope of work performed for this investigation included a review of the readily available 

soils and geologic literature pertaining to the site including available as-built Log of Test 

Borings (LOTB) for the existing structure (Br. No. 27-0094R), site reconnaissance, obtaining 

representative soil samples and logging soil materials encountered in exploratory soil borings, 

laboratory testing of the representative soil samples, performing engineering analyses based on 

the field and laboratory data, and preparation of this foundation report. The borings for this 

study were drilled by PARIKH in October/November 2011 and May 2012. 
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3.0 EXISTING BRIDGE AND PROPOSED CONSTRUCTION 
 

Existing Bridge 
 

 Based on the as-built general plan of “North Novato Overhead (Post Mile 22.3)”, the existing 

bridges are 4-span structures, which were originally built in around 1975. The bridge consists 

of cast-in-place prestressed concrete box girder superstructure. The width of each bridge 

structure (northbound or southbound) is approximately 54 feet. The length of the bridges is 

approximately 445 feet. The North Novato Overhead bridges cross over the Sonoma-Marin 

Area Rail Transit (SMART) Corridor and Rush Landing Road. 
 
Proposed Construction 
 

The California Department of Transportation (Caltrans) in cooperation with Federal 

Highways Administration (FHWA), the Transportation Authority of Marin (TAM), and 

Sonoma County Transportation Authority (SCTA) propose to improve State Route (SR) 101 

through Marin/Sonoma Narrows (MSN) between SR 37 in the City of Novato to just north 

of the Corona Road Overcrossing in the City of Petaluma. 
 

The “Marin-Sonoma Narrows (MSN) A3 NB High Occupancy Vehicle (HOV) Lane 

Widening Project” (hereinafter referred to as “MSN A3 PROJECT”) is proposed to widen 

northbound SR 101 to provide an HOV lane and 10-foot inside shoulder for approximately 

2 miles north of the MSN A1 HOV system within the City of Novato in Marin County.  
 

The existing North Novato Overhead Bridge, which is located just north of Atherton 

Avenue, will be widened by 18 feet 4 inches to accommodate the 10-foot shoulders and the 

12-foot HOV Lane. The proposed northbound widening will be on the west side of the 

existing bridge between the northbound and southbound structure.  
 

 This report provides foundation recommendations for the widening of the northbound North 

Novato Overhead Bridge (Bridge No. 27-00974R).  
 

Our recommendations in this report are based on the above information.  Any major 

deviation should be reported to this office for consideration. 
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4.0 SITE CONDITIONS 
 

At the project location, existing Rte 101 cuts across the toes of several steep slopes and 

gently sloping valleys and plains adjacent to Petaluma River marshes to the east.  

Topography along Rte 101alignment is relatively flat except for the North Novato Overhead 

section where the elevation of the roadway was raised to a maximum elevation of about 45 

feet.  
 
 
5.0  FIELD EXPLORATION AND LABORATORY TESTING 
 
 As-Built LOTB 
 

We refer to the as-built LOTB of “North Novato Overhead” for the subsurface soil 

conditions at the project site.  
 

Based on the as-built LOTB, Borings B-4, B-5 and B-8 were drilled by Caltrans in the 

vicinity of northbound North Novato Overhead Bridge in October/November 1968. These 

soil borings were drilled to the approximate depths between 50 feet and 90 feet and to the 

bottom elevation between approximately -40.5 feet and -85.5 feet.  
 
Field Exploration in 2011 

 

Based on the preliminary plans, discussions with the designers, and readily available 

geotechnical data in the area, Borings R-11-NO-001 and R-11-NO-002 were drilled for the 

proposed widening of the northbound North Novato Overhead Bridge. Boring R-11-NO-001 

was drilled on the north side of SMART railroad and east side of the northbound North 

Novato Overhead Bridge along Rush Landing Road, to the depth of 101.5 feet in November 

2011. Boring R-11-NO-002 was drilled on the south side of SMART railroad at the median 

of south abutment of North Novato Overhead Bridge, to the depth of 96 feet in October 

2011.  
 
Field Exploration in 2012 

 

An additional Boring R-12-NO-003 was drilled for the proposed widening of the 

northbound North Novato Overhead Bridge. This was in response to Caltrans’ review 
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comment on the Foundation Report for the “North Novato Overhead Widen”. Boring 

R-12-NO-003 was drilled on the southbound lane of Rush Landing Road and on the west 

side of the northbound North Novato Overhead Bridge (in the vicinity of Bent 3 of North 

Novato Overhead Bridge), to the depth of 121.5 feet in April 2012.  
 

 The approximate locations of the borings are shown on the Site Plan, Plate 2. The details of the 

field exploration are included in Appendix A. The descriptions of the subsurface soil materials 

encountered in the soil borings field exploration and relevant boring information are presented 

in the LOTB in Appendix A of the report.  
 

Borings R-11-NO-001, R-11-NO-002 and R-12-NO-003 were advanced using 

truck-mounted rotary-wash drilling method. Boring R-11-NO-001 was drilled to the depth 

of 101 feet with approximately 20 feet of coring into the Franciscan Complex. Boring 

R-12-NO-003 was drilled to the depth of 121.5 feet with approximately 70 feet of coring 

into the Franciscan Complex. The rock coring was using the HQ Diamond Core Rock Bit. 
 

Selected soil samples were obtained from Modified California samplers (2.5 in. I.D.) and 

Standard Penetration Test samplers (1.375 in. I.D.) at various depths.  The MC and SPT 

samplers were driven under the impact of a 140 lb hammer having a free fall of 30 inches.  

The blow counts are presented on the LOTB. (When correlating standard penetration data, 

the blow counts for the Modified California Sampler may be converted to equivalent SPT 

blow counts by multiplying a conversion factor of 0.65).  The samples were sealed and 

transported to our laboratory for further evaluation and testing.  The field investigation was 

conducted under the supervision of our field engineer who logged the test borings and 

prepared the samples for subsequent laboratory testing and evaluation.   
 

Laboratory tests were performed on selected soil samples collected during field exploration to 

evaluate the properties of the subsurface soils. Laboratory tests performed for the study 

include the following:  Laboratory determination of Moisture-Density (California Test 

Method T-226), Atterberg Limits (California Test Method T-204), Grain Size Distribution 

Analysis (California Test Method T-202), Unconfined Compression Test (California Test 

Method T-221), Consolidation Test (ASTM D-2435) and Corrosion Test (California Test 

Method T643). The laboratory test results are presented in Appendix B.  
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It should be noted that the descriptions of the soils encountered and relevant boring 

information presented on the LOTB depict subsurface conditions only at the locations 

indicated on the plan and on the particular date noted on the boring logs of LOTB 

(October/November 2011 and April 2012).  Because of the variability from place to place 

within soil/rock in general, subsurface conditions at other locations may differ from 

conditions occurring at the boring locations explored.  The abrupt stratum changes shown on 

the logs may be gradational and relatively minor changes in soil types within a stratum may 

not be noted on the logs due to field limitations.  Also, the passage of time may result in a 

change in the soil conditions at these locations due to environmental changes. 
  

 The locations of Borings R-11-NO-001, R-11-NO-002, and R-12-NO-003 and the as-built 

borings and CPTs are shown on Plate 2, “Site Plan”. 
 
 Copy of the Caltrans “as-built” LOTB (October/November 1968) is included in Appendix A. 
 
 
6.0  SUBSURFACE SOIL CONDITIONS 
 

Based on the as-built LOTB, the subsurface soils at the project site generally consist of: 
 

 Approximately top 40 feet to 75 feet of interbedded layers of loose to medium dense silty 

sand and firm to very stiff silt/lean clay. 

 Boring B-8 - Pockets/lenses (approximately 3 feet to 7 feet thick) of loose to medium 

dense sand were encountered at the approximate depths between 10 feet and 20 feet. 

Five feet of soft silt was encountered at approximate depth of 35 feet. 

 Boring B-4 - Pocket/lens (approximately 5 thick) of medium dense sand was 

encountered at the approximate depth of 15 feet and 20 feet. Occasional 

pockets/lenses/layers of dense to very dense sand/gravel were encountered at the 

approximate depths of 25 feet and 40 feet. 

 Boring B-5 - twenty feet of soft silt/lean clay were encountered at approximate depth of 

45 feet.  

 The approximate depth and elevation of the decomposed Greywacke of Franciscan 

Complex encountered are summarized in the table below: 
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Boring Number Approximate Depth (feet) Approximate Elevation (feet) 

B-1 - -  

B-4 75.5 -66.0 

B-5 88.0 -83.5 

B-8 45.0 -42.5 
 
Groundwater was measured at the approximate depths between 2 feet (approximate Elev. 

2.5 feet) and 6 feet (approximate Elev. -1.5 feet) below the ground surface during drilling in 

Boring B-5, CPTs B-6 and B-7.  
 

Based on the LOTB with Borings R-11-NO-001, R-11-NO-002 and R-12-NO-003, the 

subsurface soils at the project site generally consist of: 
 
 Boring R-11-NO-001 – approximately top 5 feet of medium dense sand;  

Underlain by approximately 25 feet of very stiff lean clay;  

Underlain by approximately 25 feet of dense to very dense silty/clayey sand;  

Underlain by approximately 20 feet of interbedded layers of stiff lean/fat clay and clayey 

sand;  

Underlain by very dense silty sand/hard intensely fractured/crushed rock to the bottom 

of boring at the depth of 101 feet. 
 

 Boring R-11-NO-002 – approximately top 5 feet of very stiff lean clay;  

Underlain by approximately 10 feet of dense clayey sand with gravel;  

Underlain by approximately 20 feet of very stiff lean clay;  

Underlain by approximately 35 feet of interbedded layers of very dense sand and hard 

lean clay;  

Underlain by approximately 10 feet of medium dense sand;  

Underlain by approximately 10 feet of stiff fat clay;  

Underlain by hard lean clay to the bottom of boring at the depth of 96 feet. 
 
 Boring R-12-NO-003 – approximately top 9 feet of medium dense clayey gravel;  

Underlain by approximately 4 feet of very soft fat clay;  

Underlain by approximately 12 feet of very stiff lean clay;  

Underlain by approximately 4 feet of very dense clayey gravel; 

Underlain by approximately 25 feet of stiff to hard lean clay with pocket/lens of medium 
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dense clayey sand;  

Underlain by very dense silty sand/hard intensely fractured/crushed rock to the bottom 

of boring at the depth of 121.5 feet. 
 

Groundwater was encountered at approximate Elev. +21.5 feet (depth of 17 feet) in Boring 

R-11-NO-002, Elev. +1.0 feet (depth of 11 feet) in Boring R-11-NO-001 and approximate 

Elev. +6.0 feet (depth of 6.5 feet) in Boring R-12-NO-003 during drilling. Based on the 

comparison with the groundwater measured in the nearby borings, the groundwater 

encountered in Boring R-11-NO-002 within the embankment is likely to be perched water. 

It is anticipated that groundwater level will vary with the passage of time due to seasonal 

ground water fluctuations, surface and subsurface flow, ground surface run-off and other 

factors that were not existent at the time of our investigations. 
 

Due to limitations inherent in geotechnical investigations, it is neither uncommon to 

encounter unforeseen variations in the subsurface soil conditions during construction nor is 

it practical to determine all such variations during an acceptable program of drilling and 

sampling for a project of this scope.  Such variations, when encountered, generally require 

additional engineering services to attain properly constructed project.  We, therefore, 

recommend that a contingency fund be provided to accommodate any additional charges 

resulting from technical services that may be required during construction. 
 
 
7.0  GEOLOGY 
 

General geologic features pertaining to the site were evaluated by reference to the “Geologic 

Map and Map Database of Parts of Marin, San Francisco, Alameda, Contra Costa, and 

Sonoma Counties, California, by M.C. Blake, Jr., R.W. Graymer and D.L. Jones, 2000”.  

Based on the publication, the project site is underlain by artificial fill over marine and marsh 

deposits (Bay Mud) (Quaternary) (Qmf), Alluvium (Quaternary) (Qal) that were deposited 

upon the previously eroded surface of Franciscan bedrock and Metagreywacke (Early 

Cretaceous and Late Jurassic) (KJfm) of Franciscan Complex. A geologic map of the general 

project area is shown on Plate 3. The general constituents and the engineering characteristics 

of each geologic unit are described below. 
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Artificial fill over marine and marsh deposits (Quaternary) (Qmf) – Mud, including 

much organic material, silty mud, silt, and sand; very soft to soft if wet, similar to unit Qm 

overlain by artificial fill, the limits of which are not mapped.   
 

Alluvium (Quaternary) (Qal) – Variably sized gravel overlain by unconsolidated sand, silt 

and clay comprises the unit. Alluvium (Quaternary) is mapped in small valleys where 

separate fan, basin, and terrace units could not be delineated at the scale of general geologic 

mapping, and where deposits might be of either latest Pleistocene or Holocene age. This unit 

occurs in the floodplains of streams and rivers. The sediments form a rich loam and are 

excellent for agriculture. 
 

The older Quaternary deposits are those mapped units that were deposited in the Quaternary, 

but are no longer actively being deposited. They have been deposited within the Pleistocene 

Epoch between 10,000 to 1.8 million years ago. These older units may also have an 

increased susceptibility to seismic shaking, liquefaction, differential settlement and 

landslide because they have generally not been buried deep or long enough to become well 

compacted and indurated. However, in general they are less susceptible to geologic hazards 

than the younger surficial deposits. 
 

The Metagreywacke (Early Cretaceous and Late Jurassic) (KJfm) of Franciscan 

Complex was formed in a subduction zone where sea floor (basalt) was forced downward 

into the upper mantle beneath the North American Continent; carrying with it various 

sediments (sand, silt, and clay) eroded from the continent or precipitated by organisms.  

Increased pressure and heat, combined with the tectonic displacement and shear forces, 

resulted in a chaotic mixing of the various materials with various strengths.  The Franciscan 

Complex forms a diverse assemblage of rock types called mélanges (French: mélange or 

“mixture”), chaotic mixtures of hard blocks of various rock types surrounded by weaker 

matrix of sheared to pulverized rock. The Franciscan mélange is predominantly weathered 

and fractured sandstone and shale, with lesser amounts of chert.  
 

To focus on the common fundamental engineering problems related to the characterization 

of complex geological mixtures, Medley (1994) coined the geologically neutral word 

“bimrocks” from Raymond’s (1984) “block-in-matrix rocks”.  Medley's definition of 
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bimrocks is: "a mixture of rocks composed of geotechnically significant blocks within a 

bonded matrix of finer texture”.  The expression “geotechnically significant blocks” means 

that there is mechanical contrast between blocks and matrix, and the volume and size of the 

blocks influence the rock mass properties at the scales of engineering interest.  

Consequently, bimrocks may have considerable spatial, lithological, and mechanical 

variability.  The weakest elements in bimrocks are the contacts between blocks and matrix. 

 In mélanges, matrix shears generally pass around blocks with intense shearing adjacent to 

the larger blocks.  The overall strength of bimrocks is independent of the strength of the 

individual blocks and depends more on the strength of the matrix between the blocks.  

Subsurface exploration may not reveal the size and distribution of strong blocks and the 

extent of weaker matrix in mélange.  Consequently, the overall strength of Franciscan 

bedrock buried beneath the project site may not be fully characterized by even a significant 

number of borings.  Interpolation between even closely spaced borings can lead to an overly 

simplistic representation of the rock mass strength. 
 

Franciscan Complex bedrock is exposed in the hills surrounding the project site and is 

buried beneath approximately 60 feet to 80 feet of younger alluvium and Bay Mud at the 

site.  The bedrock consists of greywacke sandstone that was metamorphosed during 

subduction.  Franciscan greywacke is a variety of sandstone generally characterized by its 

significant hardness, dark color, and poorly sorted angular grains of quartz, feldspar, and 

small rock fragments or lithic fragments set in a compact, clay-fine matrix.  The cementing 

material between the grains may be siliceous or argillaceous and is sometimes calcareous.  

Component particles are usually not very rounded or polished, and the rocks are often 

considerably indurate by re-crystallization.  When subjected to increasing metamorphism, 

greywacke frequently passes into mica-schist, chloritic schist and sedimentary gneisses.  

Veins of white quartz are commonly found in Franciscan greywacke.   
 

Rock core samples encountered at a depth of 70 feet below the ground surface in Boring 

R-11-NO-001 and approximate depth of 55 feet below the ground surface in Boring 

R-12-NO-003, consist of very hard, medium to dark gray colored greywacke sandstone that 

is fine-grained and well-cemented. For the rock core samples recovered from Boring 

R-11-NO-001, the upper few feet of the rock is stained light orange-brown from iron oxide, 
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indicating that it was previously exposed to near surface oxidation, prior to being buried by 

Bay Mud and alluvium.  The presence of planar fractures in the in-place rock is evidenced 

by the fact that the cores broke into ¼ to ½ inch fragments that were subsequently rounded 

by the rotating drill bit.  A few pieces of intact core that were not rounded by the drill bit 

exhibit very sharp edges.  Pieces of white quartz appear to be remnants of ¼ inch-thick 

quartz veins.  At a depth of 89 feet, a several inch thick zone of pulverized rock appears to 

be sheared matrix situated between two large blocks of intact greywacke sandstone. The 

same disrupted zone was encountered in Boring R-12-NO-003 between 86.5 feet and 91.5 

feet below the ground surface. 
 
 
8.0  EARTHQUAKE CONSIDERATIONS 
 

8.1  Seismic Sources 
 

The project is located in a seismically active part of northern California.  Many faults 

exist in the regional area. These faults are capable of producing earthquakes and may 

cause strong ground shaking at the site. Faults in the vicinity of the site with a 

moderate to high potential for surface rupture include the Rogers Creek Fault Zone 

and San Andreas Fault Zone/North Coast Section. The attached Fault Map (Plate 4) 

presents the locations of the fault systems relative to the project site. 
 

Maximum moment magnitudes (Mmax) of some of the major faults in the area are 

determined by the Caltrans’ recently developed online ARS tool (2007 Caltrans 

Deterministic PGA Map and ARS Online Report). These maximum credible 

earthquake magnitudes represent the largest earthquake a fault is capable of 

generating and is related to the seismic moment. The earthquake data of the active 

faults in the project vicinity are summarized in the table below. 
 

TABLE 1: EARTHQUAKE DATA 
Fault (Fault ID) Maximum Moment 

Magnitude of Fault, 
MMax  

Fault Type Site-to-Fault 
Distance  

Rodgers Creek Fault (157) 7.1 Right Lateral Strike Slip 7 mi. 
San Andreas Fault Zone 
(North Coast section) (308) 

7.9 Right Lateral Strike Slip 13 mi. 
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8.2  Seismic Design Criteria 
 

The recommended response spectrum was determined based on the new 2007 

Caltrans Deterministic PGA Map and the Caltrans ARS Online (Ver. 1.0.4) for the 

development of response spectra for design.  The development of the design ARS 

curve is based on several input parameters, including site location 

(longitude/latitude), average shear wave velocity for the top 30m/100 feet (Vs30m), 

and other site parameters, such as fault characteristics, site-to-fault distances.   
 

Based on the 2007 Caltrans Deterministic PGA Map and ARS Online tool, the 

Rogers Creek Fault (Mmax  = 7.1, RLSS, at 7 miles) and the San Andreas Fault Zone 

(North Coast Section)  (Mmax = 7.9, RLSS, at 13 miles) are considered for design.  
 

The new design methods incorporate both the deterministic and the probabilistic 

seismic hazards to produce the Design Response Spectrum.  According to the design 

manual, we have also reviewed and compared the probabilistic response spectrum 

from 2008 USGS Deaggregation Hazard (beta) website for the 5% in 50 years 

probability of exceedance (or 975 year return period). 
 

Average shear wave velocity for the top 30m (100 feet) at the site was estimated by 

using established correlations and the procedure provided in the Design Manual 

(Ver. 1.0, August 2009). Based on the subsurface soil data, it is our opinion that the 

subsurface soil can be categorized as Soil Type D per NEHRP criteria. The site 

location and the relevant parameters are summarized as follows, and the 

recommended design curve is presented on Plates 5A and 5B.   
 

 Site Location:  38.1220ºN/122.5658ºW 

 Estimated VS30m = 230 m/s 

 The recommended ARS curve is governed by the USGS 2008 Deaggregation 

(Beta) method.   

 Anticipated Peak Ground Acceleration (PGA): 0.60 g 

 No adjustments were made for basin effect or near fault effect.  
 
Calculation for the VS30m is included in Appendix C. 
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8.3  Seismic Hazards/Liquefaction Potential 
 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 

shaking and liquefaction. Since no active faults pass through the site, the potential 

for fault rupture is relatively low.  As shown on the Fault Map, Plate No. 4, the 

closest active fault is Rodgers Creek fault located approximately 7 miles northeast 

from the project site. Based on available geological and seismic data, the possibility 

of the site to experience strong ground shaking may be considered high.  
 
Liquefaction Potential 
 

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a 

temporary but essentially total loss of shear strength under the reversing, cyclic shear 

stresses associated with earthquake shaking.  Submerged cohesionless sands and 

silts of low relative density are the type of soils, which usually are susceptible to 

liquefaction. Clays are generally not susceptible to liquefaction.  
 

Based on the field logs and available data, the subsurface soil encountered in the 

as-built borings (Boring B-4, B-5 and B-8) consists of interbedded layers of loose to 

medium dense silty sand and firm to very stiff silt/lean clay, underlain by dense to 

very dense sand/gravel, underlain by decomposed Greywacke Franciscan 

Formation. Occasional pockets/lenses of medium dense silty/clayey sand were 

encountered at approximate depths of 20 feet in Borings R-11-NO-002 and 60 feet in 

Borings R-11-NO-001 and R-11-NO-002. Groundwater was measured at the 

approximate depths between 2 feet (approximate Elev. 2.5 feet) and 6 feet 

(approximate Elev. -1.5 feet) during the field exploration in November 1968. 

Groundwater was encountered at approximate depths between 11 feet (Elev. +1.0 

feet) in Boring R-11-NO-001 during the field exploration in 2011 and 6.5 feet (Elev. 

+6.0 feet) in Boring R-12-NO-003 during the field exploration in 2012. 
 

The liquefaction potential was evaluated in accordance with the methods proposed 

by Youd, et al. (2001). The evaluation was primarily using the boring data of borings 

which encountered loose to medium dense sand, on the nearby San Andreas Fault 

(North Coast Section) with a Magnitude 7.9 earthquake and a peak ground 
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acceleration of about 0.63 g (from the USGS 2008 Deaggregation (Beta) method). 

This method compares the estimates of the earthquake-induced shear stress to the 

susceptibility of soil liquefaction. As indicated by recent advances in soil 

liquefaction engineering (Bray, 2006), for soils with sufficient fines content so as to 

separate the coarser particles and control behavior, liquefaction appears to occur in 

soils where these fines are ether non-plastic or are low plasticity silts and/or silty 

clays (PI<12%, and LL<37%), and with high water content relative to their liquid 

limit (w>0.85 LL).  
 

The boring number, location, approximate thickness, and approximate top and 

bottom elevation of the sand pockets/lenses/layers and estimated post-liquefaction 

settlement are summarized in the Table 2 below. 
 

TABLE 2: SUMMMARY OF POST-LIQUEFACTION SETTLEMENT 
Boring No. For Foundation 

Design of 
Approx. Soil 
Thickness) 
(ft)

Estimated 
Soil Top 
Elev.(ft)

Estimated 
Soil Bottom 
Elev.(ft)

Estimated 
Post-liquefaction 
Settlement (inches) 

Residual 
Undrained 
Strength (psf)

B-4 Bents 3 & 4 and 

Abutment 5 

4.5 -7.0 -11.5 0.7 875 

B-8 Abutment 1 & 

Bent 2 

2.5 -6.0 -8.5 0.5 440 

 6.5 -16.5 -23.0 1.7 300 

R-11-NO-001 - 5.5 -45.0 -50.5 0.7 875 

R-11-NO-002 Abutment 1 6.0 -28.0 -34.0 0.7 1,540 

 

Based on the results of the evaluation of liquefaction potential for the above soil 

borings, the estimated post-liquefaction settlements may be on the order of 0.5 

inches to 1.7 inches.  
 

The estimated top and bottom elevations and the thickness of the potential 

liquefiable soils vary significantly as shown in the above table. Based on this, it 

appears that the liquefiable soil exists in the form of isolated pocket and lens. The 

liquefaction potential at the project site is anticipated to be moderate to high for the 

isolated pocket/lens of loose to medium dense sand.  
 

The post-liquefaction settlement can cause downdrag and reduce the load carrying 
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capacity of the piles. These loads have been considered in the calculations of the 

vertical pile capacities. 
 
Lateral Spreading 
 

Liquefaction-induced spreading has been defined as the “lateral displacement of 

large surficial blocks of soil as a result of liquefaction in a subsurface layer”. 

Lateral spreading refers to the more moderate movements of gently sloping ground 

due to soil liquefaction. As described by Bartlett and Youd (1992a; 1992b), 

liquefaction-induced lateral spreading occurs on mild slopes of 0.3 to 5% underlain 

by loose sand and shallow water. The geologic conditions conducive to lateral 

spreading (gentle surface slope, shallow water table, and liquefiable cohesionless 

soils) are frequently found along streams and other waterfronts in recent alluvial or 

deltaic deposits, as well as in loosely-packed, saturated, sandy fills.  
 
In our opinion, lateral spreading is unlikely to occur at the project site because: 
 
 The loose to medium dense sand occurs in the form of isolated pockets/lenses at 

various depths, not in the form of continuous sloping soil layer based on the 
available boring information. 

  
 Majority of the potentially liquefiable soil pockets/lenses (approximately 2.5 feet 

to 6.5 feet thick) below approximate depths of 17 feet to 67 feet, not at the 
shallow depth or open space. 

 
 Slope stability analysis was performed on an embankment slope with assumed 

undrained residual strength for the assumed potentially liquefiable soil layer. The 
pseudo-static factor of safety of the embankment slope under seismic condition 
was found to be 1.1, which is considered to be acceptable according to Caltrans 
Guidelines for Structures Foundation Report – Section 3.10 (March 2006 
Version 2.0). 

 
 None of the potentially liquefiable soil pockets/lenses appear to daylight along 

the free surface. 
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9.0  FINDINGS AND RECOMMENDATIONS 
 

9.1 General 
 

This report was prepared specifically for the proposed project according to the plans 

provided to us.  Normal construction procedures were assumed throughout our 

analysis and represent one of the bases of recommendations presented herein.  Our 

design criteria have been based upon the materials and subsurface soil conditions 

encountered in the soil borings at the project site.  Therefore, we should be notified 

in the event that these conditions are changed, so as to modify or amend our 

recommendations. 
 

9.2 Earthwork and Grading 
 

The project requires engineered fill behind the abutments. Areas to receive engineered 

fill should be excavated to remove any loose/soft soil materials. The resulting 

surface upon which fill is to be placed should be observed by the Geotechnical 

Engineer. Areas receiving fill should be scarified, moisture conditioned and 

compacted in accordance with Caltrans standard specifications.  
 

In general, engineered fill imported to the site should be relatively non-expansive 

granular material having a Plasticity Index (P.I.) less than 15, a minimum Sand 

Equivalent of 10, and should be reviewed by the engineer. Engineered fill should 

have a minimum 90-percent relative compaction per Caltrans standard except that 

95-percent compaction is recommended for the upper 6-inch of subgrade. The 

on-site materials exposed after the excavation may be used for engineered fill 

provided that they meet the above criteria (P.I. and Sand Equivalent) and are not 

contaminated.  
 

9.3  Bridge Foundations 
 

Based on the available boring information, the subsurface soils consist of very stiff 

lean clay/medium dense to dense sand, underlain by stiff lean clay, underlain by hard 

intensely fractured metamorphic rock.  
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For the proposed bridge structure widening, different foundation systems have been 

evaluated with respect to their design capacity and construction considerations. 

Based on the available boring information and considering the drivability of the pile 

through the dense to very dense sand/gravel layers and decomposed Greywacke 

Franciscan Complex at the project site, Cast-In-Situ-Steel Shell (CISS) Concrete 

piles are recommended to be the foundation system for the abutments and Caltrans 

Standard Class 200 Alternate “W” piles are recommended to be the foundation 

system for the bents of the proposed structure widening. 
 

9.3.1  Pile Design 
 

The piles are subject to compression and lateral loads at the abutments and 

compression, tension and lateral loads at the bents. According to the Biggs 

Cardosa Associates (Structural Designer), the planned pile cap/bottom of 

footing elevations are Elev. +33.64 feet and Elev. +32.14 feet at the abutments 

and between Elev. -3.86 feet and Elev. +1.14 feet at the bents. Pertinent 

foundation design information provided by the structural designer, including 

Foundation Design Data and Foundation Loads, are presented in the 

following tables. 
 

TABLE 3: FOUNDATION DESIGN DATA 
Support No Design 

Method 
Pile Type Finish 

Grade 
Elev. (ft) 

Pile 
Cut-off 

Elev. (ft) 

Pile Cap 
Size(ft) 

Permissible 
Settlement 

(in) 

No. of 
Piles per 
Support B L 

Abut 1 WSD 72” Dia. CISS 41.14 33.31 N/A N/A 1 2 

Bent 2 
Column Footing 

LRFD Class 200 Alt 
“W” 

7.64± -2.44 12 27 1 19 

Bent 2 
Grade Beam 

LRFD Class 200 Alt 
“W” 

7.64± 0.06 4.00 42.33 1 3 

Bent 3 
Column Footing 

LRFD Class 200 Alt 
“W” 

7.64± -3.44 12 27 1 19 

Bent 3 
Grade Beam 

LRFD Class 200 Alt 
“W” 

7.64± -0.94 4.00 40 1 3 

Bent 4 
Column Footing 

LRFD Class 200 Alt 
“W” 

10.64± 1.56 12 27 1 19 

Bent 4 
Grade Beam 

LRFD Class 200 Alt 
“W” 

10.64± 4.06 4.00 40 1 3 

Abut 5 WSD 72” Dia. CISS 42.14 31.81 N/A N/A 1 2 
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TABLE 4: FOUNDATION DESIGN LOADS 

Support No. Service-I Limit State (kips) Strength Limit State (Controlling Group, 
kips) 

Extreme Limit State 
(Controlling Group, kips) 

Total Load Permanent 
Loads 

Compression Tension Compression Tension 

Per 

Support 

Per 

Pile 

Per Support Per 

Support 

Max. 

Per Pile. 

Per 

Support 

Max. 

Per Pile. 

Per 

Support 

Max. 

Per Pile. 

Per 

Support 

Max. 

Per Pile. 

Abut 1 1025 520 755 N/A NA N/A N/A N/A N/A N/A N/A 

Bent 2 
Column Footing 

1660 N/A 1535 2375 (II) 210 (II) No Tens. - - 390 - 240 

Bent 2 
Grade Beam 

412 N/A 412 515 (I) 172 (I) No Tens. - - 138 - No Tens. 

Bent 3 
Column Footing 

1720 N/A 1520 2335 (II) 200 (II) No Tens. - - 390 - 240 

Bent 3 
Grade Beam 

408 N/A 408 509 (I) 170 (I) No Tens. - - 136 - No Tens. 

Bent 4 
Column Footing 

1560 N/A 1460 2110 (II) 200 (II) No Tens. - - 400 - 250 

Bent 4 
Grade Beam 

202 N/A 202 252 (I) 84 (I) No Tens. - - 68 - No Tens. 

Abut 5 1120 570 875 N/A NA N/A N/A N/A N/A N/A N/A 

 

Consistent with Caltrans requirements, Working Stress Design (WSD) is used for the 

abutment foundations. The abutment foundations are evaluated for the foundation 

design data and loading condition using Caltrans November 2003 Bridge Design 

Specifications for foundations, using Working Stress Design (WSD) methods with 

“LRFD Service-I Loads”, based upon WSD is presented in Table 4 above.  
 

The evaluation of Load Demands on the piles, based upon WSD and LRFD is 

presented in Table 3 above. The estimated specified tip elevations for the anticipated 

design loading of the piles are shown in Tables 5A and 5B below. The pile cut-off 

elevations are shown in Table 3. 
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TABLE 5A: FOUNDATION RECOMMENDATIONS FOR ABUTMENTS 

 Location Pile Type 
 

Cut-off 
Elevation 

(ft) 

LRFD Service-I Limit 
State Total Load (kips) 

per Support 

LRFD Service-I 
Limit State Total 

Load (kips) per Pile 

Nominal 
Resistance 

(kips) 

Design Tip 
Elev. (ft) 

 

Specified 
Tip 

Elev. (ft) 
   Total Permanent (Compression)    

Abut 1 72” Dia. 
CISS Pile 

33.64 1025 755 520 1040 -51.61 (a), 
-46.36 (b) 

-51.61 

Abut 5 72” Dia. 
CISS Pile 

32.14 1120 875 570 1140 -38.11 (a), 

-52.86 (b)

-52.86 

Notes:  (i)  Design tip elevations are controlled by (a) Compression, (b) Lateral Load, respectively.  
 

TABLE 5B: FOUNDATION RECOMMENDATION FOR BENTS 

 Location Pile Type 

 

Cut-off 

Elev.  

(ft) 

Service-I 

Limit State 

Load (kips) 

per Support 

Total 

Permissible 

Support 

Settlement 

(inches) 

Required Factored Nominal Resistance 

(kips) 
Design Tip 

Elev.(1) (ft) 

Specified 

Tip 

Elev. 

(ft)(i) 

Nominal 

Driving 

Resistance 

Required  

(kips)(ii) 

  Strength Limit Extreme Event  

   Comp.
(=0.7) 

Tension
(=0.7) 

Comp.
(=1.0) 

Tension
(=1.0) 

 

Bent 2 
Column 
Footing 

Class 200 
Alt “W” 

-2.61 1660 1 210 No. Tens. 390 240 -69.36 (a), -83.86 
(c), -69.36 (d), 

-37.86 (e)  

-83.86 520 

Bent 2 
Grade Beam 

Class 200 
Alt “W” 

-0.11 412 1 172 No. Tens. 138 No. Tens. -72.36 (a), -49.36 
(c), -35.36 (e)  

-72.36 410 

Bent 3 
Column 
Footing 

Class 200 
Alt “W” 

-3.61 1720 1 200 No. Tens. 390 240 -58.86 (a), -67.36 
(c), -66.36 (d), 

-38.86 (e)  

-67.36 450 

Bent 3 
Grade Beam 

Class 200 
Alt “W” 

-1.11 408 1 170 No. Tens. 136 No. Tens. -51.86 (a), -33.86 
(c), -36.36 (e)  

-51.86 310 

Bent 4 
Column 
Footing 

Class 200 
Alt “W” 

1.39 1560 1 200 No. Tens. 400 250 -51.86 (a), -66.86 
(c), -65.86 (d), 

-33.86 (e)  

-66.86 480 

Bent 4 
Grade Beam 

Class 200 
Alt “W” 

3.89 202 1 84 No. Tens. 68 No. Tens. -24.86 (a), -33.86 
(c), -31.36 (e)  

-33.86 240 

Notes 
(i) Design tip elevations are controlled by (a) Compression (Strength Limit), (b) Tension (Strength Limit), (c) Compression 

(Extreme Event), (d) Tension (Extreme Event), (e) Lateral Load, (f) Settlement respectively.  
(ii) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load plus driving resistance 

from the penetrated soil layers, if any, which do not contribute to the design resistance. 
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TABLE 6: PILE DATA TABLE 

 Location Pile Type Nominal Resistance (kips) Design Tip Elev.(i) 

(ft) 

Specified 

Tip Elevation(ii) (ft)  

Nominal Driving 

Resistance Required (kips)
 Compression Tension 

Abutment 1 72” Dia. 
CISS Pile 

1040 0 -51.61 (a), -46.36 (b)
 

-51.61 2190 

Bent 2 Column 
Footing 

Class 200 
Alt ”W”  

390 240 -83.86 (a), -69.36 

(b), -37.86 (c)

-83.86 520 

Bent 2 Grade 
Beam 

Class 200 
Alt ”W” 

250 0 -72.36 (a), -35.36 (c) -72.36 410 

Bent 3 Column 
Footing 

Class 200 
Alt ”W”  

390 240 -67.36 (a), -58.86 
(b), -38.86 (c)  

-67.36 450 

Bent 3 Grade 
Beam 

Class 200 
Alt ”W” 

245 0 -51.86 (a), -36.36 (c) -51.86 310 

Bent 4 Column 
Footing 

Class 200 
Alt ”W”  

400 250 -66.86 (a), -65.86 
(b), -33.86 (c)  

-66.86  480 

Bent 4 Grade 
Beam 

Class 200 
Alt ”W” 

120 0 -33.86 (a), -31.36 (c) -33.86  240 

Abutment 5 72” Dia. 
CISS Pile 

1140 0 -38.11 (a), -52.86 (b) -52.86 2220 

Notes 
(i) Design tip elevations for the Abutments are controlled by (a) Compression (b) Lateral Load.  Design tip elevations for 

the Bents are controlled by (a) Compression, (b) Tension, (c) Lateral Load.   
(ii) The specified tip elevation shall not be raised above the design tip elevations for tension and lateral load.  
(iii) Unsuitable soil layer (liquefiable) that does not contribute to the design nominal resistance exist between Elev. -6.0’ and 

-8.5’ and between Elev. -16.5’ and -23.0’ at Abutment 1 (72 “Dia. CISS Pile) and Bent 2 (Class 200 Alt “W” pile), 
between Elev. -7.0’ and -11.5’ at Bent 3 (Class 200 Alt “W” pile) and Bent 4 (Class 200 Alt “W” pile) and at Abutment 
5 (72 “Dia. CISS Pile). The estimated driving resistance from the unsuitable penetrated soil is approximately 12 kips for 
the upper zone and 44 kips for the lower zone at Abutment 1 (72 “Dia. CISS Pile) and Bent 2 (Class 200 Alt “W” pile), 
is approximately 19 kips at Bent 3 and Bent 4 (Class 200 Alt “W” pile) and at Abutment 5 (72 “Dia. CISS Pile). 

 

The estimation of the driven pile capacity of the Alt “W” pile at the bents is based on the 

U.S. Army Corps Method by which the skin friction of piles in sand increases linearly to 

an assumed critical depth and then remains constant below the depth. The estimation of 

the driven pile capacity of the CISS concrete pile at the abutments is based on the 

American Petroleum Institute Method. The pile capacity will be derived from both 

frictional resistance along the pile shafts and end bearing at the bents and only frictional 

resistance along the pile shafts at the abutments. A factor of safety of 2 was used to 

estimate the allowable pile capacity at the abutments. Based on the Pile Data Table 5, the 

pile tip elevation is controlled by the demand in compression on the pile, except at 

Abutment 5 which is controlled by the demand in the lateral load on the pile.  
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The design tip elevations and specified tip elevations are based on the “pile cut-off” 

elevation provided by the structural designer. In the event that the “pile cut-off” 

elevations are changed, the design pile tip elevations may have to be revised 

accordingly.  
 

The piles should not be spaced closer than 3 times the pile diameter measured 

center-to-center. For piles spaced at center-to-center distance greater than or equal to 

3 times the pile diameter, there is no group effect for pile vertical capacity. A “P-Y” 

Curve Modification Factor” of 0.6 should be adopted in the lateral pile capacity 

analyses for pile spacing of 3 times the pile diameter.  
 

Available boring information indicates that dense to very dense sands are likely to be 

encountered at depth during pile driving. Relatively hard driving conditions may be 

anticipated during installation of the piles. We recommended that driving shoes be 

used for the pile driving at the bents. We recommend that the piles be driven to the 

specified elevations.  
 

It is anticipated that the pile capacity at the bents will develop after driving as a result 

of soil “freeze” and dissipation of excess pore water pressures.  The final pile 

capacity at the bents can be verified and the gain of pile capacity after initial driving 

may be evaluated based on “re-driving” after 24-hour (min.) set up. Caltrans 

Standard Specifications (Section 49-1.08) may be used as the pile driving acceptance 

criteria for the Caltrans Standard Class 200 Alternate “W” piles.  
 

Groundwater was encountered between Elev. -1.5 feet in Boring B-5 and Elev. +6.0 

feet in Boring R-12-NO-003 at the time of drilling. Groundwater encountered at 

Elev. +21.5 feet in Boring R-11-NO-002 at the time of drilling is likely to be perched 

water. Groundwater level could vary, and groundwater should be anticipated during 

construction.  
 
9.4 Lateral Design for Piles 

 

Under seismic loading conditions, lateral pile capacity analyses will be performed for 

the foundation piles at the abutments and bents using the LPILE program by the 
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structural designer. A “p-y Curve Modification Factor” of 0.6 should be adopted in 

the lateral pile analysis for pile spacing of 3 times the pile diameter. A “p-y Curve 

Modification Factor” of 0.1 should be applied to the potentially liquefiable layers. 
 

The recommended geotechnical parameters for L-PILE analyses are summarized in 

the following tables. Undrained residual strength has been recommended for the 

potentially liquefiable soils based on the standard blow count (N1) 60, CS.  
 

“Passive Resistance Mobilization against Pile Caps”, Plate 6, is included in this 

report. 
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Abutment 1 – Boring R-11-NO-002 (ground elevation ≈ +38.5 feet)/As-built Boring B-8 (ground elevation ≈ +2.64 feet)  
Approx. 
Depth. (ft.) 

Soil Type Strength 
Parameters 

L-Pile Soil Type Soil Modulus 
Parameter k 
(pci) 

Soil Strain 
Parameter 
50 

Effective Unit 
Weight ’ 
(pci) 

0 to 3.5 Clay (very stiff)  = 0; c=2500 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.067 

3.5 to 14 Sand (dense) 
 

 = 37; c= 0 psf  Sand 225 - 0.067 

14 to 17(1) Clay (very stiff)  = 0; c=3250 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.067 

17 to 18 Clay (very stiff)  = 0; c=3250 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

18 to 23 Sand (medium 
dense) 

 = 34; c= 0 psf Sand 60 - 0.036 

23 to 32  
 

Clay (very stiff)  = 0; c=2250 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

32 to 36 
 

Sand (dense)  = 40; c= 0 psf Sand 125 - 0.036 

36(3) to 42 Clay   = 0; c=1000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

42 to 44.5 Clay  = 0; c=1000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

44.5 to 47 Sand (loose)(2) 

 
 = 0; c= 440 psf(4) Liquefiable Sand - 0.05 0.036 

47 to 55 Clay (stiff)  = 0; c=1500 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

55 to 61.5 Sand (loose)(2) 

 
 = 0; c= 300 psf(4) Liquefiable Sand - 0.05 0.036 

61.5 to 65 Clay (very stiff)  = 0; c=2500 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

65 to 70.5 Clay (stiff)  = 0; c=1250 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

70.5 to 75.5 Clay (soft)  = 0; c=625 psf 
 

Soft Clay - 0.01 0.036 

75.5 to 81 Sand (dense) 
 

 = 38; c= 0 psf Sand 125 - 0.036 

81 to 88 Clay (hard)  = 0; c=4000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

(1) Assumed groundwater depth. 
(2) Potentially liquefiable layer. The recommended parameters have been corrected for residual undrained strength with blow 

count correction. A P-Y factor of 0.1 was applied to the potentially liquefiable layers. 
(3) Continuous from ≈Elev. +2.64 feet of Boring B-8. 
(4) Residual undrained strength. 
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Bents 2 - As-built Boring B-8 (ground elevation ≈ +2.64 feet) and As-built Boring B-5 
Approx. 
Depth. (ft.) 

Soil Type Strength 
Parameters 

L-Pile Soil Type Soil Modulus 
Parameter k 
(pci) 

Soil Strain 
Parameter 
50 

Effective Unit 
Weight ’ 
(pci) 

0 to 6(1) Clay   = 0; c=1000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.067 

6 to 8.5 Clay  = 0; c=1000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

8.5 to 11 Sand (loose)(2) 

 
 = 0; c= 440 psf(4) Liquefiable Sand - 0.05 0.036 

11 to 19 Clay (stiff)  = 0; c=1500 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

19 to 25.5 Sand (loose)(2) 

 
 = 0; c= 300 psf(4) Liquefiable Sand - 0.05 0.036 

25.5 to 29 Clay (very stiff)  = 0; c=2500 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

29 to 34.5 Clay (stiff)  = 0; c=1250 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

34.5 to 39.5 Clay (soft)  = 0; c=625 psf 
 

Soft Clay - 0.01 0.036 

39.5 to 45 Sand (dense) 
 

 = 38; c= 0 psf Sand 125 - 0.036 

45 to 52 Clay (hard)  = 0; c=4000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

52(3)  to 
63.5 

Clay (soft)  = 0; c=750 psf 
 

Soft Clay - 0.01 0.036 

63.5  to 75 Clay (stiff)  = 0; c=1500 psf 
 

Stiff Clay w/o Free 
Water 

- 0.007 0.036 

75 to 86 Sand (dense) 
 

 = 38; c= 0 psf Sand 125 - 0.036 

86 to 92 Clay (hard)  = 0; c=4000 psf 
 

Stiff Clay w/o Free 
Water 

- 0.005 0.036 

(1) Assumed groundwater depth. 
(2) Potentially liquefiable layer. The recommended parameters have been corrected for residual undrained strength with blow 

count correction. A P-Y factor of 0.1 was applied to the potentially liquefiable layers. 
(3) Continuous from ≈Elev. +49.36 feet of Boring B-5. 
(4) Residual undrained strength. 
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Bents 3 and 4 - As-built Boring B-4 (ground elevation ≈ +9.64 feet) 
Approx. 
Depth. (ft.) 

Soil Type Strength Parameters L-Pile Soil Type Soil Modulus 
Parameter k 
(pci) 

Soil Strain 
Parameter 
50 

Effective Unit 
Weight ’ (pci) 

Abutment 
Fill 
 

Clay  = 0; c=1500 psf 
 

Stiff Clay w/o 
Free Water  

- 0.007 0.067 

0 to 6(1) Clay (soft)  = 0; c=750 psf 
 

Soft Clay - 0.01 0.067 

6 to 7.5 Clay (soft)  = 0; c=750 psf 
 

Soft Clay - 0.01 0.036 

7.5 to 12 Clay (stiff)  = 0; c=1250 psf 
 

Stiff Clay w/o 
Free Water 

- 0.007 0.036 

12 to 16.5 Clay (stiff)  = 0; c=1750 psf 
 

Stiff Clay w/o 
Free Water 

- 0.007 0.036 

16.5 to 21 Sand (loose)(2) 

 
 = 0; c= 875 psf(3) Liquefiable Sand - 0.05 0.036 

21 to 25 Clay (very stiff)  = 0; c=2000 psf 
 

Stiff Clay w/o 
Free Water 

- 0.007 0.036 

25 to 29 Sand (dense) 
 

 = 38; c= 0 psf Sand 125 - 0.036 

29 to 34.5 Clay (very stiff)  = 0; c=2750 psf 
 

Stiff Clay w/o 
Free Water 

- 0.005 0.036 

34.5 to 40 Clay (very stiff)  = 0; c=3250 psf 
 

Stiff Clay w/o 
Free Water 

- 0.005 0.036 

40 to 43.5 Sand (dense) 
 

 = 40; c= 0 psf  Sand 125 - 0.036 

43.5 to 49 Sand (dense) 
 

 = 40; c= 0 psf Sand 125 - 0.036 

49 to 55.5 Clay (stiff)  = 0; c=1250 psf 
 

Stiff Clay w/o 
Free Water 

- 0.007 0.036 

55.5 to 61.5 
 

Clay (very stiff)  = 0; c=2500 psf 
 

Stiff Clay w/o 
Free Water 

- 0.005 0.036 

61.5 to 75.5 
 

Clay (stiff)  = 0; c=1250 psf 
 

Stiff Clay w/o 
Free Water 

- 0.007 0.036 

75.5 to 78.5 
 

Clay (hard)  = 0; c=4000 psf 
 

Stiff Clay w/o 
Free Water 

- 0.005 0.036 

(1) Assumed groundwater depth. 
(2) Potentially liquefiable layer. The recommended parameters have been corrected for residual undrained strength with blow 

count correction. A P-Y factor of 0.1 was applied to the potentially liquefiable layers. 
(3) Residual undrained strength. 
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Abutment 5 – Boring R-11-NO-002 (ground elevation ≈ +38.5 feet)/As-built Boring B-4 (ground elevation ≈ +9.64 feet) 
Approx. 
Depth. (ft.) 

Soil Type Strength Parameters L-Pile Soil Type Soil Modulus 
Parameter k 
(pci) 

Soil Strain 
Parameter 
50 

Effective Unit 
Weight ’ (pci) 

0 to 3.5 Clay (very stiff)  = 0; c=2500 psf Stiff Clay w/o 
Free Water

- 0.005 0.067 

3.5 to 14 Sand (dense)  = 37; c= 0 psf  Sand 225 - 0.067 

14 to 17(1) Clay (very stiff)  = 0; c=3250 psf Stiff Clay w/o 
Free Water

- 0.005 0.067 

17 to 18 Clay (very stiff)  = 0; c=3250 psf Stiff Clay w/o 
Free Water

- 0.005 0.036 

18 to 23 Sand (medium 
dense) 

 = 34; c= 0 psf Sand 60 - 0.036 

23 to 29  
 

Clay (very stiff)  = 0; c=2250 psf Stiff Clay w/o 
Free Water

- 0.005 0.036 

29 (3)  to 35 Clay (soft)  = 0; c=750 psf 
 

Soft Clay - 0.01 0.036 

35 to 36.5 Clay (soft)  = 0; c=750 psf Soft Clay - 0.01 0.036 

36.5 to 41 Clay (stiff)  = 0; c=1250 psf Stiff Clay w/o 
Free Water

- 0.007 0.036 

41 to 45.5 Clay (stiff)  = 0; c=1750 psf Stiff Clay w/o 
Free Water

- 0.007 0.036 

45.5 to 50 Sand (loose)(2)  = 0; c= 875 psf(4) Liquefiable Sand - 0.05 0.036 

50 to 54 Clay (very stiff)  = 0; c=2000 psf Stiff Clay w/o 
Free Water

- 0.007 0.036 

54 to 58 Sand (dense)  = 38; c= 0 psf Sand 125 - 0.036 

58 to 63.5 Clay (very stiff)  = 0; c=2750 psf Stiff Clay w/o 
Free Water

- 0.005 0.036 

63.5 to 69 Clay (very stiff)  = 0; c=3250 psf Stiff Clay w/o 
Free Water

- 0.005 0.036 

69 to 72.5 Sand (dense) 
 

 = 40; c= 0 psf  Sand 125 - 0.036 

72.5 to 78 Sand (dense) 
 

 = 40; c= 0 psf Sand 125 - 0.036 

78 to 84.5 Clay (stiff)  = 0; c=1250 psf Stiff Clay w/o 
Free Water

- 0.007 0.036 

84.5 to 90.5 
 

Clay (very stiff)  = 0; c=2500 psf Stiff Clay w/o 
Free Water

- 0.005 0.036 

90.5 to 
104.5 

Clay (stiff)  = 0; c=1250 psf Stiff Clay w/o 
Free Water

- 0.007 0.036 

104.5 to 
107.5 

Clay (hard)  = 0; c=4000 psf Stiff Clay w/o 
Free Water

- 0.005 0.036 

(1) Assumed groundwater depth. 
(2) Potentially liquefiable layer. The recommended parameters have been corrected for residual undrained strength with blow 

count correction. A P-Y factor of 0.1 was applied to the potentially liquefiable layers. 
(3) Continuous from ≈Elev. +9.64 feet of Boring B-4. 
(4) Residual undrained strength. 
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9.5 Lateral Earth Pressures and Friction Coefficient 
 

Abutment walls and wing walls should be designed to resist the following Applied 

Lateral Earth Pressures (Equivalent Fluid Pressures-EFP) and live load.  These 

values assume no hydrostatic pore pressure buildup behind the wall and are based on 

well-drained backfill behind the walls supported in native soil.  
 

(a) Active Condition Recommended active pressure is 36 pcf EFP for the 
engineered fill. 

 
(b) At-Rest Condition Recommended at-rest pressure is 55 pcf EFP for the 

engineered fill. 
 
(c) Passive Resistance Recommended passive pressure is 350 EFP with a maximum 

value of 3500 psf. 
  
 5.0 ksf (ultimate) for seismic design of the abutment wall (5.5 

feet or greater); for activated height less than 5.5 feet, modify 

proportionally i.e. 5.0x (H/5.5) ksf per Caltrans SDC v.1.6. A 

minimum lateral wall movement of 2% of wall height to 

mobilize the full ultimate passive resistance is required.  
 
(d) A coefficient of friction of 0.3 may be used to estimate the frictional resistance 

along the bottom of the footing. Only dead loads should be used to estimate the 

frictional resistance at the bottom of footings. 
 
(e) Sliding resistance should be calculated using not more than 50% of the available 

passive lateral earth pressure in determining the factor of safety against sliding.  
 
(f) The effect of any surcharge (dead or live load) should be added to the preceding 

lateral earth pressures. Use equivalent earth pressure of not less than 2 feet of 
uniform soil weight at 125 pcf if the traffic (HS20 loading) is within a horizontal 
distance of one half of the wall height.  

 

Cantilever walls, which are free to rotate by at least 0.005 radian, may be assumed 

flexible and designed for the active condition. Walls that are not capable of this 

movement should be assumed rigid and designed for the at-rest condition. The effect of 
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any surcharge (dead, live, or traffic load) should be added to the preceding lateral 

earth pressures.  A coefficient of 0.4 and 0.5 may be used to determine the additional 

lateral earth pressures resulting from the surcharge for cantilever walls and rigid walls, 

respectively.    
 

The above values assume no hydrostatic pore pressure build up behind the wall and are 

based on well-drained backfill behind the walls. A minimum 1-foot thick compact clay 

cover or concrete cap should be placed over the well-drained material. If hydrostatic 

pressures are allowed to build up behind the walls, additional lateral loads should be 

considered in the design. 
 

9.6 Embankment Settlement & Waiting Period 
 

Based on our understanding, minimum excavation and backfill with engineered fill 

will be required for the foundation construction. No embankment fill will be 

required. The subsurface soil conditions at the project consist of mainly stiff to very 

stiff lean clay and medium dense to dense sand/gravel. No soft clay/silt was retrieved 

from the borings that have been recently drilled. It appears that the majority of the 

consolidation settlement of the soft clay/silt shown in the as-built borings might have 

already been completed. It is our opinion that settlement should not be a geotechnical 

concern and waiting period is not required for this project.  
 

9.7  Embankment Stability 
 

There is no new embankment proposed for this project. Embankment stability should 

not be a geotechnical concern.  
 

9.8 Corrosion 
 

Chemical tests were performed on soil samples from R-11-NO-001, 

R-11-NO-002, R-12-NO-003 and additional roadway borings (A-11-101 and 

A-11-103) to evaluate the corrosion potential of the subsoil.  The test results 

are as follows: 
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TABLE 7    SUMMARY OF CORROSION TEST RESULT 

Boring No. Station & Offset 
Depth 

(ft) 
Min. Resistivity 

(ohm-cm) 
pH 

Sulfate 
(ppm) 

Chloride 
(ppm) 

R-11-NO-001 “J1R” 402+50, 85 feet Right 15.0 510 8.11 40.4 149.4 

R-11-NO-002 “J1R” 396+50, 0 feet Right 15.0 1,210 7.71 44.6 200.1 

R-12-NO-003 “J1R” 399+77, 12 feet Right 21.0 1,210 7.72 71.6 19.8 

A-11-101 “J1R” 394+00 (median) 0-5 2,680 7.13 33.2 28.9 

A-11-103 “J1R” 412+00 (median) 0-5 940 7.72 475.4 72.1 

 

According to Caltrans Corrosion Guidelines, September 2003 (Version 1.0), 

Caltrans considers a site to be corrosive to foundation element if one of the following 

conditions exists for the representative soil samples taken at the site: 
 

 Chloride concentration is greater than or equal to 500 ppm, 

 Sulfate concentration is greater than or equal to 2000 ppm, 

 pH is 5.5 or less. 
 

Based on the corrosion test results, the native subsurface soils in the borings as 

shown in Table 7 are considered non-corrosive per Caltrans corrosion design 

guidelines. Standard Type II modified or Type I-P (MS) modified cement may be 

used for the concrete substructure. The minimum cement factor and cover thickness 

should be per Section 5.12 of California Amendments to AASHTO LRFD Bridge 

Design Specifications – Fourth Edition (December 2008).  
 

As discussed in Section 6.0 “Subsurface Soil Conditions”, an additional boring is 

proposed on Rushing Landing Road. Additional corrosion tests will be arranged to 

investigate the corrosion status at the project site. 
 
 
10.0 PLAN REVIEW 

 

 This report is prepared for the proposed “North Novato Overhead Widen (Bridge No. 

27-0094R)”. We recommend that final foundation plans for the proposed project to be reviewed 

by PARIKH prior to construction so that the intent of our recommendations is included in the 
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project plans and specifications and to further see that no misunderstandings or 

misinterpretations have occurred. However, design-build elements should be reviewed only 

from overall compliance standpoint. 
 
 
11.0 CONSTRUCTION OBSERVATION 

 

 To a degree, the performance of any structure is dependent upon construction procedures and 

quality control measures.  Hence, geotechnical observation and testing of grading operations, 

foundation excavations, and observation of pile installations should be carried out by the 

Geotechnical Engineer.  If the subsurface conditions different from those forming the basis of 

our recommendations are encountered, this office should be informed in order to assess the 

need for design changes.  Therefore, the recommendations presented in this report are 

contingent upon good quality control and these geotechnical observations during construction. 

  

 
12.0 INVESTIGATION LIMITATIONS 

 

 Our services consist of professional opinions and recommendations made in accordance with 

generally accepted geotechnical engineering principles and practices and are based on our site 

reconnaissance and the assumption that the subsurface conditions do not deviate from observed 

conditions.  All work done is in accordance with generally accepted geotechnical engineering 

principles and practices.  No warranty, expressed or implied, of merchantability or fitness, is 

made or intended in connection with our work or by the furnishing of oral or written reports or 

findings.  
  

 The scope of our services did not include any environmental assessment or investigation for the 

presence or absence of hazardous or toxic materials in structures, soil, surface water, 

groundwater or air, below or around this site.  Unanticipated soil conditions are commonly 

encountered and cannot be fully determined by taking soil samples and excavating test borings; 

different soil conditions may require that additional expenditures be made during construction 

to attain a properly constructed project.  Some contingency fund is thus recommended to 

accommodate these possible extra costs. 
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Site Information Recommended Response Spectrum

Latitude: 38.1220

Longitude -122.5658

VS30 (m/s) = 230 0.0 0.5816 1.000 1.000 0.582

Z 1.0 (m) = N/A 0.1 0.9563 1.000 1.000 0.956

Z 2.5 (km) = N/A 0.2 1.236 1.000 1.000 1.236

0.3 1.2684 1.000 1.000 1.268

8.1 0.5 1.1783 1.000 1.000 1.178

1.0 0.8809 1.200 1.000 1.057

2.0 0.5579 1.200 1.000 0.669

Governing Curve: 3.0 0.3722 1.200 1.000 0.447

USGS Deaggregation 2008 (beta) 4.0 0.2677 1.200 1.000 0.321

5.0 0.2184 1.200 1.000 0.262

Source:

1. Caltrans ARS Online tool (V.1.0.4, http://dap3.dot.ca.gov/shake_stable/)

2. USGS Deaggregation 2008 beta (http://eqint.cr.usgs.gov/deaggint/2008/index.php)

3. Caltrans Geotechnical Services Design Manual (Version 1.0) 

Note:

Refer to "ARS Spreadsheet" (attached) for development of the recommended ARS curve.
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Site Information
Latitude: 38.1220 0.0 0.268 0.482 0.582

Longitude -122.5658 0.1 0.435 0.754 0.956

VS30 (m/s) = 230 0.2 0.557 0.952 1.236

Z 1.0 (m) = N/A 0.3 0.563 1.014 1.268

Z 2.5 (km) = N/A 0.5 0.511 1.008 1.178

1.0 0.434 0.955 1.057

8.1 2.0 0.281 0.640 0.669

3.0 0.187 0.439 0.447

4.0 0.137 0.320 0.321

5.0 0.108 0.260 0.262

Source:

1. Caltrans ARS Online tool (V.1.0.4, http://dap3.dot.ca.gov/shake_stable/)

2. USGS Deaggregation 2008 beta (http://eqint.cr.usgs.gov/deaggint/2008/index.php)

3. Caltrans Geotechnical Services Design Manual (Version 1.0) 

Note:

Refer to "ARS Spreadsheet" (attached) for development of the recommended ARS curve.
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Reference: Chapter 4, Foundation and Geologic Site Hazards, FEMA 356, November 2000

   For North Novato OH (Widen), the recommened passive resistance against the vertical sid
  of the pile caps is 3.5 ksf.  This is a uniformly distributed resistance for seismic & ultimate conditio
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MARIN COUNTY, CALIFORNIA

Plate No.: 6
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ASPHALT 6" AC over 6" AB & 6" Concrete.
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low plasticity fines.
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(LL=32; PI=14).

intensely fractured.

METAMORPHIC ROCK, (METASANDSTONE), hard, brown, intensely weathered, 
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APPENDIX B 

LABORATORY TESTS 
 
Classification Tests 
 
The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System.  The results are presented in “Log of Test Borings”, Appendix A. 
 
Moisture-Density 
 
The natural moisture contents and dry unit weights were determined for selected undisturbed samples of the 
soils in general accordance with ASTM Test Method D 2216-98.  This information was used to classify and 
correlate the soils.  The results are presented on Plate B-2A and Plate B-2B, Appendix B. 
 
Atterberg Limits 
 
The Atterberg Limits were determined for selected samples of the fine-grained materials. These results were 
used to classify the soils, as well as to obtain an indication of the effective strength characteristics and expansion 
potential with variations in moisture content. The Atterberg Limits were determined in general accordance with 
ASTM Test Method D 4318-00. The results of these tests are presented on” Plasticity Chart”, Plate B-3, 
Appendix B. 
 
Grain Size Classification 
 
Grain size classification tests (ASTM Test Method D 420) were performed on selected samples of granular soil 
to aid in the classification. The results are presented on “Grain Size Distribution Curves”, Plate B-4A and Plate 
B-4B, Appendix B. 
 
Unconfined Compression Tests 
 
Strength tests were performed on selected undisturbed samples using unconfined compression machine. 
Unconfined compression tests were performed in general accordance with ASTM Test Method D 2166-00. The 
results are presented on Plate B-5A through Plate B-5H, Appendix B. 
 
Corrosion Tests 
 
Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The pH 
and minimum resistively tests were performed according to California Test Method T643. The tests were 
performed by Sunland Analytical. The test results are presented on Plate B-6A through Plate B-6C, Appendix B.
 
Consolidation Test 
 
Consolidation tests (ASTM Test Method D 2435) were performed on selected relatively undisturbed sample. 
The test results are presented on Plate B-7, Appendix B. 
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UNCONFINED COMPRESSION TEST

Boring No.:

Sample No. : 3 Maximum Strength (ksf): 1.96

Depth (feet): 16 Strain @ Failure ( % ): 9.60

Material Description:
Firm, Sandy Lean Clay

PARIKH CONSULTANTS, INC.

GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 2011-145-BRG PLATE NO.: B-5F
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UNCONFINED COMPRESSION TEST

Boring No.:

Sample No. : 7 Strength (ksf): 2.85

Depth (feet): 36 Strain ( % ): 15.00

Material Description:
Stiff, Lean Clay
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UNCONFINED COMPRESSION TEST

Boring No.:

Sample No. : 8 Strength (ksf): 2.18

Depth (feet): 41 Strain ( % ): 15.00

Material Description:
Stiff, Lean Clay
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.1220 -122.5658

VS30 (m/s) = 230

Z 1.0 (m) = 335

Z 2.5 (km) = 2.00

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 
Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.482 1 1 0.482 0 0.590 1.000 0.818 1.000 0.483 0.482 0.2%
0.02 0.551 1 1 0.551 0.2 1.476 1.000 0.648 1.000 0.956 0.952 0.4%

0.022 0.561 1 1 0.561 0.3 1.232 1.000 0.863 1.000 1.063 1.014 4.6%
0.025 0.576 1 1 0.576 1 0.484 1.200 1.649 1.000 0.957 0.955 0.2%
0.029 0.593 1 1 0.593
0.03 0.596 1 1 0.596 Max % Difference = 4.6%

0.032 0.604 1 1 0.604
0.035 0.615 1 1 0.615
0.036 0.618 1 1 0.618
0.04 0.631 1 1 0.631 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors

0.042 0.637 1 1 0.637
0.044 0.643 1 1 0.643
0.045 0.645 1 1 0.645
0.046 0.648 1 1 0.648
0.048 0.654 1 1 0.654 0 0.5816 1.000 1.000 0.582 0.482 17.1%

0.05 0.659 1 1 0.659 0.1 0.9563 1.000 1.000 0.956 0.754 21.2%

0.055 0.671 1 1 0.671 0.2 1.236 1.000 1.000 1.236 0.952 23.0%

0.06 0.683 1 1 0.683 0.3 1.2684 1.000 1.000 1.268 1.014 20.1%

0.065 0.693 1 1 0.693 0.5 1.1783 1.000 1.000 1.178 1.008 14.5%
0.067 0.697 1 1 0.697 1 0.8809 1.200 1.000 1.057 0.955 9.7%
0.07 0.703 1 1 0.703 2 0.5579 1.200 1.000 0.669 0.64 4.4%

0.075 0.713 1 1 0.713 3 0.3722 1.200 1.000 0.447 0.439 1.7%
0.08 0.722 1 1 0.722 4 0.2677 1.200 1.000 0.321 0.32 0.4%

0.085 0.731 1 1 0.731 5 0.2184 1.200 1.000 0.262 0.26 0.8%
0.09 0.739 1 1 0.739

0.095 0.746 1 1 0.746 Max % Difference = 14.5%
0.1 0.754 1 1 0.754
0.11 0.779 1 1 0.779
0.12 0.802 1 1 0.802
0.13 0.823 1 1 0.823

0.133 0.83 1 1 0.83
0.14 0.844 1 1 0.844
0.15 0.864 1 1 0.864
0.16 0.883 1 1 0.883
0.17 0.901 1 1 0.901
0.18 0.919 1 1 0.919
0.19 0.935 1 1 0.935
0.2 0.952 1 1 0.952
0.22 0.966 1 1 0.966
0.24 0.979 1 1 0.979
0.25 0.986 1 1 0.986
0.26 0.992 1 1 0.992
0.28 1.003 1 1 1.003
0.29 1.009 1 1 1.009

Adj. For 
Basin Effect

ARS Online 
Final Adj. 

Spect. Accel.

Place ARS Online Probabilistic Data Here               
"Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs
(or 975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is 
used to estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the 
"calculation" tab.

8.1

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect

0.0

0.2

0.4

0.6

0.8

1.0
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1.4
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Period (sec)

Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

ARS_V1.0_2011-145_032312_EO (Vs 230)     4/3/2012      11:17 AM



0.3 1.014 1 1 1.014
0.32 1.014 1 1 1.014
0.34 1.013 1 1 1.013
0.35 1.012 1 1 1.012
0.36 1.012 1 1 1.012
0.38 1.011 1 1 1.011
0.4 1.011 1 1 1.011
0.42 1.01 1 1 1.01
0.44 1.01 1 1 1.01
0.45 1.009 1 1 1.009
0.46 1.009 1 1 1.009
0.48 1.009 1 1 1.009
0.5 1.008 1 1 1.008
0.55 0.985 1 1.02 1.004
0.6 0.964 1 1.04 1.002
0.65 0.945 1 1.06 1.001

0.667 0.939 1 1.067 1.001
0.7 0.927 1 1.08 1.002
0.75 0.912 1 1.1 1.003
0.8 0.884 1 1.12 0.991
0.85 0.86 1 1.14 0.98
0.9 0.837 1 1.16 0.971
0.95 0.816 1 1.18 0.962

1 0.796 1 1.2 0.955
1.1 0.754 1 1.2 0.904
1.2 0.717 1 1.2 0.86
1.3 0.684 1 1.2 0.821
1.4 0.656 1 1.2 0.787
1.5 0.63 1 1.2 0.756
1.6 0.607 1 1.2 0.728
1.7 0.586 1 1.2 0.703
1.8 0.567 1 1.2 0.68
1.9 0.55 1 1.2 0.659
2 0.534 1 1.2 0.64

2.2 0.488 1 1.2 0.586
2.4 0.45 1 1.2 0.54
2.5 0.434 1 1.2 0.52
2.6 0.418 1 1.2 0.502
2.8 0.39 1 1.2 0.468
3 0.366 1 1.2 0.439

3.2 0.341 1 1.2 0.409
3.4 0.319 1 1.2 0.383
3.5 0.309 1 1.2 0.371
3.6 0.3 1 1.2 0.36
3.8 0.282 1 1.2 0.339
4 0.267 1 1.2 0.32

4.2 0.255 1 1.2 0.306
4.4 0.244 1 1.2 0.293
4.6 0.234 1 1.2 0.281
4.8 0.225 1 1.2 0.27
5 0.217 1 1.2 0.26

ARS_V1.0_2011-145_032312_EO (Vs 230)     4/3/2012      11:17 AM
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Rodgers Creek fault

Fault ID: 157

Maximum Magnitude (MMax): 7.1

Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V

Bottom of Rupture Plane: 12.00 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 11.23 km

Rjb: 11.23 km
Rx: 11.23 km

Fnorm: 0

Frev: 0

SITE DATA

Shear Wave Velocity, Vs30: 230 m/s

Latitude: 38.122000

Longitude: -122.565800

Depth to Vs = 1.0 km/s: 335 m

Depth to Vs = 2.5 km/s: 2.00 km

DETERMINISTIC
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Frev: 0

Period
SA(Base

Spectrum)

Basin

Factor

Near Fault

Factor(Applied)

SA(Final

Spectrum)

0.01 0.268 1.000 1.000 0.268

0.02 0.271 1.000 1.000 0.271

0.022 0.273 1.000 1.000 0.273

0.025 0.276 1.000 1.000 0.276

0.029 0.280 1.000 1.000 0.280

0.03 0.281 1.000 1.000 0.281

0.032 0.284 1.000 1.000 0.284

0.035 0.289 1.000 1.000 0.289

0.036 0.291 1.000 1.000 0.291

0.04 0.297 1.000 1.000 0.297

0.042 0.300 1.000 1.000 0.300

0.044 0.304 1.000 1.000 0.304

0.045 0.305 1.000 1.000 0.305

0.046 0.307 1.000 1.000 0.307

0.048 0.311 1.000 1.000 0.311

0.05 0.314 1.000 1.000 0.314

0.055 0.326 1.000 1.000 0.326

0.06 0.337 1.000 1.000 0.337

0.065 0.349 1.000 1.000 0.349

0.067 0.354 1.000 1.000 0.354

0.07 0.361 1.000 1.000 0.361

0.075 0.373 1.000 1.000 0.373

0.08 0.386 1.000 1.000 0.386

0.085 0.398 1.000 1.000 0.398

0.09 0.411 1.000 1.000 0.411

0.095 0.423 1.000 1.000 0.423

0.1 0.435 1.000 1.000 0.435

0.11 0.455 1.000 1.000 0.455

0.12 0.474 1.000 1.000 0.474

0.13 0.491 1.000 1.000 0.491

0.133 0.496 1.000 1.000 0.496

0.14 0.506 1.000 1.000 0.506

0.15 0.520 1.000 1.000 0.520

0.16 0.530 1.000 1.000 0.530

0.17 0.538 1.000 1.000 0.538

0.18 0.545 1.000 1.000 0.545

0.19 0.551 1.000 1.000 0.551

0.2 0.557 1.000 1.000 0.557

0.22 0.561 1.000 1.000 0.561

0.24 0.564 1.000 1.000 0.564
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0.24 0.564 1.000 1.000 0.564

0.25 0.564 1.000 1.000 0.564

0.26 0.564 1.000 1.000 0.564

0.28 0.564 1.000 1.000 0.564

0.29 0.563 1.000 1.000 0.563

0.3 0.563 1.000 1.000 0.563

0.32 0.559 1.000 1.000 0.559

0.34 0.554 1.000 1.000 0.554

0.35 0.551 1.000 1.000 0.551

0.36 0.549 1.000 1.000 0.549

0.38 0.543 1.000 1.000 0.543

0.4 0.538 1.000 1.000 0.538

0.42 0.532 1.000 1.000 0.532

0.44 0.527 1.000 1.000 0.527

0.45 0.524 1.000 1.000 0.524

0.46 0.521 1.000 1.000 0.521

0.48 0.516 1.000 1.000 0.516

0.5 0.511 1.000 1.000 0.511

0.55 0.490 1.000 1.020 0.499

0.6 0.471 1.000 1.040 0.489

0.65 0.453 1.000 1.060 0.480

0.667 0.448 1.000 1.067 0.478

0.7 0.438 1.000 1.080 0.473

0.75 0.423 1.000 1.100 0.465

0.8 0.408 1.000 1.120 0.457

0.85 0.394 1.000 1.140 0.449

0.9 0.381 1.000 1.160 0.442

0.95 0.369 1.000 1.180 0.436

1 0.358 1.000 1.200 0.429

1.1 0.335 1.000 1.200 0.402

1.2 0.315 1.000 1.200 0.379

1.3 0.298 1.000 1.200 0.357

1.4 0.282 1.000 1.200 0.338

1.5 0.267 1.000 1.200 0.320

1.6 0.252 1.000 1.200 0.302

1.7 0.238 1.000 1.200 0.286

1.8 0.226 1.000 1.200 0.271

1.9 0.215 1.000 1.200 0.258

2 0.205 1.000 1.200 0.246

2.2 0.185 1.000 1.200 0.222

2.4 0.168 1.000 1.200 0.202

2.5 0.160 1.000 1.200 0.193

2.6 0.153 1.000 1.200 0.184

2.8 0.141 1.000 1.200 0.169
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2.8 0.141 1.000 1.200 0.169

3 0.130 1.000 1.200 0.156

3.2 0.120 1.000 1.200 0.144

3.4 0.112 1.000 1.200 0.134

3.5 0.108 1.000 1.200 0.130

3.6 0.104 1.000 1.200 0.125

3.8 0.098 1.000 1.200 0.117

4 0.092 1.000 1.200 0.110

4.2 0.087 1.000 1.200 0.104

4.4 0.082 1.000 1.200 0.098

4.6 0.077 1.000 1.200 0.093

4.8 0.073 1.000 1.200 0.088

5 0.070 1.000 1.200 0.084

San Andreas fault zone (North Coast section)

Fault ID: 308

Maximum Magnitude (MMax): 7.9

Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V

Bottom of Rupture Plane: 11.00 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 21.44 km

Rjb: 21.44 km

Rx: 21.44 km

Fnorm: 0

Frev: 0

Period
SA(Base

Spectrum)

Basin

Factor

Near Fault

Factor(Applied)

SA(Final

Spectrum)

0.01 0.227 1.000 1.000 0.227

0.02 0.229 1.000 1.000 0.229

0.022 0.231 1.000 1.000 0.231

0.025 0.234 1.000 1.000 0.234

0.029 0.237 1.000 1.000 0.237

0.03 0.238 1.000 1.000 0.238
0.032 0.240 1.000 1.000 0.240

0.035 0.244 1.000 1.000 0.244

0.036 0.245 1.000 1.000 0.245

0.04 0.250 1.000 1.000 0.250

0.042 0.253 1.000 1.000 0.253

0.044 0.256 1.000 1.000 0.256

0.045 0.258 1.000 1.000 0.258

0.046 0.259 1.000 1.000 0.259
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0.046 0.259 1.000 1.000 0.259

0.048 0.262 1.000 1.000 0.262

0.05 0.265 1.000 1.000 0.265

0.055 0.274 1.000 1.000 0.274

0.06 0.284 1.000 1.000 0.284

0.065 0.293 1.000 1.000 0.293

0.067 0.297 1.000 1.000 0.297

0.07 0.303 1.000 1.000 0.303

0.075 0.313 1.000 1.000 0.313

0.08 0.324 1.000 1.000 0.324

0.085 0.334 1.000 1.000 0.334

0.09 0.345 1.000 1.000 0.345

0.095 0.356 1.000 1.000 0.356

0.1 0.366 1.000 1.000 0.366

0.11 0.384 1.000 1.000 0.384

0.12 0.401 1.000 1.000 0.401

0.13 0.417 1.000 1.000 0.417

0.133 0.421 1.000 1.000 0.421

0.14 0.431 1.000 1.000 0.431

0.15 0.443 1.000 1.000 0.443

0.16 0.452 1.000 1.000 0.452

0.17 0.460 1.000 1.000 0.460

0.18 0.468 1.000 1.000 0.468

0.19 0.474 1.000 1.000 0.474

0.2 0.480 1.000 1.000 0.480

0.22 0.485 1.000 1.000 0.485

0.24 0.490 1.000 1.000 0.490

0.25 0.491 1.000 1.000 0.491

0.26 0.492 1.000 1.000 0.492

0.28 0.493 1.000 1.000 0.493

0.29 0.493 1.000 1.000 0.493

0.3 0.493 1.000 1.000 0.493

0.32 0.490 1.000 1.000 0.490

0.34 0.486 1.000 1.000 0.486

0.35 0.484 1.000 1.000 0.484

0.36 0.482 1.000 1.000 0.482

0.38 0.477 1.000 1.000 0.477

0.4 0.472 1.000 1.000 0.472

0.42 0.470 1.000 1.000 0.470

0.44 0.468 1.000 1.000 0.468

0.45 0.467 1.000 1.000 0.467

0.46 0.466 1.000 1.000 0.466

0.48 0.464 1.000 1.000 0.464

0.5 0.461 1.000 1.000 0.461
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0.5 0.461 1.000 1.000 0.461

0.55 0.449 1.000 1.007 0.452

0.6 0.437 1.000 1.014 0.443

0.65 0.427 1.000 1.021 0.436

0.667 0.423 1.000 1.024 0.433

0.7 0.417 1.000 1.028 0.429

0.75 0.408 1.000 1.036 0.422

0.8 0.397 1.000 1.043 0.414

0.85 0.388 1.000 1.050 0.407

0.9 0.378 1.000 1.057 0.400

0.95 0.370 1.000 1.064 0.394

1 0.362 1.000 1.071 0.387

1.1 0.345 1.000 1.071 0.369

1.2 0.329 1.000 1.071 0.353

1.3 0.315 1.000 1.071 0.338

1.4 0.303 1.000 1.071 0.324

1.5 0.291 1.000 1.071 0.311

1.6 0.277 1.000 1.071 0.297

1.7 0.265 1.000 1.071 0.284

1.8 0.254 1.000 1.071 0.272

1.9 0.243 1.000 1.071 0.261

2 0.234 1.000 1.071 0.251

2.2 0.214 1.000 1.071 0.229

2.4 0.196 1.000 1.071 0.210

2.5 0.188 1.000 1.071 0.202

2.6 0.181 1.000 1.071 0.194

2.8 0.168 1.000 1.071 0.180

3 0.156 1.000 1.071 0.167

3.2 0.146 1.000 1.071 0.156

3.4 0.136 1.000 1.071 0.146

3.5 0.132 1.000 1.071 0.142

3.6 0.128 1.000 1.071 0.137

3.8

0.121 1.000 1.071 0.129

4 0.114 1.000 1.071 0.122

4.2 0.108 1.000 1.071 0.116

4.4 0.103 1.000 1.071 0.111

4.6 0.098 1.000 1.071 0.105

4.8 0.094 1.000 1.071 0.101

5 0.090 1.000 1.071 0.096

PROBABILISTIC
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Probabilistic Model 

USGS Seismic Hazard Map(2008) 975 Year Return Period

Period
SA(Base

Spectrum)

Basin

Factor

Near Fault

Factor(Applied)

SA(Final

Spectrum)

0.01 0.482 1.000 1.000 0.482

0.02 0.551 1.000 1.000 0.551

0.022 0.561 1.000 1.000 0.561

0.025 0.576 1.000 1.000 0.576

0.029 0.593 1.000 1.000 0.593

0.03 0.596 1.000 1.000 0.596

0.032 0.604 1.000 1.000 0.604

0.035 0.615 1.000 1.000 0.615

0.036 0.618 1.000 1.000 0.618

0.04 0.631 1.000 1.000 0.631

0.042 0.637 1.000 1.000 0.637

0.044 0.643 1.000 1.000 0.643

0.045 0.645 1.000 1.000 0.645

0.046 0.648 1.000 1.000 0.648

0.048 0.654 1.000 1.000 0.654

0.05 0.659 1.000 1.000 0.659

0.055 0.671 1.000 1.000 0.671

0.06 0.683 1.000 1.000 0.683

0.065 0.693 1.000 1.000 0.693

0.067 0.697 1.000 1.000 0.697

0.07 0.703 1.000 1.000 0.703

0.075 0.713 1.000 1.000 0.713

0.08 0.722 1.000 1.000 0.722

0.085 0.731 1.000 1.000 0.731

0.09 0.739 1.000 1.000 0.739

0.095 0.746 1.000 1.000 0.746

0.1 0.754 1.000 1.000 0.754

0.11 0.779 1.000 1.000 0.779

0.12 0.802 1.000 1.000 0.802

0.13 0.823 1.000 1.000 0.823

0.133 0.830 1.000 1.000 0.830

0.14 0.844 1.000 1.000 0.844

0.15 0.864 1.000 1.000 0.864

0.16 0.883 1.000 1.000 0.883

0.17 0.901 1.000 1.000 0.901

0.18 0.919 1.000 1.000 0.919

0.19 0.935 1.000 1.000 0.935

0.2 0.952 1.000 1.000 0.952

0.22 0.966 1.000 1.000 0.966
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0.24 0.979 1.000 1.000 0.979

0.25 0.986 1.000 1.000 0.986

0.26 0.992 1.000 1.000 0.992

0.28 1.003 1.000 1.000 1.003

0.29 1.009 1.000 1.000 1.009

0.3 1.014 1.000 1.000 1.014

0.32 1.014 1.000 1.000 1.014

0.34 1.013 1.000 1.000 1.013

0.35 1.012 1.000 1.000 1.012

0.36 1.012 1.000 1.000 1.012

0.38 1.011 1.000 1.000 1.011

0.4 1.011 1.000 1.000 1.011

0.42 1.010 1.000 1.000 1.010

0.44 1.010 1.000 1.000 1.010

0.45 1.009 1.000 1.000 1.009

0.46 1.009 1.000 1.000 1.009

0.48 1.009 1.000 1.000 1.009

0.5 1.008 1.000 1.000 1.008

0.55 0.985 1.000 1.020 1.004

0.6 0.964 1.000 1.040 1.002

0.65 0.945 1.000 1.060 1.001

0.667 0.939 1.000 1.067 1.001

0.7 0.927 1.000 1.080 1.002

0.75 0.912 1.000 1.100 1.003

0.8 0.884 1.000 1.120 0.991

0.85 0.860 1.000 1.140 0.980

0.9 0.837 1.000 1.160 0.971

0.95 0.816 1.000 1.180 0.962

1 0.796 1.000 1.200 0.955

1.1 0.754 1.000 1.200 0.904
1.2 0.717 1.000 1.200 0.860

1.3 0.684 1.000 1.200 0.821

1.4 0.656 1.000 1.200 0.787

1.5 0.630 1.000 1.200 0.756

1.6 0.607 1.000 1.200 0.728

1.7 0.586 1.000 1.200 0.703

1.8 0.567 1.000 1.200 0.680

1.9 0.550 1.000 1.200 0.659

2 0.534 1.000 1.200 0.640

2.2 0.488 1.000 1.200 0.586

2.4 0.450 1.000 1.200 0.540

2.5 0.434 1.000 1.200 0.520

2.6 0.418 1.000 1.200 0.502
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Period SA

0.01 0.224

0.02 0.226

0.022 0.228

0.025 0.231

0.029 0.234

0.03 0.235

0.032 0.239

0.035 0.243

0.036 0.245

0.04 0.250

0.042 0.253

0.044 0.257

0.045 0.258

0.046 0.260

0.048 0.263

0.05 0.266

0.055 0.278

0.06 0.289

0.065 0.300

0.067 0.305

0.07 0.312

0.075 0.323

0.08 0.335

0.085 0.347

2.8 0.390 1.000 1.200 0.468

3 0.366 1.000 1.200 0.439

3.2 0.341 1.000 1.200 0.409

3.4 0.319 1.000 1.200 0.383

3.5 0.309 1.000 1.200 0.371

3.6 0.300 1.000 1.200 0.360

3.8 0.282 1.000 1.200 0.339

4 0.267 1.000 1.200 0.320

4.2 0.255 1.000 1.200 0.306

4.4 0.244 1.000 1.200 0.293

4.6 0.234 1.000 1.200 0.281

4.8 0.225 1.000 1.200 0.270

5 0.217 1.000 1.200 0.260

MINIMUM DETERMINISTIC SPECTRUM



4/3/12 Printer Friendly View

11/14dap3.dot.ca.gov/shake_stable/print_view.php?x=-224.4946596182201&y=14.916096764764513&lat=3…

0.09 0.359

0.095 0.371

0.1 0.382

0.11 0.401

0.12 0.418

0.13 0.434

0.133 0.438

0.14 0.448

0.15 0.460

0.16 0.467

0.17 0.473

0.18 0.479

0.19 0.483

0.2 0.487

0.22 0.488

0.24 0.487

0.25 0.486

0.26 0.485

0.28 0.482

0.29 0.481

0.3 0.479

0.32 0.473

0.34 0.466

0.35 0.463

0.36 0.460

0.38 0.453

0.4 0.446

0.42 0.438

0.44 0.430

0.45 0.426

0.46 0.422

0.48 0.414

0.5 0.407

0.55 0.382

0.6 0.361

0.65 0.342

0.667 0.336

0.7 0.325

0.75 0.310

0.8 0.295

0.85 0.281

0.9 0.268

0.95 0.257
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0.95 0.257

1 0.246

1.1 0.226

1.2 0.209

1.3 0.194

1.4 0.180

1.5 0.168

1.6 0.157

1.7 0.147

1.8 0.137

1.9 0.129

2 0.122

2.2 0.108

2.4 0.097

2.5 0.092

2.6 0.088

2.8 0.080

3 0.073

3.2 0.067

3.4 0.062

3.5 0.060

3.6 0.057

3.8 0.053

4 0.050

4.2 0.047

4.4 0.044
4.6 0.041

4.8 0.039

5 0.037

Period SA

0.01 0.482

0.02 0.551

0.022 0.561

0.025 0.576

0.029 0.593

0.03 0.596

0.032 0.604

0.035 0.615

0.036 0.618

0.04 0.631

0.042 0.637

0.044 0.643

Envelope Data
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0.044 0.643

0.045 0.645

0.046 0.648

0.048 0.654

0.05 0.659

0.055 0.671

0.06 0.683

0.065 0.693

0.067 0.697

0.07 0.703

0.075 0.713

0.08 0.722

0.085 0.731

0.09 0.739

0.095 0.746

0.1 0.754

0.11 0.779

0.12 0.802

0.13 0.823

0.133 0.830

0.14 0.844

0.15 0.864

0.16 0.883

0.17 0.901

0.18 0.919

0.19 0.935

0.2 0.952

0.22 0.966

0.24 0.979

0.25 0.986

0.26 0.992

0.28 1.003

0.29 1.009

0.3 1.014

0.32 1.014

0.34 1.013

0.35 1.012

0.36 1.012

0.38 1.011

0.4 1.011

0.42 1.010

0.44 1.010

0.45 1.009

0.46 1.009
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0.46 1.009

0.48 1.009

0.5 1.008

0.55 1.004

0.6 1.002

0.65 1.001

0.667 1.001

0.7 1.002

0.75 1.003

0.8 0.991

0.85 0.980

0.9 0.971

0.95 0.962

1 0.955

1.1 0.904

1.2 0.860

1.3 0.821

1.4 0.787

1.5 0.756

1.6 0.728

1.7 0.703

1.8 0.680

1.9 0.659

2 0.640

2.2 0.586

2.4 0.540

2.5 0.520

2.6 0.502

2.8 0.468

3 0.439

3.2 0.409

3.4 0.383

3.5 0.371

3.6 0.360

3.8 0.339

4 0.320

4.2 0.306

4.4 0.293

4.6 0.281

4.8 0.270

5 0.260























LIQUEFACTION POTENTIAL ANALYSIS  

PROJECT NAME North Novato Overhead Widen SOIL GROUPS FAULT INFO
PROJECT NO. 2011-145-BRG 1. GRAVELS, SANDS AND NONPLASTIC SILTS SAN ANDREAS FAULT (NORTH COAST SECTION) 

BORING NO. R-11-NO-002 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.63
FAULT M w  = 7.9

BOREHOLE DIA (in)= 5 HAMMER ENERGY = 84%
GW DEPTH (ft)= 17 MSF = 0.94

Sample Depth Soil Blow Sampler v v'
No (ft) Type Count Type (psf) (psf)

1 2 2 26 MC 250 250 1.00 25.4 1.4 0.75 1.0 1.00 26.6 1.66 44.2 1.00 1
2 4.5 1 32 MC 562.5 563 0.99 0.41 31.2 1.4 0.75 1.0 1.15 37.7 1.49 56.0 56.0 1.00 1
3 10 1 36 MC 1250 1250 0.98 0.40 35.1 1.4 0.80 1.0 1.00 39.3 1.21 47.4 47.4 1.00 1
4 15 2 31 MC 1875 1875 0.97 30.2 1.4 0.85 1.0 1.00 36.0 1.03 37.0 1.00 1
5 20 1 23 MC 2500 2313 0.96 0.42 22.4 1.4 0.95 1.0 1.15 34.3 0.93 32.0 20% 38.2 0.94 1
6 25 2 21 SPT 3125 2625 0.94 21.0 1.4 0.95 1.2 1.15 38.5 0.88 33.7 0.90 1
7 30 2 24 MC 3750 2938 0 92 23 4 1 4 1 00 1 0 1 00 32 8 0 82 27 0 0 86 1

(N1)60, CSCS K K F.S.N60 CN (N1)60 F.C.CB CRR7.5

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

d CSR SPT-Neq. CE CR

7 30 2 24 MC 3750 2938 0.92 23.4 1.4 1.00 1.0 1.00 32.8 0.82 27.0 0.86 1
8 35 1 49 MC 4375 3250 0.89 0.49 47.8 1.4 1.00 1.0 1.15 76.9 0.78 59.9 41% 76.9 0.82 1
9 40 2 38 MC 5000 3563 0.85 37.1 1.4 1.00 1.0 1.15 59.7 0.74 44.0 0.79 1

10 45 1 67 MC 5625 3875 0.80 0.48 65.3 1.4 1.00 1.0 1.15 105.2 0.70 73.7 21% 83.9 0.77 1
11 50 2 16 MC 6250 4188 0.75 15.6 1.4 1.00 1.0 1.15 25.1 0.67 16.8 0.74 1
12 55 2 32 SPT 6875 4500 0.70 32.0 1.4 1.00 1.2 1.15 61.8 0.64 39.4 0.72 1
13 60 1 51 MC 7500 4813 0.66 0.42 49.7 1.4 1.00 1.0 1.15 80.1 0.61 48.8 9% 50.2 0.70 1
14 70 1 23 MC 8750 5438 0.59 0.39 22.4 1.4 1.00 1.0 1.15 36.1 0.56 20.3 24% 26.6 0.33 0.67 1 0.53
15 80 2 19 MC 10000 6063 0.55 18.5 1.4 1.00 1.0 1.15 29.8 0.52 15.5 0.64 1
16 90 2 22 MC 11250 6688 0.52 21.5 1.4 1.00 1.0 1.15 34.5 0.48 16.7 0.62 1
17 95.5 1 60 SPT 11937.5 7031 0.51 0.35 60.0 1.4 1.00 1.2 1.15 115.9 0.47 54.1 54.1 0.60 1

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships
      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))
      for FC > 35%                 = 5.0,                                = 1.2

Reference:  Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Soils,
                   Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10

Liquefaction SPT 5/31/2012







LIQUEFACTION POTENTIAL ANALYSIS  

PROJECT NAME North Novato Overhead Widen SOIL GROUPS FAULT INFO
PROJECT NO. 2011-145-BRG 1. GRAVELS, SANDS AND NONPLASTIC SILTS SAN ANDREAS FAULT (NORTH COAST SECTION) 

BORING NO. R-11-NO-001 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.63
FAULT M w  = 7.9

BOREHOLE DIA (in)= 5 HAMMER ENERGY = 84%
GW DEPTH (ft)= 11 MSF = 0.94

Sample Depth Soil Blow Sampler v v'
No (ft) Type Count Type (psf) (psf)

1 5 2 21 MC 315 625 0.99 20.5 1.4 0.75 1.0 1.15 24.7 1.45 36.0 1.00 1
2 10 2 9 MC 630 1250 0.98 8.8 1.4 0.80 1.0 1.00 9.8 1.21 11.8 1.00 1
3 15 2 10 MC 945 1625 0.97 9.8 1.4 0.85 1.0 1.00 11.6 1.09 12.7 1.00 1
4 20 2 24 MC 1260 1938 0.96 23.4 1.4 0.95 1.0 1.15 35.8 1.01 36.3 1.00 1
5 25 2 21 MC 3125 2250 0.94 20.5 1.4 0.95 1.0 1.15 31.3 0.95 29.6 0.95 1
6 30 1 36 MC 3750 2563 0.92 0.55 35.1 1.4 1.00 1.0 1.00 49.1 0.89 43.6 43.6 0.91 1

(N1)60, CSCS K K F.S.N60 CN (N1)60 F.C.CB CRR7.5

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

d CSR SPT-Neq. CE CR

7 35 1 52 MC 4375 2875 0.89 0.55 50.7 1.4 1.00 1.0 1.15 81.6 0.83 68.1 68.1 0.86 1
8 40 1 79 MC 5000 3188 0.85 0.55 77.0 1.4 1.00 1.0 1.15 124.0 0.79 97.7 97.7 0.83 1
9 45 1 50 MC 5625 3500 0.80 0.53 48.8 1.4 1.00 1.0 1.15 78.5 0.75 58.5 58.5 0.80 1

10 50 1 50 MC 6250 3813 0.75 0.51 48.8 1.4 1.00 1.0 1.15 78.5 0.71 55.6 55.6 0.77 1
11 55 2 14 MC 6875 4125 0.70 13.7 1.4 1.00 1.0 1.15 22.0 0.67 14.8 0.75 1
12 60 1 16 MC 7500 4438 0.66 0.46 15.6 1.4 1.00 1.0 1.15 25.1 0.64 16.2 7% 16.4 0.17 0.73 1 0.26
13 70 2 16 MC 8750 5063 0.59 15.6 1.4 1.00 1.0 1.15 25.1 0.59 14.8 0.69 1
14 74.5 1 50 MC 9312.5 5344 0.57 0.41 48.8 1.4 1.00 1.0 1.15 78.5 0.57 44.6 44.6 0.67 1

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships
      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))
      for FC > 35%                 = 5.0,                                = 1.2

Reference:  Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Soils,
                   Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
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LIQUEFACTION POTENTIAL ANALYSIS  

PROJECT NAME North Novato Overhead Widen SOIL GROUPS FAULT INFO
PROJECT NO. 2011-145-BRG 1. GRAVELS, SANDS AND NONPLASTIC SILTS SAN ANDREAS FAULT (NORTH COAST SECTION) 

BORING NO. R-12-NO-003 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.63
FAULT M w  = 7.9

BOREHOLE DIA (in)= 5 HAMMER ENERGY = 77%
GW DEPTH (ft)= 7 MSF = 0.94

Sample Depth Soil Blow Sampler v v'
No (ft) Type Count Type (psf) (psf)

1 6 1 15 MC 378 750 0.99 0.20 14.6 1.3 0.75 1.0 1.15 16.2 1.40 22.6 18% 27.3 0.35 1.00 1
2 11 2 4 MC 693 1094 0.98 3.9 1.3 0.80 1.0 1.00 4.0 1.26 5.0 1.00 1
3 16 2 16 MC 1008 1406 0.97 15.6 1.3 0.85 1.0 1.00 17.0 1.16 19.7 1.00 1
4 21 2 22 MC 1323 1719 0.95 21.5 1.3 0.95 1.0 1.15 30.1 1.07 32.1 1.00 1
5 26 1 25 SPT 3250 2031 0.94 0.61 25.0 1.3 0.95 1.2 1.15 42.1 0.99 41.8 41.8 0.99 1
6 31 2 7 MC 3875 2344 0.92 6.8 1.3 1.00 1.0 1.00 8.8 0.93 8.1 0.94 1

CB CRR7.5

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

d CSR SPT-Neq. CE CR CS K K F.S.N60 CN (N1)60 F.C. (N1)60, CS

7 36 2 25 MC 4500 2656 0.88 24.4 1.3 1.00 1.0 1.15 36.0 0.87 31.3 0.89 1
8 41 2 24 MC 5125 2969 0.84 23.4 1.3 1.00 1.0 1.15 34.5 0.82 28.3 0.85 1
9 46 1 22 MC 5750 3281 0.79 0.57 21.5 1.3 1.00 1.0 1.00 27.5 0.77 21.3 38% 30.6 0.82 1

10 51 2 60 MC 6375 3594 0.74 58.5 1.3 1.00 1.0 1.15 86.3 0.73 63.4 0.79 1
11 55.5 1 50 MC 6937.5 3875 0.70 0.51 48.8 1.3 1.00 1.0 1.15 71.9 0.70 50.4 50.4 0.77 1

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships
      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))
      for FC > 35%                 = 5.0,                                = 1.2

Reference:  Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Soils,
                   Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10

Liquefaction SPT 5/31/2012
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GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 2011-145-BRG PLATE NO.: 1

MSN A3-NB HOV WIDENING PROJECT - NORTH NOVATO OVERHEAD WIDEN, NOVATO
MARIN COUNTY, CALIFORNIA
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

MSN A3-NB HOV WIDENING PROJECT - NORTH NOVATO OVERHEAD WIDEN, NOVATO
MARIN COUNTY, CALIFORNIA

JOB NO.: 2011-145-BRG PLATE NO.: 3

Source: Brabb, E.E., Graymer, R.W., and Jones, D.L.; 2000; 
Geologic Map and Map Database of Parts of Marin, San 
Francisco, Alameda, Contra Costa, and Sonoma 
Counties, California. 

Legend:
Qmf - Artificial fill over marine and marsh deposits (Quaternary)
Qal - Alluvium (Quaternary)
KJfm - Metagraywacke (Early Cretaceous and Late Jurassic)

GEOLOGIC MAP

Approximate
Project Location

0 1 mi



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

MSN A3-NB HOV WIDENING PROJECT - NORTH NOVATO OVERHEAD WIDEN, NOVATO
MARIN COUNTY, CALIFORNIA

JOB NO.: 2011-145-BRG PLATE NO.: 4

FAULT MAP

Approx. Project
Locations

Source: 2007 Caltrans Deterministic PGA Map Fault Identification 
Numbers (FID) Shown September 2007

Legend
157- Rodgers Creek fault (Mmax=7.1)
308 - San Andreas fault zone (North Coast section) ( Mmax=7.9)
353 - Hayward fault zone (Northern section) (Mmax=7.3)

0 15 Miles



Site Information Recommended Response Spectrum

Latitude: 38.1220

Longitude -122.5658

VS30 (m/s) = 230 0.0 0.5816 1.000 1.000 0.582

Z 1.0 (m) = N/A 0.1 0.9563 1.000 1.000 0.956

Z 2.5 (km) = N/A 0.2 1.236 1.000 1.000 1.236

0.3 1.2684 1.000 1.000 1.268

8.1 0.5 1.1783 1.000 1.000 1.178

1.0 0.8809 1.200 1.000 1.057

2.0 0.5579 1.200 1.000 0.669

Governing Curve: 3.0 0.3722 1.200 1.000 0.447

USGS Deaggregation 2008 (beta) 4.0 0.2677 1.200 1.000 0.321

5.0 0.2184 1.200 1.000 0.262

Source:

1. Caltrans ARS Online tool (V.1.0.4, http://dap3.dot.ca.gov/shake_stable/)

2. USGS Deaggregation 2008 beta (http://eqint.cr.usgs.gov/deaggint/2008/index.php)

3. Caltrans Geotechnical Services Design Manual (Version 1.0) 

Note:

Refer to "ARS Spreadsheet" (attached) for development of the recommended ARS curve.

PARIKH CONSULTANTS, INC.
GEOTECHNICAL ENGINEERING
MATERIALS TESTING Project No.: 2011-145-BRG Plate No.: 5A

Near Fault Factor,  
Derived from USGS 
Deagg. Dist (km) =

MSN A3 - NB HOV WIDENING PROJECT -                             
NORTH NOVATO OVERHEAD WIDEN, NOVATO

MARIN COUNTY, CALIFORNIA
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S:\Ongoing\Alston Lam\2011-145 MSN A3\Bridge Foundation\ARS Curve\



Site Information
Latitude: 38.1220 0.0 0.268 0.482 0.582

Longitude -122.5658 0.1 0.435 0.754 0.956

VS30 (m/s) = 230 0.2 0.557 0.952 1.236

Z 1.0 (m) = N/A 0.3 0.563 1.014 1.268

Z 2.5 (km) = N/A 0.5 0.511 1.008 1.178

1.0 0.434 0.955 1.057

8.1 2.0 0.281 0.640 0.669

3.0 0.187 0.439 0.447

4.0 0.137 0.320 0.321

5.0 0.108 0.260 0.262

Source:

1. Caltrans ARS Online tool (V.1.0.4, http://dap3.dot.ca.gov/shake_stable/)

2. USGS Deaggregation 2008 beta (http://eqint.cr.usgs.gov/deaggint/2008/index.php)

3. Caltrans Geotechnical Services Design Manual (Version 1.0) 

Note:

Refer to "ARS Spreadsheet" (attached) for development of the recommended ARS curve.

PARIKH CONSULTANTS, INC.
GEOTECHNICAL ENGINEERING
MATERIALS TESTING Project No.: 2011-145-BRG Plate No.: 5B

MSN A3 - NB HOV WIDENING PROJECT -                            
NORTH NOVATO OVERHEAD WIDEN, NOVATO

MARIN COUNTY, CALIFORNIA

USGS Deaggregation Final 
Adjusted Spectral 
Acceleration (g)

Caltrans Probabilistic
Final Adjusted Spectral 

Acceleration (g)

Deterministic
Final Adjusted 

Spectral 
Acceleration (g)

Near Fault Factor,  
Derived from USGS 
Deagg. Dist (km) =
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ACCELERATION RESPONSE SPECTRUM COMPARISONS

2008 USGS Deag. Hazard (Rock Adj. by CT)

Deterministic
Final Adjusted Spectral Acceleration (g)

Caltrans Probabilistic
Final Adjusted Spectral Acceleration (g)

USGS Deaggregation Final Adjusted Spectral
Acceleration (g)
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Reference: Chapter 4, Foundation and Geologic Site Hazards, FEMA 356, November 2000

   For North Novato OH (Widen), the recommened passive resistance against the vertical sid
  of the pile caps is 3.5 ksf.  This is a uniformly distributed resistance for seismic & ultimate conditio
   

JOB NO.: 2011-145-BRG

NORTH NOVATO OVERHEAD WIDEN, NOVATO
MARIN COUNTY, CALIFORNIA

Plate No.: 6

PASSIVE PRESSURE MOBILIZATION 
AGAINST PILE CAPS
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.1220 -122.5658

VS30 (m/s) = 230

Z 1.0 (m) = 335

Z 2.5 (km) = 2.00

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 
Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.482 1 1 0.482 0 0.590 1.000 0.818 1.000 0.483 0.482 0.2%
0.02 0.551 1 1 0.551 0.2 1.476 1.000 0.648 1.000 0.956 0.952 0.4%

0.022 0.561 1 1 0.561 0.3 1.232 1.000 0.863 1.000 1.063 1.014 4.6%
0.025 0.576 1 1 0.576 1 0.484 1.200 1.649 1.000 0.957 0.955 0.2%
0.029 0.593 1 1 0.593
0.03 0.596 1 1 0.596 Max % Difference = 4.6%

0.032 0.604 1 1 0.604
0.035 0.615 1 1 0.615
0.036 0.618 1 1 0.618
0.04 0.631 1 1 0.631 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors

0.042 0.637 1 1 0.637
0.044 0.643 1 1 0.643
0.045 0.645 1 1 0.645
0.046 0.648 1 1 0.648
0.048 0.654 1 1 0.654 0 0.5816 1.000 1.000 0.582 0.482 17.1%

0.05 0.659 1 1 0.659 0.1 0.9563 1.000 1.000 0.956 0.754 21.2%

0.055 0.671 1 1 0.671 0.2 1.236 1.000 1.000 1.236 0.952 23.0%

0.06 0.683 1 1 0.683 0.3 1.2684 1.000 1.000 1.268 1.014 20.1%

0.065 0.693 1 1 0.693 0.5 1.1783 1.000 1.000 1.178 1.008 14.5%
0.067 0.697 1 1 0.697 1 0.8809 1.200 1.000 1.057 0.955 9.7%
0.07 0.703 1 1 0.703 2 0.5579 1.200 1.000 0.669 0.64 4.4%

0.075 0.713 1 1 0.713 3 0.3722 1.200 1.000 0.447 0.439 1.7%
0.08 0.722 1 1 0.722 4 0.2677 1.200 1.000 0.321 0.32 0.4%

0.085 0.731 1 1 0.731 5 0.2184 1.200 1.000 0.262 0.26 0.8%
0.09 0.739 1 1 0.739

0.095 0.746 1 1 0.746 Max % Difference = 14.5%
0.1 0.754 1 1 0.754
0.11 0.779 1 1 0.779
0.12 0.802 1 1 0.802
0.13 0.823 1 1 0.823

0.133 0.83 1 1 0.83
0.14 0.844 1 1 0.844
0.15 0.864 1 1 0.864
0.16 0.883 1 1 0.883
0.17 0.901 1 1 0.901
0.18 0.919 1 1 0.919
0.19 0.935 1 1 0.935
0.2 0.952 1 1 0.952
0.22 0.966 1 1 0.966
0.24 0.979 1 1 0.979
0.25 0.986 1 1 0.986
0.26 0.992 1 1 0.992
0.28 1.003 1 1 1.003
0.29 1.009 1 1 1.009

Adj. For 
Basin Effect

ARS Online 
Final Adj. 

Spect. Accel.

Place ARS Online Probabilistic Data Here               
"Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs
(or 975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is 
used to estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the 
"calculation" tab.

8.1

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

INPUT   
USGS 
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Accel
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Effect
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ARS Online

2008 USGS Deag. Hazard (Beta)
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0.3 1.014 1 1 1.014
0.32 1.014 1 1 1.014
0.34 1.013 1 1 1.013
0.35 1.012 1 1 1.012
0.36 1.012 1 1 1.012
0.38 1.011 1 1 1.011
0.4 1.011 1 1 1.011
0.42 1.01 1 1 1.01
0.44 1.01 1 1 1.01
0.45 1.009 1 1 1.009
0.46 1.009 1 1 1.009
0.48 1.009 1 1 1.009
0.5 1.008 1 1 1.008
0.55 0.985 1 1.02 1.004
0.6 0.964 1 1.04 1.002
0.65 0.945 1 1.06 1.001

0.667 0.939 1 1.067 1.001
0.7 0.927 1 1.08 1.002
0.75 0.912 1 1.1 1.003
0.8 0.884 1 1.12 0.991
0.85 0.86 1 1.14 0.98
0.9 0.837 1 1.16 0.971
0.95 0.816 1 1.18 0.962

1 0.796 1 1.2 0.955
1.1 0.754 1 1.2 0.904
1.2 0.717 1 1.2 0.86
1.3 0.684 1 1.2 0.821
1.4 0.656 1 1.2 0.787
1.5 0.63 1 1.2 0.756
1.6 0.607 1 1.2 0.728
1.7 0.586 1 1.2 0.703
1.8 0.567 1 1.2 0.68
1.9 0.55 1 1.2 0.659
2 0.534 1 1.2 0.64

2.2 0.488 1 1.2 0.586
2.4 0.45 1 1.2 0.54
2.5 0.434 1 1.2 0.52
2.6 0.418 1 1.2 0.502
2.8 0.39 1 1.2 0.468
3 0.366 1 1.2 0.439

3.2 0.341 1 1.2 0.409
3.4 0.319 1 1.2 0.383
3.5 0.309 1 1.2 0.371
3.6 0.3 1 1.2 0.36
3.8 0.282 1 1.2 0.339
4 0.267 1 1.2 0.32

4.2 0.255 1 1.2 0.306
4.4 0.244 1 1.2 0.293
4.6 0.234 1 1.2 0.281
4.8 0.225 1 1.2 0.27
5 0.217 1 1.2 0.26
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4/3/12 Printer Friendly View

1/14dap3.dot.ca.gov/shake_stable/print_view.php?x=-224.4946596182201&y=14.916096764764513&lat=3…

Map data ©2012 Google -

SELECT SITE LOCATION

CALCULATED SPECTRA



4/3/12 Printer Friendly View

2/14dap3.dot.ca.gov/shake_stable/print_view.php?x=-224.4946596182201&y=14.916096764764513&lat=3…

Rodgers Creek fault

Fault ID: 157

Maximum Magnitude (MMax): 7.1

Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V

Bottom of Rupture Plane: 12.00 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 11.23 km

Rjb: 11.23 km
Rx: 11.23 km

Fnorm: 0

Frev: 0

SITE DATA

Shear Wave Velocity, Vs30: 230 m/s

Latitude: 38.122000

Longitude: -122.565800

Depth to Vs = 1.0 km/s: 335 m

Depth to Vs = 2.5 km/s: 2.00 km

DETERMINISTIC



4/3/12 Printer Friendly View

3/14dap3.dot.ca.gov/shake_stable/print_view.php?x=-224.4946596182201&y=14.916096764764513&lat=3…

Frev: 0

Period
SA(Base

Spectrum)

Basin

Factor

Near Fault

Factor(Applied)

SA(Final

Spectrum)

0.01 0.268 1.000 1.000 0.268

0.02 0.271 1.000 1.000 0.271

0.022 0.273 1.000 1.000 0.273

0.025 0.276 1.000 1.000 0.276

0.029 0.280 1.000 1.000 0.280

0.03 0.281 1.000 1.000 0.281

0.032 0.284 1.000 1.000 0.284

0.035 0.289 1.000 1.000 0.289

0.036 0.291 1.000 1.000 0.291

0.04 0.297 1.000 1.000 0.297

0.042 0.300 1.000 1.000 0.300

0.044 0.304 1.000 1.000 0.304

0.045 0.305 1.000 1.000 0.305

0.046 0.307 1.000 1.000 0.307

0.048 0.311 1.000 1.000 0.311

0.05 0.314 1.000 1.000 0.314

0.055 0.326 1.000 1.000 0.326

0.06 0.337 1.000 1.000 0.337

0.065 0.349 1.000 1.000 0.349

0.067 0.354 1.000 1.000 0.354

0.07 0.361 1.000 1.000 0.361

0.075 0.373 1.000 1.000 0.373

0.08 0.386 1.000 1.000 0.386

0.085 0.398 1.000 1.000 0.398

0.09 0.411 1.000 1.000 0.411

0.095 0.423 1.000 1.000 0.423

0.1 0.435 1.000 1.000 0.435

0.11 0.455 1.000 1.000 0.455

0.12 0.474 1.000 1.000 0.474

0.13 0.491 1.000 1.000 0.491

0.133 0.496 1.000 1.000 0.496

0.14 0.506 1.000 1.000 0.506

0.15 0.520 1.000 1.000 0.520

0.16 0.530 1.000 1.000 0.530

0.17 0.538 1.000 1.000 0.538

0.18 0.545 1.000 1.000 0.545

0.19 0.551 1.000 1.000 0.551

0.2 0.557 1.000 1.000 0.557

0.22 0.561 1.000 1.000 0.561

0.24 0.564 1.000 1.000 0.564
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0.24 0.564 1.000 1.000 0.564

0.25 0.564 1.000 1.000 0.564

0.26 0.564 1.000 1.000 0.564

0.28 0.564 1.000 1.000 0.564

0.29 0.563 1.000 1.000 0.563

0.3 0.563 1.000 1.000 0.563

0.32 0.559 1.000 1.000 0.559

0.34 0.554 1.000 1.000 0.554

0.35 0.551 1.000 1.000 0.551

0.36 0.549 1.000 1.000 0.549

0.38 0.543 1.000 1.000 0.543

0.4 0.538 1.000 1.000 0.538

0.42 0.532 1.000 1.000 0.532

0.44 0.527 1.000 1.000 0.527

0.45 0.524 1.000 1.000 0.524

0.46 0.521 1.000 1.000 0.521

0.48 0.516 1.000 1.000 0.516

0.5 0.511 1.000 1.000 0.511

0.55 0.490 1.000 1.020 0.499

0.6 0.471 1.000 1.040 0.489

0.65 0.453 1.000 1.060 0.480

0.667 0.448 1.000 1.067 0.478

0.7 0.438 1.000 1.080 0.473

0.75 0.423 1.000 1.100 0.465

0.8 0.408 1.000 1.120 0.457

0.85 0.394 1.000 1.140 0.449

0.9 0.381 1.000 1.160 0.442

0.95 0.369 1.000 1.180 0.436

1 0.358 1.000 1.200 0.429

1.1 0.335 1.000 1.200 0.402

1.2 0.315 1.000 1.200 0.379

1.3 0.298 1.000 1.200 0.357

1.4 0.282 1.000 1.200 0.338

1.5 0.267 1.000 1.200 0.320

1.6 0.252 1.000 1.200 0.302

1.7 0.238 1.000 1.200 0.286

1.8 0.226 1.000 1.200 0.271

1.9 0.215 1.000 1.200 0.258

2 0.205 1.000 1.200 0.246

2.2 0.185 1.000 1.200 0.222

2.4 0.168 1.000 1.200 0.202

2.5 0.160 1.000 1.200 0.193

2.6 0.153 1.000 1.200 0.184

2.8 0.141 1.000 1.200 0.169
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2.8 0.141 1.000 1.200 0.169

3 0.130 1.000 1.200 0.156

3.2 0.120 1.000 1.200 0.144

3.4 0.112 1.000 1.200 0.134

3.5 0.108 1.000 1.200 0.130

3.6 0.104 1.000 1.200 0.125

3.8 0.098 1.000 1.200 0.117

4 0.092 1.000 1.200 0.110

4.2 0.087 1.000 1.200 0.104

4.4 0.082 1.000 1.200 0.098

4.6 0.077 1.000 1.200 0.093

4.8 0.073 1.000 1.200 0.088

5 0.070 1.000 1.200 0.084

San Andreas fault zone (North Coast section)

Fault ID: 308

Maximum Magnitude (MMax): 7.9

Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V

Bottom of Rupture Plane: 11.00 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 21.44 km

Rjb: 21.44 km

Rx: 21.44 km

Fnorm: 0

Frev: 0

Period
SA(Base

Spectrum)

Basin

Factor

Near Fault

Factor(Applied)

SA(Final

Spectrum)

0.01 0.227 1.000 1.000 0.227

0.02 0.229 1.000 1.000 0.229

0.022 0.231 1.000 1.000 0.231

0.025 0.234 1.000 1.000 0.234

0.029 0.237 1.000 1.000 0.237

0.03 0.238 1.000 1.000 0.238
0.032 0.240 1.000 1.000 0.240

0.035 0.244 1.000 1.000 0.244

0.036 0.245 1.000 1.000 0.245

0.04 0.250 1.000 1.000 0.250

0.042 0.253 1.000 1.000 0.253

0.044 0.256 1.000 1.000 0.256

0.045 0.258 1.000 1.000 0.258

0.046 0.259 1.000 1.000 0.259
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0.046 0.259 1.000 1.000 0.259

0.048 0.262 1.000 1.000 0.262

0.05 0.265 1.000 1.000 0.265

0.055 0.274 1.000 1.000 0.274

0.06 0.284 1.000 1.000 0.284

0.065 0.293 1.000 1.000 0.293

0.067 0.297 1.000 1.000 0.297

0.07 0.303 1.000 1.000 0.303

0.075 0.313 1.000 1.000 0.313

0.08 0.324 1.000 1.000 0.324

0.085 0.334 1.000 1.000 0.334

0.09 0.345 1.000 1.000 0.345

0.095 0.356 1.000 1.000 0.356

0.1 0.366 1.000 1.000 0.366

0.11 0.384 1.000 1.000 0.384

0.12 0.401 1.000 1.000 0.401

0.13 0.417 1.000 1.000 0.417

0.133 0.421 1.000 1.000 0.421

0.14 0.431 1.000 1.000 0.431

0.15 0.443 1.000 1.000 0.443

0.16 0.452 1.000 1.000 0.452

0.17 0.460 1.000 1.000 0.460

0.18 0.468 1.000 1.000 0.468

0.19 0.474 1.000 1.000 0.474

0.2 0.480 1.000 1.000 0.480

0.22 0.485 1.000 1.000 0.485

0.24 0.490 1.000 1.000 0.490

0.25 0.491 1.000 1.000 0.491

0.26 0.492 1.000 1.000 0.492

0.28 0.493 1.000 1.000 0.493

0.29 0.493 1.000 1.000 0.493

0.3 0.493 1.000 1.000 0.493

0.32 0.490 1.000 1.000 0.490

0.34 0.486 1.000 1.000 0.486

0.35 0.484 1.000 1.000 0.484

0.36 0.482 1.000 1.000 0.482

0.38 0.477 1.000 1.000 0.477

0.4 0.472 1.000 1.000 0.472

0.42 0.470 1.000 1.000 0.470

0.44 0.468 1.000 1.000 0.468

0.45 0.467 1.000 1.000 0.467

0.46 0.466 1.000 1.000 0.466

0.48 0.464 1.000 1.000 0.464

0.5 0.461 1.000 1.000 0.461
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0.5 0.461 1.000 1.000 0.461

0.55 0.449 1.000 1.007 0.452

0.6 0.437 1.000 1.014 0.443

0.65 0.427 1.000 1.021 0.436

0.667 0.423 1.000 1.024 0.433

0.7 0.417 1.000 1.028 0.429

0.75 0.408 1.000 1.036 0.422

0.8 0.397 1.000 1.043 0.414

0.85 0.388 1.000 1.050 0.407

0.9 0.378 1.000 1.057 0.400

0.95 0.370 1.000 1.064 0.394

1 0.362 1.000 1.071 0.387

1.1 0.345 1.000 1.071 0.369

1.2 0.329 1.000 1.071 0.353

1.3 0.315 1.000 1.071 0.338

1.4 0.303 1.000 1.071 0.324

1.5 0.291 1.000 1.071 0.311

1.6 0.277 1.000 1.071 0.297

1.7 0.265 1.000 1.071 0.284

1.8 0.254 1.000 1.071 0.272

1.9 0.243 1.000 1.071 0.261

2 0.234 1.000 1.071 0.251

2.2 0.214 1.000 1.071 0.229

2.4 0.196 1.000 1.071 0.210

2.5 0.188 1.000 1.071 0.202

2.6 0.181 1.000 1.071 0.194

2.8 0.168 1.000 1.071 0.180

3 0.156 1.000 1.071 0.167

3.2 0.146 1.000 1.071 0.156

3.4 0.136 1.000 1.071 0.146

3.5 0.132 1.000 1.071 0.142

3.6 0.128 1.000 1.071 0.137

3.8

0.121 1.000 1.071 0.129

4 0.114 1.000 1.071 0.122

4.2 0.108 1.000 1.071 0.116

4.4 0.103 1.000 1.071 0.111

4.6 0.098 1.000 1.071 0.105

4.8 0.094 1.000 1.071 0.101

5 0.090 1.000 1.071 0.096

PROBABILISTIC
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Probabilistic Model 

USGS Seismic Hazard Map(2008) 975 Year Return Period

Period
SA(Base

Spectrum)

Basin

Factor

Near Fault

Factor(Applied)

SA(Final

Spectrum)

0.01 0.482 1.000 1.000 0.482

0.02 0.551 1.000 1.000 0.551

0.022 0.561 1.000 1.000 0.561

0.025 0.576 1.000 1.000 0.576

0.029 0.593 1.000 1.000 0.593

0.03 0.596 1.000 1.000 0.596

0.032 0.604 1.000 1.000 0.604

0.035 0.615 1.000 1.000 0.615

0.036 0.618 1.000 1.000 0.618

0.04 0.631 1.000 1.000 0.631

0.042 0.637 1.000 1.000 0.637

0.044 0.643 1.000 1.000 0.643

0.045 0.645 1.000 1.000 0.645

0.046 0.648 1.000 1.000 0.648

0.048 0.654 1.000 1.000 0.654

0.05 0.659 1.000 1.000 0.659

0.055 0.671 1.000 1.000 0.671

0.06 0.683 1.000 1.000 0.683

0.065 0.693 1.000 1.000 0.693

0.067 0.697 1.000 1.000 0.697

0.07 0.703 1.000 1.000 0.703

0.075 0.713 1.000 1.000 0.713

0.08 0.722 1.000 1.000 0.722

0.085 0.731 1.000 1.000 0.731

0.09 0.739 1.000 1.000 0.739

0.095 0.746 1.000 1.000 0.746

0.1 0.754 1.000 1.000 0.754

0.11 0.779 1.000 1.000 0.779

0.12 0.802 1.000 1.000 0.802

0.13 0.823 1.000 1.000 0.823

0.133 0.830 1.000 1.000 0.830

0.14 0.844 1.000 1.000 0.844

0.15 0.864 1.000 1.000 0.864

0.16 0.883 1.000 1.000 0.883

0.17 0.901 1.000 1.000 0.901

0.18 0.919 1.000 1.000 0.919

0.19 0.935 1.000 1.000 0.935

0.2 0.952 1.000 1.000 0.952

0.22 0.966 1.000 1.000 0.966
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0.24 0.979 1.000 1.000 0.979

0.25 0.986 1.000 1.000 0.986

0.26 0.992 1.000 1.000 0.992

0.28 1.003 1.000 1.000 1.003

0.29 1.009 1.000 1.000 1.009

0.3 1.014 1.000 1.000 1.014

0.32 1.014 1.000 1.000 1.014

0.34 1.013 1.000 1.000 1.013

0.35 1.012 1.000 1.000 1.012

0.36 1.012 1.000 1.000 1.012

0.38 1.011 1.000 1.000 1.011

0.4 1.011 1.000 1.000 1.011

0.42 1.010 1.000 1.000 1.010

0.44 1.010 1.000 1.000 1.010

0.45 1.009 1.000 1.000 1.009

0.46 1.009 1.000 1.000 1.009

0.48 1.009 1.000 1.000 1.009

0.5 1.008 1.000 1.000 1.008

0.55 0.985 1.000 1.020 1.004

0.6 0.964 1.000 1.040 1.002

0.65 0.945 1.000 1.060 1.001

0.667 0.939 1.000 1.067 1.001

0.7 0.927 1.000 1.080 1.002

0.75 0.912 1.000 1.100 1.003

0.8 0.884 1.000 1.120 0.991

0.85 0.860 1.000 1.140 0.980

0.9 0.837 1.000 1.160 0.971

0.95 0.816 1.000 1.180 0.962

1 0.796 1.000 1.200 0.955

1.1 0.754 1.000 1.200 0.904
1.2 0.717 1.000 1.200 0.860

1.3 0.684 1.000 1.200 0.821

1.4 0.656 1.000 1.200 0.787

1.5 0.630 1.000 1.200 0.756

1.6 0.607 1.000 1.200 0.728

1.7 0.586 1.000 1.200 0.703

1.8 0.567 1.000 1.200 0.680

1.9 0.550 1.000 1.200 0.659

2 0.534 1.000 1.200 0.640

2.2 0.488 1.000 1.200 0.586

2.4 0.450 1.000 1.200 0.540

2.5 0.434 1.000 1.200 0.520

2.6 0.418 1.000 1.200 0.502
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Period SA

0.01 0.224

0.02 0.226

0.022 0.228

0.025 0.231

0.029 0.234

0.03 0.235

0.032 0.239

0.035 0.243

0.036 0.245

0.04 0.250

0.042 0.253

0.044 0.257

0.045 0.258

0.046 0.260

0.048 0.263

0.05 0.266

0.055 0.278

0.06 0.289

0.065 0.300

0.067 0.305

0.07 0.312

0.075 0.323

0.08 0.335

0.085 0.347

2.8 0.390 1.000 1.200 0.468

3 0.366 1.000 1.200 0.439

3.2 0.341 1.000 1.200 0.409

3.4 0.319 1.000 1.200 0.383

3.5 0.309 1.000 1.200 0.371

3.6 0.300 1.000 1.200 0.360

3.8 0.282 1.000 1.200 0.339

4 0.267 1.000 1.200 0.320

4.2 0.255 1.000 1.200 0.306

4.4 0.244 1.000 1.200 0.293

4.6 0.234 1.000 1.200 0.281

4.8 0.225 1.000 1.200 0.270

5 0.217 1.000 1.200 0.260

MINIMUM DETERMINISTIC SPECTRUM
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0.09 0.359

0.095 0.371

0.1 0.382

0.11 0.401

0.12 0.418

0.13 0.434

0.133 0.438

0.14 0.448

0.15 0.460

0.16 0.467

0.17 0.473

0.18 0.479

0.19 0.483

0.2 0.487

0.22 0.488

0.24 0.487

0.25 0.486

0.26 0.485

0.28 0.482

0.29 0.481

0.3 0.479

0.32 0.473

0.34 0.466

0.35 0.463

0.36 0.460

0.38 0.453

0.4 0.446

0.42 0.438

0.44 0.430

0.45 0.426

0.46 0.422

0.48 0.414

0.5 0.407

0.55 0.382

0.6 0.361

0.65 0.342

0.667 0.336

0.7 0.325

0.75 0.310

0.8 0.295

0.85 0.281

0.9 0.268

0.95 0.257
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0.95 0.257

1 0.246

1.1 0.226

1.2 0.209

1.3 0.194

1.4 0.180

1.5 0.168

1.6 0.157

1.7 0.147

1.8 0.137

1.9 0.129

2 0.122

2.2 0.108

2.4 0.097

2.5 0.092

2.6 0.088

2.8 0.080

3 0.073

3.2 0.067

3.4 0.062

3.5 0.060

3.6 0.057

3.8 0.053

4 0.050

4.2 0.047

4.4 0.044
4.6 0.041

4.8 0.039

5 0.037

Period SA

0.01 0.482

0.02 0.551

0.022 0.561

0.025 0.576

0.029 0.593

0.03 0.596

0.032 0.604

0.035 0.615

0.036 0.618

0.04 0.631

0.042 0.637

0.044 0.643

Envelope Data
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0.044 0.643

0.045 0.645

0.046 0.648

0.048 0.654

0.05 0.659

0.055 0.671

0.06 0.683

0.065 0.693

0.067 0.697

0.07 0.703

0.075 0.713

0.08 0.722

0.085 0.731

0.09 0.739

0.095 0.746

0.1 0.754

0.11 0.779

0.12 0.802

0.13 0.823

0.133 0.830

0.14 0.844

0.15 0.864

0.16 0.883

0.17 0.901

0.18 0.919

0.19 0.935

0.2 0.952

0.22 0.966

0.24 0.979

0.25 0.986

0.26 0.992

0.28 1.003

0.29 1.009

0.3 1.014

0.32 1.014

0.34 1.013

0.35 1.012

0.36 1.012

0.38 1.011

0.4 1.011

0.42 1.010

0.44 1.010

0.45 1.009

0.46 1.009
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0.46 1.009

0.48 1.009

0.5 1.008

0.55 1.004

0.6 1.002

0.65 1.001

0.667 1.001

0.7 1.002

0.75 1.003

0.8 0.991

0.85 0.980

0.9 0.971

0.95 0.962

1 0.955

1.1 0.904

1.2 0.860

1.3 0.821

1.4 0.787

1.5 0.756

1.6 0.728

1.7 0.703

1.8 0.680

1.9 0.659

2 0.640

2.2 0.586

2.4 0.540

2.5 0.520

2.6 0.502

2.8 0.468

3 0.439

3.2 0.409

3.4 0.383

3.5 0.371

3.6 0.360

3.8 0.339

4 0.320

4.2 0.306

4.4 0.293

4.6 0.281

4.8 0.270

5 0.260
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1 INTRODUCTION

1.1 Purpose and Scope

The California Department of Transportation (Caltrans), in cooperation with Federal
Highway Administration (FHWA), the Transportation Authority of Marin (TAM), and
Sonoma County Transportation Authority (SCTA) propose to make improvements on
United  States  Highway  (US)  101  through  the  Marin/Sonoma  Narrows  (MSN)  between
State Route (SR) 37 in the City of Novato to just north of the Corona Road Overcrossing
(Bridge No. 20-0160) in the City of Petaluma for a total of 16.1 miles.  The project limits
are divided into three segments; generally speaking, the locations include Segment A
(Novato), Segment B (Novato to Petaluma), and Segment C (Petaluma).

The  three  project  segments  are  further  divided  into  sub  segments  (such  as  A1  and  B1,
etc.).  The project segments are to be completed in two primary construction phases.
Phase 1 is fully funded and includes segments A1, B1, B2/B4, B3 and C1.  Phase 2 will
include remaining work within or between these segments, including this project known
as  Marin  Sonoma  Narrows  –  Phase  2,  referred  to  as  “MSN  A3”  or  “Project”  in  this
report.  The phase 2 projects, including this Project, were originally programmed in the
RTIP and securing funding for the remaining MSN corridor work is a high priority for
Caltrans and TAM.  In this particular instance, TAM is seeking to apply for, and pursue,
Corridor Mobility Improvement Account (CMIA) “savings,” anticipated at the end of the
2012 Fiscal Year.  As such, and similar to the B4 segment in Summer 2011, TAM’s goal
is to fund and accelerate design and PS&E documents for construction for MSN A3, to
compete as a “shovel-ready” project, eligible to procure and utilize the potentially
available CMIA savings.

Segment A3 will include transportation improvements along northbound US 101 only,
beginning in the City of Novato and ending in Marin County, between Post Mile (PM)
22.0 and PM 22.4 the approximate project limits of Segments A1 and B1.

Throughout this stretch of US 101, the Project proposes to widen northbound US 101
within the existing median and outside shoulder in order to provide a 12-foot HOV lane
and 10-foot inside and outside shoulders, thereby extending the MSN A1 HOV system
to the north by approximately two miles.  In addition to pavement widening, the HOV
extension also proposes to widen the existing North Novato Overhead (Bridge No. 27-
0094R) which is located within the southern portion of the project limits. Proposed
improvements include striping, bridge and pavement widening, pavement replacement,
pavement overlay, drainage inlets and culverts installation and/or replacement, and
reconstruction of the beam barrier. The proposed improvements for the Project do not
preclude any future MSN Phase 2 projects.
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The Project location map is shown on Figure 1 and the Project vicinity map is shown on
Figure 2.

The purpose of this drainage report is to present the following for the Project:

Existing drainage conditions
Capacities of the storm water facilities
Recommended conveyance facilities
Recommended treatment facilities

1.2 Description and Setting

The Project is located at the northeastern portion of Marin. The Project will require
modifications to existing cross culverts and construction of supplemental longitudinal
drainage facilities. The Project will not affect or redirect runoff.

Proposed Project improvements include adding an HOV lane and providing drainage
improvements within northbound lanes that are consistent with ultimate project
improvements.

1.3 National Flood Insurance Maps

The Project area is shown on the following Federal Emergency Management Agent
(FEMA) Flood Insurance Rate Maps (FIRMs):

Marin County, California (unincorporated areas), Panel 175. The map is
Community Panel number 06041C0175D last revised May 4, 2009.
Marin County, California (City of Novato), Panel 277. The map is Community
Panel number 06041C0277D last revised May 4, 2009.

Portions of the Project are within Flood Hazard Zone VE. Zone VE is defined as a coastal
flood zone with velocity hazard (wave action) and a defined base flood elevation (BFE)
(in this case elevation 8). Project FIRMettes are attached as Exhibits 1-2 in Appendix A.
All of the area within Zone VE is drainage facilities between the edge of pavement and
the right-of-way. The lowest paved grade is elevation 8.78 and is above the BFE.
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1.4 Methodology

The MSN Project improvements are evaluated using Caltrans Standard Methodology as
modified and supplemented using drainage criteria presented in Appendix A. Peak flow
rates through the Project area are computed using the Rational Method. The depth and
velocity of flow through pipe systems is analyzed using the STORMCAD computer
program, which evaluates for both surcharge and non-surcharge flow conditions. There is
a box culvert at station 449+00 that is analyzed using the HEC-RAS computer program.
Project drainage improvements are sized to convey the 25-year storm event.

1.5 Bridge Hydraulics

Creek crossings through the Project are within circular and box culverts. Existing large
facilities include a 12-foot by 4.5-foot box culvert at Station 449+00. The box culvert is a
continuation of a County 6- by 6-foot box culvert that conveys flows under Redwood
Boulevard. There is an 12-foot by 5 foot RCB at Station 421+00.

2 PROJECT OVERVIEW

2.1 Potential Project Impacts

2.1.1 Flood Plain Encroachments

The Project will place fill within portions of the FEMA zone VE. The fill will not impact
conveyance of flows and does not encroach on flow paths within the Flood Plain.

2.1.2 Residences and Other Buildings

No buildings are affected by the Project.

2.1.3 Crops

No crops are affected by the Project.

2.2 Existing Drainage System

Runoff through the Project area flows from the western hills toward the east, outfalling
directly to the Black John Slough ultimately discharging to the Petaluma River. The
Petaluma  River  drains  to  the  North  San  Pablo  Bay,  which  is  an  extension  of  San
Francisco Bay.

The Project drainage areas consist primarily of grassed open fields, with a portion of the
drainage area as grazing lands, with minor amounts of paved roadways and vegetated
roadway side-slopes. There are commercial development within the lower portions of the
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drainage area including office buildings, research center and hotels. Offsite slopes west of
the Project are steep, with typical slopes between 2:1 and 10:1. The area downstream of
the Project is tidal slough.

Ditches located adjacent to the outside shoulder convey flows to the tidal sloughs. The
flow line of a portion of the ditches is in Caltrans right-of –way with remaining portions
of ditches within Sonoma Marin Area Rail Transit (SMART) right-of-way convey flows
to Black Jack Slough.

Drainage areas for the Project cross culverts are shown on Figures 3A through 3E.
Characteristics of the drainage areas upstream of the project such as overland sheet flow,
rill flow and concentrated flow are presented in Tables 1A. Runoff coefficients for the 25
and 100-year storm evens are presented in Tables 1B. Flows for the 25 and 100-year
storm events are presented in Tables 1C. There is some storm drain piping within several
of the drainage areas. Much of the piping directs flows lateral to the flow direction and
does not appear to substantially reduce the time of concentration. For the drainage area to
Station 439+00, there is a large urbanized area and the time of shallow concentrated flow
is based on a velocity of 5 feet per second for stabilized slopes.

During  typical  storm  events,  runoff  from  the  hillsides  west  of  the  Project  will  flow
through one of 14 existing drainage facilities that convey flow under Northbound
Route101. Locations of the existing Route 101 crossings culverts are shown on
Figures 4A through 4E. Route 101 is raised above the overland flow path and currently
acts as a barrier to overland flow. Currently, during the 100-year storm event, runoff from
the northern portion of the Project will flow longitudinal along the Route 101 southbound
shoulder and overtop at a low point around Station 469+00 along the southbound lanes
and northbound lanes. Runoff from existing drainage areas upstream of Route 101 are
shown on Figures 5A through 5B.

2.2.1 Cross Culverts – HEC-RAS Analyses

One drainage ditch that conveys flow through the Project area is evaluated using the U.S.
Army Corps of Engineers HEC-RAS River Analysis System computer model. The
following describes the system evaluated using the HEC-RAS model.

Station 449+00 (Labeled as Basalt Creek on USGS maps) - A 6 by 6-foot box
culvert conveys runoff under Redwood Boulevard, immediately upstream of
the project. Runoff is conveyed under Route 101 within a 12 by 4.5-foot cross
culvert. Immediately downstream of the project, flow is through a set of five
parallel 48-inch CMP culverts. The RCB culvert conveys the 25-year event
with at least one foot freeboard to edge of travelway. During the 100-year
storm event, the peak water level will be elevation 11.9 at the 6 by 6-foot box
culvert headwall. This is 0.1 feet below top of headwall elevation and is
contained within the channel banks.



MARIN SONOMA NARROWS A3
 DRAINAGE REPORT

June 14, 2011

5

The HEC-RAS modeling results for the creek listed above are presented in Table 2. The
cross section location of the above creek is presented in Figures 6. Creek analyses start at
the  railroad  tracks  downstream  of  the  Project.   For  the  purpose  of  these  analyses,  the
starting water level at the downstream limit of the study is based on FEMA documents of
the 100-year water level.

2.2.2 Crossing Culverts

Runoff from the Project area flows easterly toward the Black John Slough. Cross culverts
convey flow from upstream drainage areas under Route 101. The locations of the existing
culverts modeled are shown on Figures 4A through 4E. In most cases, the 25-year event
peak flow rate to the existing culverts can be conveyed by the existing culverts. Three
cross culverts at Stations 470+00, 473+43 and 477+37 are undersized and cannot convey
the 25-year storm event. Runoff in excess of the culvert capacity will either be stored
within low-lying areas upstream of the culvert or will bypass the culvert as overland flow
to the next downstream facility.

For the purpose of evaluating culvert capacity, culverts are considered adequate if the 25-
year design flow rate can be conveyed with a water level that is at least three-tenths of a
foot  below  the  existing  edge  of  travelway.  The  three-tenths  of  a  foot  allowance  is  for
future southbound roadway improvements and will be needed to extend the edge of
travelway to the west.

There are no longitudinal culverts in the Project area.

2.2.3 Roadside Ditches

Surface flows from the hillsides west of Route 101 to the crown of southbound Route 101
are  collected  in  roadside  ditches  adjacent  to  Route  101  and  convey  runoff  to  the  cross
culverts. As noted previously, there are locations where the existing cross culvert cannot
convey the peak flow rate during a 25-year event. In some locations, the excess flow is
conveyed in the roadside ditch to the next downstream cross culvert.

2.2.4 Existing Stormwater Storage

There is no intentional existing storage within the Project area.

2.2.5 Existing Stormwater Treatment

There are no designated existing stormwater treatment facilities in the Project site area.
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2.3 Proposed Improvements

Drainage improvements are proposed to accommodate roadway widening improvements.

2.3.1 Crossing and Longitudinal Culverts

Existing flow patterns to existing cross culverts will be maintained. No extension of
existing or proposed crossing culverts under roadways is required in this Project’s
improvements. However, the undersized culverts will be upsized beneath Northbound
101 beginning at a G2 inlet within the median. Upsizing the three undersized culverts
will also solve the 100-year storm overtopping issue at Station 449+00 as previously
discussed in this report. Future Southbound 101 improvements will be responsible for
extending the upsized culverts underneath Southbound lanes.

Longitudinal culverts are proposed along the eastern edge of pavement and median to
capture runoff associated with superelevation of the roadway and to capture runoff to
ditches  within  the  SMART  right-of-way.  Project  longitudinal  culverts  will  make  direct
connections to existing storm drain lines via new catch basins. Modeling results of the
existing and proposed upsized cross culverts are presented in Tables 3A and 3B.

2.3.2 Roadside Ditches

Grading of the roadside ditches in portions of the median and along segments of
Southboud 101 for stormwater treatment are proposed. The proposed linear bioretention
areas for stormwater treatment will double as conveyance ditches. The ditches will have a
4-foot bottom width and a minimum depth of 0.75-feet. Normal depth calculations for
proposed conveyance ditches are presented in Table 7.

2.3.3 Gutter Spread

An existing dike is located on Northbound 101 between Stations 404+00 to 411+00.
Several other dikes are proposed on Northbound 101 with a low point on the shoulder
edge of pavement at Station 475+25. A median barrier is proposed along the entire length
of the project with a low point along Northbound 101 median at Station 442+02. Catch
basins and slotted pipe drains will be installed to maintain a flow spread width no greater
than the 10-foot shoulder. Drainage areas and 25-year peak flows to the gutters are
presented in Table 4. Gutter spread and inlet capacities are presented in Table 5. The two
inlets in a sag condition is presented in Table 6.

2.3.4 Stormwater Treatment

Stormwater will be treated by a combination of biostrips and linear bioretention areas that
will double as conveyance swales. These BMP facilities will treat by filtration of
stormwater though biofiltration soil consisting of a blend of compost and sand per the
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Regional Water Quality Control Board (RWQCB). Stormwater treatment is evaluated
separately in the Storm Water Data Report.

Stormwater treatment will occur within bioretention facilities. Rock berms are proposed
within the treatment areas to spread flows and promote infiltration thoughout the length
of the facility. Rock berms are proposed with spacing such that the top of the downstream
berm is the same elevations as the toe of the next upstream rock berm. Flow depth
through the bioretention areas is presented in Table 9. The depth of flow across the top of
rock berm is shown as less than 0.25 feet. The flow velocity is less than 3 feet per second.

2.3.5 Peak Flow Attenuation

Peak Flow attenuation is not required for this Project due to the project location in a
coastal flood region subject to velocity hazard (wave action). Projects culvert outfall to
the FEMA Flood Hazard Zone VE. Zone VE is defined as a coastal flood zone with
velocity hazard (wave action) and a defined base flood elevation (in this case elevation
8).  See project FIRMettes in Appendix B.

2.4 Unusual and Special Conditions

2.4.1 Existing Facility Conditions

A site visit was conducted April 9, 2012. Several project culverts and culverts
downstream of the project in the tidal region were found to contain about two feet of
compacted sediment. Cleaning of the existing culverts to remove sediment is proposed
for the 36-inch RCP at Station 439+00 and the 12-foot by 4.5 foot RCB at Station
449+00. Additionally, the five 48-inch CMP lines beneath the SMART tracks may
require cleaning. Caltrans has easement access to the 48-inch CMP lines.

Project culvert hydraulics calculations are based on the culverts full cross sectional area
available for flow.

2.4.2 Alternative Pipes

Alternative Pipe analysis are presented in the Geotechnical Design and Materials Report
(GDMR).

2.4.3 Corrosion and Abrasion

Evaluation of corrosion and abrasion are provided in the GDMR.
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2.4.4 Erosion

Rock slope protection (RSP) is proposed at proposed culvert outfall locations to minimize
sour at pipe outfalls. The proposed RSP outlet facilities are sized using the HEC-14
methodology. Outfall facilities sizes are presented in Table 8.

2.4.5 National Pollutant Discharge Elimination Permit (NPDES)

The Project is subject to the conditions of the Caltrans’ NPDES Permit for Storm Water
Management during General Construction Activities. This Permit requires that the
Project Resident Engineer (RE) submit a Notice of Construction (NOC) to the Regional
Water  Quality  Control  Board  at  least  30  days  prior  to  the  start  of  construction.  A
California Department of Fish and Game Streambed Alteration Permit, a Regional Water
Quality Control Board 401 Permit and a United States Army Corps of Engineers 404
Permit are required.

Project specifications will require that the Contractor prepare a Storm Water Pollution
Prevention Plan (SWPPP). The Contractor will not be allowed to start work on the
project until Caltrans has deemed that the SWPPP meets the conditions of their General
Permit. During the construction period, the Contractor shall be responsible for the
implementation  of  the  SWPPP.  Caltrans  will  monitor  compliance  with  the  SWPPP.
Water Pollution Control Details and Specifications will be provided to the Contractor as a
part of the PS&E to be used in the development of the SWPPP.

3 STORM WATER ROUTING PLAN

3.1 Proposed Storm Water Routing Scheme

Existing flow paths will be maintained. No diversions in the natural flow path are planned for
the improvements in the Project area.

4 DESIGN CRITERIA

Design criteria are presented in Appendix A.

5 DIVERSION

No diversion of runoff is proposed.
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Drainage Overland + Rill End of Rill Rill Concentrated
Area Drainage Flow Upstream Transition Rill Overland Overland Flow Flow Flow

Station Area Path Elevation Elevation Elevation Slope Length Length Slope Distance
Outfall (acres) (feet) (feet) (feet) (feet) (feet/ft) (feet) (feet) (feet/ft) (feet)

449 352.7 1,642 1,560 1,440 880 0.400 300 1,342 0.42 6,385
467 15.2 300 40 35 34 0.017 86 214 0.00 779
470 58.5 2,468 740 680 120 0.200 298 2,170 0.26 1,370
473 19.9 819 440 360 200 0.267 300 519 0.31 1,290
477 32.1 2,376 760 675 150 0.283 300 2,076 0.25 782
444 20.5 1,537 210 170 11 0.133 243 1,294 0.12 365
439 42.0 2,473 360 320 12 0.133 243 2,230 0.14 660
429 3.5 318 140 20 12 0.400 300 18 0.44 0
421 128.3 2,246 520 470 80 0.167 272 1,974 0.20 2,160

DRAINAGE REPORT
Rational Method Parameters, Area and Slope

TABLE 1A

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

BKF ENGINEERS - 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Areas-2012-04.xls



Drainage
Area Drainage Upstream Downstream Overall Overall Soil Vegetal Surface Overall Percent 10-Year 25-Year 100-Year

Station Area Elevation Elevation Length Slope Relief Infiltration Cover Storage Pervious Impervious Runoff Runoff Runoff
Outfall (acres) (feet) (feet) (feet) (feet/feet) "C" "C" "C" "C" "C" (%) Coefficient Coefficient Coefficient

449 352.7 1,560 10 8,027 .19 0.240 0.140 0.070 0.11 0.56 5 0.58 0.63 0.70
467 15.2 40 14 1,079 .02 0.110 0.140 0.070 0.11 0.43 55 0.69 0.76 0.70
470 58.5 740 9 3,838 .19 0.240 0.070 0.070 0.11 0.49 0 0.49 0.54 0.70
473 19.9 440 7 2,109 .21 0.240 0.070 0.070 0.11 0.49 0 0.49 0.54 0.70
477 32.1 760 14 3,158 .24 0.240 0.070 0.070 0.11 0.49 0 0.49 0.54 0.70
444 20.5 210 5 1,902 .11 0.240 0.070 0.070 0.11 0.49 10 0.53 0.58 0.70
439 42.0 360 4 3,133 .11 0.240 0.070 0.070 0.11 0.49 5 0.51 0.56 0.70
429 3.5 140 12 318 .40 0.315 0.070 0.070 0.11 0.57 50 0.73 0.81 0.70
421 128.3 520 3 4,406 .12 0.240 0.070 0.070 0.11 0.49 10 0.53 0.58 0.70

DRAINAGE REPORT
Rational Method Parameters, Runoff Coefficient

HDM C -COEFFICENT COMPONENTS

TABLE 1B

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

BKF ENGINEERS - 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Areas-2012-04.xls



Drainage Overland + Rill
Area Overland Shallow 25-Year 100-Year 25-Year 100-Year 25-Year 100-Year

Station Drainage Flow Rill Conc. Conc. Time of Rainfall Rainfall Peak Peak
Outfall Area Travel Velocity Flow Flow Conc Intensity Intensity Runoff Runoff Flow Rate Flow Rate

(acres) (minutes) (fps) (minutes) (minutes) (minutes) (in/hour) (in/hour) Coef. Coef. (cfs) (cfs)

449 352.7 6.81 4.5 5.0 21 33 1.45 1.80 0.63 0.70 324.0 445.0
467 15.2 8.94 .5 7.5 3 19 1.87 2.33 0.76 0.70 21.5 24.7
470 58.5 8.94 3.5 10.2 5 24 1.69 2.10 0.54 0.70 53.2 86.0
473 19.9 8.01 3.9 2.2 4 15 2.11 2.63 0.54 0.70 22.7 36.6
477 32.1 7.81 3.5 9.8 3 20 1.81 2.26 0.54 0.70 31.4 50.7
444 20.5 8.94 2.4 8.8 1 19 1.87 2.33 0.58 0.70 22.4 33.4
439 42.0 8.94 5.0 7.4 2 19 1.89 2.35 0.56 0.70 44.5 69.1
429 3.5 6.81 4.7 .1 10 2.51 3.12 0.81 0.70 7.1 7.7
421 128.3 8.94 3.1 10.6 7 27 1.60 1.99 0.58 0.70 119.6 178.5

Intercept Coefficient (Shallow) n = 0.15 (short pasture grass) Rainfall Intensity, 2-yr 24-hour3.5
Intercept Coefficient (Sheet) k = 0.213 (short grass prairie) Sheeting flow distance is 300-feet

Rational Method Parameters, Intensity and Flow
DRAINAGE REPORT

MSN A3  HOV IMPROVEMENTS
BKF #087003-20

TABLE 1C

BKF ENGINEERS - 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Areas-2012-04.xls



25-Year 100-Year Minimum 25-Year 25-Year 25-Year 25-Year 25-Year Notes
River Peak Peak Channel Energy Grade Channel Flow Top Froude

Station Flow Rate Flow Rate Elevation 25-Year 100-Year 25-Year 100-Year Slope Velocity Area Width Number Length
(feet) (cfs) (cfs) (feet) (feet) (feet) (feet) (feet) (ft/ft) (fps) (fps) (sqft) (ft)

2142 324 445 8.4 11.8 11.9 13.0 13.9 .0034 9.0 35.9 14.9 1.0
2132 324 445 2.7 9.8 11.9 10.7 12.8 .0024 7.5 43.1 6.2 .5 10
2122 324 445 2.4 9.8 11.9 10.6 12.8 .0021 7.2 45.1 6.2 .5 10
2056 324 445 2.3 8.9 9.9 9.9 11.3 .0225 8.1 40.0 6.2 .6 66 6' x 6' RCB
2055 324 445 2.3 9.4 10.7 9.6 11.0 .0027 3.8 85.8 12.2 .3 1
2030 324 445 2.2 9.1 10.1 9.4 10.5 .0029 3.9 83.9 12.2 .3 25
1970 324 445 2.0 8.9 9.7 9.2 10.1 .0029 3.9 83.7 12.2 .3 60 12' x 4.5' RCB
1900 324 445 1.6 8.7 9.3 8.9 9.6 .0026 3.5 93.3 17.7 .3 70
1870 324 445 1.6 8.9 9.5 8.9 9.5 .0001 .9 357.9 88.3 .1 30
1810 324 445 1.5 8.5 8.8 8.5 8.9 .0001 .8 384.5 90.1 .1 60 5 x 48" Steel Pipes
1800 324 445 1.3 8.5 8.8 8.5 8.9 .0003 1.4 234.3 62.2 .1 10
1500 324 445 1.2 8.3 8.6 8.4 8.6 .0008 1.8 177.9 60.9 .2 300
1000 324 445 1.2 8.1 8.2 8.1 8.3 .0003 1.3 251.8 71.9 .1 500
500 324 445 1.1 8.0 8.0 8.0 8.0 .0002 1.1 292.9 74.8 .1 500

0 324 445 1.0 8.0 8.0 8.0 8.0 .0000 .3 1076.4 202.5 .0 500

Note:
Tailwater is set Petaluma River 100-Year Flood Elevation 8.
Culvert at River Sttaion 1840 is 5 x 48" steel pipes conveying flow past the SMART tracks
This creek reach is the upper reach of the Creek labeled as Basalt Creek on USGS Topo maps.
Analyses based on Flow is Contained.

Water Level Energy Grade Line

TABLE 2

DRAINAGE REPORT

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

Creek Hydraulics at Station 449+00

BFK Engineering    4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\HEC_RAS-249.xlsx



Node (1) Ground Sump Hydraulic Hydraulic Inlet Lateral Inlet Inlet Cumulative Cumulative Inlet System
# System Unit Elevation Elevation Grade Line Grade Line Area Area C C*A  Area C*A Tc Tc Intensity Discharge (3)

(ft) (ft) In (ft) Out (ft) (acres) (acres) (acres) (acres) (acres) (minutes) (minutes) (in/hr) (cfs)

Culvert Station Outfall 480
I-480-1L-2 16 h 10.7 6.8 7.03 7.03 0.13 0.95 0.12 0.13 0.12 5.0 5.0 3.45 0.4
I-480-1L-1 16 j 10.7 6.6 6.93 6.93 0.05 0.95 0.05 0.05 0.17 5.0 5.4 3.37 0.6

I-480-3 - - 10.0 5.1 6.51 6.51 1.16 0.95 1.10 1.16 1.10 10.0 10.0 2.51 2.8
I-480-2 16 a 10.6 4.8 6.48 6.46 0.98 0.95 0.93 2.14 2.03 5.0 10.2 2.49 5.1
I-480-1 - - 10.0 4.8 6.43 6.41 0.05 (N/A) 0.00 2.19 2.20 0.0 10.3 2.48 5.5

Culvert Station Outfall 477
I-477-2 - - 9.3 7.1 8.41 8.41 33.45 0.56 18.62 33.45 18.62 20.3 20.3 1.88 35.3
I-477-1 15 a 9.1 6.1 7.48 7.45 0.34 0.95 0.32 33.79 18.94 5.0 20.4 1.88 35.9

Culvert Station Outfall 476
I-476-1L-1 19 h 9.3 6.3 6.56 6.56 0.15 0.95 0.14 0.15 0.14 5.0 5.0 3.45 0.5

I-476-3 19 a 8.8 6.4 6.88 6.88 0.34 0.95 0.32 0.34 0.32 5.0 5.0 3.45 1.1
I-476-2 - - 10.2 6.4 6.85 6.81 (N/A) 0.00 0.34 0.32 0.0 5.1 3.44 1.1
I-476-1 - - 8.4 6.0 6.51 6.50 0.15 (N/A) 0.00 0.49 0.47 0.0 6.0 3.26 1.5

Culvert Station Outfall 474
I-474-2 18 a 9.0 6.5 6.97 6.97 0.51 0.95 0.48 0.51 0.48 5.0 5.0 3.45 1.7
I-474-1 - - 10.7 6.3 6.84 6.77 (N/A) 0.00 0.51 0.48 0.0 5.0 3.44 1.7

Culvert Station Outfall 473
I-473-2 - - 10.1 6.2 7.64 7.64 20.80 0.56 11.60 21.31 11.60 14.5 14.5 2.12 24.8
I-473-1 14 a 9.3 6.0 7.60 7.57 0.18 0.95 0.17 21.49 11.77 5.0 14.7 2.11 25.0

Culvert Station Outfall 470
I-470-3 - - 10.0 7.7 9.50 9.50 59.14 0.54 32.20 59.14 32.20 23.7 23.7 1.75 56.9
I-470-2 13 a 10.0 7.0 9.17 9.09 0.11 0.95 0.11 59.25 32.30 5.0 23.8 1.75 57.0
I-470-1 - - 11.5 6.8 9.00 9.00 (N/A) 0.00 59.25 32.30 0.0 23.8 1.75 56.9

Culvert Station Outfall 469
I-469-1 17 a 10.0 7.0 7.44 7.44 0.28 0.95 0.27 0.28 0.27 5.0 5.0 3.45 0.9

Culvert Station Outfall 467
I-467-1L-2 12 h 11.8 6.8 7.60 7.60 0.51 0.95 0.48 0.51 0.48 5.0 5.0 3.45 1.7
I-467-1L-1 12 f 11.2 6.2 7.55 7.55 0.25 0.95 0.24 0.76 0.72 5.0 6.2 3.23 2.4

I-467-3 - - 9.3 6.4 8.46 8.46 17.06 0.73 12.41 17.06 12.41 19.0 19.0 1.93 24.1
I-467-2 12 a 10.1 5.9 8.15 8.10 0.34 0.95 0.32 17.40 12.73 5.0 19.1 1.93 24.7
I-467-1 12 d 10.9 5.7 7.47 7.45 0.21 0.76 0.95 0.20 18.37 13.65 5.0 19.3 1.92 26.4

Culvert Station Outfall 450
I-450-4 11 j 11.8 8.7 9.27 9.27 0.51 0.95 0.48 0.51 0.48 5.0 5.0 3.45 1.7
I-450-3 11 h 10.9 7.8 8.55 8.53 0.39 0.95 0.37 0.90 0.86 5.0 6.8 3.12 2.7
I-450-2 11 g 10.3 7.2 8.05 8.03 0.26 0.95 0.25 1.16 1.10 5.0 7.8 2.92 3.2
I-450-1 11 d 10.0 6.7 7.62 7.50 0.22 0.95 0.21 1.38 1.31 5.0 8.7 2.75 3.6

Culvert Station Outfall 444
I-444-3 - - 7.8 3.2 6.77 6.77 20.50 0.58 11.89 20.50 11.89 19.0 19.0 1.93 23.1
I-444-2 - - 6.7 2.4 6.57 6.55 2.06 0.95 1.96 22.56 13.85 5.0 19.2 1.92 26.8
I-444-1 - - 7.6 2.0 6.41 6.38 0.67 0.95 0.64 23.23 14.48 5.0 19.6 1.91 27.9

Culvert Station Outfall 439
I-439-5L-4 21 a 13.6 8.2 8.63 8.63 0.36 0.95 0.34 0.36 0.34 5.0 5.0 3.45 1.2
I-439-5L-3 21 b 13.3 7.9 8.44 8.43 0.16 0.95 0.15 0.16 0.49 5.0 5.7 3.33 1.7
I-439-5L-2 21 d 12.5 7.3 8.23 8.22 0.33 0.95 0.31 0.49 0.81 5.0 6.9 3.10 2.5
I-439-5L-1 21 g 11.7 5.0 8.11 8.04 0.37 0.95 0.35 0.86 1.16 5.0 8.1 2.87 3.4

I-439-4L-1 7 ee 10.8 4.3 7.74 7.74 0.29 0.95 0.28 0.29 0.28 5.0 5.0 3.45 1.0

I-439-3L-2 - - 8.7 3.3 8.70 8.70 32.10 0.56 17.98 32.10 17.98 18.6 18.6 1.95 35.3
I-439-3L-1 7 j 7.2 3.1 7.70 7.17 0.64 0.95 0.61 32.74 18.58 5.0 18.7 1.94 36.4

I-439-2L-4 22 k 9.6 5.6 8.00 8.00 0.20 0.95 0.19 0.20 0.19 5.0 5.0 3.45 0.7
I-439-2L-3 22 h 9.6 5.3 8.00 8.00 0.28 0.95 0.27 0.28 0.46 5.0 9.8 2.54 1.2
I-439-2L-2 22 e 9.7 5.0 7.98 7.98 0.12 0.95 0.11 0.40 0.57 5.0 12.6 2.28 1.3
I-439-2L-1 22 d 9.9 4.7 7.97 7.97 0.14 0.95 0.13 0.54 0.70 5.0 14.7 2.11 1.5

I-439-7 - - 10.1 5.0 8.81 8.81 9.90 0.56 5.54 9.90 5.54 18.6 18.6 1.95 10.9
I-439-6 7 b 9.1 4.5 8.21 8.19 0.99 0.95 0.94 10.89 6.48 5.0 18.7 1.94 12.7
I-439-5 7 d 11.3 4.0 8.03 8.01 0.36 0.86 0.95 0.34 12.11 7.99 5.0 19.2 1.92 15.5
I-439-4 7 f 10.1 3.2 7.73 7.73 0.12 0.29 0.95 0.11 12.52 8.38 5.0 20.2 1.89 15.9
I-439-3 7 h 9.3 2.1 7.37 7.26 0.14 32.74 0.95 0.13 45.40 27.09 5.0 21.1 1.85 50.5
I-439-2 22 c 10.1 2.1 7.21 7.12 0.27 0.54 0.95 0.26 46.21 28.05 5.0 21.2 1.85 52.3
I-439-1 - - 9.8 1.5 6.56 6.48 1.97 0.60 1.18 48.18 29.23 5.0 21.4 1.84 54.2

Culvert Station Outfall 429
I-429-1L-3 20 a 15.6 10.5 10.97 10.97 0.35 0.95 0.33 0.35 0.33 5.0 5.0 3.45 1.2
I-429-1L-2 20 c 14.6 9.9 10.67 10.66 0.33 0.95 0.31 0.68 0.65 5.0 6.3 3.20 2.1
I-429-1L-1 20 e 14.3 9.4 10.62 10.59 0.15 0.95 0.14 0.83 0.79 5.0 6.8 3.12 2.5

I-429-5 - - 12.4 7.9 11.03 11.03 3.50 0.70 2.45 3.50 2.45 10.0 10.0 2.51 6.2
I-429-4 6 b 10.8 7.7 10.94 10.84 1.43 0.95 1.36 4.93 3.81 5.0 10.3 2.49 9.5
I-429-3 - - 12.9 6.6 11.37 11.34 0.63 0.95 0.60 5.56 4.41 5.0 10.5 2.47 11.0
I-429-2 - - 13.2 6.3 11.30 11.09 (N/A) 0.00 5.56 4.41 0.0 10.6 2.46 10.9
I-429-1 - - 15.6 9.3 10.56 10.53 0.83 (N/A) 0.00 6.39 5.20 0.0 11.2 2.41 12.6

Culvert Station Outfall 421
I-421-3 - - 15.0 3.9 6.90 6.90 128.30 0.58 74.41 128.30 74.41 26.7 26.7 1.64 122.8
I-421-2 - - 17.0 2.9 6.80 6.76 0.88 0.95 0.84 129.18 75.25 5.0 27.0 1.63 123.3
I-421-1 5 a 16.3 2.7 6.60 6.58 1.07 0.90 0.96 130.25 76.21 5.0 27.4 1.61 123.8

Culvert Station Outfall 416
I-416-2 - - 18.0 14.5 15.64 15.64 0.72 0.95 0.68 0.72 0.68 5.0 5.0 3.45 2.4
I-416-1 - - 24.2 14.1 15.53 15.52 0.87 0.95 0.83 1.59 1.51 5.0 5.4 3.37 5.1

Culvert Station Outfall 411
I-411-2 3 a 32.4 29.1 29.81 29.81 0.90 0.95 0.86 0.90 0.86 5.0 5.0 3.45 3.0
I-411-1 - - 30.6 17.0 18.11 17.90 0.79 0.95 0.75 1.69 1.61 5.0 5.2 3.42 5.5

Culvert Station Outfall 406
I-406-2 2 a 38.9 35.3 35.98 35.98 0.82 0.95 0.78 0.82 0.78 5.0 5.0 3.45 2.7
I-406-1 - - 37.7 31.8 32.72 32.68 0.73 0.95 0.69 1.55 1.47 5.0 5.2 3.42 5.1

Culvert Station Outfall 395
I-395-3 - - 36.0 30.6 31.20 31.20 0.68 0.95 0.65 0.68 0.65 5.0 5.0 3.45 2.3
I-395-2 1 a 35.8 30.3 30.99 30.98 0.11 0.95 0.11 0.79 0.75 5.0 5.3 3.39 2.6
I-395-1 - - 36.2 12.0 12.97 12.93 1.04 0.95 0.99 1.83 1.74 5.0 5.8 3.30 5.8

Notes
(1) ft = feet, in/hr = inches/hour rainfall, cfs = cubic feet per second
(2) Cumlative Area = Inlet CA + Lateral Inlet CA
(3) Discharge is from the Rational Method, Q = CIA

MSN A3 HOV IMPROVEMENTS
DRAINAGE REPORT

Caltrans Culvert Hydrology - 25 Year Storm

Drainage
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Pipe Upstream Downstream Total Capacity @ Pipe Constructed Pipe Upstream Energy EGL
# System Unit Node Node Discharge (3) Constructed Size Length Slope Roughness Freeboard (2) Cover Velocity Grade Freeboard

(cfs) (1) Slope (cfs) (inches) (feet) (ft/ft) (Mannings n) Upstream Downstream Upstream Downstream Upstream Downstream (feet) (feet) (ft/s) (feet) (feet)

Culvert Station Outfall 480
P-480-1L-2 16 i I-480-1L-2 I-480-1L-1 0.4 5.6 18 50 0.003 0.013 6.75 6.61 10.74 10.74 7.03 6.93 3.7 2.5 1.9 7.08 3.7
P-480-1L-1 16 k I-480-1L-1 I-480-1 0.6 5.7 18 85 0.003 0.013 6.61 6.36 10.74 9.97 6.93 6.64 3.8 2.6 2.1 7.00 3.7

P-480-3 - - I-480-3 I-480-2 2.8 7.3 18 50 0.005 0.013 5.05 4.81 9.99 10.64 6.51 6.48 3.5 3.4 3.9 6.74 3.2
P-480-2 16 d I-480-2 I-480-1 5.1 6.1 18 12 0.003 0.013 4.81 4.77 10.64 9.97 6.46 6.43 4.2 4.3 2.9 6.59 4.1
P-480-1 - - I-480-1 OF-480 5.5 15.8 18 63 0.023 0.013 4.77 3.34 9.97 6.46 6.41 6.24 3.6 3.7 3.1 6.56 3.4

Culvert Station Outfall 477
P-477-2 - - I-477-2 I-477-1 35.3 90.7 4x2 RCB 58 0.017 0.013 7.07 6.09 9.27 9.09 8.41 7.48 0.9 0.2 10.5 10.12 -0.8
P-477-1 15 b I-477-1 OF-477 35.9 52.6 4x2 RCB 58 0.006 0.013 6.09 5.76 9.09 7.26 7.45 7.00 1.6 1.0 7.2 8.26 0.8

Culvert Station Outfall 476
P-476-1L-1 19 i I-476-1L-1 I-476-1 0.5 9.0 18 11 0.007 0.013 6.30 6.22 9.30 8.42 6.56 6.51 2.7 1.5 2.7 6.67 2.6

P-476-3 19 b I-476-3 I-476-2 1.1 3.1 15 9 0.002 0.013 6.38 6.36 8.75 10.16 6.88 6.85 1.9 1.1 2.3 6.96 1.8
P-476-2 19 d I-476-2 I-476-1 1.1 5.7 18 138 0.003 0.013 6.36 5.96 10.16 8.42 6.81 6.51 3.4 2.3 2.5 6.91 3.3
P-476-1 19 f I-476-1 OF-476 1.5 5.6 18 71 0.003 0.013 5.96 5.76 8.42 7.26 6.50 6.24 1.9 1.0 2.7 6.61 1.8

Culvert Station Outfall 474
P-474-2 18 b I-474-2 I-474-1 1.7 5.4 15 10 0.007 0.013 6.45 6.38 8.95 10.70 6.97 6.86 2.0 1.3 3.9 7.20 1.7
P-474-1 18 d I-474-1 OF-474 1.7 7.6 18 38 0.005 0.013 6.28 6.08 10.70 7.58 6.77 6.56 3.9 2.9 3.5 6.96 3.7

Culvert Station Outfall 473
P-473-2 - - I-473-2 I-473-1 24.8 41.0 4x2 RCB 58 0.003 0.013 6.19 5.99 10.09 9.29 7.64 7.60 2.5 1.9 5.4 8.10 2.0
P-473-1 14 b I-473-1 OF-473 25.0 -26.0 4x2 RCB 65 -0.001 0.013 5.99 6.08 9.29 8.58 7.57 7.15 1.7 1.3 3.1 7.72 1.6

Culvert Station Outfall 470
P-470-3 - - I-470-3 I-470-2 56.9 85.5 4x2 RCB 46 0.015 0.013 7.65 6.96 9.98 9.96 9.50 9.17 0.5 0.3 11.6 11.60 -1.6
p-470-2 13 b I-470-2 I-470-1 57.0 67.2 4x2 RCB 14 0.009 0.013 6.96 6.83 9.96 11.51 9.09 9.00 0.9 1.0 7.1 9.88 0.1
p-470-1 13 b I-470-1 OF-470 56.9 38.1 4x2 RCB 57 0.003 0.013 6.83 6.66 11.51 8.66 9.00 8.51 2.5 2.7 7.1 9.79 1.7

Culvert Station Outfall 469
P-469-1 17 b I-469-1 OF-469 0.9 5.5 18 11 0.003 0.013 7.04 7.01 10.04 8.51 7.44 7.37 2.6 1.5 2.3 7.52 2.5

Culvert Station Outfall 467
P-467-1L-2 12 g I-467-1L-2 I-467-1L-1 1.7 5.7 18 200 0.003 0.013 6.77 6.18 11.81 11.21 7.60 7.55 4.2 3.5 2.8 7.72 4.1
P-467-1L-1 12 e I-467-1L-1 I-467-1 2.4 5.7 18 166 0.003 0.013 6.18 5.69 11.21 10.91 7.55 7.47 3.7 3.5 3.1 7.70 3.5

P-467-3 - - I-467-3 I-467-2 24.1 29.1 2x2 RCB 44 0.010 0.013 6.37 5.92 9.28 10.12 8.46 8.15 0.8 0.9 6.0 9.02 0.3
P-467-2 - - I-467-2 I-467-1 24.7 16.8 2x2 RCB 68 0.003 0.013 5.92 5.69 10.12 10.91 8.10 7.53 2.0 2.2 6.2 8.69 1.4
P-467-1 - - I-467-1 OF-467 26.4 40.0 2x2 RCB 14 0.019 0.013 5.69 5.42 10.91 8.49 7.45 6.86 3.5 3.2 10.7 9.22 1.7

Culvert Station Outfall 450
P-450-4 11 i I-450-4 I-450-3 1.7 5.8 18 300 0.003 0.013 8.71 7.81 11.81 10.91 9.27 8.55 2.5 1.6 2.8 9.39 2.4
P-450-3 11 g I-450-3 I-450-2 2.7 5.7 18 201 0.003 0.013 7.81 7.22 10.91 10.31 8.53 8.05 2.4 1.6 3.2 8.69 2.2
P-450-2 11 e I-450-2 I-450-1 3.2 5.7 18 175 0.003 0.013 7.22 6.71 10.31 10.01 8.03 7.62 2.3 1.6 3.3 8.20 2.1
P-450-1 11 c I-450-1 OF-450 3.6 6.1 18 9 0.003 0.013 6.71 6.68 10.01 8.18 7.50 7.41 2.5 1.8 3.6 7.70 2.3

Culvert Station Outfall 444
P-444-3 - - I-444-3 I-444-2 23.1 45.0 30 64 0.012 0.013 3.16 2.39 7.80 6.66 6.77 6.57 1.0 2.1 4.7 7.11 0.7
P-444-2 - - I-444-2 I-444-1 26.8 43.6 36 89 0.004 0.013 2.39 2.01 6.66 7.61 6.55 6.41 0.1 1.3 3.8 6.77 -0.1
P-444-1 - - I-444-1 OF-444 27.9 45.7 36 81 0.005 0.013 2.01 1.63 7.61 8.00 6.38 6.24 1.2 2.6 3.9 6.62 1.0

Culvert Station Outfall 439
P-439-5L-4 21 f I-439-5L-4 I-439-5L-3 1.2 5.7 18 100 0.003 0.013 8.16 7.87 13.61 13.26 8.63 8.44 5.0 4.0 2.5 8.73 4.9
P-439-5L-3 21 c I-439-5L-3 I-439-5L-2 1.7 5.7 18 200 0.003 0.013 7.87 7.28 13.26 12.46 8.43 8.23 4.8 3.9 2.8 8.55 4.7
P-439-5L-2 21 e I-439-5L-2 I-439-5L-1 2.5 5.7 18 228 0.003 0.013 7.28 6.61 12.46 11.72 8.22 8.11 4.2 3.7 3.1 8.37 4.1
P-439-5L-1 7 ff I-439-5L-1 I-439-5 3.4 33.2 18 10 0.100 0.013 4.96 3.96 11.72 11.25 8.04 8.03 3.7 5.3 1.9 8.10 3.6

P-439-4L-1 7 dd I-439-4L-1 I-439-4 1.0 32.1 18 12 0.093 0.013 4.27 3.15 10.80 10.14 7.74 7.73 3.1 5.0 0.5 7.74 3.1

Outside of Caltrans - Right-of-Way
P-439-3L-2 - - I-439-3L-2 I-439-3L-1 35.3 13.0 24 64 0.003 0.013 3.33 3.12 8.70 7.17 8.72 7.17 ABOVE RIM 3.4 11.2 10.67 -2.0
P-439-3L-1 - - I-439-3L-1 I-439-3 36.4 24.9 24 84 0.012 0.013 3.12 2.10 7.17 9.27 9.54 7.37 ABOVE RIM 2.1 11.6 11.62 -4.5

P-439-2L-4 22 i I-439-2L-4 I-439-2L-3 0.7 5.6 18 108 0.003 0.013 5.64 5.33 9.64 9.58 8.00 8.00 1.6 2.5 0.4 8.00 1.6
P-439-2L-3 22 f I-439-2L-3 I-439-2L-2 1.2 5.6 18 112 0.003 0.013 5.33 5.01 9.58 9.65 8.00 7.98 1.6 2.8 0.7 8.01 1.6
P-439-2L-2 22 j I-439-2L-2 I-439-2L-1 1.3 6.0 18 90 0.003 0.013 5.01 4.72 9.65 9.85 7.98 7.97 1.7 3.1 0.7 7.99 1.7
P-439-2L-1 22 c I-439-2L-1 I-439-2 1.5 5.4 18 105 0.003 0.013 4.72 4.44 9.85 10.06 7.97 7.94 1.9 3.6 0.9 7.98 1.9

P-439-7 - - I-439-7 I-439-6 10.9 10.6 18 56 0.010 0.013 5.02 4.45 10.12 9.11 8.81 8.21 1.3 3.6 6.2 9.40 0.7
P-439-6 - - I-439-6 I-439-5 12.7 32.9 30 76 0.006 0.013 4.45 3.96 9.11 11.25 8.19 8.12 0.9 2.2 2.6 8.29 0.8
P-439-5 7 e I-439-5 I-439-4 15.5 27.2 30 184 0.004 0.013 3.96 3.15 11.25 10.14 8.01 7.75 3.2 4.8 3.2 8.16 3.1
P-439-4 7 g I-439-4 I-439-3 15.9 31.0 30 184 0.006 0.013 3.15 2.10 10.14 9.27 7.73 7.45 2.4 4.5 3.2 7.89 2.2
P-439-3 7 ff I-439-3 I-439-2 50.5 21.1 36 10 0.001 0.013 2.10 2.09 9.27 10.06 7.26 7.21 2.0 4.2 7.1 8.05 1.2
P-439-2 22 b I-439-2 I-439-1 52.3 53.0 36 92 0.006 0.013 2.09 1.51 10.06 9.80 7.12 6.56 2.9 5.0 7.4 7.97 2.1
P-439-1 - - I-439-1 OF-439 54.2 36.9 36 36 0.003 0.013 1.51 1.40 9.80 9.80 6.48 6.24 3.3 5.3 7.7 7.39 2.4

Culvert Station Outfall 429
P-429-1L-3 20 b I-429-1L-3 I-429-1L-2 1.2 5.7 18 200 0.003 0.013 10.51 9.92 15.61 14.57 10.97 10.67 4.6 3.6 2.5 11.07 4.5
P-429-1L-2 20 d I-429-1L-2 I-429-1L-1 2.1 6.2 18 84 0.003 0.013 9.92 9.63 14.57 14.30 10.66 10.62 3.9 3.2 3.2 10.81 3.8
P-429-1L-1 20 f I-429-1L-1 I-429-1 2.5 19.8 18 70 0.035 0.013 9.43 6.95 14.30 15.61 10.59 10.56 3.7 3.4 7.6 11.50 2.8

P-429-5 - - I-429-5 I-429-4 6.2 5.6 18 56 0.003 0.013 7.87 7.71 12.44 10.84 11.03 10.84 1.4 3.1 3.5 11.22 1.2
P-429-4 - - I-429-4 I-429-3 9.5 13.2 18 72 0.016 0.013 7.71 6.57 10.84 12.91 11.96 11.37 ABOVE RIM 1.6 5.4 12.41 -1.6
P-429-3 - - I-429-3 I-429-2 11.0 28.0 24 17 0.015 0.013 6.57 6.31 12.91 13.20 11.34 11.30 1.6 4.3 3.5 11.53 1.4
P-429-2 - - I-429-2 I-429-1 10.9 -33.6 24 133 -0.022 0.013 6.31 9.25 13.20 15.61 11.09 10.57 2.1 4.9 3.5 11.28 1.9
P-429-1 - - I-429-1 OF-429 12.6 42.9 24 95 0.036 0.013 9.25 5.83 15.61 10.63 10.53 6.58 5.1 4.4 11.9 12.72 2.9

Culvert Station Outfall 421
P-421-3 - - I-421-3 I-421-2 122.8 223.4 48 167 0.006 0.013 3.90 2.89 15.00 16.99 6.90 6.80 8.1 7.1 9.1 8.19 6.8
P-421-2 - - I-421-2 I-421-1 123.3 113.2 48 103 0.002 0.013 2.89 2.73 16.99 16.25 6.76 6.60 10.2 10.1 4.9 7.13 9.9
P-421-1 - - I-421-1 OF-421 123.8 130.6 48 208 0.002 0.013 2.73 2.30 16.25 10.00 6.58 6.24 9.7 9.5 5.9 7.12 9.1

Culvert Station Outfall 416
P-416-2 - - I-416-2 I-416-1 2.4 4.1 15 88 0.004 0.013 14.47 14.12 18.00 24.21 15.64 15.53 2.4 2.3 3.5 15.82 2.2
P-416-1 - - I-416-1 OF-416 5.1 3.9 24 117 0.001 0.024 14.12 14.00 24.21 19.70 15.52 14.80 8.7 8.1 1.6 15.56 8.6

Culvert Station Outfall 411
P-411-2 - - I-411-2 I-411-1 3.0 14.2 15 84 0.048 0.013 29.12 25.09 32.37 30.59 29.81 25.48 2.6 2.0 9.1 31.10 1.3
P-411-1 - - I-411-1 OF-411 5.5 11.5 18 277 0.041 0.024 16.99 5.70 30.59 12.00 17.90 6.43 12.7 12.1 6.4 18.54 12.0

Culvert Station Outfall 406
P-406-2 - - I-406-2 I-406-1 2.7 12.9 15 86 0.040 0.013 35.32 31.91 38.94 37.71 35.98 32.72 3.0 2.4 8.3 37.05 1.9
P-406-1 - - I-406-1 OF-406 5.1 70.6 18 68 0.452 0.013 31.81 1.06 37.71 12.60 32.68 6.24 5.0 4.4 23.2 41.03 -3.3

Culvert Station Outfall 395
P-395-3 - - I-395-3 I-395-2 2.3 7.2 18 70 0.005 0.013 30.62 30.29 36.00 35.82 31.20 30.99 4.8 3.9 3.6 31.40 4.6
P-395-2 - - I-395-2 I-395-1 2.6 6.0 18 90 0.003 0.013 30.29 30.00 35.82 36.20 30.98 30.61 4.8 4.0 3.3 31.14 4.7
P-395-1 - - I-395-1 OF-395 5.8 31.7 18 66 0.091 0.013 12.00 6.00 36.20 12.00 12.93 6.43 23.3 22.7 13.6 15.82 20.4

Notes
(1) ft = feet, cfs = cubic feet per second, ft/s = feet per second
(2) Freeboard is HGL (Hydraulic Grade Line) below Rim of Inlet
(3) Discharge is from the Rational Method, Q = CIA
(4) Downstream HGL set to 6.24 Mean Higher High Water of Mare Island near San Pablo Bay

Drainage

TABLE 3B
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Elevation Elevation Elevation
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Drainage Drainage Inlet AREA CA CA Intensity Flow
System Unit Type Alignment ft2 ft2 acres in/hr cfs

- - EX J1R (Rt) 406+00 31,699 30,114 0.69 3.45 2.39
- - EX J1R (Rt) 411+00 34,746 33,009 0.76 3.45 2.61

20 a G2 J1R (Med) 425+00 15,442 14,670 0.34 3.45 1.16
20 c G2 J1R (Med) 427+00 14,436 13,714 0.31 3.45 1.09
20 e G2 J1R (Med) 427+84 6,562 6,234 0.14 3.45 0.49
21 a G2 J1R (Med) 430+00 15,666 14,883 0.34 3.45 1.18
21 b G2 J1R (Med) 431+00 7,262 6,899 0.16 4.45 0.70
21 d G2 J1R (Med) 433+00 14,364 13,646 0.31 3.45 1.08
21 g MGDO J1R (Med) 435+27 16,150 15,343 0.35 3.45 1.22
7 ee G2 J1R (Med) 437+11 12,851 12,208 0.28 3.45 0.97

22 b G2 J1R (Med) 438+95 11,554 10,976 0.25 3.45 0.87
22 d G2 J1R (Med) 440+00 6,157 5,849 0.13 3.45 0.46
22 e G2 J1R (Med) 440+90 5,079 4,825 0.11 3.45 0.38
22 h G2 J1R (Med) 442+02 12,294 11,679 0.27 3.45 0.93
22 k MGDO J1R (Med) 443+10 8,871 8,427 0.19 3.45 0.67

11 d G2 J1R (Rt) 449+26 9,731 9,244 0.21 3.45 0.73
11 f G2 J1R (Rt) 450+00 16,800 15,960 0.37 3.45 1.26
11 h G2 J1R (Rt) 453+00 16,800 15,960 0.37 3.45 1.26
11 j G2 J1R (Rt) 456+00 22,391 21,271 0.49 3.45 1.68

12 h G2 J1R (Rt) 464+00 22,408 21,288 0.49 3.45 1.69
12 f G2 J1R (Rt) 466+00 11,200 10,640 0.24 3.45 0.84
12 d G2 J1R (Rt) 467+66 9,301 8,836 0.20 3.45 0.70
17 a G2 J1R (Rt) 469+89 12,535 11,908 0.27 3.45 0.94
18 a G2 J1R (Rt) 473+20 22,235 21,123 0.48 3.45 1.67
19 a G2 J1R (Rt) 475+25 14,911 14,165 0.33 3.45 1.12
19 h G2 J1R (Rt) 477+14 6,365 6,047 0.14 3.45 0.48

16 h G2 J1R (Med) 478+50 5,644 5,362 0.12 3.45 0.42
16 j G2 J1R (Med) 479+00 2,407 2,287 0.05 3.45 0.18

TABLE 4

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT

Station

C=0.95

Inlet on gutter Drainage Area, 25-year Flow

BKF Engineers 6/14/2012 \\Bkf-rc\vol4\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Inlet_Intercept-2012-06.xls



Bypass to Flow 25-year Total Manning's Longitudinal Cross Slope Inlet Frontal Splash Over Splash- Frontal Side Inlet Sideflow Captured Flow Percent
Alignment Downstream Previous Inflow Flow Roughness Slope V:H Depth Spread Shoulder Area Velocity Width Flow Velocity Over Inflow2 Bypass Length Capture Sideflow2 Flow Bypass Bypass

System Unit (Location) Inlet1 Station Station (cfs) (cfs) cfs "n" (ft/foot) (ft/foot) (feet) (feet) (feet) (square feet) ft/s (feet) Efficiency (fps) Efficiency (cfs) (cfs) (feet) Efficiency (cfs) (cfs) (cfs) (%)
- - J1R (Rt) EX 406+00 406+00 2.39 2.39 0.016 0.0154 0.050 0.26 5.2 10.0 0.68 3.51 1.97 0.72 5.9 1.00 1.71 0.67 3.33 0.36 0.24 1.95 0.43 18%
- - J1R (Rt) EX 411+00 0.43 2.61 3.05 0.016 0.0154 0.050 0.29 5.7 10.0 0.82 3.73 1.97 0.68 5.9 1.00 2.06 0.99 3.33 0.33 0.33 2.39 0.66 22%

10.0
20 a J1R (Med) G2 425+00 427+00 1.16 1.16 0.016 0.0063 0.020 0.17 8.4 10.0 0.70 1.66 1.97 0.51 5.9 1.00 0.60 0.57 3.33 0.46 0.26 0.86 0.31 26%
20 c J1R (Med) G2 427+00 427+84 0.31 1.09 1.39 0.016 0.0039 0.020 0.20 9.8 10.0 0.96 1.45 1.97 0.45 5.9 1.00 0.63 0.76 3.33 0.52 0.40 1.03 0.37 26%
20 e J1R (Med) G2 427+84 430+00 0.37 0.49 0.86 0.016 0.0035 0.020 0.17 8.3 10.0 0.70 1.24 1.97 0.51 5.9 1.00 0.44 0.42 3.33 0.59 0.25 0.69 0.17 20%
21 a J1R (Med) G2 430+00 433+00 0.17 1.18 1.35 0.016 0.0035 0.020 0.20 9.9 10.0 0.97 1.39 1.97 0.45 6.9 1.00 0.61 0.75 3.33 0.54 0.40 1.01 0.34 25%
21 b J1R (Med) G2 431+00 435+27 0.34 0.70 1.05 0.016 0.0035 0.020 0.18 9.0 10.0 0.80 1.30 1.97 0.48 5.9 1.00 0.51 0.54 3.33 0.57 0.31 0.81 0.23 22%
21 d J1R (Med) G2 433+00 435+27 0.34 1.08 1.42 0.016 0.0035 0.020 0.20 10.1 10.0 1.01 1.40 1.97 0.44 5.9 1.00 0.63 0.80 3.33 0.54 0.43 1.05 0.37 26%
21 g J1R (Med) MGDO 435+27 437+11 0.37 1.22 1.58 0.016 0.0051 0.020 0.20 9.8 10.0 0.95 1.66 3.94 0.75 5.9 1.00 1.19 0.40 3.33 0.46 0.18 1.37 0.22 14%

TABLE 5

BKF #087003-20
MSN HOV A3 IMPROVEMENTS

DRAINAGE REPORT
Gutter Spread, Inlet Interception Calculations

Drainage

21 g J1R (Med) MGDO 435+27 437+11 0.37 1.22 1.58 0.016 0.0051 0.020 0.20 9.8 10.0 0.95 1.66 3.94 0.75 5.9 1.00 1.19 0.40 3.33 0.46 0.18 1.37 0.22 14%
7 ee J1R (Med) G2 437+11 438+95 0.22 0.97 1.18 0.016 0.0051 0.020 0.18 8.8 10.0 0.77 1.54 1.97 0.49 6.9 1.00 0.58 0.60 3.33 0.49 0.29 0.88 0.30 26%

22 b J1R (Med) G2 438+95 440+00 0.30 0.87 1.17 0.016 0.0031 0.020 0.19 9.6 10.0 0.92 1.28 1.97 0.46 6.9 1.00 0.54 0.63 3.33 0.58 0.37 0.90 0.27 23%
22 d J1R (Med) G2 440+00 440+90 0.27 0.46 0.73 0.016 0.0020 0.020 0.17 8.7 10.0 0.76 0.96 1.97 0.50 7.9 1.00 0.36 0.37 3.33 0.69 0.26 0.62 0.11 15%
22 e J1R (Med) G2 440+90 442+02 0.11 0.38 0.50 0.016 0.0010 0.020 0.17 8.6 10.0 0.73 0.67 1.97 0.50 6.9 1.00 0.25 0.25 3.33 0.81 0.20 0.45 0.05 9%
22 h J1R (Med) G2 442+02 0.08 0.93 1.01 0.016 0.020 0.15 7.5 10.0
22 k J1R (Med) MGDO 443+10 442+02 0.67 0.67 0.016 0.0010 0.020 0.19 9.6 10.0 0.92 0.73 3.94 0.76 6.9 1.00 0.51 0.16 3.33 0.79 0.13 0.63 0.03 5%

10.0
11 d J1R (Rt) G2 449+26 0.15 0.73 0.89 0.016 0.0030 0.037 0.22 5.9 10.0 0.64 1.37 1.97 0.66 2.9 1.00 0.59 0.30 3.33 0.69 0.21 0.79 0.09 11%
11 f J1R (Rt) G2 450+00 449+26 0.16 1.26 1.43 0.016 0.0030 0.050 0.29 5.8 10.0 0.85 1.67 1.97 0.67 3.9 1.00 0.95 0.48 3.33 0.68 0.32 1.27 0.15 11%
11 h J1R (Rt) G2 453+00 450+00 0.21 1.26 1.47 0.016 0.0030 0.050 0.30 5.9 10.0 0.87 1.68 1.97 0.66 4.9 1.00 0.97 0.50 3.33 0.67 0.34 1.31 0.16 11%
11 j J1R (Rt) G2 456+00 453+00 1.68 1.68 0.016 0.0030 0.050 0.31 6.2 10.0 0.97 1.74 1.97 0.64 5.9 1.00 1.08 0.61 3.33 0.66 0.40 1.48 0.21 12%

10.0
12 h J1R (Rt) G2 464+00 466+00 1.69 1.69 0.016 0.0030 0.050 0.31 6.2 10.0 0.97 1.74 1.97 0.64 7.9 1.00 1.08 0.61 3.33 0.66 0.40 1.48 0.21 12%
12 f J1R (Rt) G2 466+00 467+66 0.21 0.84 1.05 0.016 0.0030 0.050 0.26 5.2 10.0 0.68 1.55 1.97 0.72 8.9 1.00 0.75 0.29 3.33 0.71 0.21 0.96 0.09 8%
12 d J1R (Rt) G2 467+66 469+89 0.09 0.70 0.79 0.016 0.0030 0.050 0.23 4.7 10.0 0.55 1.44 1.97 0.77 8.9 1.00 0.60 0.18 3.33 0.73 0.13 0.74 0.05 6%
17 a J1R (Rt) G2 469+89 473+20 0.05 0.94 0.99 0.016 0.0030 0.050 0.25 5.1 10.0 0.65 1.53 1.97 0.73 9.9 1.00 0.72 0.27 3.33 0.71 0.19 0.91 0.08 8%
18 a J1R (Rt) G2 473+20 475+25 0.08 1.67 1.75 0.016 0.0030 0.050 0.32 6.3 10.0 1.00 1.76 1.97 0.63 10.9 1.00 1.11 0.64 3.33 0.66 0.42 1.53 0.22 13%
19 a J1R (Rt) G2 475+25 0.27 1.12 1.39 0.016 0.033 0.19 5.6 10.0
19 h J1R (Rt) G2 477+14 475+25 0.48 0.48 0.016 0.0030 0.026 0.15 5.8 10.0 0.44 1.08 1.97 0.67 11.9 1.00 0.32 0.16 3.33 0.71 0.11 0.43 0.05 10%

10.0

SEE TABLE 6 "INLETS IN SAG CONDITION"

SEE TABLE 6 "INLETS IN SAG CONDITION"

10.0
16 h J1R (Med) G2 478+50 0.03 0.42 0.45 0.016 0.0052 0.010 0.09 9.7 10.0 0.45 1.01 1.97 0.45 11.9 1.00 0.21 0.25 3.33 0.50 0.12 0.33 0.13 28%
16 j J1R (Med) G2 479+00 478+50 0.00 0.18 0.18 0.016 0.0052 0.010 0.07 6.9 10.0 0.22 0.81 1.97 0.59 12.9 1.00 0.11 0.07 3.33 0.60 0.04 0.15 0.03 16%

10.0

Notes: 1. See Table 4 for tributary area, runoff coefficient, rainfall intensity and 25-year flow for each inlet.

For all grate types with L = 3 feet, Rf = 1 if V<5.9 fps (Chart 7, HEC-12)
Inlet modeled on Ground is Caltrans Type 24 grate detail on Pg D77A

Width is 1.97 ft
Length is 3.33 ft

For all grate types with L = 3 feet, Rf = 1 if V<5.9 fps (Chart 7, HEC-12)
Inlet modeled on Ground is 2 Caltrans Type 24 grate detail on Pg D77A

Width is 3.94 ft
Length is 3.33 ft
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Flow Inlet Position & Shape Weir Calculation Orifice Calculation
Station previous Inlet Total Location Width Length Perimeter Area Cw Cclogging Perimeter Co Cclogging Area g

(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft2) (ft) (ft) (in) (ft2) (ft/s2) (ft) (in)

442+02 0.08 0.93 1.01 In Sag 1.97 3.33 7.27 6.56 3 0.8 7.27 0.15 1.79 0.6 0.5 6.56 32.2 0.00 0.05
475+25 0.27 1.12 1.39 In Sag 1.97 3.33 7.27 6.56 3 0.8 7.27 0.19 2.22 0.6 0.5 6.56 32.2 0.01 0.09

Weir Discharge   Q=CW*Cclogging*LP*H3/2 Orifice Discharge   Q=Co*Cclogging*A*(2*g*H).5
Q - Discharge Q - Discharge
Cw - Weir Coefficient Co - Orifice Coefficient
Cclogging - Clogging Coefficient Cclogging - Clogging Coefficient
LP - Perimeter A - Area
H - Height g- Gravitational Acceleration

H - Height

Step 1. Find rate of vertical curvature, K. K= L / (Send-S beg)
K = 800 ft / (0.30% - (-1.200%))
K = 533 ft/ %

Step 2. Determine depth at design spread. d= Sx T

TABLE 6

BKF #087003-20

(per section 4.4.6.3, HEC 22)

Inlet Sag Calculations

H H

MSN HOV A3 IMPROVEMENTS

Flanking Inlets at Sag Calculations
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Step 2. Determine depth at design spread. d= Sx T
d= (0.05) ( 10)
d = 0.5 ft

Step 3. Determine the depth for the flanker locations. d = 63% of depth over inlet at bottom of sag location, per section 4.4.6.3, HEC 22
d= (.63) (0.5)
d= .32 ft

Step 4. Compute distance from sag point per following equation. X= (200 d K )0.5
X= ((200) (.18) (533))^0.5
X= 138 ft ----------------------------> Flank inlets 138 ft from sag point
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Begin End 25-Year Pavement Runoff Total 25-Year Wetter Manning's 25-year 25-year 25-year 25-Year 25-Year Freeboad 25-Year Construction Meet
Ditch Ditch Rainfall Drainage Coefficient 25-year Swale Side- Bottom Ditch Perimeter Roughness Flow Wetted Flow Velocity Velocity .2 x Energy Required Documents Convayence

Station Station Intensity Area 1 Flow Slope slope Width Depth Top Width Area Perimeter Head Head Depth Depth and Freeboard
(in/hour) (acres) (cfs) (ft/foot) (H:V) (feet) (feet) (feet) ("n") (sq feet) (feet) (cfs) (fps) (feet) (feet) (feet) (feet) Requirement

402+50 406+00 3.45 0.82 0.95 2.69 0.0070 4 4 .41 7.30 0.0500 2.33 7.40 2.69 1.15 0.02 0.09 0.50 0.75 Yes
406+00 411+00 3.45 0.90 0.95 2.95 0.0168 4 4 .34 6.73 0.0500 1.83 6.82 2.95 1.61 0.04 0.08 0.42 0.75 Yes

423+00 429+00 3.45 1.43 0.95 4.69 0.0050 4 4 .61 8.84 0.0500 3.89 8.99 4.69 1.21 0.02 0.13 0.73 0.75 Yes
429+00 435+00 3.45 0.99 0.95 3.24 0.0030 4 4 .57 8.57 0.0500 3.59 8.71 3.24 .90 0.01 0.12 0.69 0.75 Yes
435+00 439+00 3.45 0.64 0.95 2.10 0.0080 4 4 .35 6.78 0.0500 1.87 6.86 2.10 1.12 0.02 0.07 0.42 0.75 Yes
439+00 444+00 3.45 0.92 0.95 3.02 0.0025 4 4 .58 8.61 0.0500 3.64 8.75 3.02 .83 0.01 0.12 0.69 0.75 Yes
449+35 446+00 3.45 0.71 0.95 2.33 0.0035 4 4 .46 7.68 0.0500 2.69 7.79 2.33 .87 0.01 0.09 0.55 0.75 Yes
459+50 449+35 3.45 1.24 0.95 4.06 0.0035 4 4 .62 8.94 0.0500 3.99 9.09 4.06 1.02 0.02 0.13 0.74 0.75 Yes
459+50 467+50 3.45 1.18 0.95 3.87 0.0040 4 4 .58 8.65 0.0500 3.67 8.79 3.87 1.05 0.02 0.12 0.70 0.75 Yes

Notes: 1. Pavement Drainage Area includes all unpaved shoulder within the Caltrans right-of-way modeled consevatively as pavement with a C=0.95 for simplicity.

Median Ditches

Southbound Shoulder Ditches

TABLE 7

BKF# 097084
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT
Drainage Ditches Normal Depth, 25-Year Storm
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25-Yeak
Drainage Drainage Peak Apron Apron D50 Apron Apron

System Unit Flow Rate Dadjusted
(1) Length Depth (3)

Length Depth
Alignment (cfs) (inches) (feet) (feet) (inches) (feet) (feet) (inches) (feet) (feet)

J1R 11 a 3.6 18 1.5 N / A 0.11 1.3 6 0.4 6 6 1.25
J1R 17 d 0.9 18 1.5 N / A 0.02 0.2 6 0.1 6 6 1.25
J1R 18 e 1.7 18 1.5 N / A 0.04 0.5 6 0.1 6 6 1.25
J1R 19 e 1.5 18 1.5 N / A 0.03 0.4 6 0.1 6 6 1.25

N/A - Not Applicable

Notes:

2. HEC-14 Equation 10.4 - D50 sizing for circular culverts
3. Apron Depth are based on calculated D50

1. HEC-14 Equation 10.5 - Diameter adjustment for supercritical flow only (Diameter adjustment is used for calculations D50 only and does not
represent a physical change in diameter.)

TABLE 8

DRAINAGE REPORT
Rock Slope Protection Calculations HEC-14 Method

BKF# 087003-20
MSN A3 HOV IMPROVEMENTS

Diamater D50
(2)

Construction DocumentsHEC-14 Calculations
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25-Year Minimum Water Surface Flow Critical Energy Grade Energy Grade Velocity Flow Top
River Peak Flow Channel Elev. Elevation Depth Water Surface Elevation Slope Channel Area Width Froude #

Station (cfs) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Linear bioretention areas - 4 foot bottom width

251 2.1 8.75 9.20 0.45 0 9.22 0.00263 0.9 2.6 7.6 0.24
140.5 2.1 8.44 9.06 0.62 0 9.06 0.00081 0.6 4.0 8.9 0.14
139.5 2.1 8.76 9.01 0.25 8.95 9.06 0.02351 1.8 1.3 6.0 0.64
139 2.1 8.76 8.95 0.19 8.95 9.04 0.06029 2.4 0.9 5.5 0.98
138 2.1 8.42 8.87 0.45 0 8.88 0.00268 0.9 2.6 7.6 0.24
27.5 2.1 8.09 8.71 0.62 0 8.71 0.00094 0.7 3.6 7.7 0.15
26.5 2.1 8.41 8.66 0.25 8.6 8.71 0.02348 1.8 1.3 6.0 0.64
26 2.1 8.41 8.60 0.19 8.6 8.69 0.06029 2.4 0.9 5.5 0.98
25 2.1 8.07 8.50 0.43 8.26 8.51 0.00335 1.0 2.4 7.4 0.26
0 2.1 8.00 8.19 0.19 8.19 8.28 0.06029 2.4 0.9 5.5 0.98

Notes Rock Berm every 110-feet  based on 0.3% slopea and 4-inch height

Rock Berm

Rock Berm

TABLE 9

BKF# 087003-20
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT
Hydraulic Condition within Bioretention Areas (25-Year Flow Rate)
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APPENDIX A

Drainage Criteria

INTRODUCTION
The following Technical Memorandum documents the design criteria and parameters used for
the  layout  and  sizing  of  drainage  improvements  for  the  proposed  Marin  Sonoma  Narrows  A3
HOV Improvements, Drainage Report.

DESIGN CRITERIA AND PARAMETERS
Design flow rates to Project facilities are computed using the Rational Method. Depth of flow
and flow velocity through Project facilities are computed using Manning’s Equation.

Peak Flow Rate – Rational Method

The following parameters are used for computing the peak flow rate:

Drainage Area – Project drainage areas are delineated using contours developed from
Project aerial topography, where available. USGS is used to extend drainage areas to the
west. Drainage areas are based on natural drainage paths. Local grading for roadways and
trails may direct flows away from natural drainage paths.

Runoff Coefficient - Runoff Coefficients were calculated using Figure 819.2A of the
Caltrans Highway Design Manual, page 810-18 of the September 2006 version with the
following inputs –

Soil  types  and  Infiltration  properties  are  taken  from  the  USDA  soil  service  soil
classification website.
Relief is from the site topographic map.
Site  visits  and  aerial  photos  are  used  to  classify  Vegetal  Cover  and  Surface
Storage. In general, vegetal cover is excellent and surface storage is normal.

Rainfall Intensity - Rainfall intensities are identified for the following three (3) nearby
rainfall measuring stations using the Caltrans WINIDF v1.0 computer program.

Novato FS#1 - 2.4 miles from the MSN site - elevation 35

Petaluma FS No. 2 – 8.2 miles from the MSN site - elevation 16
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Nacasio Dam – 10.0 miles from the MSN site - elevation 315.

The Novato Fire Station #1 gage corresponds best to site conditions and is
recommended for use on the project. The Petaluma gage provides rainfall
intensities about 12% less intense than the Novato gage, corresponding to a mean
annual precipitation about 18 percent lower than for the Novato rain gage. The
Nacasio gages provide rainfall totals about 10 percent higher than the Novato Fire
Station #1 gage. Theis rain gages is at a higher elevation and has more intense
rainfall intensities. The IDF for the Novato FS#1 rain gage has a rainfall intensity
of 1.5 inches per hour for a 30-minute duration rainfall event.

Time of Concentration

The  time  of  concentration  (Tc)  is  computed  as  the  sum  of  overland  flow  time,
shallow flow time and concentrated flow. If the initial Tc calculated is less than 5
minutes, a 5-minute Time of Concentration factor is used. See Table 1C for the
Times of Concentration. Equations used are presented in Section 816.6 of the
Highway Design Manual. Sheet flow travel time is used for the initial flow path
and is calculated using the equation presented in Section 816.6 (1) and is based on
the Kinematic Wave equation. A coefficient of 0.15 is used representing short
prairie grass. The 2-year, 24-hour precipitation amount of 3.5 inches per 24 hours
is used in the analyses. The length of overland flow is calculated such that n * L /
S1/2 is equal to 100 with a maximum length of overland flow of 300 feet. After
this distance, the time of concentration is calculated based on shallow
concentrated flow. As a simplification, the slope for overland flow is computed
using the initial 300 feet of the flow path and the slope for shallow flow uses the
same point as the upper point for calculating the slope of the shallow concentrated
flow. Refining the transition point location would result in a minor change to the
slope and will not significantly change the total time of concentration. The
shallow concentrated flow equation is used to a point where there are defined
channels on the topographic maps. A k factor of 0.213 is used representing short
pasture grasses. A flow velocity of 5 feet per second is used to calculated travel
time as concentrated flows. The flow velocity is based on an average of the flow
velocities computed in the HEC-RAS analyses for the upper reaches of the
modeled Creeks. The total time of concentration is the combined overland flow,
shallow  concentrated  flow  and  concentrated  flow  travel  times.  For  the  drainage
area to Station 439, a shallow concentrated flow velocity of 5 feet per second is
used based on developed conditions.

Any travel time within project facilities is added to the inlet time of concentration to
calculate flow at downstream locations.
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Flow Depth and Velocity – Manning’s Equation

Water Levels in Creeks

Water levels in Creeks are computed using the US Army Corps of Engineers HEC-RAS River
Analysis System Computer Model. A Manning’s Roughness factor of 0.045 is used for the
vegetation-lined channels.

The downstream water level is set based on the following:

Elevation 6.24, (MHHW of Mare Island near San Pablo Bay, Drainage Report – Marin-
Sonoma Narrows Segment A (Phase 1), dated February 22, 2010, NAVD 1988)

Flow Depth adjacent to Caltrans Travelway

The HEC-22 method is used to calculate flow depths on the shoulder. Flow is calculated using
the Equation:

Q = Kc / n * Sx
1.67 * SL

0.5 * T2.67

Or T = (Q * N / (Kc * Sx1.67 * Sl.5 ) 1 /2.67

Where: Kc = 0.56

n = 0.016

Sx = Cross Slope

SL = Longitudinal Slope

T  Spread Width (feet)

Highway drainage improvements are sized to convey the 25-year storm event within the
shoulder with no inundation of the travel way.
Inlets capacity in sag locations is calculated using the orifice equation, with 50 percent
flow reduction for clogging and the weir equation with a coefficient of 3.0 and a 20
percent reduction in flow to account for clogging. The more restrictive equation is used to
determine ponding depth.
The flow capacity of inlets on a continuous grade is determined based on a spill-over
velocity of 5.9 feet per second, and no reduction in surface area to account for clogging.

Closed conduits systems are designed using the following Caltrans Standards:
Max HGL in an inlet 0.75-feet below grate elevation HDM 838.3
Inlets in series are spaced apart 20-feet minimum HDM 837.3
Max concentrated sheet flow across pavement 0.10 cfs HDM 831.4
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Energy Gradient should not rise above the lip of intake HDM 838.3
Min pipe diameter under roadbed 18-inches HDM 838.4
Min pipe design slope, half full velocity of 3.0-feet/second HDM 838.4
Max pipe access spacing HDM 838.5
Manning’s Coefficient HDM Table 851.2
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Attachment 2
State Water Resources Control Board

NOTICE OF INTENT
TO COMPLY WITH THE TERMS OF THE

GENERAL PERMIT TO DISCHARGE STORM WATER
  ASSOCIATED WITH CONSTRUCTION ACTIVITY (WQ ORDER No. 99-08-DWQ)

  I.  NOI STATUS (SEE INSTRUCTIONS)

MARK ONLY ONE ITEM 1.         New Construction         2.      Change of Information for WDID#

  III.  DEVELOPER/CONTRACTOR INFORMATION
Developer/Contractor Contact Person

Mailing Address Title

City Stat Zip Phone

  IV.  CONSTRUCTION PROJECT INFORMATION
Site/Project Name Site Contact Person

Physical Address/Location Latitude

_________o

Longitude

________o

County

City (or nearest City) Zip Site Phone Number Emergency Phone Number

A.  Total size of construction site area:
         Acres

B.  Total area to be disturbed:
         Acres  (% of total ______)

C.  Percent of site imperviousness (including rooftops):

 Before Construction: %

 After Construction: %

D.  Tract Number(s):       __________,  __________

E.  Mile Post Marker:   _____________

F.  Is the construction site part of a larger common plan of development or sale?

  YES   NO

G.  Name of plan or development:

H.  Construction commencement date:   _____/_____/_____

I.   % of site to be mass graded:  ___________

J. Projected construction dates:

Complete grading:  _____/_____/_____          Complete project: _____/_____/_____

K.  Type of Construction (Check all that apply):

1. Residential               2.    Commercial               3.        Industrial               4. Reconstruction               5.            Transportation

      6.           Utility Description:           7.      Other (Please List):   __________________________________________

  V.  BILLING INFORMATION
SEND BILL TO:

OWNER
      (as in II. above)

Name Contact Person

DEVELOPER
      (as in III. above)

Mailing Address                      Phone/Fax

OTHER
      (enter information at
right)

City State Zip

  II.  PROPERTY OWNER
Name Contact Person

Mailing Address Title

City State Zip Phone

Owner Type (check one)  1.[   ] Private Individual 2.[   ]Business 3.[   ]Municipal 4.[   ]State 5.[   ]Federal 6.[   ]Other
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 VI.  REGULATORY STATUS

A. Has a local agency approved a required erosion/sediment control plan?.............................................................................................................................       YES  NO

 Does the erosion/sediment control plan address construction activities such as infrastructure and structures?..................................................................  YES  NO

      Name of local agency: Phone:

B.  Is this project or any part thereof, subject to conditions imposed under a CWA Section 404 permit of 401 Water Quality Certification?.............................. YES

 If yes, provide details:

 VII.  RECEIVING WATER INFORMATION
A.  Does the storm water runoff from the construction site discharge to (Check all that apply):

 1.  Indirectly to waters of the U.S.

 2.  Storm drain system - Enter owner’s name:________________________________________________________________

 3.  Directly to waters of U.S. (e.g. , river, lake, creek, stream, bay, ocean, etc.)

B. Name of receiving water:  (river, lake, creek, stream, bay, ocean): ____________________________________________________________

 VIII. IMPLEMENTATION OF NPDES PERMIT REQUIREMENTS
A.  STORM WATER POLLUTION PREVENTION PLAN (SWPPP) (check one)

             A SWPPP has been prepared for this facility and is available for review:   Date Prepared: _____/_____/_____ Date Amended: _____/_____/_____

             A SWPPP will be prepared and ready for review by (enter date): _____/_____/_____

         A  tentative schedule has been included in the SWPPP for activities such as grading, street construction, home construction, etc.
B.  MONITORING PROGRAM

 A monitoring and maintenance schedule has been developed that includes inspection of the construction BMPs before
 anticipated storm events and after actual storm events and is available for review.

       If checked above:  A qualified person has been assigned responsibility for pre-storm and post-storm BMP inspections
to identify effectiveness and necessary repairs or design changes.................................................................................................... YES NO

Name: Phone:

C.  PERMIT COMPLIANCE RESPONSIBILITY

 A qualified person has been assigned responsibility to ensure full compliance with the Permit, and to implement all elements of the Storm Water Pollution
 Prevention Plan including:

1.  Preparing an annual compliance evaluation........................................................................................................................... YES NO

     Name: Phone:

      2.  Eliminating all unauthorized discharges........................................................................................................................................... YES NO

IX.  VICINITY MAP AND FEE (must show site location in relation to nearest named streets, intersections, etc.)
Have you included a vicinity map with this submittal? ................................................................................................................................. YES NO

Have you included payment of the annual fee with this submittal?.............................................................................................................. YES NO

X. CERTIFICATIONS
“I certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or
those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.
I am aware that there are significant penalties for submitting false information, including the possibility of fine or imprisonment. In addition,  I certify that I have read the
entire General Permit, including all attachments, and agree to comply with and be bound by all of the provisions, requirements, and prohibitions of the permit, including
the development and implementation of a Storm Water Pollution Prevention Plan and a Monitoring Program Plan will be complied with."

Printed Name:

Signature:            Date:

Title:
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1 INTRODUCTION

1.1 Purpose and Scope

The California Department of Transportation (Caltrans), in cooperation with Federal
Highway Administration (FHWA), the Transportation Authority of Marin (TAM), and
Sonoma County Transportation Authority (SCTA) propose to make improvements on
United  States  Highway  (US)  101  through  the  Marin/Sonoma  Narrows  (MSN)  between
State Route (SR) 37 in the City of Novato to just north of the Corona Road Overcrossing
(Bridge No. 20-0160) in the City of Petaluma for a total of 16.1 miles.  The project limits
are divided into three segments; generally speaking, the locations include Segment A
(Novato), Segment B (Novato to Petaluma), and Segment C (Petaluma).

The  three  project  segments  are  further  divided  into  sub  segments  (such  as  A1  and  B1,
etc.).  The project segments are to be completed in two primary construction phases.
Phase 1 is fully funded and includes segments A1, B1, B2/B4, B3 and C1.  Phase 2 will
include remaining work within or between these segments, including this project known
as  Marin  Sonoma  Narrows  –  Phase  2,  referred  to  as  “MSN  A3”  or  “Project”  in  this
report.  The phase 2 projects, including this Project, were originally programmed in the
RTIP and securing funding for the remaining MSN corridor work is a high priority for
Caltrans and TAM.  In this particular instance, TAM is seeking to apply for, and pursue,
Corridor Mobility Improvement Account (CMIA) “savings,” anticipated at the end of the
2012 Fiscal Year.  As such, and similar to the B4 segment in Summer 2011, TAM’s goal
is to fund and accelerate design and PS&E documents for construction for MSN A3, to
compete as a “shovel-ready” project, eligible to procure and utilize the potentially
available CMIA savings.

Segment A3 will include transportation improvements along northbound US 101 only,
beginning in the City of Novato and ending in Marin County, between Post Mile (PM)
22.0 and PM 22.4 the approximate project limits of Segments A1 and B1.

Throughout this stretch of US 101, the Project proposes to widen northbound US 101
within the existing median and outside shoulder in order to provide a 12-foot HOV lane
and 10-foot inside and outside shoulders, thereby extending the MSN A1 HOV system
to the north by approximately two miles.  In addition to pavement widening, the HOV
extension also proposes to widen the existing North Novato Overhead (Bridge No. 27-
0094R) which is located within the southern portion of the project limits. Proposed
improvements include striping, bridge and pavement widening, pavement replacement,
pavement overlay, drainage inlets and culverts installation and/or replacement, and
reconstruction of the beam barrier. The proposed improvements for the Project do not
preclude any future MSN Phase 2 projects.
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The Project location map is shown on Figure 1 and the Project vicinity map is shown on
Figure 2.

The purpose of this drainage report is to present the following for the Project:

Existing drainage conditions
Capacities of the storm water facilities
Recommended conveyance facilities
Recommended treatment facilities

1.2 Description and Setting

The Project is located at the northeastern portion of Marin. The Project will require
modifications to existing cross culverts and construction of supplemental longitudinal
drainage facilities. The Project will not affect or redirect runoff.

Proposed Project improvements include adding an HOV lane and providing drainage
improvements within northbound lanes that are consistent with ultimate project
improvements.

1.3 National Flood Insurance Maps

The Project area is shown on the following Federal Emergency Management Agent
(FEMA) Flood Insurance Rate Maps (FIRMs):

Marin County, California (unincorporated areas), Panel 175. The map is
Community Panel number 06041C0175D last revised May 4, 2009.
Marin County, California (City of Novato), Panel 277. The map is Community
Panel number 06041C0277D last revised May 4, 2009.

Portions of the Project are within Flood Hazard Zone VE. Zone VE is defined as a coastal
flood zone with velocity hazard (wave action) and a defined base flood elevation (BFE)
(in this case elevation 8). Project FIRMettes are attached as Exhibits 1-2 in Appendix A.
All of the area within Zone VE is drainage facilities between the edge of pavement and
the right-of-way. The lowest paved grade is elevation 8.78 and is above the BFE.
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1.4 Methodology

The MSN Project improvements are evaluated using Caltrans Standard Methodology as
modified and supplemented using drainage criteria presented in Appendix A. Peak flow
rates through the Project area are computed using the Rational Method. The depth and
velocity of flow through pipe systems is analyzed using the STORMCAD computer
program, which evaluates for both surcharge and non-surcharge flow conditions. There is
a box culvert at station 449+00 that is analyzed using the HEC-RAS computer program.
Project drainage improvements are sized to convey the 25-year storm event.

1.5 Bridge Hydraulics

Creek crossings through the Project are within circular and box culverts. Existing large
facilities include a 12-foot by 4.5-foot box culvert at Station 449+00. The box culvert is a
continuation of a County 6- by 6-foot box culvert that conveys flows under Redwood
Boulevard. There is an 12-foot by 5 foot RCB at Station 421+00.

2 PROJECT OVERVIEW

2.1 Potential Project Impacts

2.1.1 Flood Plain Encroachments

The Project will place fill within portions of the FEMA zone VE. The fill will not impact
conveyance of flows and does not encroach on flow paths within the Flood Plain.

2.1.2 Residences and Other Buildings

No buildings are affected by the Project.

2.1.3 Crops

No crops are affected by the Project.

2.2 Existing Drainage System

Runoff through the Project area flows from the western hills toward the east, outfalling
directly to the Black John Slough ultimately discharging to the Petaluma River. The
Petaluma  River  drains  to  the  North  San  Pablo  Bay,  which  is  an  extension  of  San
Francisco Bay.

The Project drainage areas consist primarily of grassed open fields, with a portion of the
drainage area as grazing lands, with minor amounts of paved roadways and vegetated
roadway side-slopes. There are commercial development within the lower portions of the
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drainage area including office buildings, research center and hotels. Offsite slopes west of
the Project are steep, with typical slopes between 2:1 and 10:1. The area downstream of
the Project is tidal slough.

Ditches located adjacent to the outside shoulder convey flows to the tidal sloughs. The
flow line of a portion of the ditches is in Caltrans right-of –way with remaining portions
of ditches within Sonoma Marin Area Rail Transit (SMART) right-of-way convey flows
to Black Jack Slough.

Drainage areas for the Project cross culverts are shown on Figures 3A through 3E.
Characteristics of the drainage areas upstream of the project such as overland sheet flow,
rill flow and concentrated flow are presented in Tables 1A. Runoff coefficients for the 25
and 100-year storm evens are presented in Tables 1B. Flows for the 25 and 100-year
storm events are presented in Tables 1C. There is some storm drain piping within several
of the drainage areas. Much of the piping directs flows lateral to the flow direction and
does not appear to substantially reduce the time of concentration. For the drainage area to
Station 439+00, there is a large urbanized area and the time of shallow concentrated flow
is based on a velocity of 5 feet per second for stabilized slopes.

During  typical  storm  events,  runoff  from  the  hillsides  west  of  the  Project  will  flow
through one of 14 existing drainage facilities that convey flow under Northbound
Route101. Locations of the existing Route 101 crossings culverts are shown on
Figures 4A through 4E. Route 101 is raised above the overland flow path and currently
acts as a barrier to overland flow. Currently, during the 100-year storm event, runoff from
the northern portion of the Project will flow longitudinal along the Route 101 southbound
shoulder and overtop at a low point around Station 469+00 along the southbound lanes
and northbound lanes. Runoff from existing drainage areas upstream of Route 101 are
shown on Figures 5A through 5B.

2.2.1 Cross Culverts – HEC-RAS Analyses

One drainage ditch that conveys flow through the Project area is evaluated using the U.S.
Army Corps of Engineers HEC-RAS River Analysis System computer model. The
following describes the system evaluated using the HEC-RAS model.

Station 449+00 (Labeled as Basalt Creek on USGS maps) - A 6 by 6-foot box
culvert conveys runoff under Redwood Boulevard, immediately upstream of
the project. Runoff is conveyed under Route 101 within a 12 by 4.5-foot cross
culvert. Immediately downstream of the project, flow is through a set of five
parallel 48-inch CMP culverts. The RCB culvert conveys the 25-year event
with at least one foot freeboard to edge of travelway. During the 100-year
storm event, the peak water level will be elevation 11.9 at the 6 by 6-foot box
culvert headwall. This is 0.1 feet below top of headwall elevation and is
contained within the channel banks.



MARIN SONOMA NARROWS A3
 DRAINAGE REPORT

June 14, 2011

5

The HEC-RAS modeling results for the creek listed above are presented in Table 2. The
cross section location of the above creek is presented in Figures 6. Creek analyses start at
the  railroad  tracks  downstream  of  the  Project.   For  the  purpose  of  these  analyses,  the
starting water level at the downstream limit of the study is based on FEMA documents of
the 100-year water level.

2.2.2 Crossing Culverts

Runoff from the Project area flows easterly toward the Black John Slough. Cross culverts
convey flow from upstream drainage areas under Route 101. The locations of the existing
culverts modeled are shown on Figures 4A through 4E. In most cases, the 25-year event
peak flow rate to the existing culverts can be conveyed by the existing culverts. Three
cross culverts at Stations 470+00, 473+43 and 477+37 are undersized and cannot convey
the 25-year storm event. Runoff in excess of the culvert capacity will either be stored
within low-lying areas upstream of the culvert or will bypass the culvert as overland flow
to the next downstream facility.

For the purpose of evaluating culvert capacity, culverts are considered adequate if the 25-
year design flow rate can be conveyed with a water level that is at least three-tenths of a
foot  below  the  existing  edge  of  travelway.  The  three-tenths  of  a  foot  allowance  is  for
future southbound roadway improvements and will be needed to extend the edge of
travelway to the west.

There are no longitudinal culverts in the Project area.

2.2.3 Roadside Ditches

Surface flows from the hillsides west of Route 101 to the crown of southbound Route 101
are  collected  in  roadside  ditches  adjacent  to  Route  101  and  convey  runoff  to  the  cross
culverts. As noted previously, there are locations where the existing cross culvert cannot
convey the peak flow rate during a 25-year event. In some locations, the excess flow is
conveyed in the roadside ditch to the next downstream cross culvert.

2.2.4 Existing Stormwater Storage

There is no intentional existing storage within the Project area.

2.2.5 Existing Stormwater Treatment

There are no designated existing stormwater treatment facilities in the Project site area.
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2.3 Proposed Improvements

Drainage improvements are proposed to accommodate roadway widening improvements.

2.3.1 Crossing and Longitudinal Culverts

Existing flow patterns to existing cross culverts will be maintained. No extension of
existing or proposed crossing culverts under roadways is required in this Project’s
improvements. However, the undersized culverts will be upsized beneath Northbound
101 beginning at a G2 inlet within the median. Upsizing the three undersized culverts
will also solve the 100-year storm overtopping issue at Station 449+00 as previously
discussed in this report. Future Southbound 101 improvements will be responsible for
extending the upsized culverts underneath Southbound lanes.

Longitudinal culverts are proposed along the eastern edge of pavement and median to
capture runoff associated with superelevation of the roadway and to capture runoff to
ditches  within  the  SMART  right-of-way.  Project  longitudinal  culverts  will  make  direct
connections to existing storm drain lines via new catch basins. Modeling results of the
existing and proposed upsized cross culverts are presented in Tables 3A and 3B.

2.3.2 Roadside Ditches

Grading of the roadside ditches in portions of the median and along segments of
Southboud 101 for stormwater treatment are proposed. The proposed linear bioretention
areas for stormwater treatment will double as conveyance ditches. The ditches will have a
4-foot bottom width and a minimum depth of 0.75-feet. Normal depth calculations for
proposed conveyance ditches are presented in Table 7.

2.3.3 Gutter Spread

An existing dike is located on Northbound 101 between Stations 404+00 to 411+00.
Several other dikes are proposed on Northbound 101 with a low point on the shoulder
edge of pavement at Station 475+25. A median barrier is proposed along the entire length
of the project with a low point along Northbound 101 median at Station 442+02. Catch
basins and slotted pipe drains will be installed to maintain a flow spread width no greater
than the 10-foot shoulder. Drainage areas and 25-year peak flows to the gutters are
presented in Table 4. Gutter spread and inlet capacities are presented in Table 5. The two
inlets in a sag condition is presented in Table 6.

2.3.4 Stormwater Treatment

Stormwater will be treated by a combination of biostrips and linear bioretention areas that
will double as conveyance swales. These BMP facilities will treat by filtration of
stormwater though biofiltration soil consisting of a blend of compost and sand per the
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Regional Water Quality Control Board (RWQCB). Stormwater treatment is evaluated
separately in the Storm Water Data Report.

Stormwater treatment will occur within bioretention facilities. Rock berms are proposed
within the treatment areas to spread flows and promote infiltration thoughout the length
of the facility. Rock berms are proposed with spacing such that the top of the downstream
berm is the same elevations as the toe of the next upstream rock berm. Flow depth
through the bioretention areas is presented in Table 9. The depth of flow across the top of
rock berm is shown as less than 0.25 feet. The flow velocity is less than 3 feet per second.

2.3.5 Peak Flow Attenuation

Peak Flow attenuation is not required for this Project due to the project location in a
coastal flood region subject to velocity hazard (wave action). Projects culvert outfall to
the FEMA Flood Hazard Zone VE. Zone VE is defined as a coastal flood zone with
velocity hazard (wave action) and a defined base flood elevation (in this case elevation
8).  See project FIRMettes in Appendix B.

2.4 Unusual and Special Conditions

2.4.1 Existing Facility Conditions

A site visit was conducted April 9, 2012. Several project culverts and culverts
downstream of the project in the tidal region were found to contain about two feet of
compacted sediment. Cleaning of the existing culverts to remove sediment is proposed
for the 36-inch RCP at Station 439+00 and the 12-foot by 4.5 foot RCB at Station
449+00. Additionally, the five 48-inch CMP lines beneath the SMART tracks may
require cleaning. Caltrans has easement access to the 48-inch CMP lines.

Project culvert hydraulics calculations are based on the culverts full cross sectional area
available for flow.

2.4.2 Alternative Pipes

Alternative Pipe analysis are presented in the Geotechnical Design and Materials Report
(GDMR).

2.4.3 Corrosion and Abrasion

Evaluation of corrosion and abrasion are provided in the GDMR.
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2.4.4 Erosion

Rock slope protection (RSP) is proposed at proposed culvert outfall locations to minimize
sour at pipe outfalls. The proposed RSP outlet facilities are sized using the HEC-14
methodology. Outfall facilities sizes are presented in Table 8.

2.4.5 National Pollutant Discharge Elimination Permit (NPDES)

The Project is subject to the conditions of the Caltrans’ NPDES Permit for Storm Water
Management during General Construction Activities. This Permit requires that the
Project Resident Engineer (RE) submit a Notice of Construction (NOC) to the Regional
Water  Quality  Control  Board  at  least  30  days  prior  to  the  start  of  construction.  A
California Department of Fish and Game Streambed Alteration Permit, a Regional Water
Quality Control Board 401 Permit and a United States Army Corps of Engineers 404
Permit are required.

Project specifications will require that the Contractor prepare a Storm Water Pollution
Prevention Plan (SWPPP). The Contractor will not be allowed to start work on the
project until Caltrans has deemed that the SWPPP meets the conditions of their General
Permit. During the construction period, the Contractor shall be responsible for the
implementation  of  the  SWPPP.  Caltrans  will  monitor  compliance  with  the  SWPPP.
Water Pollution Control Details and Specifications will be provided to the Contractor as a
part of the PS&E to be used in the development of the SWPPP.

3 STORM WATER ROUTING PLAN

3.1 Proposed Storm Water Routing Scheme

Existing flow paths will be maintained. No diversions in the natural flow path are planned for
the improvements in the Project area.

4 DESIGN CRITERIA

Design criteria are presented in Appendix A.

5 DIVERSION

No diversion of runoff is proposed.
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Drainage Overland + Rill End of Rill Rill Concentrated
Area Drainage Flow Upstream Transition Rill Overland Overland Flow Flow Flow

Station Area Path Elevation Elevation Elevation Slope Length Length Slope Distance
Outfall (acres) (feet) (feet) (feet) (feet) (feet/ft) (feet) (feet) (feet/ft) (feet)

449 352.7 1,642 1,560 1,440 880 0.400 300 1,342 0.42 6,385
467 15.2 300 40 35 34 0.017 86 214 0.00 779
470 58.5 2,468 740 680 120 0.200 298 2,170 0.26 1,370
473 19.9 819 440 360 200 0.267 300 519 0.31 1,290
477 32.1 2,376 760 675 150 0.283 300 2,076 0.25 782
444 20.5 1,537 210 170 11 0.133 243 1,294 0.12 365
439 42.0 2,473 360 320 12 0.133 243 2,230 0.14 660
429 3.5 318 140 20 12 0.400 300 18 0.44 0
421 128.3 2,246 520 470 80 0.167 272 1,974 0.20 2,160

DRAINAGE REPORT
Rational Method Parameters, Area and Slope

TABLE 1A

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

BKF ENGINEERS - 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Areas-2012-04.xls



Drainage
Area Drainage Upstream Downstream Overall Overall Soil Vegetal Surface Overall Percent 10-Year 25-Year 100-Year

Station Area Elevation Elevation Length Slope Relief Infiltration Cover Storage Pervious Impervious Runoff Runoff Runoff
Outfall (acres) (feet) (feet) (feet) (feet/feet) "C" "C" "C" "C" "C" (%) Coefficient Coefficient Coefficient

449 352.7 1,560 10 8,027 .19 0.240 0.140 0.070 0.11 0.56 5 0.58 0.63 0.70
467 15.2 40 14 1,079 .02 0.110 0.140 0.070 0.11 0.43 55 0.69 0.76 0.70
470 58.5 740 9 3,838 .19 0.240 0.070 0.070 0.11 0.49 0 0.49 0.54 0.70
473 19.9 440 7 2,109 .21 0.240 0.070 0.070 0.11 0.49 0 0.49 0.54 0.70
477 32.1 760 14 3,158 .24 0.240 0.070 0.070 0.11 0.49 0 0.49 0.54 0.70
444 20.5 210 5 1,902 .11 0.240 0.070 0.070 0.11 0.49 10 0.53 0.58 0.70
439 42.0 360 4 3,133 .11 0.240 0.070 0.070 0.11 0.49 5 0.51 0.56 0.70
429 3.5 140 12 318 .40 0.315 0.070 0.070 0.11 0.57 50 0.73 0.81 0.70
421 128.3 520 3 4,406 .12 0.240 0.070 0.070 0.11 0.49 10 0.53 0.58 0.70

DRAINAGE REPORT
Rational Method Parameters, Runoff Coefficient

HDM C -COEFFICENT COMPONENTS

TABLE 1B

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

BKF ENGINEERS - 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Areas-2012-04.xls



Drainage Overland + Rill
Area Overland Shallow 25-Year 100-Year 25-Year 100-Year 25-Year 100-Year

Station Drainage Flow Rill Conc. Conc. Time of Rainfall Rainfall Peak Peak
Outfall Area Travel Velocity Flow Flow Conc Intensity Intensity Runoff Runoff Flow Rate Flow Rate

(acres) (minutes) (fps) (minutes) (minutes) (minutes) (in/hour) (in/hour) Coef. Coef. (cfs) (cfs)

449 352.7 6.81 4.5 5.0 21 33 1.45 1.80 0.63 0.70 324.0 445.0
467 15.2 8.94 .5 7.5 3 19 1.87 2.33 0.76 0.70 21.5 24.7
470 58.5 8.94 3.5 10.2 5 24 1.69 2.10 0.54 0.70 53.2 86.0
473 19.9 8.01 3.9 2.2 4 15 2.11 2.63 0.54 0.70 22.7 36.6
477 32.1 7.81 3.5 9.8 3 20 1.81 2.26 0.54 0.70 31.4 50.7
444 20.5 8.94 2.4 8.8 1 19 1.87 2.33 0.58 0.70 22.4 33.4
439 42.0 8.94 5.0 7.4 2 19 1.89 2.35 0.56 0.70 44.5 69.1
429 3.5 6.81 4.7 .1 10 2.51 3.12 0.81 0.70 7.1 7.7
421 128.3 8.94 3.1 10.6 7 27 1.60 1.99 0.58 0.70 119.6 178.5

Intercept Coefficient (Shallow) n = 0.15 (short pasture grass) Rainfall Intensity, 2-yr 24-hour3.5
Intercept Coefficient (Sheet) k = 0.213 (short grass prairie) Sheeting flow distance is 300-feet

Rational Method Parameters, Intensity and Flow
DRAINAGE REPORT

MSN A3  HOV IMPROVEMENTS
BKF #087003-20

TABLE 1C

BKF ENGINEERS - 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Areas-2012-04.xls



25-Year 100-Year Minimum 25-Year 25-Year 25-Year 25-Year 25-Year Notes
River Peak Peak Channel Energy Grade Channel Flow Top Froude

Station Flow Rate Flow Rate Elevation 25-Year 100-Year 25-Year 100-Year Slope Velocity Area Width Number Length
(feet) (cfs) (cfs) (feet) (feet) (feet) (feet) (feet) (ft/ft) (fps) (fps) (sqft) (ft)

2142 324 445 8.4 11.8 11.9 13.0 13.9 .0034 9.0 35.9 14.9 1.0
2132 324 445 2.7 9.8 11.9 10.7 12.8 .0024 7.5 43.1 6.2 .5 10
2122 324 445 2.4 9.8 11.9 10.6 12.8 .0021 7.2 45.1 6.2 .5 10
2056 324 445 2.3 8.9 9.9 9.9 11.3 .0225 8.1 40.0 6.2 .6 66 6' x 6' RCB
2055 324 445 2.3 9.4 10.7 9.6 11.0 .0027 3.8 85.8 12.2 .3 1
2030 324 445 2.2 9.1 10.1 9.4 10.5 .0029 3.9 83.9 12.2 .3 25
1970 324 445 2.0 8.9 9.7 9.2 10.1 .0029 3.9 83.7 12.2 .3 60 12' x 4.5' RCB
1900 324 445 1.6 8.7 9.3 8.9 9.6 .0026 3.5 93.3 17.7 .3 70
1870 324 445 1.6 8.9 9.5 8.9 9.5 .0001 .9 357.9 88.3 .1 30
1810 324 445 1.5 8.5 8.8 8.5 8.9 .0001 .8 384.5 90.1 .1 60 5 x 48" Steel Pipes
1800 324 445 1.3 8.5 8.8 8.5 8.9 .0003 1.4 234.3 62.2 .1 10
1500 324 445 1.2 8.3 8.6 8.4 8.6 .0008 1.8 177.9 60.9 .2 300
1000 324 445 1.2 8.1 8.2 8.1 8.3 .0003 1.3 251.8 71.9 .1 500
500 324 445 1.1 8.0 8.0 8.0 8.0 .0002 1.1 292.9 74.8 .1 500

0 324 445 1.0 8.0 8.0 8.0 8.0 .0000 .3 1076.4 202.5 .0 500

Note:
Tailwater is set Petaluma River 100-Year Flood Elevation 8.
Culvert at River Sttaion 1840 is 5 x 48" steel pipes conveying flow past the SMART tracks
This creek reach is the upper reach of the Creek labeled as Basalt Creek on USGS Topo maps.
Analyses based on Flow is Contained.

Water Level Energy Grade Line

TABLE 2

DRAINAGE REPORT

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

Creek Hydraulics at Station 449+00

BFK Engineering    4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\HEC_RAS-249.xlsx



Node (1) Ground Sump Hydraulic Hydraulic Inlet Lateral Inlet Inlet Cumulative Cumulative Inlet System
# System Unit Elevation Elevation Grade Line Grade Line Area Area C C*A  Area C*A Tc Tc Intensity Discharge (3)

(ft) (ft) In (ft) Out (ft) (acres) (acres) (acres) (acres) (acres) (minutes) (minutes) (in/hr) (cfs)

Culvert Station Outfall 480
I-480-1L-2 16 h 10.7 6.8 7.03 7.03 0.13 0.95 0.12 0.13 0.12 5.0 5.0 3.45 0.4
I-480-1L-1 16 j 10.7 6.6 6.93 6.93 0.05 0.95 0.05 0.05 0.17 5.0 5.4 3.37 0.6

I-480-3 - - 10.0 5.1 6.51 6.51 1.16 0.95 1.10 1.16 1.10 10.0 10.0 2.51 2.8
I-480-2 16 a 10.6 4.8 6.48 6.46 0.98 0.95 0.93 2.14 2.03 5.0 10.2 2.49 5.1
I-480-1 - - 10.0 4.8 6.43 6.41 0.05 (N/A) 0.00 2.19 2.20 0.0 10.3 2.48 5.5

Culvert Station Outfall 477
I-477-2 - - 9.3 7.1 8.41 8.41 33.45 0.56 18.62 33.45 18.62 20.3 20.3 1.88 35.3
I-477-1 15 a 9.1 6.1 7.48 7.45 0.34 0.95 0.32 33.79 18.94 5.0 20.4 1.88 35.9

Culvert Station Outfall 476
I-476-1L-1 19 h 9.3 6.3 6.56 6.56 0.15 0.95 0.14 0.15 0.14 5.0 5.0 3.45 0.5

I-476-3 19 a 8.8 6.4 6.88 6.88 0.34 0.95 0.32 0.34 0.32 5.0 5.0 3.45 1.1
I-476-2 - - 10.2 6.4 6.85 6.81 (N/A) 0.00 0.34 0.32 0.0 5.1 3.44 1.1
I-476-1 - - 8.4 6.0 6.51 6.50 0.15 (N/A) 0.00 0.49 0.47 0.0 6.0 3.26 1.5

Culvert Station Outfall 474
I-474-2 18 a 9.0 6.5 6.97 6.97 0.51 0.95 0.48 0.51 0.48 5.0 5.0 3.45 1.7
I-474-1 - - 10.7 6.3 6.84 6.77 (N/A) 0.00 0.51 0.48 0.0 5.0 3.44 1.7

Culvert Station Outfall 473
I-473-2 - - 10.1 6.2 7.64 7.64 20.80 0.56 11.60 21.31 11.60 14.5 14.5 2.12 24.8
I-473-1 14 a 9.3 6.0 7.60 7.57 0.18 0.95 0.17 21.49 11.77 5.0 14.7 2.11 25.0

Culvert Station Outfall 470
I-470-3 - - 10.0 7.7 9.50 9.50 59.14 0.54 32.20 59.14 32.20 23.7 23.7 1.75 56.9
I-470-2 13 a 10.0 7.0 9.17 9.09 0.11 0.95 0.11 59.25 32.30 5.0 23.8 1.75 57.0
I-470-1 - - 11.5 6.8 9.00 9.00 (N/A) 0.00 59.25 32.30 0.0 23.8 1.75 56.9

Culvert Station Outfall 469
I-469-1 17 a 10.0 7.0 7.44 7.44 0.28 0.95 0.27 0.28 0.27 5.0 5.0 3.45 0.9

Culvert Station Outfall 467
I-467-1L-2 12 h 11.8 6.8 7.60 7.60 0.51 0.95 0.48 0.51 0.48 5.0 5.0 3.45 1.7
I-467-1L-1 12 f 11.2 6.2 7.55 7.55 0.25 0.95 0.24 0.76 0.72 5.0 6.2 3.23 2.4

I-467-3 - - 9.3 6.4 8.46 8.46 17.06 0.73 12.41 17.06 12.41 19.0 19.0 1.93 24.1
I-467-2 12 a 10.1 5.9 8.15 8.10 0.34 0.95 0.32 17.40 12.73 5.0 19.1 1.93 24.7
I-467-1 12 d 10.9 5.7 7.47 7.45 0.21 0.76 0.95 0.20 18.37 13.65 5.0 19.3 1.92 26.4

Culvert Station Outfall 450
I-450-4 11 j 11.8 8.7 9.27 9.27 0.51 0.95 0.48 0.51 0.48 5.0 5.0 3.45 1.7
I-450-3 11 h 10.9 7.8 8.55 8.53 0.39 0.95 0.37 0.90 0.86 5.0 6.8 3.12 2.7
I-450-2 11 g 10.3 7.2 8.05 8.03 0.26 0.95 0.25 1.16 1.10 5.0 7.8 2.92 3.2
I-450-1 11 d 10.0 6.7 7.62 7.50 0.22 0.95 0.21 1.38 1.31 5.0 8.7 2.75 3.6

Culvert Station Outfall 444
I-444-3 - - 7.8 3.2 6.77 6.77 20.50 0.58 11.89 20.50 11.89 19.0 19.0 1.93 23.1
I-444-2 - - 6.7 2.4 6.57 6.55 2.06 0.95 1.96 22.56 13.85 5.0 19.2 1.92 26.8
I-444-1 - - 7.6 2.0 6.41 6.38 0.67 0.95 0.64 23.23 14.48 5.0 19.6 1.91 27.9

Culvert Station Outfall 439
I-439-5L-4 21 a 13.6 8.2 8.63 8.63 0.36 0.95 0.34 0.36 0.34 5.0 5.0 3.45 1.2
I-439-5L-3 21 b 13.3 7.9 8.44 8.43 0.16 0.95 0.15 0.16 0.49 5.0 5.7 3.33 1.7
I-439-5L-2 21 d 12.5 7.3 8.23 8.22 0.33 0.95 0.31 0.49 0.81 5.0 6.9 3.10 2.5
I-439-5L-1 21 g 11.7 5.0 8.11 8.04 0.37 0.95 0.35 0.86 1.16 5.0 8.1 2.87 3.4

I-439-4L-1 7 ee 10.8 4.3 7.74 7.74 0.29 0.95 0.28 0.29 0.28 5.0 5.0 3.45 1.0

I-439-3L-2 - - 8.7 3.3 8.70 8.70 32.10 0.56 17.98 32.10 17.98 18.6 18.6 1.95 35.3
I-439-3L-1 7 j 7.2 3.1 7.70 7.17 0.64 0.95 0.61 32.74 18.58 5.0 18.7 1.94 36.4

I-439-2L-4 22 k 9.6 5.6 8.00 8.00 0.20 0.95 0.19 0.20 0.19 5.0 5.0 3.45 0.7
I-439-2L-3 22 h 9.6 5.3 8.00 8.00 0.28 0.95 0.27 0.28 0.46 5.0 9.8 2.54 1.2
I-439-2L-2 22 e 9.7 5.0 7.98 7.98 0.12 0.95 0.11 0.40 0.57 5.0 12.6 2.28 1.3
I-439-2L-1 22 d 9.9 4.7 7.97 7.97 0.14 0.95 0.13 0.54 0.70 5.0 14.7 2.11 1.5

I-439-7 - - 10.1 5.0 8.81 8.81 9.90 0.56 5.54 9.90 5.54 18.6 18.6 1.95 10.9
I-439-6 7 b 9.1 4.5 8.21 8.19 0.99 0.95 0.94 10.89 6.48 5.0 18.7 1.94 12.7
I-439-5 7 d 11.3 4.0 8.03 8.01 0.36 0.86 0.95 0.34 12.11 7.99 5.0 19.2 1.92 15.5
I-439-4 7 f 10.1 3.2 7.73 7.73 0.12 0.29 0.95 0.11 12.52 8.38 5.0 20.2 1.89 15.9
I-439-3 7 h 9.3 2.1 7.37 7.26 0.14 32.74 0.95 0.13 45.40 27.09 5.0 21.1 1.85 50.5
I-439-2 22 c 10.1 2.1 7.21 7.12 0.27 0.54 0.95 0.26 46.21 28.05 5.0 21.2 1.85 52.3
I-439-1 - - 9.8 1.5 6.56 6.48 1.97 0.60 1.18 48.18 29.23 5.0 21.4 1.84 54.2

Culvert Station Outfall 429
I-429-1L-3 20 a 15.6 10.5 10.97 10.97 0.35 0.95 0.33 0.35 0.33 5.0 5.0 3.45 1.2
I-429-1L-2 20 c 14.6 9.9 10.67 10.66 0.33 0.95 0.31 0.68 0.65 5.0 6.3 3.20 2.1
I-429-1L-1 20 e 14.3 9.4 10.62 10.59 0.15 0.95 0.14 0.83 0.79 5.0 6.8 3.12 2.5

I-429-5 - - 12.4 7.9 11.03 11.03 3.50 0.70 2.45 3.50 2.45 10.0 10.0 2.51 6.2
I-429-4 6 b 10.8 7.7 10.94 10.84 1.43 0.95 1.36 4.93 3.81 5.0 10.3 2.49 9.5
I-429-3 - - 12.9 6.6 11.37 11.34 0.63 0.95 0.60 5.56 4.41 5.0 10.5 2.47 11.0
I-429-2 - - 13.2 6.3 11.30 11.09 (N/A) 0.00 5.56 4.41 0.0 10.6 2.46 10.9
I-429-1 - - 15.6 9.3 10.56 10.53 0.83 (N/A) 0.00 6.39 5.20 0.0 11.2 2.41 12.6

Culvert Station Outfall 421
I-421-3 - - 15.0 3.9 6.90 6.90 128.30 0.58 74.41 128.30 74.41 26.7 26.7 1.64 122.8
I-421-2 - - 17.0 2.9 6.80 6.76 0.88 0.95 0.84 129.18 75.25 5.0 27.0 1.63 123.3
I-421-1 5 a 16.3 2.7 6.60 6.58 1.07 0.90 0.96 130.25 76.21 5.0 27.4 1.61 123.8

Culvert Station Outfall 416
I-416-2 - - 18.0 14.5 15.64 15.64 0.72 0.95 0.68 0.72 0.68 5.0 5.0 3.45 2.4
I-416-1 - - 24.2 14.1 15.53 15.52 0.87 0.95 0.83 1.59 1.51 5.0 5.4 3.37 5.1

Culvert Station Outfall 411
I-411-2 3 a 32.4 29.1 29.81 29.81 0.90 0.95 0.86 0.90 0.86 5.0 5.0 3.45 3.0
I-411-1 - - 30.6 17.0 18.11 17.90 0.79 0.95 0.75 1.69 1.61 5.0 5.2 3.42 5.5

Culvert Station Outfall 406
I-406-2 2 a 38.9 35.3 35.98 35.98 0.82 0.95 0.78 0.82 0.78 5.0 5.0 3.45 2.7
I-406-1 - - 37.7 31.8 32.72 32.68 0.73 0.95 0.69 1.55 1.47 5.0 5.2 3.42 5.1

Culvert Station Outfall 395
I-395-3 - - 36.0 30.6 31.20 31.20 0.68 0.95 0.65 0.68 0.65 5.0 5.0 3.45 2.3
I-395-2 1 a 35.8 30.3 30.99 30.98 0.11 0.95 0.11 0.79 0.75 5.0 5.3 3.39 2.6
I-395-1 - - 36.2 12.0 12.97 12.93 1.04 0.95 0.99 1.83 1.74 5.0 5.8 3.30 5.8

Notes
(1) ft = feet, in/hr = inches/hour rainfall, cfs = cubic feet per second
(2) Cumlative Area = Inlet CA + Lateral Inlet CA
(3) Discharge is from the Rational Method, Q = CIA

MSN A3 HOV IMPROVEMENTS
DRAINAGE REPORT

Caltrans Culvert Hydrology - 25 Year Storm

Drainage

TABLE 3A
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Pipe Upstream Downstream Total Capacity @ Pipe Constructed Pipe Upstream Energy EGL
# System Unit Node Node Discharge (3) Constructed Size Length Slope Roughness Freeboard (2) Cover Velocity Grade Freeboard

(cfs) (1) Slope (cfs) (inches) (feet) (ft/ft) (Mannings n) Upstream Downstream Upstream Downstream Upstream Downstream (feet) (feet) (ft/s) (feet) (feet)

Culvert Station Outfall 480
P-480-1L-2 16 i I-480-1L-2 I-480-1L-1 0.4 5.6 18 50 0.003 0.013 6.75 6.61 10.74 10.74 7.03 6.93 3.7 2.5 1.9 7.08 3.7
P-480-1L-1 16 k I-480-1L-1 I-480-1 0.6 5.7 18 85 0.003 0.013 6.61 6.36 10.74 9.97 6.93 6.64 3.8 2.6 2.1 7.00 3.7

P-480-3 - - I-480-3 I-480-2 2.8 7.3 18 50 0.005 0.013 5.05 4.81 9.99 10.64 6.51 6.48 3.5 3.4 3.9 6.74 3.2
P-480-2 16 d I-480-2 I-480-1 5.1 6.1 18 12 0.003 0.013 4.81 4.77 10.64 9.97 6.46 6.43 4.2 4.3 2.9 6.59 4.1
P-480-1 - - I-480-1 OF-480 5.5 15.8 18 63 0.023 0.013 4.77 3.34 9.97 6.46 6.41 6.24 3.6 3.7 3.1 6.56 3.4

Culvert Station Outfall 477
P-477-2 - - I-477-2 I-477-1 35.3 90.7 4x2 RCB 58 0.017 0.013 7.07 6.09 9.27 9.09 8.41 7.48 0.9 0.2 10.5 10.12 -0.8
P-477-1 15 b I-477-1 OF-477 35.9 52.6 4x2 RCB 58 0.006 0.013 6.09 5.76 9.09 7.26 7.45 7.00 1.6 1.0 7.2 8.26 0.8

Culvert Station Outfall 476
P-476-1L-1 19 i I-476-1L-1 I-476-1 0.5 9.0 18 11 0.007 0.013 6.30 6.22 9.30 8.42 6.56 6.51 2.7 1.5 2.7 6.67 2.6

P-476-3 19 b I-476-3 I-476-2 1.1 3.1 15 9 0.002 0.013 6.38 6.36 8.75 10.16 6.88 6.85 1.9 1.1 2.3 6.96 1.8
P-476-2 19 d I-476-2 I-476-1 1.1 5.7 18 138 0.003 0.013 6.36 5.96 10.16 8.42 6.81 6.51 3.4 2.3 2.5 6.91 3.3
P-476-1 19 f I-476-1 OF-476 1.5 5.6 18 71 0.003 0.013 5.96 5.76 8.42 7.26 6.50 6.24 1.9 1.0 2.7 6.61 1.8

Culvert Station Outfall 474
P-474-2 18 b I-474-2 I-474-1 1.7 5.4 15 10 0.007 0.013 6.45 6.38 8.95 10.70 6.97 6.86 2.0 1.3 3.9 7.20 1.7
P-474-1 18 d I-474-1 OF-474 1.7 7.6 18 38 0.005 0.013 6.28 6.08 10.70 7.58 6.77 6.56 3.9 2.9 3.5 6.96 3.7

Culvert Station Outfall 473
P-473-2 - - I-473-2 I-473-1 24.8 41.0 4x2 RCB 58 0.003 0.013 6.19 5.99 10.09 9.29 7.64 7.60 2.5 1.9 5.4 8.10 2.0
P-473-1 14 b I-473-1 OF-473 25.0 -26.0 4x2 RCB 65 -0.001 0.013 5.99 6.08 9.29 8.58 7.57 7.15 1.7 1.3 3.1 7.72 1.6

Culvert Station Outfall 470
P-470-3 - - I-470-3 I-470-2 56.9 85.5 4x2 RCB 46 0.015 0.013 7.65 6.96 9.98 9.96 9.50 9.17 0.5 0.3 11.6 11.60 -1.6
p-470-2 13 b I-470-2 I-470-1 57.0 67.2 4x2 RCB 14 0.009 0.013 6.96 6.83 9.96 11.51 9.09 9.00 0.9 1.0 7.1 9.88 0.1
p-470-1 13 b I-470-1 OF-470 56.9 38.1 4x2 RCB 57 0.003 0.013 6.83 6.66 11.51 8.66 9.00 8.51 2.5 2.7 7.1 9.79 1.7

Culvert Station Outfall 469
P-469-1 17 b I-469-1 OF-469 0.9 5.5 18 11 0.003 0.013 7.04 7.01 10.04 8.51 7.44 7.37 2.6 1.5 2.3 7.52 2.5

Culvert Station Outfall 467
P-467-1L-2 12 g I-467-1L-2 I-467-1L-1 1.7 5.7 18 200 0.003 0.013 6.77 6.18 11.81 11.21 7.60 7.55 4.2 3.5 2.8 7.72 4.1
P-467-1L-1 12 e I-467-1L-1 I-467-1 2.4 5.7 18 166 0.003 0.013 6.18 5.69 11.21 10.91 7.55 7.47 3.7 3.5 3.1 7.70 3.5

P-467-3 - - I-467-3 I-467-2 24.1 29.1 2x2 RCB 44 0.010 0.013 6.37 5.92 9.28 10.12 8.46 8.15 0.8 0.9 6.0 9.02 0.3
P-467-2 - - I-467-2 I-467-1 24.7 16.8 2x2 RCB 68 0.003 0.013 5.92 5.69 10.12 10.91 8.10 7.53 2.0 2.2 6.2 8.69 1.4
P-467-1 - - I-467-1 OF-467 26.4 40.0 2x2 RCB 14 0.019 0.013 5.69 5.42 10.91 8.49 7.45 6.86 3.5 3.2 10.7 9.22 1.7

Culvert Station Outfall 450
P-450-4 11 i I-450-4 I-450-3 1.7 5.8 18 300 0.003 0.013 8.71 7.81 11.81 10.91 9.27 8.55 2.5 1.6 2.8 9.39 2.4
P-450-3 11 g I-450-3 I-450-2 2.7 5.7 18 201 0.003 0.013 7.81 7.22 10.91 10.31 8.53 8.05 2.4 1.6 3.2 8.69 2.2
P-450-2 11 e I-450-2 I-450-1 3.2 5.7 18 175 0.003 0.013 7.22 6.71 10.31 10.01 8.03 7.62 2.3 1.6 3.3 8.20 2.1
P-450-1 11 c I-450-1 OF-450 3.6 6.1 18 9 0.003 0.013 6.71 6.68 10.01 8.18 7.50 7.41 2.5 1.8 3.6 7.70 2.3

Culvert Station Outfall 444
P-444-3 - - I-444-3 I-444-2 23.1 45.0 30 64 0.012 0.013 3.16 2.39 7.80 6.66 6.77 6.57 1.0 2.1 4.7 7.11 0.7
P-444-2 - - I-444-2 I-444-1 26.8 43.6 36 89 0.004 0.013 2.39 2.01 6.66 7.61 6.55 6.41 0.1 1.3 3.8 6.77 -0.1
P-444-1 - - I-444-1 OF-444 27.9 45.7 36 81 0.005 0.013 2.01 1.63 7.61 8.00 6.38 6.24 1.2 2.6 3.9 6.62 1.0

Culvert Station Outfall 439
P-439-5L-4 21 f I-439-5L-4 I-439-5L-3 1.2 5.7 18 100 0.003 0.013 8.16 7.87 13.61 13.26 8.63 8.44 5.0 4.0 2.5 8.73 4.9
P-439-5L-3 21 c I-439-5L-3 I-439-5L-2 1.7 5.7 18 200 0.003 0.013 7.87 7.28 13.26 12.46 8.43 8.23 4.8 3.9 2.8 8.55 4.7
P-439-5L-2 21 e I-439-5L-2 I-439-5L-1 2.5 5.7 18 228 0.003 0.013 7.28 6.61 12.46 11.72 8.22 8.11 4.2 3.7 3.1 8.37 4.1
P-439-5L-1 7 ff I-439-5L-1 I-439-5 3.4 33.2 18 10 0.100 0.013 4.96 3.96 11.72 11.25 8.04 8.03 3.7 5.3 1.9 8.10 3.6

P-439-4L-1 7 dd I-439-4L-1 I-439-4 1.0 32.1 18 12 0.093 0.013 4.27 3.15 10.80 10.14 7.74 7.73 3.1 5.0 0.5 7.74 3.1

Outside of Caltrans - Right-of-Way
P-439-3L-2 - - I-439-3L-2 I-439-3L-1 35.3 13.0 24 64 0.003 0.013 3.33 3.12 8.70 7.17 8.72 7.17 ABOVE RIM 3.4 11.2 10.67 -2.0
P-439-3L-1 - - I-439-3L-1 I-439-3 36.4 24.9 24 84 0.012 0.013 3.12 2.10 7.17 9.27 9.54 7.37 ABOVE RIM 2.1 11.6 11.62 -4.5

P-439-2L-4 22 i I-439-2L-4 I-439-2L-3 0.7 5.6 18 108 0.003 0.013 5.64 5.33 9.64 9.58 8.00 8.00 1.6 2.5 0.4 8.00 1.6
P-439-2L-3 22 f I-439-2L-3 I-439-2L-2 1.2 5.6 18 112 0.003 0.013 5.33 5.01 9.58 9.65 8.00 7.98 1.6 2.8 0.7 8.01 1.6
P-439-2L-2 22 j I-439-2L-2 I-439-2L-1 1.3 6.0 18 90 0.003 0.013 5.01 4.72 9.65 9.85 7.98 7.97 1.7 3.1 0.7 7.99 1.7
P-439-2L-1 22 c I-439-2L-1 I-439-2 1.5 5.4 18 105 0.003 0.013 4.72 4.44 9.85 10.06 7.97 7.94 1.9 3.6 0.9 7.98 1.9

P-439-7 - - I-439-7 I-439-6 10.9 10.6 18 56 0.010 0.013 5.02 4.45 10.12 9.11 8.81 8.21 1.3 3.6 6.2 9.40 0.7
P-439-6 - - I-439-6 I-439-5 12.7 32.9 30 76 0.006 0.013 4.45 3.96 9.11 11.25 8.19 8.12 0.9 2.2 2.6 8.29 0.8
P-439-5 7 e I-439-5 I-439-4 15.5 27.2 30 184 0.004 0.013 3.96 3.15 11.25 10.14 8.01 7.75 3.2 4.8 3.2 8.16 3.1
P-439-4 7 g I-439-4 I-439-3 15.9 31.0 30 184 0.006 0.013 3.15 2.10 10.14 9.27 7.73 7.45 2.4 4.5 3.2 7.89 2.2
P-439-3 7 ff I-439-3 I-439-2 50.5 21.1 36 10 0.001 0.013 2.10 2.09 9.27 10.06 7.26 7.21 2.0 4.2 7.1 8.05 1.2
P-439-2 22 b I-439-2 I-439-1 52.3 53.0 36 92 0.006 0.013 2.09 1.51 10.06 9.80 7.12 6.56 2.9 5.0 7.4 7.97 2.1
P-439-1 - - I-439-1 OF-439 54.2 36.9 36 36 0.003 0.013 1.51 1.40 9.80 9.80 6.48 6.24 3.3 5.3 7.7 7.39 2.4

Culvert Station Outfall 429
P-429-1L-3 20 b I-429-1L-3 I-429-1L-2 1.2 5.7 18 200 0.003 0.013 10.51 9.92 15.61 14.57 10.97 10.67 4.6 3.6 2.5 11.07 4.5
P-429-1L-2 20 d I-429-1L-2 I-429-1L-1 2.1 6.2 18 84 0.003 0.013 9.92 9.63 14.57 14.30 10.66 10.62 3.9 3.2 3.2 10.81 3.8
P-429-1L-1 20 f I-429-1L-1 I-429-1 2.5 19.8 18 70 0.035 0.013 9.43 6.95 14.30 15.61 10.59 10.56 3.7 3.4 7.6 11.50 2.8

P-429-5 - - I-429-5 I-429-4 6.2 5.6 18 56 0.003 0.013 7.87 7.71 12.44 10.84 11.03 10.84 1.4 3.1 3.5 11.22 1.2
P-429-4 - - I-429-4 I-429-3 9.5 13.2 18 72 0.016 0.013 7.71 6.57 10.84 12.91 11.96 11.37 ABOVE RIM 1.6 5.4 12.41 -1.6
P-429-3 - - I-429-3 I-429-2 11.0 28.0 24 17 0.015 0.013 6.57 6.31 12.91 13.20 11.34 11.30 1.6 4.3 3.5 11.53 1.4
P-429-2 - - I-429-2 I-429-1 10.9 -33.6 24 133 -0.022 0.013 6.31 9.25 13.20 15.61 11.09 10.57 2.1 4.9 3.5 11.28 1.9
P-429-1 - - I-429-1 OF-429 12.6 42.9 24 95 0.036 0.013 9.25 5.83 15.61 10.63 10.53 6.58 5.1 4.4 11.9 12.72 2.9

Culvert Station Outfall 421
P-421-3 - - I-421-3 I-421-2 122.8 223.4 48 167 0.006 0.013 3.90 2.89 15.00 16.99 6.90 6.80 8.1 7.1 9.1 8.19 6.8
P-421-2 - - I-421-2 I-421-1 123.3 113.2 48 103 0.002 0.013 2.89 2.73 16.99 16.25 6.76 6.60 10.2 10.1 4.9 7.13 9.9
P-421-1 - - I-421-1 OF-421 123.8 130.6 48 208 0.002 0.013 2.73 2.30 16.25 10.00 6.58 6.24 9.7 9.5 5.9 7.12 9.1

Culvert Station Outfall 416
P-416-2 - - I-416-2 I-416-1 2.4 4.1 15 88 0.004 0.013 14.47 14.12 18.00 24.21 15.64 15.53 2.4 2.3 3.5 15.82 2.2
P-416-1 - - I-416-1 OF-416 5.1 3.9 24 117 0.001 0.024 14.12 14.00 24.21 19.70 15.52 14.80 8.7 8.1 1.6 15.56 8.6

Culvert Station Outfall 411
P-411-2 - - I-411-2 I-411-1 3.0 14.2 15 84 0.048 0.013 29.12 25.09 32.37 30.59 29.81 25.48 2.6 2.0 9.1 31.10 1.3
P-411-1 - - I-411-1 OF-411 5.5 11.5 18 277 0.041 0.024 16.99 5.70 30.59 12.00 17.90 6.43 12.7 12.1 6.4 18.54 12.0

Culvert Station Outfall 406
P-406-2 - - I-406-2 I-406-1 2.7 12.9 15 86 0.040 0.013 35.32 31.91 38.94 37.71 35.98 32.72 3.0 2.4 8.3 37.05 1.9
P-406-1 - - I-406-1 OF-406 5.1 70.6 18 68 0.452 0.013 31.81 1.06 37.71 12.60 32.68 6.24 5.0 4.4 23.2 41.03 -3.3

Culvert Station Outfall 395
P-395-3 - - I-395-3 I-395-2 2.3 7.2 18 70 0.005 0.013 30.62 30.29 36.00 35.82 31.20 30.99 4.8 3.9 3.6 31.40 4.6
P-395-2 - - I-395-2 I-395-1 2.6 6.0 18 90 0.003 0.013 30.29 30.00 35.82 36.20 30.98 30.61 4.8 4.0 3.3 31.14 4.7
P-395-1 - - I-395-1 OF-395 5.8 31.7 18 66 0.091 0.013 12.00 6.00 36.20 12.00 12.93 6.43 23.3 22.7 13.6 15.82 20.4

Notes
(1) ft = feet, cfs = cubic feet per second, ft/s = feet per second
(2) Freeboard is HGL (Hydraulic Grade Line) below Rim of Inlet
(3) Discharge is from the Rational Method, Q = CIA
(4) Downstream HGL set to 6.24 Mean Higher High Water of Mare Island near San Pablo Bay

Drainage

TABLE 3B

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT
Caltrans Culvert Hydraulics  - 25 Year Storm

Elevation Elevation Elevation
Invert Ground/Rim HGL (2) (4)
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Drainage Drainage Inlet AREA CA CA Intensity Flow
System Unit Type Alignment ft2 ft2 acres in/hr cfs

- - EX J1R (Rt) 406+00 31,699 30,114 0.69 3.45 2.39
- - EX J1R (Rt) 411+00 34,746 33,009 0.76 3.45 2.61

20 a G2 J1R (Med) 425+00 15,442 14,670 0.34 3.45 1.16
20 c G2 J1R (Med) 427+00 14,436 13,714 0.31 3.45 1.09
20 e G2 J1R (Med) 427+84 6,562 6,234 0.14 3.45 0.49
21 a G2 J1R (Med) 430+00 15,666 14,883 0.34 3.45 1.18
21 b G2 J1R (Med) 431+00 7,262 6,899 0.16 4.45 0.70
21 d G2 J1R (Med) 433+00 14,364 13,646 0.31 3.45 1.08
21 g MGDO J1R (Med) 435+27 16,150 15,343 0.35 3.45 1.22
7 ee G2 J1R (Med) 437+11 12,851 12,208 0.28 3.45 0.97

22 b G2 J1R (Med) 438+95 11,554 10,976 0.25 3.45 0.87
22 d G2 J1R (Med) 440+00 6,157 5,849 0.13 3.45 0.46
22 e G2 J1R (Med) 440+90 5,079 4,825 0.11 3.45 0.38
22 h G2 J1R (Med) 442+02 12,294 11,679 0.27 3.45 0.93
22 k MGDO J1R (Med) 443+10 8,871 8,427 0.19 3.45 0.67

11 d G2 J1R (Rt) 449+26 9,731 9,244 0.21 3.45 0.73
11 f G2 J1R (Rt) 450+00 16,800 15,960 0.37 3.45 1.26
11 h G2 J1R (Rt) 453+00 16,800 15,960 0.37 3.45 1.26
11 j G2 J1R (Rt) 456+00 22,391 21,271 0.49 3.45 1.68

12 h G2 J1R (Rt) 464+00 22,408 21,288 0.49 3.45 1.69
12 f G2 J1R (Rt) 466+00 11,200 10,640 0.24 3.45 0.84
12 d G2 J1R (Rt) 467+66 9,301 8,836 0.20 3.45 0.70
17 a G2 J1R (Rt) 469+89 12,535 11,908 0.27 3.45 0.94
18 a G2 J1R (Rt) 473+20 22,235 21,123 0.48 3.45 1.67
19 a G2 J1R (Rt) 475+25 14,911 14,165 0.33 3.45 1.12
19 h G2 J1R (Rt) 477+14 6,365 6,047 0.14 3.45 0.48

16 h G2 J1R (Med) 478+50 5,644 5,362 0.12 3.45 0.42
16 j G2 J1R (Med) 479+00 2,407 2,287 0.05 3.45 0.18

TABLE 4

BKF #087003-20
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT

Station

C=0.95

Inlet on gutter Drainage Area, 25-year Flow
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Bypass to Flow 25-year Total Manning's Longitudinal Cross Slope Inlet Frontal Splash Over Splash- Frontal Side Inlet Sideflow Captured Flow Percent
Alignment Downstream Previous Inflow Flow Roughness Slope V:H Depth Spread Shoulder Area Velocity Width Flow Velocity Over Inflow2 Bypass Length Capture Sideflow2 Flow Bypass Bypass

System Unit (Location) Inlet1 Station Station (cfs) (cfs) cfs "n" (ft/foot) (ft/foot) (feet) (feet) (feet) (square feet) ft/s (feet) Efficiency (fps) Efficiency (cfs) (cfs) (feet) Efficiency (cfs) (cfs) (cfs) (%)
- - J1R (Rt) EX 406+00 406+00 2.39 2.39 0.016 0.0154 0.050 0.26 5.2 10.0 0.68 3.51 1.97 0.72 5.9 1.00 1.71 0.67 3.33 0.36 0.24 1.95 0.43 18%
- - J1R (Rt) EX 411+00 0.43 2.61 3.05 0.016 0.0154 0.050 0.29 5.7 10.0 0.82 3.73 1.97 0.68 5.9 1.00 2.06 0.99 3.33 0.33 0.33 2.39 0.66 22%

10.0
20 a J1R (Med) G2 425+00 427+00 1.16 1.16 0.016 0.0063 0.020 0.17 8.4 10.0 0.70 1.66 1.97 0.51 5.9 1.00 0.60 0.57 3.33 0.46 0.26 0.86 0.31 26%
20 c J1R (Med) G2 427+00 427+84 0.31 1.09 1.39 0.016 0.0039 0.020 0.20 9.8 10.0 0.96 1.45 1.97 0.45 5.9 1.00 0.63 0.76 3.33 0.52 0.40 1.03 0.37 26%
20 e J1R (Med) G2 427+84 430+00 0.37 0.49 0.86 0.016 0.0035 0.020 0.17 8.3 10.0 0.70 1.24 1.97 0.51 5.9 1.00 0.44 0.42 3.33 0.59 0.25 0.69 0.17 20%
21 a J1R (Med) G2 430+00 433+00 0.17 1.18 1.35 0.016 0.0035 0.020 0.20 9.9 10.0 0.97 1.39 1.97 0.45 6.9 1.00 0.61 0.75 3.33 0.54 0.40 1.01 0.34 25%
21 b J1R (Med) G2 431+00 435+27 0.34 0.70 1.05 0.016 0.0035 0.020 0.18 9.0 10.0 0.80 1.30 1.97 0.48 5.9 1.00 0.51 0.54 3.33 0.57 0.31 0.81 0.23 22%
21 d J1R (Med) G2 433+00 435+27 0.34 1.08 1.42 0.016 0.0035 0.020 0.20 10.1 10.0 1.01 1.40 1.97 0.44 5.9 1.00 0.63 0.80 3.33 0.54 0.43 1.05 0.37 26%
21 g J1R (Med) MGDO 435+27 437+11 0.37 1.22 1.58 0.016 0.0051 0.020 0.20 9.8 10.0 0.95 1.66 3.94 0.75 5.9 1.00 1.19 0.40 3.33 0.46 0.18 1.37 0.22 14%

TABLE 5

BKF #087003-20
MSN HOV A3 IMPROVEMENTS

DRAINAGE REPORT
Gutter Spread, Inlet Interception Calculations

Drainage

21 g J1R (Med) MGDO 435+27 437+11 0.37 1.22 1.58 0.016 0.0051 0.020 0.20 9.8 10.0 0.95 1.66 3.94 0.75 5.9 1.00 1.19 0.40 3.33 0.46 0.18 1.37 0.22 14%
7 ee J1R (Med) G2 437+11 438+95 0.22 0.97 1.18 0.016 0.0051 0.020 0.18 8.8 10.0 0.77 1.54 1.97 0.49 6.9 1.00 0.58 0.60 3.33 0.49 0.29 0.88 0.30 26%

22 b J1R (Med) G2 438+95 440+00 0.30 0.87 1.17 0.016 0.0031 0.020 0.19 9.6 10.0 0.92 1.28 1.97 0.46 6.9 1.00 0.54 0.63 3.33 0.58 0.37 0.90 0.27 23%
22 d J1R (Med) G2 440+00 440+90 0.27 0.46 0.73 0.016 0.0020 0.020 0.17 8.7 10.0 0.76 0.96 1.97 0.50 7.9 1.00 0.36 0.37 3.33 0.69 0.26 0.62 0.11 15%
22 e J1R (Med) G2 440+90 442+02 0.11 0.38 0.50 0.016 0.0010 0.020 0.17 8.6 10.0 0.73 0.67 1.97 0.50 6.9 1.00 0.25 0.25 3.33 0.81 0.20 0.45 0.05 9%
22 h J1R (Med) G2 442+02 0.08 0.93 1.01 0.016 0.020 0.15 7.5 10.0
22 k J1R (Med) MGDO 443+10 442+02 0.67 0.67 0.016 0.0010 0.020 0.19 9.6 10.0 0.92 0.73 3.94 0.76 6.9 1.00 0.51 0.16 3.33 0.79 0.13 0.63 0.03 5%

10.0
11 d J1R (Rt) G2 449+26 0.15 0.73 0.89 0.016 0.0030 0.037 0.22 5.9 10.0 0.64 1.37 1.97 0.66 2.9 1.00 0.59 0.30 3.33 0.69 0.21 0.79 0.09 11%
11 f J1R (Rt) G2 450+00 449+26 0.16 1.26 1.43 0.016 0.0030 0.050 0.29 5.8 10.0 0.85 1.67 1.97 0.67 3.9 1.00 0.95 0.48 3.33 0.68 0.32 1.27 0.15 11%
11 h J1R (Rt) G2 453+00 450+00 0.21 1.26 1.47 0.016 0.0030 0.050 0.30 5.9 10.0 0.87 1.68 1.97 0.66 4.9 1.00 0.97 0.50 3.33 0.67 0.34 1.31 0.16 11%
11 j J1R (Rt) G2 456+00 453+00 1.68 1.68 0.016 0.0030 0.050 0.31 6.2 10.0 0.97 1.74 1.97 0.64 5.9 1.00 1.08 0.61 3.33 0.66 0.40 1.48 0.21 12%

10.0
12 h J1R (Rt) G2 464+00 466+00 1.69 1.69 0.016 0.0030 0.050 0.31 6.2 10.0 0.97 1.74 1.97 0.64 7.9 1.00 1.08 0.61 3.33 0.66 0.40 1.48 0.21 12%
12 f J1R (Rt) G2 466+00 467+66 0.21 0.84 1.05 0.016 0.0030 0.050 0.26 5.2 10.0 0.68 1.55 1.97 0.72 8.9 1.00 0.75 0.29 3.33 0.71 0.21 0.96 0.09 8%
12 d J1R (Rt) G2 467+66 469+89 0.09 0.70 0.79 0.016 0.0030 0.050 0.23 4.7 10.0 0.55 1.44 1.97 0.77 8.9 1.00 0.60 0.18 3.33 0.73 0.13 0.74 0.05 6%
17 a J1R (Rt) G2 469+89 473+20 0.05 0.94 0.99 0.016 0.0030 0.050 0.25 5.1 10.0 0.65 1.53 1.97 0.73 9.9 1.00 0.72 0.27 3.33 0.71 0.19 0.91 0.08 8%
18 a J1R (Rt) G2 473+20 475+25 0.08 1.67 1.75 0.016 0.0030 0.050 0.32 6.3 10.0 1.00 1.76 1.97 0.63 10.9 1.00 1.11 0.64 3.33 0.66 0.42 1.53 0.22 13%
19 a J1R (Rt) G2 475+25 0.27 1.12 1.39 0.016 0.033 0.19 5.6 10.0
19 h J1R (Rt) G2 477+14 475+25 0.48 0.48 0.016 0.0030 0.026 0.15 5.8 10.0 0.44 1.08 1.97 0.67 11.9 1.00 0.32 0.16 3.33 0.71 0.11 0.43 0.05 10%

10.0

SEE TABLE 6 "INLETS IN SAG CONDITION"

SEE TABLE 6 "INLETS IN SAG CONDITION"

10.0
16 h J1R (Med) G2 478+50 0.03 0.42 0.45 0.016 0.0052 0.010 0.09 9.7 10.0 0.45 1.01 1.97 0.45 11.9 1.00 0.21 0.25 3.33 0.50 0.12 0.33 0.13 28%
16 j J1R (Med) G2 479+00 478+50 0.00 0.18 0.18 0.016 0.0052 0.010 0.07 6.9 10.0 0.22 0.81 1.97 0.59 12.9 1.00 0.11 0.07 3.33 0.60 0.04 0.15 0.03 16%

10.0

Notes: 1. See Table 4 for tributary area, runoff coefficient, rainfall intensity and 25-year flow for each inlet.

For all grate types with L = 3 feet, Rf = 1 if V<5.9 fps (Chart 7, HEC-12)
Inlet modeled on Ground is Caltrans Type 24 grate detail on Pg D77A

Width is 1.97 ft
Length is 3.33 ft

For all grate types with L = 3 feet, Rf = 1 if V<5.9 fps (Chart 7, HEC-12)
Inlet modeled on Ground is 2 Caltrans Type 24 grate detail on Pg D77A

Width is 3.94 ft
Length is 3.33 ft
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Flow Inlet Position & Shape Weir Calculation Orifice Calculation
Station previous Inlet Total Location Width Length Perimeter Area Cw Cclogging Perimeter Co Cclogging Area g

(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft2) (ft) (ft) (in) (ft2) (ft/s2) (ft) (in)

442+02 0.08 0.93 1.01 In Sag 1.97 3.33 7.27 6.56 3 0.8 7.27 0.15 1.79 0.6 0.5 6.56 32.2 0.00 0.05
475+25 0.27 1.12 1.39 In Sag 1.97 3.33 7.27 6.56 3 0.8 7.27 0.19 2.22 0.6 0.5 6.56 32.2 0.01 0.09

Weir Discharge   Q=CW*Cclogging*LP*H3/2 Orifice Discharge   Q=Co*Cclogging*A*(2*g*H).5
Q - Discharge Q - Discharge
Cw - Weir Coefficient Co - Orifice Coefficient
Cclogging - Clogging Coefficient Cclogging - Clogging Coefficient
LP - Perimeter A - Area
H - Height g- Gravitational Acceleration

H - Height

Step 1. Find rate of vertical curvature, K. K= L / (Send-S beg)
K = 800 ft / (0.30% - (-1.200%))
K = 533 ft/ %

Step 2. Determine depth at design spread. d= Sx T

TABLE 6

BKF #087003-20

(per section 4.4.6.3, HEC 22)

Inlet Sag Calculations

H H

MSN HOV A3 IMPROVEMENTS

Flanking Inlets at Sag Calculations

BKF ENGINEERS - 6/14/2012 \\Bkf-rc\vol4\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Inlet_Intercept-2012-06.xls

Step 2. Determine depth at design spread. d= Sx T
d= (0.05) ( 10)
d = 0.5 ft

Step 3. Determine the depth for the flanker locations. d = 63% of depth over inlet at bottom of sag location, per section 4.4.6.3, HEC 22
d= (.63) (0.5)
d= .32 ft

Step 4. Compute distance from sag point per following equation. X= (200 d K )0.5
X= ((200) (.18) (533))^0.5
X= 138 ft ----------------------------> Flank inlets 138 ft from sag point
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Begin End 25-Year Pavement Runoff Total 25-Year Wetter Manning's 25-year 25-year 25-year 25-Year 25-Year Freeboad 25-Year Construction Meet
Ditch Ditch Rainfall Drainage Coefficient 25-year Swale Side- Bottom Ditch Perimeter Roughness Flow Wetted Flow Velocity Velocity .2 x Energy Required Documents Convayence

Station Station Intensity Area 1 Flow Slope slope Width Depth Top Width Area Perimeter Head Head Depth Depth and Freeboard
(in/hour) (acres) (cfs) (ft/foot) (H:V) (feet) (feet) (feet) ("n") (sq feet) (feet) (cfs) (fps) (feet) (feet) (feet) (feet) Requirement

402+50 406+00 3.45 0.82 0.95 2.69 0.0070 4 4 .41 7.30 0.0500 2.33 7.40 2.69 1.15 0.02 0.09 0.50 0.75 Yes
406+00 411+00 3.45 0.90 0.95 2.95 0.0168 4 4 .34 6.73 0.0500 1.83 6.82 2.95 1.61 0.04 0.08 0.42 0.75 Yes

423+00 429+00 3.45 1.43 0.95 4.69 0.0050 4 4 .61 8.84 0.0500 3.89 8.99 4.69 1.21 0.02 0.13 0.73 0.75 Yes
429+00 435+00 3.45 0.99 0.95 3.24 0.0030 4 4 .57 8.57 0.0500 3.59 8.71 3.24 .90 0.01 0.12 0.69 0.75 Yes
435+00 439+00 3.45 0.64 0.95 2.10 0.0080 4 4 .35 6.78 0.0500 1.87 6.86 2.10 1.12 0.02 0.07 0.42 0.75 Yes
439+00 444+00 3.45 0.92 0.95 3.02 0.0025 4 4 .58 8.61 0.0500 3.64 8.75 3.02 .83 0.01 0.12 0.69 0.75 Yes
449+35 446+00 3.45 0.71 0.95 2.33 0.0035 4 4 .46 7.68 0.0500 2.69 7.79 2.33 .87 0.01 0.09 0.55 0.75 Yes
459+50 449+35 3.45 1.24 0.95 4.06 0.0035 4 4 .62 8.94 0.0500 3.99 9.09 4.06 1.02 0.02 0.13 0.74 0.75 Yes
459+50 467+50 3.45 1.18 0.95 3.87 0.0040 4 4 .58 8.65 0.0500 3.67 8.79 3.87 1.05 0.02 0.12 0.70 0.75 Yes

Notes: 1. Pavement Drainage Area includes all unpaved shoulder within the Caltrans right-of-way modeled consevatively as pavement with a C=0.95 for simplicity.

Median Ditches

Southbound Shoulder Ditches

TABLE 7

BKF# 097084
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT
Drainage Ditches Normal Depth, 25-Year Storm

BKF Engineers 4/17/2012 S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\Ditches-April-2012.xls



25-Yeak
Drainage Drainage Peak Apron Apron D50 Apron Apron

System Unit Flow Rate Dadjusted
(1) Length Depth (3)

Length Depth
Alignment (cfs) (inches) (feet) (feet) (inches) (feet) (feet) (inches) (feet) (feet)

J1R 11 a 3.6 18 1.5 N / A 0.11 1.3 6 0.4 6 6 1.25
J1R 17 d 0.9 18 1.5 N / A 0.02 0.2 6 0.1 6 6 1.25
J1R 18 e 1.7 18 1.5 N / A 0.04 0.5 6 0.1 6 6 1.25
J1R 19 e 1.5 18 1.5 N / A 0.03 0.4 6 0.1 6 6 1.25

N/A - Not Applicable

Notes:

2. HEC-14 Equation 10.4 - D50 sizing for circular culverts
3. Apron Depth are based on calculated D50

1. HEC-14 Equation 10.5 - Diameter adjustment for supercritical flow only (Diameter adjustment is used for calculations D50 only and does not
represent a physical change in diameter.)

TABLE 8

DRAINAGE REPORT
Rock Slope Protection Calculations HEC-14 Method

BKF# 087003-20
MSN A3 HOV IMPROVEMENTS

Diamater D50
(2)

Construction DocumentsHEC-14 Calculations

S:\MAIN\2008\087003-20\06_Design\C_Storm_Drain_System\RSP.xls



25-Year Minimum Water Surface Flow Critical Energy Grade Energy Grade Velocity Flow Top
River Peak Flow Channel Elev. Elevation Depth Water Surface Elevation Slope Channel Area Width Froude #

Station (cfs) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Linear bioretention areas - 4 foot bottom width

251 2.1 8.75 9.20 0.45 0 9.22 0.00263 0.9 2.6 7.6 0.24
140.5 2.1 8.44 9.06 0.62 0 9.06 0.00081 0.6 4.0 8.9 0.14
139.5 2.1 8.76 9.01 0.25 8.95 9.06 0.02351 1.8 1.3 6.0 0.64
139 2.1 8.76 8.95 0.19 8.95 9.04 0.06029 2.4 0.9 5.5 0.98
138 2.1 8.42 8.87 0.45 0 8.88 0.00268 0.9 2.6 7.6 0.24
27.5 2.1 8.09 8.71 0.62 0 8.71 0.00094 0.7 3.6 7.7 0.15
26.5 2.1 8.41 8.66 0.25 8.6 8.71 0.02348 1.8 1.3 6.0 0.64
26 2.1 8.41 8.60 0.19 8.6 8.69 0.06029 2.4 0.9 5.5 0.98
25 2.1 8.07 8.50 0.43 8.26 8.51 0.00335 1.0 2.4 7.4 0.26
0 2.1 8.00 8.19 0.19 8.19 8.28 0.06029 2.4 0.9 5.5 0.98

Notes Rock Berm every 110-feet  based on 0.3% slopea and 4-inch height

Rock Berm

Rock Berm

TABLE 9

BKF# 087003-20
MSN A3 HOV IMPROVEMENTS

DRAINAGE REPORT
Hydraulic Condition within Bioretention Areas (25-Year Flow Rate)
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APPENDIX A

Drainage Criteria

INTRODUCTION
The following Technical Memorandum documents the design criteria and parameters used for
the  layout  and  sizing  of  drainage  improvements  for  the  proposed  Marin  Sonoma  Narrows  A3
HOV Improvements, Drainage Report.

DESIGN CRITERIA AND PARAMETERS
Design flow rates to Project facilities are computed using the Rational Method. Depth of flow
and flow velocity through Project facilities are computed using Manning’s Equation.

Peak Flow Rate – Rational Method

The following parameters are used for computing the peak flow rate:

Drainage Area – Project drainage areas are delineated using contours developed from
Project aerial topography, where available. USGS is used to extend drainage areas to the
west. Drainage areas are based on natural drainage paths. Local grading for roadways and
trails may direct flows away from natural drainage paths.

Runoff Coefficient - Runoff Coefficients were calculated using Figure 819.2A of the
Caltrans Highway Design Manual, page 810-18 of the September 2006 version with the
following inputs –

Soil  types  and  Infiltration  properties  are  taken  from  the  USDA  soil  service  soil
classification website.
Relief is from the site topographic map.
Site  visits  and  aerial  photos  are  used  to  classify  Vegetal  Cover  and  Surface
Storage. In general, vegetal cover is excellent and surface storage is normal.

Rainfall Intensity - Rainfall intensities are identified for the following three (3) nearby
rainfall measuring stations using the Caltrans WINIDF v1.0 computer program.

Novato FS#1 - 2.4 miles from the MSN site - elevation 35

Petaluma FS No. 2 – 8.2 miles from the MSN site - elevation 16
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Nacasio Dam – 10.0 miles from the MSN site - elevation 315.

The Novato Fire Station #1 gage corresponds best to site conditions and is
recommended for use on the project. The Petaluma gage provides rainfall
intensities about 12% less intense than the Novato gage, corresponding to a mean
annual precipitation about 18 percent lower than for the Novato rain gage. The
Nacasio gages provide rainfall totals about 10 percent higher than the Novato Fire
Station #1 gage. Theis rain gages is at a higher elevation and has more intense
rainfall intensities. The IDF for the Novato FS#1 rain gage has a rainfall intensity
of 1.5 inches per hour for a 30-minute duration rainfall event.

Time of Concentration

The  time  of  concentration  (Tc)  is  computed  as  the  sum  of  overland  flow  time,
shallow flow time and concentrated flow. If the initial Tc calculated is less than 5
minutes, a 5-minute Time of Concentration factor is used. See Table 1C for the
Times of Concentration. Equations used are presented in Section 816.6 of the
Highway Design Manual. Sheet flow travel time is used for the initial flow path
and is calculated using the equation presented in Section 816.6 (1) and is based on
the Kinematic Wave equation. A coefficient of 0.15 is used representing short
prairie grass. The 2-year, 24-hour precipitation amount of 3.5 inches per 24 hours
is used in the analyses. The length of overland flow is calculated such that n * L /
S1/2 is equal to 100 with a maximum length of overland flow of 300 feet. After
this distance, the time of concentration is calculated based on shallow
concentrated flow. As a simplification, the slope for overland flow is computed
using the initial 300 feet of the flow path and the slope for shallow flow uses the
same point as the upper point for calculating the slope of the shallow concentrated
flow. Refining the transition point location would result in a minor change to the
slope and will not significantly change the total time of concentration. The
shallow concentrated flow equation is used to a point where there are defined
channels on the topographic maps. A k factor of 0.213 is used representing short
pasture grasses. A flow velocity of 5 feet per second is used to calculated travel
time as concentrated flows. The flow velocity is based on an average of the flow
velocities computed in the HEC-RAS analyses for the upper reaches of the
modeled Creeks. The total time of concentration is the combined overland flow,
shallow  concentrated  flow  and  concentrated  flow  travel  times.  For  the  drainage
area to Station 439, a shallow concentrated flow velocity of 5 feet per second is
used based on developed conditions.

Any travel time within project facilities is added to the inlet time of concentration to
calculate flow at downstream locations.
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Flow Depth and Velocity – Manning’s Equation

Water Levels in Creeks

Water levels in Creeks are computed using the US Army Corps of Engineers HEC-RAS River
Analysis System Computer Model. A Manning’s Roughness factor of 0.045 is used for the
vegetation-lined channels.

The downstream water level is set based on the following:

Elevation 6.24, (MHHW of Mare Island near San Pablo Bay, Drainage Report – Marin-
Sonoma Narrows Segment A (Phase 1), dated February 22, 2010, NAVD 1988)

Flow Depth adjacent to Caltrans Travelway

The HEC-22 method is used to calculate flow depths on the shoulder. Flow is calculated using
the Equation:

Q = Kc / n * Sx
1.67 * SL

0.5 * T2.67

Or T = (Q * N / (Kc * Sx1.67 * Sl.5 ) 1 /2.67

Where: Kc = 0.56

n = 0.016

Sx = Cross Slope

SL = Longitudinal Slope

T  Spread Width (feet)

Highway drainage improvements are sized to convey the 25-year storm event within the
shoulder with no inundation of the travel way.
Inlets capacity in sag locations is calculated using the orifice equation, with 50 percent
flow reduction for clogging and the weir equation with a coefficient of 3.0 and a 20
percent reduction in flow to account for clogging. The more restrictive equation is used to
determine ponding depth.
The flow capacity of inlets on a continuous grade is determined based on a spill-over
velocity of 5.9 feet per second, and no reduction in surface area to account for clogging.

Closed conduits systems are designed using the following Caltrans Standards:
Max HGL in an inlet 0.75-feet below grate elevation HDM 838.3
Inlets in series are spaced apart 20-feet minimum HDM 837.3
Max concentrated sheet flow across pavement 0.10 cfs HDM 831.4
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Energy Gradient should not rise above the lip of intake HDM 838.3
Min pipe diameter under roadbed 18-inches HDM 838.4
Min pipe design slope, half full velocity of 3.0-feet/second HDM 838.4
Max pipe access spacing HDM 838.5
Manning’s Coefficient HDM Table 851.2
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Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: Medium 2

Project RW Risk: High 2

Project Combined Risk: Level 2

MSN A3
Combined Risk Level Matrix
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A B C

Entry

40

0.2

1.16

Watershed Erosion Estimate (=RxKxLS) in tons/acre

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

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

LS Table

Sediment Risk Factor Worksheet

A) R Factor

R Factor Value

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

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

K Factor Value

LS Factor Value

Low

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

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

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

9.3

Site-specific K factor guidance



Receiving Water (RW) Risk Factor Worksheet Entry Score

A. Watershed Characteristics yes/no
A.1. Does the disturbed area discharge (either directly or indirectly) to a 303(d)-listed
waterbody impaired by sediment (For help with impaired waterbodies please visit the link
below) or has a USEPA approved TMDL implementation plan for sediment?:
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml

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

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

Region 1 Basin Plan

Region 2 Basin Plan

Region 3 Basin Plan

Region 4 Basin Plan

Region 5 Basin Plan

Region 6 Basin Plan

Region 7 Basin Plan

Region 8 Basin Plan

Region 9 Basin Plan

Yes High

MSN A3

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml
http://www.waterboards.ca.gov/waterboards_map.shtml
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Area of Interest (AOI) Soil Map Soil Data Explorer Shopping Cart (Free)

Intro to Soils Suitabilities and Limitations for Use Soil Properties and Qualities Ecological Site Assessment Soil Reports

Search

Properties and Qualities Ratings

Open All Close All

Soil Chemical Properties

Soil Erosion Factors

K Factor, Rock Free

View Description View Rating

View Options

Map

Table

Description of
Rating

Rating Options
Detailed Description

Advanced Options

Aggregation
Method

Dominant Condition

Component
Percent Cutoff

Tie-break Rule Lower

Higher

Layer Options Surface Layer
Depth Range

View Soil Information By Use: Printable Version Add to Shopping CartAll Uses

Map — K Factor, Rock Free

Tables — K Factor, Rock Free — Summary By Map Unit

Summary by Map Unit — Marin County, California (CA041)

Map unit
symbol

Map unit name Rating Acres in AOI Percent of AOI

Scale (not to scale)

Page 1 of 3Web Soil Survey

11/23/2011http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx


View Description View Rating

Top Depth

Bottom
Depth

Inches

Centimeters

All Layers

K Factor, Whole Soil

T Factor

Wind Erodibility Group

Wind Erodibility Index

Soil Physical Properties

Soil Qualities and Features

Water Features

105 BLUCHER-COLE COMPLEX, 2 TO 5
PERCENT SLOPES

.37 58.2 4.1%

113 CLEAR LAKE CLAY .24 64.7 4.5%

128 GILROY-GILROY VARIANT-
BONNYDOON VARIANT LOAMS, 30 TO
50 PERCENT SLOPES

.37 99.2 7.0%

141 LOS OSOS-BONNYDOON COMPLEX, 15
TO 30 PERCENT SLOPES

.37 313.1 22.0%

142 LOS OSOS-BONNYDOON COMPLEX, 30
TO 50 PERCENT SLOPES

.37 102.1 7.2%

146 MONTARA CLAY LOAM, 15 TO 30
PERCENT SLOPES

.43 91.5 6.4%

157 PITS, QUARRIES 47.4 3.3%

158 REYES CLAY .20 171.3 12.0%

179 TOCALOMA-MCMULLIN COMPLEX, 30
TO 50 PERCENT SLOPES

.37 175.2 12.3%

184 TOCALOMA-SAURIN ASSOCIATION,
VERY STEEP

.37 123.5 8.7%

203 XERORTHENTS, FILL 70.5 5.0%

204 XERORTHENTS-URBAN LAND
COMPLEX, 0 TO 9 PERCENT SLOPES

25.1 1.8%

206 YORKVILLE CLAY LOAM, 15 TO 30
PERCENT SLOPES

.32 81.0 5.7%

Totals for Area of Interest 1,422.7 100.0%

Description — K Factor, Rock Free

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by water. Factor K is one of six factors
used in the Universal Soil Loss Equation (USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the
average annual rate of soil loss by sheet and rill erosion in tons per acre per year. The estimates are based primarily
on percentage of silt, sand, and organic matter and on soil structure and saturated hydraulic conductivity (Ksat).
Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible the soil is
to sheet and rill erosion by water.

"Erosion factor Kf (rock free)" indicates the erodibility of the fine-earth fraction, or the material less than 2
millimeters in size.

Rating Options — K Factor, Rock Free

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Page 2 of 3Web Soil Survey
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Length Slope LxS Length Slope LxS Length Slope LxS S1+S2+S3 L1+L2+L3 S LS
ft ft ft

395 36 0.10 3.60 0.100 36 0.10 0.74
400 0.000 0 - 0.00
405 38 0.10 3.80 0.100 38 0.10 0.74
410 37 0.10 3.70 0.100 37 0.10 0.74
415 0.00 31 0.10 3.10 0.100 31 0.10 0.57
420 0.00 31 0.10 3.10 0.100 31 0.10 0.57
425 17 0.04 0.68 37 0.10 3.70 0.140 54 0.08 0.70
430 17 0.08 1.36 33 0.10 3.30 0.180 50 0.09 0.91
435 17 0.08 1.36 37 0.10 3.70 0.180 54 0.09 0.91
440 17 0.09 1.53 21 0.10 2.10 19 0.400 7.60 0.590 57 0.20 2.10
445 20 0.10 2.00 19 0.250 4.75 0.350 39 0.17 1.64
450 12 0.25 3.00 21 0.10 2.10 16 0.200 3.20 0.550 49 0.17 1.64
455 27 0.25 6.75 23 0.10 2.30 11 0.200 2.20 0.550 61 0.18 2.21
460 17 0.16 2.72 25 0.10 2.50 11 0.200 2.20 0.460 53 0.14 1.40
465 20 0.08 1.60 24 0.10 2.40 13 0.200 2.60 0.380 57 0.12 1.40
470 24 0.10 2.40 15 0.220 3.30 0.320 39 0.15 1.64
475 16 0.10 1.60 16 0.250 4.00 0.350 32 0.18 1.64
480 20 0.10 2.00 25 0.260 6.50 0.360 45 0.19 2.10
490 23 0.080 1.84 0.080 23 0.08 0.45

1.16

Note: LS Computed using the cross section method as outlined in the Project Risk Level Determination Guideliines by Caltrans dated July 2010

Weighted Average LS Factor =

MSN A3 HOV IMPROVEMENTS
Weighted LS Factor
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SAMPLING ANALYSIS LOCATIONS AND DISCHARGE POINTS





WETLANDS AND WATER OF THE U.S. DELINEATION MAPS













SFRWQCB 401 CERTIFICATION



 

 

 

 June 1, 2012 
 CIWQS Place No. 781608 
        401 Database No.: 02-21-C0814 
 
Sent via electronic mail--no hard copy to follow 
 
California Department of Transportation 
Attn: Ms. Betcy Joseph 
Betcy_Joseph@dot.ca.gov 
111 Grand Ave. 
Oakland, CA  94612-3717 
 
Subject:  Water Quality Certification for the Marin Sonoma Narrows Widening 

Project, Contract A3, City of Novato, Marin County 
 
Department Project No.: EA 04-2640L1 
 
Dear Ms. Joseph: 
 
We have reviewed and hereby issue water quality certification to the California Department 
of Transportation (Department) for the Marin Sonoma Narrows Widening Project, Contract 
A3 (Project). The Department is seeking an Individual Permit for the Project 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 widen United States Highway 101 (US 101) 
between Marin County US 101 post-miles 22.2 and 24.1 through the city of Novato as a 
component of the Marin-Sonoma Narrows HOV Widening Project (MSN). The Department 
has divided the overall MSN project into at least seven 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;  

 A2, in Novato, between US 101 northbound post-miles 20.5 and 20.9. A 401 
certification application was submitted to the Water Board on May 4, 2012; 

 A3, the subject of this certification;  
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 B-1, between Marin County US 101 post-miles 23.3 and 27.6 in the vicinity of Old 
Redwood Landfill Road. A 401 certification was issued for the project on March 26, 
2012; 

 B-3, in the vicinity of San Antonio Creek between Marin County US 101 post-miles 
27.0 and 27.6, and Sonoma County US 101 post-miles 0.0 and 2.5. The 
Department intends to submit a 401 certification application in 2013;  

 B-2/B-4, between Sonoma County US 101 post-miles 3.4 and 4.1, from the 
Petaluma Bridge south to the vicinity of Cloud Lane. A 401 certification was issued 
for the project on March 26, 2012; and 

 C-3, between just north of the Petaluma River Bridge and approximately 0.2 miles 
north of Caulfield Lane, in the City of Petaluma, between US 101 Sonoma post-
miles 3.4 and 4.1. A 401 certification was issued for the project on May 17, 2012. 

 
This certification addresses proposed widening of northbound US 101 and the North 
Novato US 101 Overhead Bridge. A new high-occupancy-vehicle lane would be added in 
the northbound direction. Ten-foot road shoulders would be added adjacent the inside and 
outside lanes. The North Novato Overhead Bridge would require construction of a new 
foundation and columns to accommodate widening. Three existing cross culverts would be 
replaced with box culverts to meet current and stormwater runoff volumes anticipated from 
the future southbound US 101 widening.  
 
The Project area drains to tributaries of Rush Creek. Construction is estimated to start in 
November 2012, and last approximately one year. 
 
Wetland and Water Impacts:  Project implementation would result in the permanent fill of 
approximately 0.024 acres of jurisdictional seasonal freshwater wetlands and 
approximately 469 linear feet (0.050 acres) of jurisdictional waters.  
 
Construction access would result in temporary impacts to approximately 0.041 acres of 
jurisdictional seasonal freshwater wetlands and waters. 
 
Roadway Pollutant Impacts: Project implementation would result in approximately 3.99 
acres of new and 3.36 acres of reworked impervious area. Stormwater runoff from 
impervious areas may contain hydrocarbons, metals, volatile organic compounds, trash, 
and sediment at levels that may significantly impact jurisdictional waters 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 this Project discharges to tidally-influenced receiving 
waters, potential hydromodification impacts would be insignificant and mitigation is not 
required. 
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Avoidance and Minimization: The Department has avoided and minimized impacts to 
wetland and waters by utilizing steepened roadside embankments and by selecting a 
project alternative with fewer impacts to wetlands and trees. 
 
Mitigation: The Department purchased 0.3 acres of wetland mitigation bank credits from 
Burdell Ranch Wetland Conservation Bank on December 15, 2010, to mitigate for 
permanent impacts to approximately 0.226 acres of jurisdictional seasonal freshwater 
wetlands associated with the MSN C3 project. The Department will utilize the 0.074 acre 
mitigation credit surplus to mitigate for permanent impacts to 0.024 acres of seasonal 
freshwater wetlands. 
 
To mitigate for permanent impacts to 469 linear feet of jurisdictional waters, the 
Department shall reconstruct no less than 500 linear feet of jurisdictional waters onsite 
(see Condition No. 2). 
 
To mitigate for 0.041 acres of temporarily impacted wetlands and waters, the Department 
shall restore those areas to their original or improved conditions (see condition no. 5).  
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated with 
impervious areas, the Department shall provide treatment of stormwater runoff from no 
less than 7.54 acres of impervious area using nine bioretention swales and three 
biofiltration strips (see Table 3 below, for swale and strip information).  
 

Table 1: Stormwater Treatment BMP Summary (continued) 

BMP Type Location 

NB US 
101 Post 

Mile 
Location 

From US 
101 NB 
Station 

To US 
101 NB 
Station 

Treatment 
BMP Size 

(acres) 

Treated 
Impervious 

Area 
(acres) 

Biofiltration 
Swale Median 22.36  402+50 406+00 0.032   0.45 

Biofiltration 
Swale Median 22.43  406+03 411+00 0.046 0.60 

Biofiltration 
Strip 

Outside Shoulder 
northbound (NB) 101 22.52 411+05 422+50 0.386 1.84 

Biofiltration 
Swale 

Outside Shoulder 
southbound (SB) 101 22.75 423+00 429+00 0.055 0.76 

Biofiltration 
Swale 

Outside Shoulder SB 
101 22.87 429+03 435+26 0.057 0.66 
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Table 1: Stormwater Treatment BMP Summary (continued) 

BMP Type Location 

NB US 
101 Post 

Mile 
Location 

From US 
101 NB 
Station 

To US 
101 NB 
Station 

Treatment 
BMP Size 

(acres) 

Treated 
Impervious 

Area 
(acres) 

Biofiltration 
Swale 

Outside Shoulder SB 
101 22.98 435+29 438+91 0.033 0.41 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.05 438+94 443+97 0.045 0.52 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.25 449+25 446+00 0.030 0.28 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.64 459+70 449+28 0.095 0.80 

Biofiltration 
Swale 

Outside Shoulder SB 
101 23.64 459+70 467+50 0.071 0.60 

Biofiltration 
Strip 

Outside Shoulder NB 
101 24.15 486+61 491+29 0.161 0.35 

Biofiltration 
Strip 

Outside Shoulder NB 
101 24.24 491+29 494+86 0.123 0.27 

total: 7.54 

 
CEQA Compliance:  The Department prepared and approved an Environmental Impact 
Report for this Project pursuant to the provisions of the California Environmental Quality 
Act. The Department filed a Notice of Determination on July 27, 2009 (SCH No. 
2001042115). 
 
California Wetlands Portal:  It has been determined through regional, state, and national 
studies that mitigation/restoration project tracking must be improved to better assess their 
performance over several years of monitoring. Additionally, the State needs to closely 
track wetland losses, gains, and mitigation/restoration project success to effectively carry 
out the State’s wetland No Net Loss Policy. Therefore, we require the Department use the 
California Wetlands Standard Form to provide Project impact information and 
mitigation/restoration measures (see Condition No. 4 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://www.californiawetlands.net.  
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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 Water Quality Certification. The 
following conditions are associated with this certification:  
 

1. As mitigation for increased pollutant loads associated with impervious areas, the 
Department shall provide treatment of stormwater runoff from no less than 7.54 acres 
of impervious area using three biofiltration strips and nine biofiltration swales. The 
swales shall be installed consistent with the swale summary in Table 1 and 
Attachment A of this certification. The swales shall be prepared per the soil 
specifications in Attachment A of this certification.  Notwithstanding Notes 1 & 2 of 
Attachment A, sheet ECD-1, any change in swale dimension or placement shall be 
prohibited without prior acceptance of Water Board staff. The swales shall be 
maintained regularly to ensure optimal performance; 

 
2. The Department shall submit a Mitigation and Monitoring Plan (MMP) that details: 

 
a. A proposal to create not less than 500 linear feet (0.050 acres) of 

jurisdictional waters adjacent northbound US 101 between “J1R Line” 
stations 416+00 and 421+00; 

b. Hydrology, design and planting plan details; 
c. A plan to submit an as-built report to the Water Board no later than three 

months from jurisdictional water creation; 
d. Performance criteria; and 
e. Success criteria that meets federal jurisdictional water parameters; 
f. A plan to submit monitoring reports for years 1, 3, and 5 to the Water Board.  

 
The MMP shall be submitted to and found acceptable to Water Board staff prior to 
commencement of Project construction;  
 

3. Creation of jurisdictional waters shall be constructed prior to the completion of Project 
construction. Any delay in mitigation implementation shall be immediately reported to 
the Water Board and additional mitigation shall be required as appropriate; 
 

4. The Department is required to use the California Wetlands Standard Form to provide 
project information describing impacts and mitigation/restoration measures within 30 
days from the date of this certification.  An electronic copy of the form can be 
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downloaded at: http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml.  The 
completed California Wetlands form shall be submitted electronically to 
habitatdata@waterboards.ca.gov or shall be submitted as a hard copy to both: 1) The 
Water Board, 1515 Clay St., Suite 1400, Oakland, CA 94612, to the attention of 
California Wetlands Portal; and 2) San Francisco Estuary Institute, 4911 Central Ave., 
Richmond, CA 94804, to the attention of Mike May; 
 

5. 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; 
 

6. The Project shall be constructed in conformance with the Project Description 
described in this certification and certification application materials. Any change in the 
Project may require modification to the certification and shall be reported to and found 
acceptable by Water Board staff prior to implementation of the changes; 

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

issued to the Department by the U.S. Army Corps of Engineers, to the Streambed 
Alteration Agreement issued to the Department by the California Department of Fish 
and Game, the Biological Opinion issued to the Department by the National Marine 
Fisheries Service on January 26, 2009, and to the Biological Opinion issued to the 
Department by the U.S. Fish and Wildlife Service on April 1, 2009; 

 
8. Regardless of date, erosion control measures shall be utilized throughout all phases 

of construction where sediment-laden runoff threatens to enter waters of the State. At 
no time shall sediment-laden runoff be allowed to enter waters of the State; 

 
9. No fueling, cleaning or maintenance of vehicles or equipment shall take place within 

jurisdictional waters or within any areas where an accidental discharge to waters of 
the State may occur;  

 
10. Except as expressly allowed in this Certification, the discharge, or creation of the 

potential for discharge, to waters of the State of any construction wastes and/or soil 
materials including cement, fresh concrete, or washings thereof, silts, clay, sand, oil 
or petroleum products and other organic materials to waters of the State is prohibited; 
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11. 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 Game and the U.S. Fish and Wildlife Service, to 
ensure that Project activities do not impact the Beneficial Use of the Preservation of 
Rare and Endangered Species;   

 
12. The Department shall maintain a copy of this water quality certification at the Project 

site so as to be available at all times to site operating 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; 

 
13. 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 (CWC) and Section 3867 of Title 23 of the California Code of 
Regulations(23 CCR); 

 
14. This certification action does not apply to any discharge from any activity involving a 

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

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

regulations (23 CCR Section 3833). Water Board staff received full payment of 
$2475.00 on April 17, 2012. 

 
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 (CWC) 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.   
 
Certification condition numbers 2 and 4 are 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 CWC section 
13268. 
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We anticipate no further action on this request.  Should new information come to our 
attention that indicates a water quality problem with this project, the Water Board may 
issue Waste Discharge Requirements pursuant to 23 CCR Section 3857.   
 
If you have any question, please contact Brendan Thompson at (510) 622-2506, or via e-
mail to BThompson@waterboards.ca.gov. 
 
 Sincerely, 
 
 
 
 
 
 
 
 Bruce H. Wolfe 
 Executive Officer 
 
 
Attachments:  A- Biofiltration Swale and Strip Design and Soil Specifications 
  
 
cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board 

 Ms. Laurie Monarres, USACE Mr. Cyrus Vafai, Caltrans 
 Ms. Jane Hicks, Regulatory Branch, USACE Mr. Hardeep Takhar, Caltrans 
 Ms. Melissa Escaron, CDFG Mr. Jason Brush, USEPA 
 Ms. Paula Gill, USAC 

 
 

   

 
 



Attachment A 

 

Biofiltration Swale and Strip 
Design and Soil Specifications 





 
10-1.__  IMPORTED BIOFILTRATION SOIL 

GENERAL 
Summary 

This work includes furnishing and placing imported biofiltration soil. 
Submittals 

Compost: Before mixing compost with sand and topsoil, submit: 
 
1. A Certificate of Compliance from the compost supplier in conformance with the 

provisions in Section 6-1.07, "Certificates of Compliance," of the Standard 
Specifications. 

2. A copy of the compost producer's compost technical data sheet.  The compost technical 
data sheet must include: 

 
2.1. Laboratory analytical test results 
2.2. List of product ingredients 

 
3. A copy of the compost producers Seal of Testing Assurance certification. 
 
Imported biofiltration soil: Imported biofiltration soil must be accompanied by a Certificate 

of Compliance, from the soil supplier, in conformance with the provisions in Section 6-1.07, 
“Certificates of Compliance,” of the Standard Specifications. 

 
Quality Control and Assurance 

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

 
MATERIAL 
Imported biofiltration soil must be a uniform mixture of sand, compost, and topsoil.  

Volumetric proportion of the mixture must be: four-parts sand; two-parts compost; one-part 
topsoil. 

 
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 Size 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. 



 
Compost 

The compost producer must be fully permitted as specified under the California Integrated 
Waste Management Board, Local Enforcement Agencies, and any other State and Local 
Agencies that regulate solid waste facilities.  If exempt from State permitting requirements, the 
composting facility must certify that it follows guidelines and procedures for production of 
compost meeting the environmental health standards of Title 14, California Code of Regulations, 
Division 7, Chapter 3.1, Article 7. 

The compost producer must be a participant in the United States Composting Council's Seal 
of Testing Assurance program. 

Compost may be derived from any single or mixture of any of the following feedstock 
materials: 

 
1. Green material consisting of chipped, shredded, or ground vegetation; or clean processed 

recycled wood products 
2. Biosolids 
3. Manure 
4. Mixed food waste 
 
Compost feedstock materials in a manner that reduces presence of weed seeds, pathogens and 

deleterious materials as specified under Title 14, California Code of Regulations, Division 7, 
Chapter 3.1, Article 7, Section 17868.3. 

Compost must not be derived from mixed municipal solid waste and must be reasonably free 
of visible contaminants.  Compost must not contain paint, petroleum products, pesticides or any 
other chemical residues harmful to animal life or plant growth.  Compost must not possess 
objectionable odors. 

Metal concentrations in compost must not exceed the maximum metal concentrations listed 
in Title 14, California Code of Regulations, Division 7, Chapter 3.1, Section 17868.2. 

Compost must comply with the following: 
 



Physical and Chemical Requirements 
Property Test Method Requirement 

pH TMECC 04.11-A 
Elastometric pH 1:5 Slurry Method 
pH Units 

6.5 - 8.0 

Soluble Salts TMECC 04.10-A 
Electrical Conductivity 1:5 Slurry Method 
dS/m (mmhos/cm) 

0 - 6.0 

Moisture Content TMECC 03.09-A 
Total Solids & Moisture at 70 +/- 5 deg C 
% Wet Weight Basis 

30 - 60 

Organic Matter 
Content 

TMECC 05.07-A 
Loss-On-Ignition Organic Matter Method (LOI) 
% Dry Weight Basis 

35 - 75 

Maturity TMECC 05.05-A 
Germination and Vigor 
Seed Emergence 
Seedling Vigor 
% Relative to Positive Control 

 
 

80 or Above 
80 or Above 

Stability TMECC 05.08-B 
Carbon Dioxide Evolution Rate 
mg CO2-C/g OM per day 

 
 

8 or below 
Particle Size TMECC 02.02-B 

Sample Sieving for Aggregate Size Classification 
% Dry Weight Basis 
 

Inches          % Passing 
3 100% 

1/2 0 - 95% 
1/4 0 - 75% 

 
Max. Length 4 inches 

Pathogen TMECC 07.01-B 
Fecal Coliform Bacteria 
< 1000 MPN/gram dry wt. 

 
Pass 

Pathogen TMECC 07.01-B 
Salmonella 
< 3 MPN/4 grams dry wt. 

 
Pass 

Physical Contaminants TMECC 02.02-C 
Man Made Inert Removal and Classification: 
Plastic, Glass and Metal 
% > 4 mm fraction 

 
Combined Total: 

< 1.0 
 

Physical Contaminants TMECC 02.02-C 
Man Made Inert Removal and Classification: 
Sharps (Sewing needles, straight pins and hypodermic 
needles) 
% > 4 mm fraction 

 
 

None Detected  

NOTE: TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the 
United States Department of Agriculture and the United States Compost Council (USCC). 

 
Topsoil 

Topsoil must be free of wood, waste or other deleterious material.  The topsoil 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.  

 
CONSTRUCTION 
Comply with Section 20-3.02, "Preparation," of the Standard Specifications. 
Place imported biofiltration soil in 8 to 12- inch lifts.  Do not compact the lifts. 
 



MEASUREMENT AND PAYMENT 
Quantity of imported biofiltration soil is measured by the cubic yard. 
The contract unit price paid per cubic yard for imported biofiltration soil includes full 

compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing 
all the work involved in imported biofiltration soil, complete in place, including testing, as 
shown on the plans, as specified in the Standard Specifications and these special provisions, and 
as directed by the Engineer. 



LLLIIIMMMIIITTTEEEDDD   AAASSSBBBEEESSSTTTOOOSSS   AAANNNDDD   
DDDEEETTTEEERRRIIIOOORRRAAATTTEEEDDD   LLLEEEAAADDD---CCCOOONNNTTTAAAIIINNNIIINNNGGG   PPPAAAIIINNNTTT   

SSSUUURRRVVVEEEYYY   RRREEEPPPOOORRRTTT   
   
   
   
   
   
   
   
   
   
   
   

NNNOOORRRTTTHHH   NNNOOOVVVAAATTTOOO   OOOVVVEEERRRHHHEEEAAADDD   (((222777---000000999444RRR)))   

000444---MMMRRRNNN---111000111,,,   PPPOOOSSSTTT   MMMIIILLLEEE   222222...333000   
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Project No. E8469-06-03 
November 22, 2011 
 
Natalina Bernardi 
BKF Engineers 
4670 Willow Road, Suite 250 
Pleasanton, California  94588 
 
Subject: LIMITED ASBESTOS AND DETERIORATED LEAD-CONTAINING PAINT 

SURVEY REPORT 
  NORTH NOVATO OVERHEAD (27-0094R) 
  04-MRN-101, POST MILE 22.30 
  MARIN COUNTY, CALIFORNIA 
 
Dear Ms. Bernardi: 
 
We have performed a limited asbestos and deteriorated lead-containing paint survey at the subject site. 
The scope of services provided by Geocon included surveying the number 1 lane shoulder, barriers, 
deck, and expansion joints at the Site for suspect asbestos-containing materials and deteriorated lead-
containing paint, collecting bulk samples, and submitting the samples to laboratories for analysis. 
 
The accompanying report summarizes the services performed and the results of laboratory testing. 
 
The contents of this report reflect the views of Geocon, who are responsible for the facts and accuracy 
of the data presented herein. This report does not constitute a standard, specification, or regulation. 
 
If there are questions concerning the contents of this report, or if we may be of further service, please 
contact us at your convenience. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
 
David Watts, CAC Richard Day, CEG, CHG 
Senior Project Scientist Vice President 
 
(1) Addressee 
(3) Shawn Enjily, Caltrans District 4 
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LIMITED ASBESTOS AND DETERIORATED LEAD-CONTAINING PAINT SURVEY 
REPORT 

1.0 INTRODUCTION 

1.1 Site Description 

The subject site (Site) consists of the North Novato Overhead (27-0094R) located at Post Mile (PM) 

22.30 on Highway 101 in Marin County, California. The approximate project location is depicted on 

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

1.2 Objectives 

Our objectives were to assess the potential presence and quantity of asbestos and deteriorated lead-

containing paint (LCP) of the number 1 lane shoulder, barriers, deck, and expansion joints at the Site 

prior to planned improvements. The information obtained from this investigation will be used by 

BKF Engineers for waste profiling, determining California Occupational Safety and Health 

Administration (Cal/OSHA) applicability, and coordinating asbestos and LCP disturbance activities. 

It was not Geocon’s intent during this inspection to conduct an evaluation of lead-based 
paint hazards in accordance with HUD guidelines. 

 

2.0 BACKGROUND 

2.1 Asbestos 

The Code of Federal Regulations (CFR), 40 CFR 61, Subpart M, National Emissions Standards for 

Hazardous Air Pollutants (NESHAP) and Federal Occupational Safety and Health Administration 

(FED OSHA) classify asbestos-containing material (ACM) as any material or product that contains 

greater than 1% asbestos. Nonfriable ACM is classified by NESHAP as either Category I or Category II 

material defined as follows: 

 

• Category I – asbestos-containing packings, gaskets, resilient floor coverings, and asphalt roofing 
products. 

• Category II – all remaining types of nonfriable asbestos-containing material not included in 
Category I that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 

 

Regulated asbestos-containing material (RACM), a hazardous waste when friable, is classified as any 

manufactured material that contains greater than 1% asbestos by dry weight and is: 

 

• Friable (can be crumbled, pulverized, or reduced to powder by hand pressure); or 

• Category I material that has become friable; or 
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• Category I material that has been subjected to sanding, grinding, cutting, or abrading; or 

• Category II nonfriable material that has a high probability of becoming crumbled, pulverized, or 
reduced to a powder during demolition or renovation activities. 

 
Activities that disturb materials containing any amount of asbestos are subject to certain requirements 

of the Cal/OSHA asbestos standard contained in Title 8, CCR Section 1529. Typically, removal or 

disturbance of more than 100 square feet of material containing more than 0.1% asbestos must be 

performed by a registered asbestos abatement contractor, but associated waste labeling is not required 

if the material contains 1% or less asbestos. When the asbestos content of a material exceeds 1%, 

virtually all requirements of the standard become effective.  

 

Materials containing more than 1% asbestos are also subject to NESHAP regulations  

(40 CFR Part 61, Subpart M). RACM (friable ACM and nonfriable ACM that will become friable 

during demolition operations) must be removed from structures prior to demolition. Certain nonfriable 

ACM and materials containing 1% or less asbestos may remain in structures during demolition; 

however, there are waste handling/disposal issues and Cal/OSHA work requirements that must be 

addressed. Contractors are responsible for segregating and characterizing waste streams prior to 

disposal. 

 

With respect to potential worker exposure, notification, and registration requirements, Cal/OSHA 

defines asbestos-containing construction material (ACCM) as construction material that contains more 

than 0.1% asbestos (Title 8, CCR 341.6). 

2.2 Lead Paint 

Construction activities (including demolition) that disturb materials or paints containing any amount of 

lead are subject to certain requirements of the Cal/OSHA lead standard contained in Title 8, CCR, 

Section 1532.1. Deteriorated paint is defined by Title 17, CCR, Division 1, Chapter 8, §35022 as a 

surface coating that is cracking, chalking, flaking, chipping, peeling, non-intact, failed, or otherwise 

separating from a substrate. Demolition of a deteriorated LCP component would require waste 

characterization and appropriate disposal. Intact LCP on a component is currently accepted by most 

landfills and recycling facilities; however, contractors are responsible for segregating and 

characterizing waste streams prior to disposal. 

 

For a solid waste containing lead, the waste is classified as California hazardous when: 1) the total lead 

content equals or exceeds the respective Total Threshold Limit Concentration (TTLC) of 

1,000 milligrams per kilogram (mg/kg); or 2) the soluble lead content equals or exceeds the respective 

Soluble Threshold Limit Concentration (STLC) of 5 milligrams per liter (mg/l) based on the standard 

Waste Extraction Test (WET). A waste has the potential for exceeding the lead STLC when the waste’s 

total lead content is greater than or equal to ten times the respective STLC value since the WET uses a 

1:10 dilution ratio. Hence, when total lead is detected at a concentration greater than or equal to 
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50 mg/kg, and assuming that 100 percent of the total lead is soluble, soluble lead analysis is required. 

Lead-containing waste is classified as “Resource, Conservation, and Recovery Act” (RCRA) 

hazardous, or Federal hazardous, when the soluble lead content equals or exceeds the Federal 

regulatory level of 5 mg/l 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; however, for the purposes of this investigation, 

toxicity (i.e., lead concentration) 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. 

 

Potential hazards exist to workers who remove or cut through LCP coatings during demolition. Dust 

containing hazardous concentrations of lead may be generated during scraping or cutting materials 

coated with lead-containing paint. Torching of these materials may produce lead oxide fumes. 

Therefore, air monitoring and/or respiratory protection may be required during the demolition of 

materials coated with LCP. Guidelines regarding regulatory provisions for construction work where 

workers may be exposed to lead are presented in Title 8, CCR, Section 1532.1. 

3.0 SCOPE OF SERVICES 

Mr. David Watts, a California-Certified Asbestos Consultant (CAC), certification No. 98-2404 

(expiration September 16, 2012), and Certified Lead Paint Inspector/Assessor and Project Monitor with 

the California Department of Public Health (DPH), certification numbers I-1734 and M-1734 

(expiration December 4, 2012), performed the limited asbestos and deteriorated LCP survey at the Site 

on October 3, 2011. 

3.1 Asbestos 

Suspect ACM were grouped into homogeneous areas with representative samples randomly collected 

from each. In addition, each potential ACM was evaluated for quantity and friability. A total of 

three bulk asbestos samples were collected during our survey. 

Geocon’s procedures for inspection and sampling are discussed below: 

• Collected bulk asbestos samples after first wetting friable material with a light mist of water. 
The samples were then cut from the substrate and transferred to labeled containers. Note that 
when multiple samples were collected, the sampling locations were distributed throughout the 
homogeneous area (spaces where the material was observed). 

• Relinquished bulk asbestos samples to EMSL Analytical, Inc., a California-licensed laboratory, 
for asbestos analysis in accordance with EPA Test Method 600/R-93/116 using polarized light 
microscopy (PLM) under standard chain-of-custody procedures. EMSL Analytical, Inc. is a 
laboratory accredited by the National Institute of Standards and Technology National 
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Voluntary Laboratory Accreditation Program (NIST-NVLAP) for bulk asbestos fiber analysis. 
The laboratory analyses were requested on a 48-hour turn-around-time. 

Sample identification numbers, material descriptions, approximate quantities, friability assessments, 

and photo references are summarized in Table 1. Sample locations are presented on the Site Plan, 

Figure 2. Materials represented by the samples collected are shown in the attached photographs.  

3.2 Lead Paint 

One bulk sample of deteriorated yellow traffic striping was collected during our survey. Our sampling 

procedures are discussed below: 

 
• Collected the bulk sample using techniques presented in HUD guidelines. The painted area was 

evaluated for deterioration. 

• Relinquished the bulk LCP sample under chain-of-custody protocol to McCampbell Analytical, 
Inc. (MAI), a California-licensed and Caltrans-approved subcontractor, for lead analysis in 
accordance with EPA Test Method 6010B. MAI is accredited by the DPH for lead analysis. The 
laboratory analysis was requested on a 48-hour turn-around-time. 

 
The paint sample identification number, description, and peeling and flaking quantity are summarized 

in Table 2. The approximate sample location is presented on the Site Plan, Figure 2. Material 

represented by the sample collected is shown in the attached photographs. 

4.0 INVESTIGATIVE RESULTS 

4.1 Asbestos 

Chrysotile asbestos at a concentration of 70% was detected in a sample representing approximately 

10 square feet of nonfriable sheet packing used as shims on the bridge barrier rail system. 

 

No asbestos was detected in samples of the remaining suspect materials collected during our survey. A 

summary of the analytical laboratory test results for asbestos is presented on Table 1. Reproductions of 

the laboratory report and chain-of-custody documentation are presented in Appendix A. 

4.2 Lead Paint 

Deteriorated yellow traffic striping exhibited a total lead concentration of 49 mg/kg. The sample did 

not contain WET lead above the method reporting limit of 0.2 mg/l.  

 

A summary of the analytical laboratory test results for paint is presented on Table 2. Reproductions of 

the laboratory report and chain-of-custody documentation are presented in Appendix A. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Asbestos 

NESHAP regulations do not require that asbestos-containing sheet packing (a Category I 

nonfriable/nonhazardous material) identified during our survey be removed prior to renovation or be 

treated as a hazardous waste. However, the disturbance of the material is still covered by the 

Cal/OSHA asbestos standard (Title 8, CCR Section 1529).  

 

We recommend that a licensed contractor registered with Cal/OSHA for asbestos-related work perform 

any activities that would disturb the asbestos-containing sheet packing identified during our survey. 

Contractors are responsible for informing the landfill of the contractor’s intent to dispose of asbestos 

waste. Some landfills and recycling facilities may require additional waste characterization. 

Contractors are responsible for segregating and characterizing waste streams prior to disposal.  

 

Geocon also recommends the notification of contractors (that will be conducting renovation or related 

activities) of the presence of asbestos in their work areas (i.e., provide contractor[s] with a copy of this 

report and a list of asbestos removed during subsequent activities). Contractors not trained for asbestos 

work should be instructed not to disturb asbestos during their activities. 

 

In accordance with Bay Area Air Quality Management District (BAAQMD) Regulation 11, Rule 2, 

written notification is required ten working days prior to commencement of any demolition activity 

(whether asbestos is present or not).  

5.2 Lead Paint 

Based on lead content, the yellow traffic striping sampled during our survey would not be considered a 

California or Federal hazardous waste. 

 

We recommend that all paints at the Site (traffic striping, graffiti, graffiti abatement, signage, etc.) be 

treated as lead-containing for purposes of determining the applicability of the Cal/OSHA lead standard 

during any maintenance, renovation, or demolition activities. This recommendation is based on the 

LCP sample result and the fact that lead was a common ingredient of paints manufactured before 1978, 

and is still an ingredient of some paints. Compliance and training requirements regarding construction 

activities where workers may be exposed to lead are presented in Title 8, CCR, Section 1532.1, 

subsections (e) and (l), respectively. Contractors are responsible for segregating and characterizing 

waste streams prior to disposal. 
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6.0 REPORT LIMITATIONS 

This limited report has been prepared exclusively for BKF Engineers. The information contained 

herein is only valid as of the date of the report and will require an update to reflect additional 

information obtained.  

 

The limited asbestos and deteriorated LCP survey was conducted in conformance with generally 

accepted standards of practice for identifying and evaluating asbestos and LCP in structures. The 

survey addressed only the areas identified in Sections 1.1 and 1.2. Due to the nature of structure 

surveys, asbestos and LCP use, and laboratory analytical limitations, some asbestos or deteriorated 

LCP in the structures may not have been identified. Spaces, such as cavities, crawlspaces, voids, and 

pipe chases, may have been concealed to our investigator. Previous renovation work may have 

concealed or covered spaces or materials, or may have partially demolished materials and left debris in 

inaccessible areas. Additionally, renovation activities may have partially replaced asbestos with 

indistinguishable non-asbestos. Asbestos and/or LCP may exist in areas not accessible or sampled in 

conjunction with our scope of services. 

 

During renovation or demolition operations, suspect materials may be uncovered which are different 

from those accessible for sampling during this assessment. Personnel in charge of 

renovation/demolition should be alerted to note materials uncovered during such activities that differ 

substantially from those included in this or previous assessment reports. If additional suspect materials 

are found, they should be treated as ACM and/or LCP until/unless sampling and analysis indicate 

otherwise.  

 

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. 

 

The contents of this report reflect the views of the author who is responsible for the facts and accuracy 

of the data presented herein. This report does not constitute a standard, specification, or regulation. 

 







 

 
Photo 1 – North Novato Overhead (27-0094R) on Highway 101 in Marin County, California 

 

 
Photo 2 – South abutment, columns, and barriers 

 

 
Photo 3 – Bridge deck 

 

PHOTOGRAPHS 1, 2, & 3 
North Novato Overhead (27-0094R) 

Marin County, California 
E8469-06-03  November 2011  



 

 
Photo 4 – Deteriorated yellow traffic striping 

 

 
Photo 5 – North abutment 

 

 
Photo 6 – Barrier rail shims 

 

PHOTOGRAPHS 4, 5, & 6 
North Novato Overhead (27-0094R) 

Marin County, California 
E8469-06-03  November 2011  
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TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - ASBESTOS

NORTH NOVATO OVERHEAD (27-0094R)
MARIN COUNTY, CALIFORNIA

Polarized Light Microscopy (PLM) - EPA Test Method 600/R-93/116

Sample ID Description of Material Approximate Quantity Friable Site Photos Asbestos Content 

1A ND
1B ND

2A Barrier rail shims 10 square feet No 6 70%

Notes:

NA = Not applicable 

ND = No asbestos fibers detected

Expansion joint fill material NA NA 5
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TABLE 2
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - PAINT

NORTH NOVATO OVERHEAD (27-0094R)
MARIN COUNTY, CALIFORNIA

Total and Soluble Lead

Sample ID Paint Description Approximate Quantity Peeling and Flaking Site Photos Total Lead (mg/kg) WET Lead (mg/l)

P1 Yellow traffic striping 10 square feet 3 and 4 49 <0.2

Notes:

mg/kg = milligrams per kilogram (EPA Test Method 6010)

WET = Waste Extraction Test (EPA Test Method 7420)

mg/l = milligrams per liter

< = analyte was not detected at or above the stated laboratory reporting limit
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Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy

091111243

Attn: Dave Watts
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Customer PO: E8469-06-03
Received: 10/04/11 9:00 AM

E8469-06-03 / N. Novato OH

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
10/5/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

0094R-1A-Joint Fill
091111243-0001

Brown None Detected

Fibrous
Heterogeneous

Cellulose90% Non-fibrous (other)10%

0094R-1B-Joint Fill
091111243-0002

Brown None Detected

Fibrous
Heterogeneous

Cellulose90% Non-fibrous (other)10%

0094R-2A-Shims
091111243-0003

Gray
Fibrous
Heterogeneous

Chrysotile70%Non-fibrous (other)30%

1

Baojia Ke, Laboratory Manager
or other approved signatory

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.Test Report  PLM-7.23.0  Printed: 10/5/2011 6:12:16 PM

Due to magnification limitations inherent in PLM, asbestos fibers in dimensions below the resolution capability of PLM may not be detected.  Samples reported as <1% or none detected 
may require additional testing by TEM to confirm asbestos quantities.  The above test report relates only to the items tested and may not be reproduced in any form without the express 
written approval of EMSL Analytical, Inc.  EMSL’s liability is limited to the cost of analysis.  EMSL bears no responsibility for sample collection activities or analytical method limitations.  
Interpretation and use of test results are the responsibility of the client.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA NVLAP Lab Code 101048-3, MA AA000201, WA C2007

Rui Cindy Geng (3)

Initial report from 10/05/2011  18:12:16

mailto:sanleandrolab@emsl.com




 

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

October 04, 2011

Dear David:

WorkOrder: 1110029

Client Project ID:   #E8469-06-03; MSN-A3GEOCON Env. Consultants

6671 Brisa St

Livermore, CA  94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 10/03/11

Date Received: 10/03/11

Date Reported: 10/04/11

Date Completed: 10/04/11

Analytical Report

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.

     

                                                                                                                     

          

                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above sample,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

#E8469-06-03; MSN-A3,1) The results of the analyzed sample from your project:1

Angela Rydelius

Laboratory Manager

McCampbell Analytical, Inc.

The analytical results relate only to the items tested.
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McCampbell Analytical, Inc.

1534 Willow Pass Rd

Pittsburg, CA 94565-1701

(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold

Requested Tests (See legend below)

Report to:

David A. Watts

6671 Brisa St

Livermore, CA  94550

(925) 371-5900 FAX: 925-371-5915

PO:

10/03/2011

Client ID

ProjectNo: #E8469-06-03; MSN-A3

WorkOrder: 1110029

1 of 1

Date Printed:

Date Received: 10/03/2011

1 2 3 4 5 6 7 8 9 10 11 12

GEOCON Env. Consultants

Bill to:

Accounts Payable

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Requested TAT: 2 days

ClientCode: GECL

Email: watts@geoconinc.com; Livermore@geoco

EDF Fax Email HardCopy ThirdPartyExcel J-flagWriteOn

cc:

WaterTrax

A1110029-001 Paint Chips 10/3/2011 14:010094R-P1

Prepared by:  Maria Venegas

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments: 48hr Rush

PB_CHIP1 2 3 4 5

6 7 8 9 10

Test Legend:

11 12
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Sample Receipt Checklist

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client Name: GEOCON Env. Consultants

WorkOrder N°: 1110029

Date and Time Received: 10/3/2011 4:10:09 PM

Checklist completed and reviewed by: Maria Venegas

Matrix: Paint Chips Carrier: Client Drop-In

Shipping container/cooler in good condition? Yes No

Custody seals intact on shipping container/cooler? Yes No NA

Samples Received on Ice? Yes No

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper containers/bottles? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

NAContainer/Temp Blank temperature

Yes No No VOA vials submittedWater - VOA vials have zero headspace / no bubbles?

Metal - pH acceptable upon receipt (pH<2)? Yes No NA

* NOTE: If the "No" box is checked, see comments below.

Cooler Temp:

Chain of Custody (COC) Information

Yes NoSample IDs noted by Client on COC?

Yes NoDate and Time of collection noted by Client on COC?

Yes NoSampler's name noted on COC?

Sample Receipt Information

Sample Preservation and Hold Time (HT) Information

Sample labels checked for correct preservation? Yes No

Project Name: #E8469-06-03; MSN-A3

Client contacted: Date contacted: Contacted by:

Comments:
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Lab ID LeadClient ID Matrix DF % SS

Lead by ICP*

Client Project ID:   #E8469-06-03; 

MSN-A3

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 10/03/11

Date Received: 10/03/11

Date Extracted: 10/03/11

Date Analyzed: 10/04/11

Work Order: 1110029Extraction method: SW3050B Analytical methods: SW6010B

Extraction Type Comments

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

0094R-P1 491110029-001A C 1 108TOTAL

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;

ND means not detected at or

 above the reporting limit

W

C

NA

5.0

µg/L

mg/Kg

*water samples are reported in µg/L, product/oil/non-aqueous liquid samples and all TCLP / STLC / DISTLC / SPLP extracts are reported in mg/L, 

soil/sludge/solid/paint chips samples in mg/kg, wipe samples in µg/wipe, filter samples in µg/filter.

# means surrogate diluted out of range; ND means not detected above the reporting limit/method detection limit; N/A means not applicable to this sample or 

instrument.

TOTAL = Hot acid digestion of a representative sample aliquot.

TRM = Total recoverable metals is the "direct analysis" of a sample aliquot taken from its acid-preserved container.

DISS = Dissolved metals by direct analysis of 0.45 µm filtered and acidified sample.

%SS = Percent Recovery of Surrogate Standard

DF = Dilution Factor

TOTAL

TOTAL
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QC SUMMARY REPORT FOR 6010B

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

EPA Method: SW6010B Extraction: SW3050B Spiked Sample ID: N/A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 1110029W.O. Sample Matrix: Paint Chips BatchID: 61582

MS / MSD

Acceptance Criteria (%)

LCS/LCSD

Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

Lead N/A 10 N/A N/A N/A 96 80.7 17.3 N/A 75 - 125N/A 25

   %SS: N/A 500 N/A N/A N/A 99 98 0.811 N/A 70 - 130N/A 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 61582 SUMMARY

1110029-001A 10/03/11 10/04/11 9:40 AM10/03/11 2:01 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND contains 
significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to this method.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer
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McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

October 10, 2011

Dear David:

WorkOrder: 1110029

Client Project ID:   #E8469-06-03; MSN-A3GEOCON Env. Consultants

6671 Brisa St

Livermore, CA  94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 10/03/11

Date Received: 10/03/11

Date Reported: 10/04/11

Date Completed: 10/10/11

A

Analytical Report

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.

     

                                                                                                                     

          

                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above sample,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

#E8469-06-03; MSN-A3,1) The results of the analyzed sample from your project:1

Angela Rydelius

Laboratory Manager

McCampbell Analytical, Inc.

The analytical results relate only to the items tested.
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McCampbell Analytical, Inc.

1534 Willow Pass Rd

Pittsburg, CA 94565-1701

(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold

Requested Tests (See legend below)

Report to:

David A. Watts

6671 Brisa St

Livermore, CA  94550

(925) 371-5900 FAX: 925-371-5915

PO:

10/05/2011

Client ID

ProjectNo: #E8469-06-03; MSN-A3

WorkOrder: 1110029

1 of 1

Date Printed:

Date Received: 10/03/2011

1 2 3 4 5 6 7 8 9 10 11 12

GEOCON Env. Consultants

Bill to:

Accounts Payable

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Requested TAT: 2 days

Date Add-On: 10/05/2011

ClientCode: GECL

Email: watts@geoconinc.com; Livermore@geoco

EDF Fax Email HardCopy ThirdParty

A

Excel J-flagWriteOn

cc:

WaterTrax

A1110029-001 Paint Chips 10/3/2011 14:010094R-P1

Prepared by:  Maria Venegas

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments: 48hr Rush.  STLC Pb 10/5/11 5d.

STLC_PB_Chip1 2 3 4 5

6 7 8 9 10

11 12

Test Legend:
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Lab ID LeadClient ID Matrix DF % SS

Lead by ICP*

Client Project ID:   #E8469-06-03; 

MSN-A3

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 10/03/11

Date Received: 10/03/11

Date Extracted: 10/05/11

Date Analyzed: 10/10/11

Work Order: 1110029Extraction method: CA Title 22 Analytical methods: SW6010B

Extraction Type Comments

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

0094R-P1 ND1110029-001A C 1 N/AWET

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;

ND means not detected at or

 above the reporting limit

W

C

NA

0.2

µg/L

mg/L

*water samples are reported in µg/L, product/oil/non-aqueous liquid samples and all TCLP / STLC / DISTLC / SPLP extracts are reported in mg/L, soil/sludge/solid 

samples in mg/kg, wipe samples in µg/wipe, filter samples in µg/filter.

# means surrogate diluted out of range; ND means not detected above the reporting limit/method detection limit; N/A means not applicable to this sample or 

instrument.

WET = Waste Extraction Test, i.e., STLC (Soluble Threshold Limit Concentration).

DI WET = Waste Extraction Test using DI water (DI STLC).

%SS = Percent Recovery of Surrogate Standard

DF = Dilution Factor

TOTAL

WET
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QC SUMMARY REPORT FOR SW6010B

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

EPA Method: SW6010B Extraction: CA Title 22 Spiked Sample ID: N/A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 1110029W.O. Sample Matrix: Paint Chips BatchID: 61629

MS / MSD

Acceptance Criteria (%)

LCS/LCSD

Analyte

QC Matrix: Soil

RPD RPDmg/L mg/L

Lead N/A 1 N/A N/A N/A 87.6 86.3 1.46 N/A 75 - 125N/A 25

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 61629 SUMMARY

1110029-001A 10/05/11 10/10/11 10:21 AM10/03/11 2:01 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND contains 
significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to this method.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer
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Project No. E8469-06-03 
November 22, 2011 
Revised April 30, 2012 
 
Natalina Bernardi 
BKF Engineers 
4670 Willow Road, Suite 250 
Pleasanton, California 94588 
 
Subject: PRELIMINARY SITE INVESTIGATION REPORT 
  US HIGHWAY 101, MARIN-SONOMA NARROWS 
  SEGMENT A3 – HOV LANE ADDITION 
  MARIN COUNTY, CALIFORNIA 
 
Dear Ms. Bernardi: 
 
Geocon has performed environmental engineering services at the subject site. The site investigation 
was performed along the northbound shoulder, median, and one overcrossing structure within the limits 
of United States Highway 101 (US-101) Marin-Sonoma Narrows, Segment A3, in Marin County, 
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 
(3) Shawn Enjily, Caltrans District 4 
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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 A3 project was prepared by Geocon Consultants, Inc. at the request of BKF 

Engineers, Inc. 

1.1 Project Description and Proposed Improvements 

The site area consists of the Segment A3 – High Occupancy Vehicle (HOV) lane addition portion of 

the MSN Project. Segment A3 begins just north of Atherton Avenue Overcrossing at Post Mile (PM) 

R22.0 and extends approximately 2.2 miles north. The proposed project will widen, repave, and lane 

stripe this existing segment of northbound US-101 to accommodate the addition of an HOV lane. In 

addition to the HOV lane, the proposed project will incorporate linear bioretention areas within a 

portion of the median of US-101 and adjacent to the outside shoulders of southbound US-101 and 

biofiltration strips adjacent to the outside shoulder of northbound US-101 in order to meet storm water 

treatment requirements. The proposed construction activities will be conducted within existing Caltrans 

right-of-way and within Sonoma Marin Area Rail Transit (SMART) right-of-way. 

 

Soil sampling was conducted on the northbound shoulder, southbound shoulder, and median, 

and soil and groundwater sampling was conducted near the proposed structure modifications 

at the North Novato Overhead. 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 metals, 

primarily aerial deposited lead (ADL), petroleum hydrocarbons, or naturally occurring asbestos (NOA) 

exist in the surface and near surface soil in the road-widening areas, and if soil and groundwater in the 

vicinity of the North Novato Overhead crossing structure have been impacted with petroleum 

hydrocarbons and metals. The information obtained from this investigation will be used by BKF 

Engineers to evaluate soil and groundwater reuse/disposal options. 

 

The project also included a survey of the North Novato Overhead crossing 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 Limited Asbestos and 
Deteriorated Lead-Containing Paint Survey, North Novato Overhead (27-0094R), 04-MRN-101, Post 
Mile 22.30, Marin County, California, dated November 22, 2011. 
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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 California Department of Toxic Substances Control (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 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). 
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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. 

 

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. 
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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 poses 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 
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 cleanup 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). 
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Residential and commercial/industrial land use ESLs are also commonly used by soil trucking 

companies and private and commercial land owners as default acceptance criteria to evaluate suitability 

of import soil material. 

 

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 6 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 Lane 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 primary portion of this site investigation on October 10 and October 19, 2011, 

which consisted of the following field activities: 

• Advanced 40 direct push soil borings along the shoulder and median of northbound US-101. 
Soil borings were advanced to a maximum depth of 2.5 feet. 

• Accompanied Parikh Consultants, Inc. and collected three soil samples from geotechnical 
boring GB1. 

• Advanced hand auger boring GB1A in the vicinity of North Novato Overhead for the purpose 
of collecting soil and grab-groundwater samples. 

• Collected 29 soil samples for analysis of CAM 17 metals. 

• Collected 96 soil samples for analysis of total lead. 

• Collected 15 soil samples for analysis of pH. 

• Collected 24 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 15 soil samples for analysis of NOA. 

• Collected 1 groundwater sample for analysis of CAM 17 metals. 
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• 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. 

 

Six additional soil borings (SB1 to SB6) were advanced on April 5, 2011, at the request BKF due to a 

change in project scope (addition of linear bioretention area adjacent to the outside shoulder of 

southbound US-101). Two soil samples were collected from each boring and analyzed for total lead. 

Because the southbound shoulder area overlapped the southern limits of Segment B1, total lead soil 

data from four borings (B1 to B4) from the MSB Segment B1 investigation were incorporated into the 

dataset for determining hazardous waste classification in the southbound shoulder area. The data 

collected from borings B1 to B4 were presented in Geocon’s report entitled Preliminary Site 
Investigation Report, US 101 Marin Sonoma Narrows Segment B1 – Southerly Interchange, Marin 
County, California, dated January 2010, and are not discussed further in this report other than in the 

statistical evaluation of soil data for determining hazardous waste criteria. 

 

4.0 INVESTIGATIVE METHODS 

4.1 Sampling Procedures 

Soil samples were collected from 48 boring locations, which are shown on the Site Plan, Figures 2a 

through 2d. The boring locations were surveyed using Differential Global Positioning System (DGPS) 

equipment, and coordinates are presented on Table 1.  

 

The soil borings were advanced using hand auger or direct-push drilling methods. Soil samples were 

collected into new acetate liners or steel sample tubes and were secured with Teflon tape and plastic 

end caps. Grab-groundwater samples were collected using hand-bailing techniques and placed into 

glass vials and jars. Sample containers were labeled, placed into a chilled cooler, and transported to 

ATL using standard COC documentation. Soil borings were backfilled to surface with neat cement. 

 

Sample containers were labeled, placed into a chilled cooler, and transported to ATL and EMSL using 

standard COC documentation. Soil borings were backfilled to surface with soil cuttings.  

 

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 to the ground surface within Caltrans right-of-way in a manner 

not to create runoff, away from drain inlets or potential water bodies.  
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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: 

• 108 samples for total lead using Environmental Protection Agency (EPA) Method 6010 ICAP. 

• 29 samples for CAM 17 metals according to Title 22 CCR, EPA Test Methods 6010 ICAP and 
7471A. 

• 24 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. 

• 15 samples with WET lead concentrations greater than 5.0 mg/l were further analyzed for 
DI-WET lead. 

• 11 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. 

• 9 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. 

• 1 sample with total nickel concentrations exceeding ten times the STLC of 20 mg/l were 
further analyzed for WET nickel. 

• 24 samples for TPHg, BTEX, and MTBE using EPA Test Method 8021B. 

• 24 samples for TPHd and TPHmo using EPA Test Method 8015M. 

• 15 samples for NOA using CARB 435. 

• 15 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. 
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• One spiked sample for every ten samples, batch of samples or type of matrix; whichever was 
more frequent, with spike made at ten times the detection limit or at the analyte level. 

 
Prior to submitting the samples to the laboratories, the COC documentation was reviewed for accuracy 

and completeness (Appendix B). 

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 1.5 feet, and dark grey clay from a depth of between 1.5 and 1.0 to 

7.0 feet. Groundwater was measured in boring GB1A at a depth of 6.5 feet. 

5.2 Laboratory Analytical Results 

A summary of the analytical results are presented in Tables 2 to 6 and 8. Reproductions of the 

laboratory reports and chain-of-custody documentation are presented as Appendix B. 

 

5.2.1 Soil 

• Total lead was reported at concentrations ranging from 1.4 mg/kg to 380 mg/kg, with 28 
samples exceeding 50 mg/kg (i.e., exceeding ten times the STLC of 5 mg/l). 

• WET lead was reported at concentrations ranging from non-detect (less than the laboratory 
reporting limit of 0.5 mg/l) to 35 mg/l. 

• DI-WET lead was not detected at or above the laboratory reporting limit of 0.50 mg/l. 

• TCLP lead was reported in two samples at concentrations of 0.54 and 0.80 mg/l 

• Total chromium was reported at concentrations ranging from non-detect (<1.0 mg/kg) to 700 
mg/kg. 

• Hexavalent chromium was not detected at or above the laboratory reporting limit of 0.10 
mg/kg. 

• WET chromium was not detected at or above the laboratory reporting limit of 1.0 mg/l. 

• Nickel was reported at concentrations ranging from 10 to 770 mg/kg, with one sample 
exceeding 200 mg/kg (i.e., ten times the STLC of 20 mg/l). 

• WET nickel was reported at a concentration of 5.5 mg/l. 

• 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 less than ten times their respective STLC values. 

• TPHd as diesel was reported at concentrations ranging from 2.1 mg/kg to 230 mg/kg, 
exceeding the residential and commercial/industrial ESLs of 83 mg/kg but beneath the 
construction exposure ESL of 4,200. 
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• TPHmo was reported at concentrations ranging from 3.3 mg/kg to 1,600 mg/kg, exceeding the 
residential ESL of 370 mg/kg but below the commercial/industrial and construction exposure 
ESLs of 2,500mg/kg and 12,000 mg/kg, respectively. 

• TPHg, BTEX, or MTBE were not detected at or above the laboratory reporting limits. 

• NOA was not reported at or above the laboratory target sensitivity of 0.25%. 
 

5.2.2 Groundwater 

• The following metals were not detected above their respective laboratory reporting limits: 
molybdenum, selenium, silver and thallium. Remaining CAM 17 metals were reported at 
concentrations ranging from 0.0018 to 3.2 mg/l. 

• TPHg was reported at a concentration of 0.053 mg/l, below its freshwater ESL of 0.1 mg/l. 

• TPHd, TPHmo, BTEX, MTBE, or VOCs were not detected above the laboratory reporting 
limits. 

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 sample matrix. 

Dilution was necessary for several samples due to sample matrix. One sample was analyzed passed 

hold time due to laboratory instrument problems. 

 

Based on this limited data review, no additional qualifications of the soil data are necessary, and the 

data are of sufficient quality for the purposes of this report. 

5.4 Statistical Evaluation for Lead Detected in Soil Samples 

The lead data for the Site were treated as three sample populations for statistical evaluation that 

consisted of the following: 

A) Northbound Shoulder (borings NB1 to NB20) 

B) Northbound Median (borings M21 to M40) 

C) Southbound Shoulder (borings SB1 to SB6 and B1 to B4) 
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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. 

 
Northbound Shoulder (NB1 to NB20) 

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 to 0.5 27.43 29.62 18.78 1.4 140 

1 to 1.5 60.29 66.87 37.48 2.6 380 

2 to 2.5 24.13 26.75 14.4 3.7 160 

 

Northbound Median (M21 to M40) 

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 to 0.5 154.5 161.5 130.1 28 340 

1 to 1.5 10.52 11.16 8.73 1.5 33 

2 to 2.5 11.22 12.1 7.92 0.5 55 
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Southbound Shoulder (SB1 to SB6 and B1 to B4) 

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 to 1 55.3 60 38.4 3.9 220 

 

 

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 5 (x, y) data points (i.e., soil samples analyzed for both 

total lead [x] and WET lead [y]) from along the northbound shoulder and for 19 (x, y) data points from 

along the northbound median. Four data points with the highest squared residual WET lead 

concentrations were eliminated from the median dataset to achieve an acceptable correlation. The 

resulting coefficient of determination (r2) for the northbound shoulder equaled 0.7982, which yields a 

corresponding correlation coefficient (r) of 0.8934. The resulting coefficient of determination (r2) for 

the northbound median equaled 0.7248, which yields a corresponding correlation coefficient (r) of 

0.8514. 

 

For the correlation coefficient that indicates a linear relationship between total and WET lead 

concentrations, it is possible to compute the line of dependence or a best-fit line between the two 

variables. A least squares method was used to find the equation of a best-fit line (regression line) by 

forcing the y-intercept equal to zero since that is a known point. The equation of the regression line was 

determined to be y = 0.0791(x) for the northbound shoulder and y = 0.0621(x) for the northbound 

median, where x represents total lead concentrations and y represents predicted WET lead 

concentrations. The southbound soil samples were analyzed for total lead only and could not be 

plotted. As a result, the most conservative regression line equation of y = 0.0791(x) was used to predict 

the 90% UCL-WET lead concentration for the linear bioretention area along the southbound shoulder. 
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These equations were 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 scatter plots 

depicting the (x, y) data points along with the regression lines are included in Appendix C. The 

predicted WET lead concentrations are summarized in Tables 7a to 7c. 
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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 NB1 to NB20) 

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 7a. 

 

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 foot 27 2.2 30 Non-Hazardous 
Underlying soil (1 to 2.5 feet) 48 3.8 53 Non-Hazardous 
     
0 to 2.0 feet 44 3.5 48 Non-Hazardous 
Underlying Soil (2 to 2.5 feet) 24 1.9 27 Non-Hazardous 
     
0 to 2.5 feet 40 3.2 44 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 be classified as non-hazardous 

since the 90% UCL-predicted WET lead concentrations are less than the lead STLC of 5.0 mg/l.  
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6.1.2 Northbound Median (borings M21 to M40)  

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 7b. 

 

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 foot 155 9.6 162 Hazardous 
Underlying soil (1 to 2.5 feet) 11 0.7 11 Non-Hazardous 
     
0 to 2.0 feet 83 5.1 86 Hazardous 
Underlying Soil (2 to 2.5 feet) 11 0.7 12 Non-Hazardous 
     
0 to 2.5 feet 68 4.2 71 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 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 results, soil excavated from 0 to 1 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 foot, would be classified as non-

hazardous. 

 

Excavated soil would be classified as non-hazardous if excavation extends to 2.5 feet and excavated 

soil is managed as a whole. 

 
6.1.3 Southbound Shoulder (borings SB1 to SB6 and B1 to B4)  

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 7c. 

 

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 foot 55.3 4.4 60 Non-hazardous 

90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 
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Based on the data presented in the above table, excavated soil would be classified as non-hazardous 

since the 90% UCL-predicted WET lead concentrations are less than the lead STLC of 5.0 mg/l. 

6.2 CAM 17 Metals 

6.2.1 Soil 

Based on the reported WET chromium and nickel results, soil would not be classified as hazardous 

waste. 

 

The CAM 17 metals concentrations in Site soil were compared to ESLs (Table A, SFRWQCB, May 

2008). Antimony, arsenic, cadmium, cobalt, lead, mercury, nickel and vanadium were reported at 

concentrations greater than their respective ESL values in the soil samples collected at the site.  

 

Upper one-sided 95% UCLs were calculated for the full set of antimony, arsenic, cadmium, cobalt, 

lead, mercury, 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 

Antimony 12 2 6.3 40 310 0.60 0.15-1.95 

Arsenic 3.052 0.39 1.6 15 3.5 0.6 to 11.0 

Cadmium 1.9 2 1.7 7.4 39 0.36 0.05-1.7 

Cobalt 15.7 40 80 94 14.9 2.7 to 46.9 

Lead 44.53 200 750 750 23.9 12.4-97.1 

Mercury 0.216 1.3 10 58 0.26 0.05-0.90 

Nickel 112 150 150 260 57 9 to 509 

Vanadium 26.56 16 200 770 112 39 to 288 
Concentrations reported in milligrams per kilogram (mg/kg) 
1 Kearney Foundation of Soil Science, March 1996 
2 Maximum Concentration – UCL not calculated due to insufficient distinct observations 

 

Antimony was detected in only one of 29 samples; therefore, UCL data could not be calculated. The 

maximum antimony concentration is greater than the residential ESL and published background range, 

and less than the commercial/industrial and construction exposure ESLs. 
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The 95% UCL arsenic value for soil samples collected at the Site 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. 

 

Cadmium was reported in 4 of the 29 samples analyzed, creating an insufficient dataset to calculate 

UCLs. The maximum cadmium concentration is greater than the residential ESL and published 

background range, and less than the commercial/industrial and construction exposure ESLs. 

 

The 95% UCL cobalt concentration for soil samples collected at the Site is less than the residential land 

use ESL and within the published background range. 

 

The 95% UCL lead concentration for soil samples collected at the Site is less than the residential land 

use ESL and within the published background range. 

 

The 95% UCL mercury concentration for soil samples collected at the Site is less than the residential 

land use ESL and within the published background range. 

 

The 95% UCL nickel concentration for soil samples collected at the Site is less than the residential land 

use ESL and within the published background range. 

 

The 95% UCL vanadium concentration for soil samples collected at the Site is greater than the 

residential land use ESL; however, it is less than the commercial/industrial land use ESL and published 

background range. 

 

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

 

6.2.2 Groundwater 

The CAM 17 metals concentrations in Site groundwater collected from GB1A were compared to ESLs 

(Tables A, B and F, SFRWQCB, May 2008). Antimony, arsenic, barium, beryllium, cadmium, 

chromium, cobalt, copper, lead, mercury, 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. 
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Disposal of groundwater encountered during excavation activities may be restricted based on metals 

content. 

 

6.3 Petroleum Hydrocarbons 

6.3.1 Soil 

TPHg, BTEX, or MTBE were not detected at or above the laboratory reporting limits. TPHd 

concentrations ranged from <1.0 to 230 mg/kg, above the residential and commercial/industrial land 

use ESL of 83 mg/kg, but below the construction exposure ESL of 4,200 mg/kg. The calculated 95% 

UCL for TPHd results is 69.92 and less than the residential and commercial/industrial land use ESLs. 

TPHmo was reported at concentrations ranging from <1.0 to 1,600 mg/kg, exceeding the residential 

land use ESL of 370 mg/kg, but below the commercial/industrial land use ESL of 2,500 mg/kg and the 

construction exposure of 12,000 mg/kg. The calculated 95% UCL for the TPHmo results is 396.6 

mg/kg, exceeding the residential land use ESL. 

 

Offsite reuse or disposal of excavated soil may be restricted based on TPHd and TPHmo content. 

 
6.3.2 Groundwater 

TPHd, TPHmo, BTEX, MTBE, or VOCs were not detected in groundwater sample GB1A-GW. TPHg 

was reported at a concentration of 0.053 mg/l, below the ESL for groundwater as a current or potential 

source of drinking water.  

6.4 Naturally Occurring Asbestos 

The mapped geology of the general area of the Site is indicative of a metamorphic regime where NOA 

minerals may occur. However, the soil sample results indicate that NOA is not present at 

concentrations exceeding the CARB regulatory limit of 0.25%. 

6.5 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. 

 



  

US-101 MSN Segment A3  BKF Engineers 
Project No. E8469-06-03 - 18 - November 22, 2011 (Revised April 30, 2012) 

7.0 REPORT LIMITATIONS 

This report has been prepared exclusively for BKF Engineers. 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. 

 

 



Ave.

Av
e.

Av
e.

Di
ab

lo

Center

Rd.

W
ils

on

Novato

Novato

Blvd.

Novato

Blvd.

Blvd.

Blvd.

Si
m

m
on

s
Ln

.

San

Marin Dr.

Re
dw

oo
d

Redwood

Bl
vd

.

Av
e.

Su
tro

Blvd.

Atherton

Bi
nf

or
d

Bugeia

Lakeville

Hwy.

Ave.

St.

Olive

De Long

Novato
Community
Hospital

PROJECT
LIMITS

0 1/2

N

NOVATO

Sonoma and Marin Counties,
California

SR 101 Marin Sonoma Narrows, Segment A3

VICINITY MAP

November 2011 Figure 1E8469-06-03

Ln.

R
d.

Rowland
Wy.

101

101

101

Indian

Valley Rd.

Row
lan

d

Row
lan

d

37

San Antonio
Rd.

S O N O M A

C O U N T Y

M A R I N

C O U N T Y

Valley
Memorial

Park

Marin County
Airport-

Gross Field

Olompali State
Historic Park

Neil
Ohair
Park

Indian Valley
Golf Club

Indian Valley
Golf Club

Stafford
Lake

Peta lum
a

River

Scale in Miles

P H O N E 9 2 5 . 3 7 1 . 5 9 0 0 – FA X 9 2 5 . 3 7 1 . 5 9 1 5
6 6 7 1 B R I S A S T R E E T – L I V E R M O R E , C A  9 4 5 5 0 











E8469-06-03 PSI Report TABLES.xlsx; 1 - Boring Coords 1 of 2 April 2012

TABLE 1
Boring Coordinates

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Boring Latitude Longitude

NB1 38.1236620 -122.5657139
NB2 38.1248237 -122.5657894
NB3 38.1260016 -122.5655448
NB4 38.1269979 -122.5651526
NB5 38.1280578 -122.5646541
NB6 38.1291068 -122.5641758
NB7 38.1301708 -122.5637827
NB8 38.1312073 -122.5635859
NB9 38.1323417 -122.5634953

NB10 38.1334646 -122.5635292
NB11 38.1347780 -122.5636274
NB12 38.1357909 -122.5636905
NB13 38.1366051 -122.5637789
NB14 38.1376867 -122.5638319
NB15 38.1385654 -122.5638828
NB16 38.1395695 -122.5639599
NB17 38.1406942 -122.5640873
NB18 38.1417333 -122.5641667
NB19 38.1428297 -122.5642402
NB20 38.1438966 -122.5642954
M21 38.1441660 -122.5644796
M22 38.1430433 -122.5644063
M23 38.1419246 -122.5643233
M24 38.1408724 -122.5642372
M25 38.1397743 -122.5641664
M26 38.1386667 -122.5641029
M27 38.1375570 -122.5639958
M28 38.1364401 -122.5639204
M29 38.1353949 -122.5638246
M30 38.1342116 -122.5637770
M31 38.1331663 -122.5637220
M32 38.1320182 -122.5637373
M33 38.1309454 -122.5638501
M34 38.1298716 -122.5641279
M35 38.1288248 -122.5645362
M36 38.1278212 -122.5650475
M37 38.1267011 -122.5655197
M38 38.1256656 -122.5658701
M39 38.1245699 -122.5660258
M40 38.1234829 -122.5659553
GB1 38.1213331 -122.5656439

GB1A 38.1212261 -122.5659905
SB1 38.1390699 -122.5642924
SB2 38.1364883 -122.5640989



E8469-06-03 PSI Report TABLES.xlsx; 1 - Boring Coords 2 of 2 April 2012

TABLE 1
Boring Coordinates

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Boring Latitude Longitude

SB3 38.1338601 -122.5640031
SB4 38.1319231 -122.5640117
SB5 38.1302521 -122.5643187
SB6 38.1287844 -122.5648765
B1* 38.13481939 -122.5640647
B2* 38.13654684 -122.5641278
B3* 38.13832856 -122.5642477
B4* 38.13978596 -122.5643633

* = Segment B1 boring location



E8469-06-03 PSI Report TABLES.xlsx; Lead and pH 1 of 5 April 2012

TABLE 2
Summary of Lead and pH Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

Northbound Shoulder
NB1-0 0 11 --- --- --- ---
NB1-1 1 8.6 --- --- --- ---
NB1-2 2 7.6 --- --- --- ---

NB2-0 0 8.0 --- --- --- ---
NB2-1 1 7.7 --- --- --- ---
NB2-2 2 6.7 --- --- --- ---

NB3-0 0 18 --- --- --- ---
NB3-1 1 9.5 --- --- --- ---
NB3-2 2 5.3 --- --- --- ---

NB4-0 0 34 --- --- --- ---
NB4-1 1 7.2 --- --- --- ---
NB4-2 2 5.6 --- --- --- ---

NB5-0 0 13 --- --- --- ---
NB5-1 1 6.0 --- --- --- ---
NB5-2 2 6.3 --- --- --- ---

NB6-0 0 6.1 --- --- --- ---
NB6-1 1 7.7 --- --- --- ---
NB6-2 2 6.3 --- --- --- ---

NB7-0 0 15 --- --- --- ---
NB7-1 1 7.4 --- --- --- ---
NB7-2 2 9.0 --- --- --- ---

NB8-0 0 17 --- --- --- ---
NB8-1 1 2.6 --- --- --- ---
NB8-2 2 5.1 --- --- --- ---

NB9-0 0 34 --- --- --- ---
NB9-1 1 8.6 --- --- --- ---
NB9-2 2 6.2 --- --- --- ---

NB10-0 0 8.8 --- --- --- ---
NB10-1 1 16 --- --- --- ---
NB10-2 2 7.0 --- --- --- ---

NB11-0 0 22 --- --- --- ---
NB11-1 1 29 --- --- --- ---
NB11-2 2 160 8.9 <0.50 <0.50 7.6

NB12-0 0 3.1 --- --- --- ---
NB12-1 1 7.1 --- --- --- ---
NB12-2 2 7.0 --- --- --- ---



E8469-06-03 PSI Report TABLES.xlsx; Lead and pH 2 of 5 April 2012

TABLE 2
Summary of Lead and pH Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

NB13-0 0 7.0 --- --- --- ---
NB13-1 1 11 --- --- --- ---
NB13-2 2 10 --- --- --- ---

NB14-0 0 21 --- --- --- ---
NB14-1 1 92 9.8 <0.50 --- 8.2
NB14-2 2 5.3 --- --- --- ---

NB15-0 0 140 1.0 <0.50 <0.50 8.6
NB15-1 1 63 3.4 --- --- ---
NB15-2 2 4.1 --- --- --- ---

NB16-0 0 4.4 --- --- --- ---
NB16-1 1 14 --- --- --- ---
NB16-2 2 9.4 --- --- --- ---

NB17-0 0 4.0 --- --- --- ---
NB17-1 1 24 --- --- --- ---
NB17-2 2 8.7 --- --- --- ---

NB18-0 0 1.4 --- --- --- ---
NB18-1 1 6.2 --- --- --- ---
NB18-2 2 6.3 --- --- --- ---

NB19-0 0 2.6 --- --- --- ---
NB19-1 1 380 35 <0.50 0.54 8.6
NB19-2 2 8.4 --- --- --- ---

NB20-0 0 5.1 --- --- --- ---
NB20-1 1 42 --- --- --- ---
NB20-2 2 3.7 --- --- --- ---

Northbound Median
M21-0 0 53 2.1 --- --- ---
M21-1 1 6.4 --- --- --- ---
M21-2 2 4.0 --- --- --- ---

M22-0 0 100 2.6 --- --- ---
M22-1 1 7.1 --- --- --- ---
M22-2 2 8.6 --- --- --- ---

M23-0 0 55 7.9 <0.50 --- 6.8
M23-1 1 33 --- --- --- ---
M23-2 2 5.8 --- --- --- ---

M24-0 0 28 --- --- --- ---
M24-1 1 5.8 --- --- --- ---
M24-2 2 5.0 --- --- --- ---



E8469-06-03 PSI Report TABLES.xlsx; Lead and pH 3 of 5 April 2012

TABLE 2
Summary of Lead and pH Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

M25-0 0 42 --- --- --- ---
M25-1 1 9.6 --- --- --- ---
M25-2 2 6.1 --- --- --- ---

M26-0 0 270 22 <0.50 0.80 6.8
M26-1 1 13 --- --- --- ---
M26-2 2 9.2 --- --- --- ---

M27-0 0 130 7.0 <0.50 <0.50 6.9
M27-1 1 11 --- --- --- ---
M27-2 2 4.4 --- --- --- ---

M28-0 0 98 5.6 <0.50 --- 7.1
M28-1 1 10 --- --- --- ---
M28-2 2 4.0 --- --- --- ---

M29-0 0 130 8.5 <0.50 <0.50 7.1
M29-1 1 14 --- --- --- ---
M29-2 2 <1.0 --- --- --- ---

M30-0 0 61 13 <0.50 --- 7.5
M30-1 1 7.7 --- --- --- ---
M30-2 2 1.5 --- --- --- ---

M31-0 0 100 9.8 <0.50 <0.50 6.6
M31-1 1 9.7 --- --- --- ---
M31-2 2 55 1.1 --- --- ---

M32-0 0 210 29 <0.50 <0.50 5.9
M32-1 1 9.7 --- --- --- ---
M32-2 2 12 --- --- --- ---

M33-0 0 270 19 <0.50 <0.50 6.7
M33-1 1 5.8 --- --- --- ---
M33-2 2 12 --- --- --- ---

M34-0 0 340 2.0 --- --- ---
M34-1 1 5.8 --- --- --- ---
M34-2 2 4.7 --- --- --- ---

M35-0 0 78 1.2 --- --- ---
M35-1 1 1.5 --- --- --- ---
M35-2 2 <1.0 --- --- --- ---

M36-0 0 65 0.54 --- --- ---
M36-1 1 5.5 --- --- --- ---
M36-2 2 6.2 --- --- --- ---



E8469-06-03 PSI Report TABLES.xlsx; Lead and pH 4 of 5 April 2012

TABLE 2
Summary of Lead and pH Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

M37-0 0 110 3.4 --- --- ---
M37-1 1 5.3 --- --- --- ---
M37-2 2 3.2 --- --- --- ---

M38-0 0 72 2.5 --- --- ---
M38-1 1 4.5 --- --- --- ---
M38-2 2 6.2 --- --- --- ---

M39-0 0 170 5.2 <0.50 <0.50 6.6
M39-1 1 1.5 --- --- --- ---
M39-2 2 2.7 --- --- --- ---

M40-0 0 220 5.5 <0.50 <0.50 6.6
M40-1 1 7.7 --- --- --- ---
M40-2 2 6.8 --- --- --- ---

Southbound Shoulder
SB1-0 0 6.3 --- --- --- ---
SB1-1 1 11 --- --- --- ---

SB2-0 0 3.9 --- --- --- ---
SB2-1 1 19 --- --- --- ---

SB3-0 0 68 --- --- --- ---
SB3-1 1 6.4 --- --- --- ---

SB4-0 0 220 --- --- --- ---
SB4-1 1 7.9 --- --- --- ---

SB5-0 0 190 --- --- --- ---
SB5-1 1 6.3 --- --- --- ---

SB6-0 0 73 --- --- --- ---
SB6-1 1 9.4 --- --- --- ---

B1-0* 0 25 --- --- --- 6.9
B1-1.5* 1.5 8.6 --- --- --- ---

B2-0* 0 26 --- --- --- ---
B2-1.5* 1.5 7.8 --- --- --- ---

B3-0* 0 20 --- --- --- ---
B3-1.5* 1.5 6.2 --- --- --- ---

B4-0* 0 39 --- --- --- ---
B4-1.5* 1.5 15 --- --- --- ---



E8469-06-03 PSI Report TABLES.xlsx; Lead and pH 5 of 5 April 2012

TABLE 2
Summary of Lead and pH Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

Bridge Structure
GB1-1 1 8.8 --- --- --- ---
GB1-3 3 7.0 --- --- --- ---
GB1-5 5 11 --- --- --- ---

GB1A-4 4 28 --- --- --- ---
GB1A-6.5 6.5 5.5 --- --- --- ---

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
STLC  = Soluble Threshold Limit Concentration

*  = Denotes sampled in June 2009 as part of earlier phase investigation



E8469-06-03 Tables.xlsx; Metals 1 of 3 November 2011

TABLE 3
Summary of CAM 17 Metals Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California
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NB1-1 1 <2.0 3.9 100 <1.0 <1.0 58
<1.0

--- 13 11 8.6 <0.10 1.8 78 <1.0 <1.0 <1.0 11 33

NB3-0 0 <2.0 3.7 72 <1.0 <1.0 43 --- 11 13 18 <0.10 <1.0 64 <1.0 <1.0 <1.0 9.4 39

NB4-2 2 <2.0 1.3 130 <1.0 <1.0 77
<1.0

--- 17 28 5.6 <0.10 <1.0 80 <1.0 <1.0 <1.0 32 38

NB6-1 1 <2.0 5.2 110 <1.0 <1.0 48 <0.10 16 19 7.7 <0.10 <1.0 69 <1.0 <1.0 <1.0 17 41

NB8-0 0 <2.0 1.5 100 <1.0 <1.0 36 --- 8.8 19 17 0.33 <1.0 49 <1.0 <1.0 <1.0 32 45

NB9-2 2 <2.0 3.8 63 <1.0 <1.0 62
<1.0

--- 10 9.6 6.2 <0.10 <1.0 75 <1.0 <1.0 <1.0 8.0 24

NB11-1 1 <2.0 4.0 220 <1.0 <1.0 100
<1.0

--- 17 25 29 <0.10 <1.0 110 <1.0 <1.0 <1.0 24 45

NB13-0 0 <2.0 <1.0 66 <1.0 <1.0 17 --- 10 26 7.0 0.10 <1.0 28 <1.0 <1.0 <1.0 43 120

NB14-2 2 <2.0 2.6 80 <1.0 <1.0 23 --- 3.2 14 5.3 0.15 <1.0 31 <1.0 <1.0 <1.0 21 22

NB16-1 1 <2.0 <1.0 51 <1.0 <1.0 16 --- 16 20 14 0.11 <1.0 37 <1.0 <1.0 <1.0 25 34

NB18-0 0 <2.0 <1.0 69 <1.0 <1.0 10 --- 13 16 1.4 <0.10 <1.0 30 <1.0 <1.0 <1.0 42 22

NB19-2 2 <2.0 1.1 89 <1.0 <1.0 5.1 <0.10 5.7 6.2 8.4 1.4 <1.0 10 <1.0 <1.0 <1.0 10 28



E8469-06-03 Tables.xlsx; Metals 2 of 3 November 2011

TABLE 3
Summary of CAM 17 Metals Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample
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M21-1 1 <2.0 <1.0 29 <1.0 <1.0 10 --- 3.6 5.2 6.4 0.13 <1.0 13 <1.0 <1.0 <1.0 12 22

M23-0 0 <2.0 2.0 81 <1.0 <1.0 21 --- 8.7 36 55 0.15 <1.0 29 <1.0 <1.0 <1.0 24 150

M24-2 2 <2.0 <1.0 57 <1.0 <1.0 8.4 --- 5.5 6.0 5.0 <0.10 <1.0 11 <1.0 <1.0 <1.0 13 24

M26-1 1 <2.0 3.2 51 <1.0 <1.0 17 --- 2.7 13 13 0.18 <1.0 10 <1.0 <1.0 <1.0 21 23

M28-0 0 <2.0 <1.0 69 <1.0 1.0 30 <0.10 10 51 98 0.17 <1.0 44 <1.0 <1.0 <1.0 21 190

M29-2 2 <2.0 <1.0 140 <1.0 <1.0 72
<1.0

--- 20 43 <1.0 <0.10 <1.0 69 <1.0 <1.0 <1.0 49 34

M31-1 1 <2.0 4.9 390 <1.0 <1.0 22 --- 11 32 9.7 0.24 <1.0 45 <1.0 <1.0 <1.0 21 56

M33-0 0 <2.0 1.6 110 <1.0 1.9 34 --- 7.4 49 270 0.17 2.1 43 <1.0 <1.0 <1.0 19 250

M34-2 2 <2.0 3.4 17 <1.0 <1.0 23 --- 8.7 11 4.7 <0.10 <1.0 29 <1.0 <1.0 <1.0 21 35

M36-0 0 <2.0 <1.0 140 <1.0 1.0 28 --- 19 50 65 <0.10 <1.0 37 <1.0 <1.0 <1.0 20 98

M37-2 2 12 1.3 64 <1.0 1.0 700
<1.0

<0.10 46 21 3.2 <0.10 <1.0 770
5.5

<1.0 <1.0 <1.0 21 23

M39-1 1 <2.0 <1.0 290 <1.0 <1.0 40 --- 31 73 1.5 <0.10 <1.0 41 <1.0 <1.0 <1.0 23 76



E8469-06-03 Tables.xlsx; Metals 3 of 3 November 2011

TABLE 3
Summary of CAM 17 Metals Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California
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GB1-1 1 <2.0 <1.0 280 <1.0 <1.0 71
<1.0

--- 19 60 8.8 <0.10 <1.0 75 <1.0 <1.0 <1.0 31 63

GB1-3 3 <2.0 4.4 75 <1.0 <1.0 50
<1.0

--- 11 17 7.0 <0.10 <1.0 58 <1.0 <1.0 <1.0 17 41

GB1-5 5 <2.0 10 110 <1.0 <1.0 57
<1.0

--- 18 26 11 0.13 <1.0 69 <1.0 <1.0 <1.0 20 52

GB1A-4 4 <2.0 3.1 42 <1.0 <1.0 46 --- 5.7 18 28 <0.10 <1.0 55 <1.0 <1.0 <1.0 33 40
GB1A-6.5 6.5 <2.0 3.9 190 <1.0 <1.0 45 --- 12 14 5.5 <0.10 <1.0 47 <1.0 <1.0 <1.0 38 25

ESLs
Residential Land Use 6.3 0.39 750 4.0 1.7 750 8,000 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 8,000 80 230 750 10 40 150 10 40 16 200 600

Construction Exposure 310 15 2,600 98 39 1,200,000 530 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* 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* 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 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.
**Value listed for Hexavalent Chromium is for total chromium, as there is no standard for Hexavalent Chromium.
< = Analyte was not detected above the laboratory reporting limit.
--- = Not analyzed or no standards exits for this compound
ESLs = Environmental Screening Levels
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
Data shown in italics indicates results for WET analyses in milligrams per liter (mg/l)



E8469-06-03 Tables.xlsx; TPH 1 of 2 November 2011

TABLE 4
Summary of Petroleum Hydrocarbon Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID
Sample

Depth (ft)
TPHd

(mg/kg)
TPHmo
(mg/kg)

TPHg
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

NB1-0 0 3.0 5.5 --- --- ---
NB1-1 1 --- --- <1.0 ND <5.0

NB3-0 0 5.3 10 ---- --- ---
NB3-1 1 --- --- <1.0 ND <5.0

NB5-0 0 27 120 --- --- ---
NB5-1 1 --- --- <1.0 ND <5.0

NB7-0 0 13 68 --- --- ---
NB7-1 1 --- --- <1.0 ND <5.0

NB9-0 0 230 1,600 ---- --- ---
NB9-1 1 --- --- <1.0 ND <5.0

NB11-0 0 150 1,000 --- --- ---
NB11-1 1 --- --- <1.0 ND <5.0

NB13-0 0 43 250 --- --- ---
NB13-1 1 --- --- <1.0 ND <5.0

NB15-0 0 62 360 ---- --- ---
NB15-1 1 --- --- <1.0 ND <5.0

NB17-0 0 190 820 --- --- ---
NB17-1 1 --- --- <1.0 ND <5.0

NB19-0 0 13 120 --- --- ---
NB19-1 1 --- --- <1.0 ND <5.0

M22-0 0 73 400 --- --- ---
M22-1 1 --- --- <1.0 ND <5.0

M24-0 0 2.1 3.3 --- --- ---
M24-1 1 --- --- <1.0 ND <5.0

M26-0 0 94 420 --- --- ---
M26-1 1 --- --- <1.0 ND <5.0

M28-0 0 71 470 ---- --- ---
M28-1 1 --- --- <1.0 ND <5.0

M30-0 0 52 220 --- --- ---
M30-1 1 --- --- <1.0 ND <5.0

M32-0 0 59 270 --- --- ---
M32-1 1 --- --- <1.0 ND <5.0



E8469-06-03 Tables.xlsx; TPH 2 of 2 November 2011

TABLE 4
Summary of Petroleum Hydrocarbon Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID
Sample

Depth (ft)
TPHd

(mg/kg)
TPHmo
(mg/kg)

TPHg
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

M34-0 0 17 110 ---- --- ---
M34-1 1 --- --- <1.0 ND <5.0

M36-0 0 7.3 33 --- --- ---

M36-1 1 --- --- <1.0 ND <5.0

M38-0 0 4.8 5.0 --- --- ---
M38-1 1 --- --- <1.0 ND <5.0

M40-0 0 44 180 ---- --- ---
M40-1 1 --- --- <1.0 ND <5.0

GB1-1 1 11 32 ---- --- ---
GB1-3 3 14 14 <1.0 ND <5.0
GB1-5 5 --- --- <1.0 ND <5.0

GB1A-4 4 2.4 8.0 <1.0 ND <5.0
GB1A-6.5 6.5 <1.0 <1.0 <1.0 ND <5.0

ESLs
Residential 83 370 83 --- 23

Commercial/Industrial 83 2,500 83 --- 23

Construction Exposure 4,200 12,000 4,200 --- 5,000

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 this compound
<  = Not detected above the stated laboratory reporting limit

ND  = None detected
ESLs  = Environmental Screening Levels



E8469-06-03 Tables.xlsx; Metals - GW 1 of 1 November 2011

TABLE 5
Summary of CAM 17 Metals Results - Groundwater

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample
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GB1A-GW 0.021 0.11 3.2 0.0032 0.02 2.1 0.42 0.82 0.25 0.0018 <0.005 2.8 <0.010 <0.003 <0.015 1.5 1.2

ESLs
GW is current/potential source 0.006 0.036 1.0 0.00053 0.00025 0.05 0.0030 0.0031 0.0025 0.000025 0.035 0.0082 0.0050 0.00019 0.0020 0.015 0.081

GW not current/potential source 0.030 0.036 1.0 0.00053 0.00025 0.18 0.0030 0.0031 0.0025 0.000025 0.24 0.0082 0.0050 0.00019 0.0040 0.019 0.081

Surface Water - Freshwater 0.006 0.00014 1.0 0.0027 0.00025 0.05 0.0030 0.0090 0.0025 0.000025 0.035 0.052 0.0050 0.00034 0.0020 0.015 0.12

Surface Water - Marine 0.50 0.00014 1.0 0.00053 0.0093 0.18 0.0030 0.0031 0.0056 0.000025 0.24 0.0082 0.071 0.00019 0.0040 0.019 0.081

Surface Water - Estuarine 0.030 0.00014 1.0 0.00053 0.00025 0.18 0.0030 0.0031 0.0025 0.000025 0.24 0.0082 0.005 0.00019 0.0040 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



E8469-06-03 Tables.xlsx; TPH - GW 1 of 1 November 2011

TABLE 6
Summary of Petroleum Hydrocarbon and VOC Results - Groundwater

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

Sample ID
TPHg
(mg/l)

TPHd
(mg/l)

TPHmo
(mg/l)

BTEX
(ug/l)

MTBE
(ug/l)

VOCs
(ug/l)

GB1A-GW 0.053 <0.062 <0.062 ND <0.50 ND

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/l  = milligrams per kilogram

µg/l  = 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

VOCs  = Volatile Organic Compounds

 ---  = Not Analyzed or no standard exists

<  = Not detected above the stated laboratory reporting limit

ND  = None detected

ESLs  = Environmental Screening Levels



E8469-06-03 PSI Report TABLES.xlsx; 7a - Stats 1 of 3 April 2012

TABLE 7a
Summary of Lead Statistical Analysis

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 0.5 foot 29.6
1 to 1.5 feet 66.9
2 to 2.5 feet 26.8

EXCAVATION SCENARIOS
Weighted Averages

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

2.2 30

Underlying Soil (1 to 2.5 feet) 3.8 53

3.5 48
Underlying Soil (2 to 2.5 feet) 1.9 27

0 to 2.5 feet 3.2 44

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  = 0.0791 x

Northbound Shoulder (borings NB1 to NB20 )

Total Lead

27.4

24.1

40

60.3

0 to 1 foot

0 to 2 feet
24

48

44

27



E8469-06-03 PSI Report TABLES.xlsx; 7b - Stats 2 of 3 April 2012

TABLE 7b
Summary of Lead Statistical Analysis

US-101 Marin-Sonoma Narrows, Segment A3
Marin County, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 0.5 foot 161.5
1 to 1.5 feet 11.2
2 to 2.5 feet 12.1

EXCAVATION SCENARIOS
Weighted Averages

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

9.6 162

Underlying Soil (1 to 2.5 feet) 0.7 11

5.1 86
Underlying Soil (2 to 2.5 feet) 0.7 12

0 to 2.5 feet 4.2 71

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  = 0.0621 x

11.2

Northbound Median (borings M21 to M40)

Total Lead

154.5
10.5

68

0 to 1 foot 155

11

0 to 2 feet 83
11



E8469-06-03 PSI Report TABLES.xlsx; 7c - Stats 3 of 3 April 2012

TABLE 7c
Summary of Lead Statistical Analysis

US 101 - Marin Sonoma Narrows Segment A3
Marin County, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 1 foot 60

EXCAVATION SCENARIOS

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

4.4 60

Notes:
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  = 0.0791 x

Southbound Shoulder (borings SB1 to SB4 and B1 to B4)

Total Lead

55.3

0 to 1 foot 55



E8469-06-03 Tables.xlsx; NOA 1 of 1 November 2011

TABLE 8
Summary of NOA Results - Soil

US-101 Marin-Sonoma Narrows, Segment A3

Sample Asbestos Content
Sample ID Depth (feet) (% dry weight)

NB4-2.5 2.5 ND

NB5-2.5 2.5 ND

NB8-2.5 2.5 <0.25%

NB11-2.5 2.5 <0.25%

NB14-2.5 2.5 ND

NB17-2.5 2.5 ND

NB20-2.5 2.5 ND

M21-2.5 2.5 ND

M24-2.5 2.5 ND

M27-2.5 2.5 ND

M30-2.5 2.5 ND

M33-2.5 2.5 ND

M35-2.5 2.5 <0.25%

M36-2.5 2.5 ND

M38-2.5 2.5 ND

ND = None detected at 0.25% target analytical sensitivity.

Marin County, California
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

31-Oct-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329
CASE NARRATIVE

Analytical Comments for Method 6010

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
120329-012AMS, 120329-072AMS, 120329-072AMSD, 120329-092AMS and 120329-120AMS; 
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 samples 120329-
012AMSD, 120329-092AMSD and 120329-120AMSD; however, the analytical batch was validated by 
the Laboratory Control Sample (LCS).

Analytical Comments for Method 7196

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
120328-098AMS and 120328-098AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (DRO/ORO)

Dilution was necessary for samples 120329-025A, 120329-031A, 120329-049A and 120329-115A, due 
to sample matrix.

Surrogate recovery was diluted out for samples 120329-025A and 120328-115A.

Analytical Comments for Method 8015 (GRO)

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 120328-
097AMSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8021

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 120328-
097AMSD; 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 A3, E8469-06-03

Client Sample ID: NB1-0

Collection Date: 10/10/2011 8:42:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-001A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 10:14 AM1.0 mg/Kg 111
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 01:26 PM1.0 mg/Kg 13.0
ORO 10/21/2011 01:26 PM1.0 mg/Kg 15.5
 Surr: p-Terphenyl 10/21/2011 01:26 PM39-123 %REC 185.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB1-1

Collection Date: 10/10/2011 8:43:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-002A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Antimony 10/25/2011 10:17 AM2.0 mg/Kg 1ND
Arsenic 10/25/2011 10:17 AM1.0 mg/Kg 13.9
Barium 10/25/2011 10:17 AM1.0 mg/Kg 1100
Beryllium 10/25/2011 10:17 AM1.0 mg/Kg 1ND
Cadmium 10/25/2011 10:17 AM1.0 mg/Kg 1ND
Chromium 10/25/2011 10:17 AM1.0 mg/Kg 158
Cobalt 10/25/2011 10:17 AM1.0 mg/Kg 113
Copper 10/25/2011 10:17 AM2.0 mg/Kg 111
Lead 10/25/2011 10:17 AM1.0 mg/Kg 18.6
Molybdenum 10/25/2011 10:17 AM1.0 mg/Kg 11.8
Nickel 10/25/2011 10:17 AM1.0 mg/Kg 178
Selenium 10/25/2011 10:17 AM1.0 mg/Kg 1ND
Silver 10/25/2011 10:17 AM1.0 mg/Kg 1ND
Thallium 10/25/2011 10:17 AM1.0 mg/Kg 1ND
Vanadium 10/25/2011 10:17 AM1.0 mg/Kg 111
Zinc 10/25/2011 10:17 AM1.0 mg/Kg 133

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 01:04 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 01:04 PM69-158 %REC 185.2

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 01:04 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 01:04 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 01:04 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 01:04 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 01:04 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 01:04 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 01:04 PM65-140 %REC 183.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB1-1

Collection Date: 10/10/2011 8:43:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-002A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111020C 76335QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 03:11 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 A3, E8469-06-03

Client Sample ID: NB1-2

Collection Date: 10/10/2011 8:44:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-003A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 10:20 AM1.0 mg/Kg 17.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB2-0

Collection Date: 10/10/2011 8:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-004A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 10:24 AM1.0 mg/Kg 18.0

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 A3, E8469-06-03

Client Sample ID: NB2-1

Collection Date: 10/10/2011 8:53:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-005A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 10:28 AM1.0 mg/Kg 17.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB2-2

Collection Date: 10/10/2011 8:54:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-006A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 10:31 AM1.0 mg/Kg 16.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB3-0

Collection Date: 10/10/2011 9:02:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-007A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Antimony 10/25/2011 10:35 AM2.0 mg/Kg 1ND
Arsenic 10/25/2011 10:35 AM1.0 mg/Kg 13.7
Barium 10/25/2011 10:35 AM1.0 mg/Kg 172
Beryllium 10/25/2011 10:35 AM1.0 mg/Kg 1ND
Cadmium 10/25/2011 10:35 AM1.0 mg/Kg 1ND
Chromium 10/25/2011 10:35 AM1.0 mg/Kg 143
Cobalt 10/25/2011 10:35 AM1.0 mg/Kg 111
Copper 10/25/2011 10:35 AM2.0 mg/Kg 113
Lead 10/25/2011 10:35 AM1.0 mg/Kg 118
Molybdenum 10/25/2011 10:35 AM1.0 mg/Kg 1ND
Nickel 10/25/2011 10:35 AM1.0 mg/Kg 164
Selenium 10/25/2011 10:35 AM1.0 mg/Kg 1ND
Silver 10/25/2011 10:35 AM1.0 mg/Kg 1ND
Thallium 10/25/2011 10:35 AM1.0 mg/Kg 1ND
Vanadium 10/25/2011 10:35 AM1.0 mg/Kg 19.4
Zinc 10/25/2011 10:35 AM1.0 mg/Kg 139

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 01:57 PM1.0 mg/Kg 15.3
ORO 10/21/2011 01:57 PM1.0 mg/Kg 110
 Surr: p-Terphenyl 10/21/2011 01:57 PM39-123 %REC 192.1

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:05 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 A3, E8469-06-03

Client Sample ID: NB3-1

Collection Date: 10/10/2011 9:03:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-008A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 10:39 AM1.0 mg/Kg 19.5
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 01:20 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 01:20 PM69-158 %REC 186.0

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 01:20 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 01:20 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 01:20 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 01:20 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 01:20 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 01:20 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 01:20 PM65-140 %REC 184.9

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 A3, E8469-06-03

Client Sample ID: NB3-2

Collection Date: 10/10/2011 9:04:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-009A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 12:57 PM1.0 mg/Kg 15.3

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 A3, E8469-06-03

Client Sample ID: NB4-0

Collection Date: 10/10/2011 9:13:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-010A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 01:02 PM1.0 mg/Kg 134

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB4-1

Collection Date: 10/10/2011 9:14:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-011A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Lead 10/25/2011 01:05 PM1.0 mg/Kg 17.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB4-2

Collection Date: 10/10/2011 9:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-012A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111024K 76409QC Batch: PrepDate: 10/24/2011

Antimony 10/25/2011 01:09 PM2.0 mg/Kg 1ND
Arsenic 10/25/2011 01:09 PM1.0 mg/Kg 11.3
Barium 10/25/2011 01:09 PM1.0 mg/Kg 1130
Beryllium 10/25/2011 01:09 PM1.0 mg/Kg 1ND
Cadmium 10/25/2011 01:09 PM1.0 mg/Kg 1ND
Chromium 10/25/2011 01:09 PM1.0 mg/Kg 177
Cobalt 10/25/2011 01:09 PM1.0 mg/Kg 117
Copper 10/25/2011 01:09 PM2.0 mg/Kg 128
Lead 10/25/2011 01:09 PM1.0 mg/Kg 15.6
Molybdenum 10/25/2011 01:09 PM1.0 mg/Kg 1ND
Nickel 10/25/2011 01:09 PM1.0 mg/Kg 180
Selenium 10/25/2011 01:09 PM1.0 mg/Kg 1ND
Silver 10/25/2011 01:09 PM1.0 mg/Kg 1ND
Thallium 10/25/2011 01:09 PM1.0 mg/Kg 1ND
Vanadium 10/25/2011 01:09 PM1.0 mg/Kg 132
Zinc 10/25/2011 01:09 PM1.0 mg/Kg 138

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:07 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 A3, E8469-06-03

Client Sample ID: NB5-0

Collection Date: 10/10/2011 9:22:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-013A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 11:56 AM1.0 mg/Kg 113
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 02:55 PM1.0 mg/Kg 127
ORO 10/21/2011 02:55 PM1.0 mg/Kg 1120
 Surr: p-Terphenyl 10/21/2011 02:55 PM39-123 %REC 192.5

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB5-1

Collection Date: 10/10/2011 9:23:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-014A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:01 PM1.0 mg/Kg 16.0
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 01:35 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 01:35 PM69-158 %REC 1106

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 01:35 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 01:35 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 01:35 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 01:35 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 01:35 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 01:35 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 01:35 PM65-140 %REC 1103

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB5-2

Collection Date: 10/10/2011 9:24:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-015A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:05 PM1.0 mg/Kg 16.3

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

18 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB6-0

Collection Date: 10/10/2011 9:28:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-016A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:10 PM1.0 mg/Kg 16.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB6-1

Collection Date: 10/10/2011 9:29:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-017A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 12:13 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 12:13 PM1.0 mg/Kg 15.2
Barium 10/20/2011 12:13 PM1.0 mg/Kg 1110
Beryllium 10/20/2011 12:13 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 12:13 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 12:13 PM1.0 mg/Kg 148
Cobalt 10/20/2011 12:13 PM1.0 mg/Kg 116
Copper 10/20/2011 12:13 PM2.0 mg/Kg 119
Lead 10/20/2011 12:13 PM1.0 mg/Kg 17.7
Molybdenum 10/20/2011 12:13 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 12:13 PM1.0 mg/Kg 169
Selenium 10/20/2011 12:13 PM1.0 mg/Kg 1ND
Silver 10/20/2011 12:13 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 12:13 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 12:13 PM1.0 mg/Kg 117
Zinc 10/20/2011 12:13 PM1.0 mg/Kg 141

HEXAVALENT CHROMIUM, DISSOLVED
EPA 7196A

Analyst: AAGRunID: WETCHEM3_111021B 76400QC Batch: PrepDate: 10/21/2011

Chromium, Hexavalent 10/21/20110.10 mg/Kg 1ND
MERCURY BY COLD VAPOR TECHNIQUE

EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:09 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 A3, E8469-06-03

Client Sample ID: NB6-2

Collection Date: 10/10/2011 9:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-018A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:17 PM1.0 mg/Kg 16.3

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 A3, E8469-06-03

Client Sample ID: NB7-0

Collection Date: 10/10/2011 9:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-019A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:21 PM1.0 mg/Kg 115
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 02:43 PM1.0 mg/Kg 113
ORO 10/21/2011 02:43 PM1.0 mg/Kg 168
 Surr: p-Terphenyl 10/21/2011 02:43 PM39-123 %REC 181.8

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB7-1

Collection Date: 10/10/2011 9:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-020A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:24 PM1.0 mg/Kg 17.4
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 01:50 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 01:50 PM69-158 %REC 197.8

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 01:50 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 01:50 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 01:50 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 01:50 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 01:50 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 01:50 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 01:50 PM65-140 %REC 195.5

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB7-2

Collection Date: 10/10/2011 9:36:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-021A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:34 PM1.0 mg/Kg 19.0

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 A3, E8469-06-03

Client Sample ID: NB8-0

Collection Date: 10/10/2011 9:43:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-022A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 12:38 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 12:38 PM1.0 mg/Kg 11.5
Barium 10/20/2011 12:38 PM1.0 mg/Kg 1100
Beryllium 10/20/2011 12:38 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 12:38 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 12:38 PM1.0 mg/Kg 136
Cobalt 10/20/2011 12:38 PM1.0 mg/Kg 18.8
Copper 10/20/2011 12:38 PM2.0 mg/Kg 119
Lead 10/20/2011 12:38 PM1.0 mg/Kg 117
Molybdenum 10/20/2011 12:38 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 12:38 PM1.0 mg/Kg 149
Selenium 10/20/2011 12:38 PM1.0 mg/Kg 1ND
Silver 10/20/2011 12:38 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 12:38 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 12:38 PM1.0 mg/Kg 132
Zinc 10/20/2011 12:38 PM1.0 mg/Kg 145

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:11 PM0.10 mg/Kg 10.33

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB8-1

Collection Date: 10/10/2011 9:44:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-023A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:42 PM1.0 mg/Kg 12.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB8-2

Collection Date: 10/10/2011 9:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-024A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:46 PM1.0 mg/Kg 15.1

Qualifiers: B Analyte detected in 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

27 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB9-0

Collection Date: 10/10/2011 9:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-025A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:50 PM1.0 mg/Kg 134
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 03:59 PM40 mg/Kg 10230
ORO 10/21/2011 03:59 PM40 mg/Kg 101600
 Surr: p-Terphenyl SDO 10/21/2011 03:59 PM39-123 %REC 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

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

28 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB9-1

Collection Date: 10/10/2011 9:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-026A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 12:54 PM1.0 mg/Kg 18.6
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 02:06 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 02:06 PM69-158 %REC 1107

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 02:06 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 02:06 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 02:06 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 02:06 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 02:06 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 02:06 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 02:06 PM65-140 %REC 1104

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB9-2

Collection Date: 10/10/2011 9:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-027A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 12:58 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 12:58 PM1.0 mg/Kg 13.8
Barium 10/20/2011 12:58 PM1.0 mg/Kg 163
Beryllium 10/20/2011 12:58 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 12:58 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 12:58 PM1.0 mg/Kg 162
Cobalt 10/20/2011 12:58 PM1.0 mg/Kg 110
Copper 10/20/2011 12:58 PM2.0 mg/Kg 19.6
Lead 10/20/2011 12:58 PM1.0 mg/Kg 16.2
Molybdenum 10/20/2011 12:58 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 12:58 PM1.0 mg/Kg 175
Selenium 10/20/2011 12:58 PM1.0 mg/Kg 1ND
Silver 10/20/2011 12:58 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 12:58 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 12:58 PM1.0 mg/Kg 18.0
Zinc 10/20/2011 12:58 PM1.0 mg/Kg 124

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:13 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

30 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB10-0

Collection Date: 10/10/2011 9:57:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-028A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:01 PM1.0 mg/Kg 18.8

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB10-1

Collection Date: 10/10/2011 9:58:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-029A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:05 PM1.0 mg/Kg 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

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

32 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB10-2

Collection Date: 10/10/2011 9:59:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-030A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:08 PM1.0 mg/Kg 17.0

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 A3, E8469-06-03

Client Sample ID: NB11-0

Collection Date: 10/10/2011 10:06:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-031A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:19 PM1.0 mg/Kg 122
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 02:31 PM40 mg/Kg 10150
ORO 10/21/2011 02:31 PM40 mg/Kg 101000
 Surr: p-Terphenyl 10/21/2011 02:31 PM39-123 %REC 1050.4

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 A3, E8469-06-03

Client Sample ID: NB11-1

Collection Date: 10/10/2011 10:07:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-032A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020B 76328QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 01:23 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 01:23 PM1.0 mg/Kg 14.0
Barium 10/20/2011 01:23 PM1.0 mg/Kg 1220
Beryllium 10/20/2011 01:23 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 01:23 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 01:23 PM1.0 mg/Kg 1100
Cobalt 10/20/2011 01:23 PM1.0 mg/Kg 117
Copper 10/20/2011 01:23 PM2.0 mg/Kg 125
Lead 10/20/2011 01:23 PM1.0 mg/Kg 129
Molybdenum 10/20/2011 01:23 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 01:23 PM1.0 mg/Kg 1110
Selenium 10/20/2011 01:23 PM1.0 mg/Kg 1ND
Silver 10/20/2011 01:23 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 01:23 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 01:23 PM1.0 mg/Kg 124
Zinc 10/20/2011 01:23 PM1.0 mg/Kg 145

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 02:21 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 02:21 PM69-158 %REC 198.5

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 02:21 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 02:21 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 02:21 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 02:21 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 02:21 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 02:21 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 02:21 PM65-140 %REC 195.4

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 A3, E8469-06-03

Client Sample ID: NB11-1

Collection Date: 10/10/2011 10:07:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-032A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:19 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 A3, E8469-06-03

Client Sample ID: NB11-2

Collection Date: 10/10/2011 10:08:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-033A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:39 PM1.0 mg/Kg 1160

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB12-0

Collection Date: 10/10/2011 10:14:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-034A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:43 PM1.0 mg/Kg 13.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB12-1

Collection Date: 10/10/2011 10:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-035A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:46 PM1.0 mg/Kg 17.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB12-2

Collection Date: 10/10/2011 10:16:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-036A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 01:50 PM1.0 mg/Kg 17.0

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 A3, E8469-06-03

Client Sample ID: NB13-0

Collection Date: 10/10/2011 10:23:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-037A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 02:01 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Barium 10/20/2011 02:01 PM1.0 mg/Kg 166
Beryllium 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 02:01 PM1.0 mg/Kg 117
Cobalt 10/20/2011 02:01 PM1.0 mg/Kg 110
Copper 10/20/2011 02:01 PM2.0 mg/Kg 126
Lead 10/20/2011 02:01 PM1.0 mg/Kg 17.0
Molybdenum 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 02:01 PM1.0 mg/Kg 128
Selenium 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Silver 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 02:01 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 02:01 PM1.0 mg/Kg 143
Zinc 10/20/2011 02:01 PM1.0 mg/Kg 1120

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 03:39 PM4.0 mg/Kg 143
ORO 10/21/2011 03:39 PM4.0 mg/Kg 1250
 Surr: p-Terphenyl 10/21/2011 03:39 PM39-123 %REC 172.4

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:21 PM0.10 mg/Kg 10.10

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 A3, E8469-06-03

Client Sample ID: NB13-1

Collection Date: 10/10/2011 10:24:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-038A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:05 PM1.0 mg/Kg 111
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 02:36 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 02:36 PM69-158 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 02:36 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 02:36 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 02:36 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 02:36 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 02:36 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 02:36 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 02:36 PM65-140 %REC 199.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB13-2

Collection Date: 10/10/2011 10:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-039A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:08 PM1.0 mg/Kg 110

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB14-0

Collection Date: 10/10/2011 10:31:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-040A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:11 PM1.0 mg/Kg 121

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB14-1

Collection Date: 10/10/2011 10:32:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-041A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:15 PM1.0 mg/Kg 192

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB14-2

Collection Date: 10/10/2011 10:33:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-042A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 02:18 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 02:18 PM1.0 mg/Kg 12.6
Barium 10/20/2011 02:18 PM1.0 mg/Kg 180
Beryllium 10/20/2011 02:18 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 02:18 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 02:18 PM1.0 mg/Kg 123
Cobalt 10/20/2011 02:18 PM1.0 mg/Kg 13.2
Copper 10/20/2011 02:18 PM2.0 mg/Kg 114
Lead 10/20/2011 02:18 PM1.0 mg/Kg 15.3
Molybdenum 10/20/2011 02:18 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 02:18 PM1.0 mg/Kg 131
Selenium 10/20/2011 02:18 PM1.0 mg/Kg 1ND
Silver 10/20/2011 02:18 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 02:18 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 02:18 PM1.0 mg/Kg 121
Zinc 10/20/2011 02:18 PM1.0 mg/Kg 122

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:23 PM0.10 mg/Kg 10.15

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB15-0

Collection Date: 10/10/2011 11:58:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-043A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:22 PM1.0 mg/Kg 1140
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 04:21 PM4.0 mg/Kg 162
ORO 10/21/2011 04:21 PM4.0 mg/Kg 1360
 Surr: p-Terphenyl 10/21/2011 04:21 PM39-123 %REC 183.0

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 A3, E8469-06-03

Client Sample ID: NB15-1

Collection Date: 10/10/2011 11:59:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-044A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:26 PM1.0 mg/Kg 163
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 02:51 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 02:51 PM69-158 %REC 199.2

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 02:51 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 02:51 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 02:51 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 02:51 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 02:51 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 02:51 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 02:51 PM65-140 %REC 197.0

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 A3, E8469-06-03

Client Sample ID: NB15-2

Collection Date: 10/10/2011 12:00:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-045A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:29 PM1.0 mg/Kg 14.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB16-0

Collection Date: 10/10/2011 12:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-046A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:33 PM1.0 mg/Kg 14.4

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 A3, E8469-06-03

Client Sample ID: NB16-1

Collection Date: 10/10/2011 12:08:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-047A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 02:44 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Barium 10/20/2011 02:44 PM1.0 mg/Kg 151
Beryllium 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 02:44 PM1.0 mg/Kg 116
Cobalt 10/20/2011 02:44 PM1.0 mg/Kg 116
Copper 10/20/2011 02:44 PM2.0 mg/Kg 120
Lead 10/20/2011 02:44 PM1.0 mg/Kg 114
Molybdenum 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 02:44 PM1.0 mg/Kg 137
Selenium 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Silver 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 02:44 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 02:44 PM1.0 mg/Kg 125
Zinc 10/20/2011 02:44 PM1.0 mg/Kg 134

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:25 PM0.10 mg/Kg 10.11

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB16-2

Collection Date: 10/10/2011 12:09:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-048A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:48 PM1.0 mg/Kg 19.4

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 A3, E8469-06-03

Client Sample ID: NB17-0

Collection Date: 10/10/2011 12:13:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-049A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:51 PM1.0 mg/Kg 14.0
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 02:19 PM40 mg/Kg 10190
ORO 10/21/2011 02:19 PM40 mg/Kg 10820
 Surr: p-Terphenyl 10/21/2011 02:19 PM39-123 %REC 10113

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB17-1

Collection Date: 10/10/2011 12:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-050A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:55 PM1.0 mg/Kg 124
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 03:07 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 03:07 PM69-158 %REC 1103

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 03:07 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 03:07 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 03:07 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 03:07 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 03:07 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 03:07 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 03:07 PM65-140 %REC 199.9

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 A3, E8469-06-03

Client Sample ID: NB17-2

Collection Date: 10/10/2011 12:15:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-051A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 02:59 PM1.0 mg/Kg 18.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB18-0

Collection Date: 10/10/2011 12:21:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-052A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020C 76329QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 03:03 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Barium 10/20/2011 03:03 PM1.0 mg/Kg 169
Beryllium 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 03:03 PM1.0 mg/Kg 110
Cobalt 10/20/2011 03:03 PM1.0 mg/Kg 113
Copper 10/20/2011 03:03 PM2.0 mg/Kg 116
Lead 10/20/2011 03:03 PM1.0 mg/Kg 11.4
Molybdenum 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 03:03 PM1.0 mg/Kg 130
Selenium 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Silver 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 03:03 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 03:03 PM1.0 mg/Kg 142
Zinc 10/20/2011 03:03 PM1.0 mg/Kg 122

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 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 A3, E8469-06-03

Client Sample ID: NB18-1

Collection Date: 10/10/2011 12:22:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-053A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:27 PM1.0 mg/Kg 16.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB18-2

Collection Date: 10/10/2011 12:23:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-054A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:30 PM1.0 mg/Kg 16.3

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 A3, E8469-06-03

Client Sample ID: NB19-0

Collection Date: 10/10/2011 12:27:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-055A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:34 PM1.0 mg/Kg 12.6
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 03:15 PM2.0 mg/Kg 113
ORO 10/21/2011 03:15 PM2.0 mg/Kg 1120
 Surr: p-Terphenyl 10/21/2011 03:15 PM39-123 %REC 197.3

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 A3, E8469-06-03

Client Sample ID: NB19-1

Collection Date: 10/10/2011 12:28:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-056A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:38 PM1.0 mg/Kg 1380
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 03:22 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 03:22 PM69-158 %REC 197.9

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 03:22 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 03:22 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 03:22 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 03:22 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 03:22 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 03:22 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 03:22 PM65-140 %REC 194.9

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 A3, E8469-06-03

Client Sample ID: NB19-2

Collection Date: 10/10/2011 12:29:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-057A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 03:41 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 03:41 PM1.0 mg/Kg 11.1
Barium 10/20/2011 03:41 PM1.0 mg/Kg 189
Beryllium 10/20/2011 03:41 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 03:41 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 03:41 PM1.0 mg/Kg 15.1
Cobalt 10/20/2011 03:41 PM1.0 mg/Kg 15.7
Copper 10/20/2011 03:41 PM2.0 mg/Kg 16.2
Lead 10/20/2011 03:41 PM1.0 mg/Kg 18.4
Molybdenum 10/20/2011 03:41 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 03:41 PM1.0 mg/Kg 110
Selenium 10/20/2011 03:41 PM1.0 mg/Kg 1ND
Silver 10/20/2011 03:41 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 03:41 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 03:41 PM1.0 mg/Kg 110
Zinc 10/20/2011 03:41 PM1.0 mg/Kg 128

HEXAVALENT CHROMIUM, DISSOLVED
EPA 7196A

Analyst: AAGRunID: WETCHEM3_111021B 76400QC Batch: PrepDate: 10/21/2011

Chromium, Hexavalent 10/21/20110.10 mg/Kg 1ND
MERCURY BY COLD VAPOR TECHNIQUE

EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:32 PM0.10 mg/Kg 11.4

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 A3, E8469-06-03

Client Sample ID: NB20-0

Collection Date: 10/10/2011 12:34:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-058A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:44 PM1.0 mg/Kg 15.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB20-1

Collection Date: 10/10/2011 12:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-059A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:48 PM1.0 mg/Kg 142

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: NB20-2

Collection Date: 10/10/2011 12:36:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-060A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:52 PM1.0 mg/Kg 13.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M40-0

Collection Date: 10/10/2011 12:56:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-061A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:56 PM1.0 mg/Kg 1220
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 03:27 PM2.0 mg/Kg 144
ORO 10/21/2011 03:27 PM2.0 mg/Kg 1180
 Surr: p-Terphenyl 10/21/2011 03:27 PM39-123 %REC 190.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M40-1

Collection Date: 10/10/2011 12:57:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-062A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 03:59 PM1.0 mg/Kg 17.7
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 04:03 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 04:03 PM69-158 %REC 192.6

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 04:03 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 04:03 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 04:03 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 04:03 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 04:03 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 04:03 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 04:03 PM65-140 %REC 190.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M40-2

Collection Date: 10/10/2011 12:58:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-063A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:10 PM1.0 mg/Kg 16.8

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M39-0

Collection Date: 10/10/2011 1:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-064A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:13 PM1.0 mg/Kg 1170

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M39-1

Collection Date: 10/10/2011 1:06:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-065A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 04:17 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Barium 10/20/2011 04:17 PM1.0 mg/Kg 1290
Beryllium 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 04:17 PM1.0 mg/Kg 140
Cobalt 10/20/2011 04:17 PM1.0 mg/Kg 131
Copper 10/20/2011 04:17 PM2.0 mg/Kg 173
Lead 10/20/2011 04:17 PM1.0 mg/Kg 11.5
Molybdenum 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 04:17 PM1.0 mg/Kg 141
Selenium 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Silver 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 04:17 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 04:17 PM1.0 mg/Kg 123
Zinc 10/20/2011 04:17 PM1.0 mg/Kg 176

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:34 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 A3, E8469-06-03

Client Sample ID: M39-2

Collection Date: 10/10/2011 1:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-066A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:21 PM1.0 mg/Kg 12.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M38-0

Collection Date: 10/10/2011 1:11:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-067A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:24 PM1.0 mg/Kg 172
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 01:05 PM1.0 mg/Kg 14.8
ORO 10/21/2011 01:05 PM1.0 mg/Kg 15.0
 Surr: p-Terphenyl 10/21/2011 01:05 PM39-123 %REC 191.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M38-1

Collection Date: 10/10/2011 1:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-068A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:28 PM1.0 mg/Kg 14.5
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 04:18 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 04:18 PM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 04:18 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 04:18 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 04:18 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 04:18 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 04:18 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 04:18 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 04:18 PM65-140 %REC 1101

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M38-2

Collection Date: 10/10/2011 1:13:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-069A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:31 PM1.0 mg/Kg 16.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M37-0

Collection Date: 10/10/2011 1:19:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-070A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:34 PM1.0 mg/Kg 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 A3, E8469-06-03

Client Sample ID: M37-1

Collection Date: 10/10/2011 1:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-071A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 04:38 PM1.0 mg/Kg 15.3

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 A3, E8469-06-03

Client Sample ID: M37-2

Collection Date: 10/10/2011 1:21:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-072A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020D 76330QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 04:42 PM2.0 mg/Kg 112
Arsenic 10/20/2011 04:42 PM1.0 mg/Kg 11.3
Barium 10/20/2011 04:42 PM1.0 mg/Kg 164
Beryllium 10/20/2011 04:42 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 04:42 PM1.0 mg/Kg 11.0
Chromium 10/20/2011 04:42 PM1.0 mg/Kg 1700
Cobalt 10/20/2011 04:42 PM1.0 mg/Kg 146
Copper 10/20/2011 04:42 PM2.0 mg/Kg 121
Lead 10/20/2011 04:42 PM1.0 mg/Kg 13.2
Molybdenum 10/20/2011 04:42 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 04:42 PM1.0 mg/Kg 1770
Selenium 10/20/2011 04:42 PM1.0 mg/Kg 1ND
Silver 10/20/2011 04:42 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 04:42 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 04:42 PM1.0 mg/Kg 121
Zinc 10/20/2011 04:42 PM1.0 mg/Kg 123

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:36 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 A3, E8469-06-03

Client Sample ID: M36-0

Collection Date: 10/10/2011 1:26:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-073A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 05:09 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 05:09 PM1.0 mg/Kg 1ND
Barium 10/20/2011 05:09 PM1.0 mg/Kg 1140
Beryllium 10/20/2011 05:09 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 05:09 PM1.0 mg/Kg 11.0
Chromium 10/20/2011 05:09 PM1.0 mg/Kg 128
Cobalt 10/20/2011 05:09 PM1.0 mg/Kg 119
Copper 10/20/2011 05:09 PM2.0 mg/Kg 150
Lead 10/20/2011 05:09 PM1.0 mg/Kg 165
Molybdenum 10/20/2011 05:09 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 05:09 PM1.0 mg/Kg 137
Selenium 10/20/2011 05:09 PM1.0 mg/Kg 1ND
Silver 10/20/2011 05:09 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 05:09 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 05:09 PM1.0 mg/Kg 120
Zinc 10/20/2011 05:09 PM1.0 mg/Kg 198

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 02:09 PM1.0 mg/Kg 17.3
ORO 10/21/2011 02:09 PM1.0 mg/Kg 133
 Surr: p-Terphenyl 10/21/2011 02:09 PM39-123 %REC 197.6

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:38 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 A3, E8469-06-03

Client Sample ID: M36-1

Collection Date: 10/10/2011 1:27:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-074A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:13 PM1.0 mg/Kg 15.5
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 04:33 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 04:33 PM69-158 %REC 189.2

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 04:33 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 04:33 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 04:33 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 04:33 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 04:33 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 04:33 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 04:33 PM65-140 %REC 187.5

Qualifiers: B Analyte detected in 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

78 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M36-2

Collection Date: 10/10/2011 1:28:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-075A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:16 PM1.0 mg/Kg 16.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M35-0

Collection Date: 10/10/2011 1:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-076A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:20 PM1.0 mg/Kg 178

Qualifiers: B Analyte detected in 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

80 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M35-1

Collection Date: 10/10/2011 1:34:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-077A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:24 PM1.0 mg/Kg 11.5

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M35-2

Collection Date: 10/10/2011 1:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-078A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:28 PM1.0 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 A3, E8469-06-03

Client Sample ID: M34-0

Collection Date: 10/10/2011 1:42:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-079A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:40 PM1.0 mg/Kg 1340
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 03:05 PM2.0 mg/Kg 117
ORO 10/21/2011 03:05 PM2.0 mg/Kg 1110
 Surr: p-Terphenyl 10/21/2011 03:05 PM39-123 %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 A3, E8469-06-03

Client Sample ID: M34-1

Collection Date: 10/10/2011 1:43:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-080A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:43 PM1.0 mg/Kg 15.8
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

GRO 10/19/2011 04:49 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 04:49 PM69-158 %REC 187.9

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019A E11VS361QC Batch: PrepDate:

Benzene 10/19/2011 04:49 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 04:49 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 04:49 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 04:49 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 04:49 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 04:49 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 04:49 PM65-140 %REC 185.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M34-2

Collection Date: 10/10/2011 1:44:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-081A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Antimony 10/21/2011 02:37 AM2.0 mg/Kg 1ND
Arsenic 10/21/2011 02:37 AM1.0 mg/Kg 13.4
Barium 10/21/2011 02:37 AM1.0 mg/Kg 117
Beryllium 10/21/2011 02:37 AM1.0 mg/Kg 1ND
Cadmium 10/21/2011 02:37 AM1.0 mg/Kg 1ND
Chromium 10/21/2011 02:37 AM1.0 mg/Kg 123
Cobalt 10/21/2011 02:37 AM1.0 mg/Kg 18.7
Copper 10/21/2011 02:37 AM2.0 mg/Kg 111
Lead 10/21/2011 02:37 AM1.0 mg/Kg 14.7
Molybdenum 10/21/2011 02:37 AM1.0 mg/Kg 1ND
Nickel 10/21/2011 02:37 AM1.0 mg/Kg 129
Selenium 10/21/2011 02:37 AM1.0 mg/Kg 1ND
Silver 10/21/2011 02:37 AM1.0 mg/Kg 1ND
Thallium 10/21/2011 02:37 AM1.0 mg/Kg 1ND
Vanadium 10/21/2011 02:37 AM1.0 mg/Kg 121
Zinc 10/21/2011 02:37 AM1.0 mg/Kg 135

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 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 A3, E8469-06-03

Client Sample ID: M33-0

Collection Date: 10/10/2011 1:49:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-082A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 05:50 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 05:50 PM1.0 mg/Kg 11.6
Barium 10/20/2011 05:50 PM1.0 mg/Kg 1110
Beryllium 10/20/2011 05:50 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 05:50 PM1.0 mg/Kg 11.9
Chromium 10/20/2011 05:50 PM1.0 mg/Kg 134
Cobalt 10/20/2011 05:50 PM1.0 mg/Kg 17.4
Copper 10/20/2011 05:50 PM2.0 mg/Kg 149
Lead 10/20/2011 05:50 PM1.0 mg/Kg 1270
Molybdenum 10/20/2011 05:50 PM1.0 mg/Kg 12.1
Nickel 10/20/2011 05:50 PM1.0 mg/Kg 143
Selenium 10/20/2011 05:50 PM1.0 mg/Kg 1ND
Silver 10/20/2011 05:50 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 05:50 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 05:50 PM1.0 mg/Kg 119
Zinc 10/20/2011 05:50 PM1.0 mg/Kg 1250

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:46 PM0.10 mg/Kg 10.17

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M33-1

Collection Date: 10/10/2011 1:50:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-083A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:54 PM1.0 mg/Kg 15.8

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M33-2

Collection Date: 10/10/2011 1:51:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-084A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 05:58 PM1.0 mg/Kg 112

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M32-0

Collection Date: 10/10/2011 1:57:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-085A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:01 PM1.0 mg/Kg 1210
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 03:49 PM4.0 mg/Kg 159
ORO 10/21/2011 03:49 PM4.0 mg/Kg 1270
 Surr: p-Terphenyl 10/21/2011 03:49 PM39-123 %REC 172.7

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M32-1

Collection Date: 10/10/2011 1:58:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-086A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:05 PM1.0 mg/Kg 19.7
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

GRO 10/19/2011 09:55 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 09:55 PM69-158 %REC 1107

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

Benzene 10/19/2011 09:55 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 09:55 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 09:55 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 09:55 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 09:55 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 09:55 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 09:55 PM65-140 %REC 1104

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M32-2

Collection Date: 10/10/2011 1:59:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-087A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:08 PM1.0 mg/Kg 112

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M31-0

Collection Date: 10/10/2011 2:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-088A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:11 PM1.0 mg/Kg 1100

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M31-1

Collection Date: 10/10/2011 2:06:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-089A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 06:22 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 06:22 PM1.0 mg/Kg 14.9
Barium 10/20/2011 06:22 PM1.0 mg/Kg 1390
Beryllium 10/20/2011 06:22 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 06:22 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 06:22 PM1.0 mg/Kg 122
Cobalt 10/20/2011 06:22 PM1.0 mg/Kg 111
Copper 10/20/2011 06:22 PM2.0 mg/Kg 132
Lead 10/20/2011 06:22 PM1.0 mg/Kg 19.7
Molybdenum 10/20/2011 06:22 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 06:22 PM1.0 mg/Kg 145
Selenium 10/20/2011 06:22 PM1.0 mg/Kg 1ND
Silver 10/20/2011 06:22 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 06:22 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 06:22 PM1.0 mg/Kg 121
Zinc 10/20/2011 06:22 PM1.0 mg/Kg 156

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:49 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 A3, E8469-06-03

Client Sample ID: M31-2

Collection Date: 10/10/2011 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-090A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:25 PM1.0 mg/Kg 155

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M30-0

Collection Date: 10/10/2011 2:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-091A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:29 PM1.0 mg/Kg 161
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 04:09 PM4.0 mg/Kg 152
ORO 10/21/2011 04:09 PM4.0 mg/Kg 1220
 Surr: p-Terphenyl 10/21/2011 04:09 PM39-123 %REC 189.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M30-1

Collection Date: 10/10/2011 2:13:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-092A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020E 76331QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:32 PM1.0 mg/Kg 17.7
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

GRO 10/19/2011 10:11 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 10:11 PM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

Benzene 10/19/2011 10:11 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 10:11 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 10:11 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 10:11 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 10:11 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 10:11 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 10:11 PM65-140 %REC 1101

Qualifiers: B Analyte detected in 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

96 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M30-2

Collection Date: 10/10/2011 2:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-093A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:50 PM1.0 mg/Kg 11.5

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M29-0

Collection Date: 10/10/2011 2:18:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-094A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 06:53 PM1.0 mg/Kg 1130

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M29-1

Collection Date: 10/10/2011 2:19:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-095A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:04 PM1.0 mg/Kg 114

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M29-2

Collection Date: 10/10/2011 2:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-096A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 07:07 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Barium 10/20/2011 07:07 PM1.0 mg/Kg 1140
Beryllium 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 07:07 PM1.0 mg/Kg 172
Cobalt 10/20/2011 07:07 PM1.0 mg/Kg 120
Copper 10/20/2011 07:07 PM2.0 mg/Kg 143
Lead 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Molybdenum 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 07:07 PM1.0 mg/Kg 169
Selenium 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Silver 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 07:07 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 07:07 PM1.0 mg/Kg 149
Zinc 10/20/2011 07:07 PM1.0 mg/Kg 134

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:51 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 A3, E8469-06-03

Client Sample ID: M28-0

Collection Date: 10/10/2011 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-097A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 07:11 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 07:11 PM1.0 mg/Kg 1ND
Barium 10/20/2011 07:11 PM1.0 mg/Kg 169
Beryllium 10/20/2011 07:11 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 07:11 PM1.0 mg/Kg 11.0
Chromium 10/20/2011 07:11 PM1.0 mg/Kg 130
Cobalt 10/20/2011 07:11 PM1.0 mg/Kg 110
Copper 10/20/2011 07:11 PM2.0 mg/Kg 151
Lead 10/20/2011 07:11 PM1.0 mg/Kg 198
Molybdenum 10/20/2011 07:11 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 07:11 PM1.0 mg/Kg 144
Selenium 10/20/2011 07:11 PM1.0 mg/Kg 1ND
Silver 10/20/2011 07:11 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 07:11 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 07:11 PM1.0 mg/Kg 121
Zinc 10/20/2011 07:11 PM1.0 mg/Kg 1190

HEXAVALENT CHROMIUM, DISSOLVED
EPA 7196A

Analyst: AAGRunID: WETCHEM3_111021B 76400QC Batch: PrepDate: 10/21/2011

Chromium, Hexavalent 10/21/20110.10 mg/Kg 1ND
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 04:45 PM4.0 mg/Kg 171
ORO 10/21/2011 04:45 PM4.0 mg/Kg 1470
 Surr: p-Terphenyl 10/21/2011 04:45 PM39-123 %REC 183.0

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:53 PM0.10 mg/Kg 10.17

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M28-1

Collection Date: 10/10/2011 2:26:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-098A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:15 PM1.0 mg/Kg 110
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

GRO 10/19/2011 10:26 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 10:26 PM69-158 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

Benzene 10/19/2011 10:26 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 10:26 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 10:26 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 10:26 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 10:26 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 10:26 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 10:26 PM65-140 %REC 199.8

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M28-2

Collection Date: 10/10/2011 2:27:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-099A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:18 PM1.0 mg/Kg 14.0

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 A3, E8469-06-03

Client Sample ID: M27-0

Collection Date: 10/10/2011 2:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-100A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:22 PM1.0 mg/Kg 1130

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M27-1

Collection Date: 10/10/2011 2:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-101A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:26 PM1.0 mg/Kg 111

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M27-2

Collection Date: 10/10/2011 2:34:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-102A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:30 PM1.0 mg/Kg 14.4

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 A3, E8469-06-03

Client Sample ID: M26-0

Collection Date: 10/10/2011 2:42:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-103A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:33 PM1.0 mg/Kg 1270
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 04:32 PM4.0 mg/Kg 194
ORO 10/21/2011 04:32 PM4.0 mg/Kg 1420
 Surr: p-Terphenyl 10/21/2011 04:32 PM39-123 %REC 182.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M26-1

Collection Date: 10/10/2011 2:43:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-104A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 07:37 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 07:37 PM1.0 mg/Kg 13.2
Barium 10/20/2011 07:37 PM1.0 mg/Kg 151
Beryllium 10/20/2011 07:37 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 07:37 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 07:37 PM1.0 mg/Kg 117
Cobalt 10/20/2011 07:37 PM1.0 mg/Kg 12.7
Copper 10/20/2011 07:37 PM2.0 mg/Kg 113
Lead 10/20/2011 07:37 PM1.0 mg/Kg 113
Molybdenum 10/20/2011 07:37 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 07:37 PM1.0 mg/Kg 110
Selenium 10/20/2011 07:37 PM1.0 mg/Kg 1ND
Silver 10/20/2011 07:37 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 07:37 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 07:37 PM1.0 mg/Kg 121
Zinc 10/20/2011 07:37 PM1.0 mg/Kg 123

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

GRO 10/19/2011 10:41 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 10:41 PM69-158 %REC 1109

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

Benzene 10/19/2011 10:41 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 10:41 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 10:41 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 10:41 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 10:41 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 10:41 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 10:41 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 A3, E8469-06-03

Client Sample ID: M26-1

Collection Date: 10/10/2011 2:43:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-104A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020B 76336QC Batch: PrepDate: 10/19/2011

Mercury 10/20/2011 05:03 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 A3, E8469-06-03

Client Sample ID: M26-2

Collection Date: 10/10/2011 2:44:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-105A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:48 PM1.0 mg/Kg 19.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M25-0

Collection Date: 10/10/2011 2:50:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-106A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:51 PM1.0 mg/Kg 142

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M25-1

Collection Date: 10/10/2011 2:51:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-107A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:55 PM1.0 mg/Kg 19.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M25-2

Collection Date: 10/10/2011 2:52:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-108A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 07:59 PM1.0 mg/Kg 16.1

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M24-0

Collection Date: 10/10/2011 2:56:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-109A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:02 PM1.0 mg/Kg 128
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021C 76354QC Batch: PrepDate: 10/19/2011

DRO 10/21/2011 01:15 PM1.0 mg/Kg 12.1
ORO 10/21/2011 01:15 PM1.0 mg/Kg 13.3
 Surr: p-Terphenyl 10/21/2011 01:15 PM39-123 %REC 177.5

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M24-1

Collection Date: 10/10/2011 2:57:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-110A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:06 PM1.0 mg/Kg 15.8
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

GRO 10/19/2011 10:57 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/19/2011 10:57 PM69-158 %REC 1100

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111019B E11VS362QC Batch: PrepDate:

Benzene 10/19/2011 10:57 PM5.0 µg/Kg 1ND
Ethylbenzene 10/19/2011 10:57 PM5.0 µg/Kg 1ND
m,p-Xylene 10/19/2011 10:57 PM10 µg/Kg 1ND
Methyl tert-butyl ether 10/19/2011 10:57 PM5.0 µg/Kg 1ND
o-Xylene 10/19/2011 10:57 PM5.0 µg/Kg 1ND
Toluene 10/19/2011 10:57 PM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/19/2011 10:57 PM65-140 %REC 198.2

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 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M24-2

Collection Date: 10/10/2011 2:58:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-111A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 08:09 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Barium 10/20/2011 08:09 PM1.0 mg/Kg 157
Beryllium 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 08:09 PM1.0 mg/Kg 18.4
Cobalt 10/20/2011 08:09 PM1.0 mg/Kg 15.5
Copper 10/20/2011 08:09 PM2.0 mg/Kg 16.0
Lead 10/20/2011 08:09 PM1.0 mg/Kg 15.0
Molybdenum 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 08:09 PM1.0 mg/Kg 111
Selenium 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Silver 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 08:09 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 08:09 PM1.0 mg/Kg 113
Zinc 10/20/2011 08:09 PM1.0 mg/Kg 124

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020C 76369QC Batch: PrepDate: 10/20/2011

Mercury 10/21/2011 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 A3, E8469-06-03

Client Sample ID: M23-0

Collection Date: 10/10/2011 3:00:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-112A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020F 76332QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 08:13 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 08:13 PM1.0 mg/Kg 12.0
Barium 10/20/2011 08:13 PM1.0 mg/Kg 181
Beryllium 10/20/2011 08:13 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 08:13 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 08:13 PM1.0 mg/Kg 121
Cobalt 10/20/2011 08:13 PM1.0 mg/Kg 18.7
Copper 10/20/2011 08:13 PM2.0 mg/Kg 136
Lead 10/20/2011 08:13 PM1.0 mg/Kg 155
Molybdenum 10/20/2011 08:13 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 08:13 PM1.0 mg/Kg 129
Selenium 10/20/2011 08:13 PM1.0 mg/Kg 1ND
Silver 10/20/2011 08:13 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 08:13 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 08:13 PM1.0 mg/Kg 124
Zinc 10/20/2011 08:13 PM1.0 mg/Kg 1150

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020C 76369QC Batch: PrepDate: 10/20/2011

Mercury 10/21/2011 12:02 PM0.10 mg/Kg 10.15

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M23-1

Collection Date: 10/10/2011 3:01:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-113A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:37 PM1.0 mg/Kg 133

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M23-2

Collection Date: 10/10/2011 3:02:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-114A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:41 PM1.0 mg/Kg 15.8

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M22-0

Collection Date: 10/10/2011 3:04:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-115A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:45 PM1.0 mg/Kg 1100
DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111021A 76378QC Batch: PrepDate: 10/20/2011

DRO 10/22/2011 07:31 AM40 mg/Kg 1073
ORO 10/22/2011 07:31 AM40 mg/Kg 10400
 Surr: p-Terphenyl SDO 10/22/2011 07:31 AM39-123 %REC 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

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 A3, E8469-06-03

Client Sample ID: M22-1

Collection Date: 10/10/2011 3:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-116A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:49 PM1.0 mg/Kg 17.1
GASOLINE  RANGE ORGANICS BY GC/FID

EPA 8015B(M)

Analyst: TPRunID: GC2_111020B E11VS364QC Batch: PrepDate:

GRO 10/21/2011 02:24 AM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/21/2011 02:24 AM69-158 %REC 1111

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111020B E11VS364QC Batch: PrepDate:

Benzene 10/21/2011 02:24 AM5.0 µg/Kg 1ND
Ethylbenzene 10/21/2011 02:24 AM5.0 µg/Kg 1ND
m,p-Xylene 10/21/2011 02:24 AM10 µg/Kg 1ND
Methyl tert-butyl ether 10/21/2011 02:24 AM5.0 µg/Kg 1ND
o-Xylene 10/21/2011 02:24 AM5.0 µg/Kg 1ND
Toluene 10/21/2011 02:24 AM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/21/2011 02:24 AM65-140 %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 A3, E8469-06-03

Client Sample ID: M22-2

Collection Date: 10/10/2011 3:06:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-117A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:52 PM1.0 mg/Kg 18.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M21-0

Collection Date: 10/10/2011 3:09:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-118A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 08:56 PM1.0 mg/Kg 153

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M21-1

Collection Date: 10/10/2011 3:10:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-119A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Antimony 10/20/2011 09:00 PM2.0 mg/Kg 1ND
Arsenic 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Barium 10/20/2011 09:00 PM1.0 mg/Kg 129
Beryllium 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Cadmium 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Chromium 10/20/2011 09:00 PM1.0 mg/Kg 110
Cobalt 10/20/2011 09:00 PM1.0 mg/Kg 13.6
Copper 10/20/2011 09:00 PM2.0 mg/Kg 15.2
Lead 10/20/2011 09:00 PM1.0 mg/Kg 16.4
Molybdenum 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Nickel 10/20/2011 09:00 PM1.0 mg/Kg 113
Selenium 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Silver 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Thallium 10/20/2011 09:00 PM1.0 mg/Kg 1ND
Vanadium 10/20/2011 09:00 PM1.0 mg/Kg 112
Zinc 10/20/2011 09:00 PM1.0 mg/Kg 122

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111020C 76369QC Batch: PrepDate: 10/20/2011

Mercury 10/20/2011 06:04 PM0.10 mg/Kg 10.13

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M21-2

Collection Date: 10/10/2011 3:11:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-120A

DF

Advanced Technology Laboratories Print Date: 31-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111020G 76333QC Batch: PrepDate: 10/20/2011

Lead 10/20/2011 09:03 PM1.0 mg/Kg 14.0

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 

31-Oct-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76328

Batch ID: 76328 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137679

SeqNo: 2261627

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.088
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.047
Cobalt 1.0ND
Copper 2.0ND
Lead 1.0ND
Molybdenum 1.0ND
Nickel 1.00.056
Selenium 1.0ND
Silver 1.00.023
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76328

Batch ID: 76328 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137679

SeqNo: 2261628

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 97.5 80 1202.0 0.0883548.847
Arsenic 50.00 92.7 80 1201.0 046.358
Barium 50.00 103 80 1201.0 051.349
Beryllium 50.00 99.8 80 1201.0 049.918
Cadmium 50.00 96.5 80 1201.0 048.230
Chromium 50.00 94.6 80 1201.0 0.0465447.327
Cobalt 50.00 99.9 80 1201.0 049.928

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76328

Batch ID: 76328 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137679

SeqNo: 2261628

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 99.1 80 1202.0 049.526
Lead 50.00 98.4 80 1201.0 049.186
Molybdenum 50.00 101 80 1201.0 050.630
Nickel 50.00 97.8 80 1201.0 0.0561848.972
Selenium 50.00 90.9 80 1201.0 045.433
Silver 50.00 99.4 80 1201.0 0.0228449.747
Thallium 50.00 94.1 80 1201.0 047.075
Vanadium 50.00 101 80 1201.0 050.298
Zinc 50.00 97.2 80 1201.0 048.614

Sample ID: 120329-032A-MS

Batch ID: 76328 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB11-1

RunNo: 137679

SeqNo: 2261649

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 70.8 44 1052.0 1.81490.284
Arsenic 125.0 80.8 57 1031.0 3.970104.965
Barium 125.0 67.3 36 1341.0 222.9307.043
Beryllium 125.0 85.6 64 1061.0 0106.976
Cadmium 125.0 79.6 58 1021.0 0.8194100.357
Chromium 125.0 69.1 55 1051.0 104.7191.028
Cobalt 125.0 81.5 59 1051.0 16.58118.426
Copper 125.0 93.7 64 1172.0 24.61141.793
Lead 125.0 79.0 46 1161.0 28.65127.382
Molybdenum 125.0 84.6 59 1081.0 0105.773
Nickel 125.0 72.9 52 1091.0 110.5201.598
Selenium 125.0 76.9 56 1001.0 096.118
Silver 125.0 90.8 65 1071.0 0113.445
Thallium 125.0 73.8 47 1001.0 092.306
Vanadium 125.0 88.6 64 1101.0 23.51134.236
Zinc 125.0 79.8 37 1231.0 45.37145.160

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-032A-MSD

Batch ID: 76328 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB11-1

RunNo: 137679

SeqNo: 2261650

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 70.5 44 105 202.0 1.814 90.28 0.37989.942
Arsenic 125.0 81.2 57 103 201.0 3.970 105.0 0.536105.529
Barium 125.0 60.5 36 134 201.0 222.9 307.0 2.83298.476
Beryllium 125.0 86.9 64 106 201.0 0 107.0 1.49108.583
Cadmium 125.0 80.2 58 102 201.0 0.8194 100.4 0.672101.034
Chromium 125.0 71.4 55 105 201.0 104.7 191.0 1.48193.867
Cobalt 125.0 82.4 59 105 201.0 16.58 118.4 0.947119.553
Copper 125.0 96.9 64 117 202.0 24.61 141.8 2.74145.732
Lead 125.0 82.4 46 116 201.0 28.65 127.4 3.33131.698
Molybdenum 125.0 84.6 59 108 201.0 0 105.8 0.0123105.760
Nickel 125.0 80.3 52 109 201.0 110.5 201.6 4.51210.907
Selenium 125.0 76.1 56 100 201.0 0 96.12 1.0995.072
Silver 125.0 91.4 65 107 201.0 0 113.4 0.749114.298
Thallium 125.0 75.1 47 100 201.0 0 92.31 1.6393.823
Vanadium 125.0 90.0 64 110 201.0 23.51 134.2 1.35136.058
Zinc 125.0 79.9 37 123 201.0 45.37 145.2 0.0346145.210

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76329

Batch ID: 76329 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137681

SeqNo: 2261659

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.276
Arsenic 1.0ND
Barium 1.00.319
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.217
Cobalt 1.0ND
Copper 2.00.423
Lead 1.00.169
Molybdenum 1.00.044
Nickel 1.00.222
Selenium 1.0ND
Silver 1.00.091
Thallium 1.00.096
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76329

Batch ID: 76329 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137681

SeqNo: 2261660

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 93.9 80 1202.0 0.275947.247
Arsenic 50.00 89.0 80 1201.0 044.482
Barium 50.00 98.2 80 1201.0 0.319549.413
Beryllium 50.00 96.1 80 1201.0 048.027
Cadmium 50.00 92.8 80 1201.0 046.424
Chromium 50.00 91.0 80 1201.0 0.217145.738
Cobalt 50.00 96.4 80 1201.0 048.199
Copper 50.00 94.5 80 1202.0 0.422647.683
Lead 50.00 94.3 80 1201.0 0.168647.302

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76329

Batch ID: 76329 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137681

SeqNo: 2261660

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 98.1 80 1201.0 0.0440149.100
Nickel 50.00 94.4 80 1201.0 0.222347.402
Selenium 50.00 87.3 80 1201.0 043.632
Silver 50.00 95.6 80 1201.0 0.0914347.878
Thallium 50.00 90.9 80 1201.0 0.0956245.533
Vanadium 50.00 97.5 80 1201.0 048.742
Zinc 50.00 93.6 80 1201.0 046.786

Sample ID: 120329-052A-MS

Batch ID: 76329 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB18-0

RunNo: 137681

SeqNo: 2261681

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 69.4 44 1052.0 0.162386.902
Arsenic 125.0 76.6 57 1031.0 0.783596.591
Barium 125.0 80.1 36 1341.0 68.51168.676
Beryllium 125.0 80.0 64 1061.0 099.984
Cadmium 125.0 73.4 58 1021.0 0.719592.522
Chromium 125.0 77.5 55 1051.0 10.34107.239
Cobalt 125.0 78.7 59 1051.0 12.78111.200
Copper 125.0 95.7 64 1172.0 16.46136.131
Lead 125.0 76.6 46 1161.0 1.38997.114
Molybdenum 125.0 77.8 59 1081.0 097.299
Nickel 125.0 80.3 52 1091.0 30.48130.901
Selenium 125.0 71.7 56 1001.0 089.639
Silver 125.0 85.0 65 1071.0 0106.197
Thallium 125.0 70.3 47 1001.0 087.935
Vanadium 125.0 101 64 1101.0 41.51167.601
Zinc 125.0 76.3 37 1231.0 21.98117.383

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-052A-MSD

Batch ID: 76329 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB18-0

RunNo: 137681

SeqNo: 2261682

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 66.2 44 105 202.0 0.1623 86.90 4.7182.900
Arsenic 125.0 70.7 57 103 201.0 0.7835 96.59 7.9689.195
Barium 125.0 88.4 36 134 201.0 68.51 168.7 5.93178.986
Beryllium 125.0 76.2 64 106 201.0 0 99.98 4.9195.188
Cadmium 125.0 69.9 58 102 201.0 0.7195 92.52 4.9488.058
Chromium 125.0 71.1 55 105 201.0 10.34 107.2 7.7399.261
Cobalt 125.0 73.4 59 105 201.0 12.78 111.2 6.21104.502
Copper 125.0 90.9 64 117 202.0 16.46 136.1 4.54130.093
Lead 125.0 72.0 46 116 201.0 1.389 97.11 6.0991.374
Molybdenum 125.0 73.6 59 108 201.0 0 97.30 5.5992.007
Nickel 125.0 77.6 52 109 201.0 30.48 130.9 2.65127.478
Selenium 125.0 66.6 56 100 201.0 0 89.64 7.4183.231
Silver 125.0 79.9 65 107 201.0 0 106.2 6.1899.833
Thallium 125.0 67.2 47 100 201.0 0 87.94 4.5184.058
Vanadium 125.0 86.8 64 110 201.0 41.51 167.6 11.0150.061
Zinc 125.0 70.4 37 123 201.0 21.98 117.4 6.45110.044

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76330

Batch ID: 76330 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137688

SeqNo: 2261739

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.267
Arsenic 1.00.055
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.043
Cobalt 1.0ND
Copper 2.00.238
Lead 1.0ND
Molybdenum 1.00.054
Nickel 1.00.067
Selenium 1.0ND
Silver 1.00.069
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76330

Batch ID: 76330 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137688

SeqNo: 2261740

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 88.8 80 1202.0 0.266844.673
Arsenic 50.00 84.2 80 1201.0 0.0548642.155
Barium 50.00 93.3 80 1201.0 046.632
Beryllium 50.00 91.2 80 1201.0 045.576
Cadmium 50.00 87.7 80 1201.0 043.869
Chromium 50.00 86.3 80 1201.0 0.0433143.210
Cobalt 50.00 91.3 80 1201.0 045.634
Copper 50.00 89.3 80 1202.0 0.237644.902
Lead 50.00 90.1 80 1201.0 045.073

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76330

Batch ID: 76330 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137688

SeqNo: 2261740

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 92.9 80 1201.0 0.0541046.501
Nickel 50.00 89.9 80 1201.0 0.0674245.033
Selenium 50.00 82.6 80 1201.0 041.325
Silver 50.00 90.7 80 1201.0 0.0685045.441
Thallium 50.00 86.6 80 1201.0 043.285
Vanadium 50.00 93.0 80 1201.0 046.522
Zinc 50.00 88.3 80 1201.0 044.163

Sample ID: 120329-072A-MS

Batch ID: 76330 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M37-2

RunNo: 137688

SeqNo: 2261761

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 61.3 44 1052.0 11.5788.239
Arsenic 125.0 83.6 57 1031.0 1.298105.853
Barium 125.0 114 36 1341.0 64.21207.064
Beryllium 125.0 85.6 64 1061.0 0106.962
Cadmium 125.0 76.9 58 1021.0 1.02597.191
Chromium 125.0 17.5 55 105 S1.0 704.4726.300
Cobalt 125.0 75.8 59 1051.0 46.39141.188
Copper 125.0 98.9 64 1172.0 21.04144.680
Lead 125.0 77.7 46 1161.0 3.168100.303
Molybdenum 125.0 78.4 59 1081.0 098.051
Nickel 125.0 31.6 52 109 S1.0 773.4812.867
Selenium 125.0 78.2 56 1001.0 097.774
Silver 125.0 94.0 65 1071.0 0117.513
Thallium 125.0 75.1 47 1001.0 093.869
Vanadium 125.0 86.4 64 1101.0 21.27129.217
Zinc 125.0 73.7 37 1231.0 23.41115.533

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-072A-MSD

Batch ID: 76330 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M37-2

RunNo: 137688

SeqNo: 2261762

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 62.8 44 105 202.0 11.57 88.24 2.1090.109
Arsenic 125.0 84.5 57 103 201.0 1.298 105.9 0.983106.899
Barium 125.0 121 36 134 201.0 64.21 207.1 4.24216.042
Beryllium 125.0 87.0 64 106 201.0 0 107.0 1.70108.796
Cadmium 125.0 77.9 58 102 201.0 1.025 97.19 1.2598.419
Chromium 125.0 44.6 55 105 20 S1.0 704.4 726.3 4.55760.125
Cobalt 125.0 82.6 59 105 201.0 46.39 141.2 5.79149.601
Copper 125.0 101 64 117 202.0 21.04 144.7 1.71147.175
Lead 125.0 78.3 46 116 201.0 3.168 100.3 0.728101.036
Molybdenum 125.0 80.4 59 108 201.0 0 98.05 2.45100.483
Nickel 125.0 66.2 52 109 201.0 773.4 812.9 5.18856.129
Selenium 125.0 78.9 56 100 201.0 0 97.77 0.90198.659
Silver 125.0 99.0 65 107 201.0 0 117.5 5.20123.788
Thallium 125.0 75.6 47 100 201.0 0 93.87 0.63794.469
Vanadium 125.0 88.4 64 110 201.0 21.27 129.2 1.99131.809
Zinc 125.0 74.8 37 123 201.0 23.41 115.5 1.18116.909

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76331

Batch ID: 76331 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137689

SeqNo: 2261763

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.215
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.062
Cobalt 1.0ND
Copper 2.00.276
Lead 1.00.115
Molybdenum 1.00.061
Nickel 1.00.073
Selenium 1.0ND
Silver 1.00.055
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76331

Batch ID: 76331 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137689

SeqNo: 2261764

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 90.7 80 1202.0 0.214545.578
Arsenic 50.00 86.0 80 1201.0 042.996
Barium 50.00 95.3 80 1201.0 047.673
Beryllium 50.00 91.5 80 1201.0 045.754
Cadmium 50.00 89.9 80 1201.0 044.946
Chromium 50.00 88.4 80 1201.0 0.0622344.267
Cobalt 50.00 93.6 80 1201.0 046.801
Copper 50.00 91.1 80 1202.0 0.275845.811
Lead 50.00 91.3 80 1201.0 0.115045.785

Qualifiers: 
B Analyte detected in 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

135 of 169



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76331

Batch ID: 76331 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137689

SeqNo: 2261764

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 95.4 80 1201.0 0.0607747.747
Nickel 50.00 92.3 80 1201.0 0.0732646.204
Selenium 50.00 84.3 80 1201.0 042.135
Silver 50.00 93.5 80 1201.0 0.0553346.829
Thallium 50.00 88.1 80 1201.0 044.067
Vanadium 50.00 95.2 80 1201.0 047.583
Zinc 50.00 90.2 80 1201.0 045.122

Sample ID: 120329-092A-MS

Batch ID: 76331 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M30-1

RunNo: 137689

SeqNo: 2261785

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 66.4 44 1052.0 0.278483.271
Arsenic 125.0 83.8 57 1031.0 0104.812
Barium 125.0 81.4 36 1341.0 75.62177.347
Beryllium 125.0 82.1 64 1061.0 0102.597
Cadmium 125.0 75.4 58 1021.0 0.379694.616
Chromium 125.0 80.2 55 1051.0 18.69118.922
Cobalt 125.0 84.6 59 1051.0 7.116112.834
Copper 125.0 120 64 117 S2.0 15.50165.334
Lead 125.0 78.7 46 1161.0 7.745106.084
Molybdenum 125.0 82.2 59 1081.0 0102.760
Nickel 125.0 86.3 52 1091.0 20.40128.252
Selenium 125.0 74.2 56 1001.0 092.766
Silver 125.0 88.8 65 1071.0 0110.985
Thallium 125.0 71.7 47 1001.0 089.616
Vanadium 125.0 90.7 64 1101.0 20.38133.790
Zinc 125.0 74.1 37 1231.0 25.88118.561

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-092A-MSD

Batch ID: 76331 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M30-1

RunNo: 137689

SeqNo: 2261786

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 60.8 44 105 202.0 0.2784 83.27 8.8476.219
Arsenic 125.0 74.0 57 103 201.0 0 104.8 12.492.535
Barium 125.0 92.5 36 134 201.0 75.62 177.3 7.52191.214
Beryllium 125.0 79.5 64 106 201.0 0 102.6 3.2199.359
Cadmium 125.0 72.6 58 102 201.0 0.3796 94.62 3.8291.071
Chromium 125.0 77.5 55 105 201.0 18.69 118.9 2.88115.549
Cobalt 125.0 77.3 59 105 201.0 7.116 112.8 8.34103.796
Copper 125.0 91.7 64 117 20 R2.0 15.50 165.3 23.9130.101
Lead 125.0 74.7 46 116 201.0 7.745 106.1 4.75101.161
Molybdenum 125.0 78.1 59 108 201.0 0 102.8 5.1897.570
Nickel 125.0 76.5 52 109 201.0 20.40 128.3 9.99116.045
Selenium 125.0 71.0 56 100 201.0 0 92.77 4.3788.795
Silver 125.0 87.1 65 107 201.0 0 111.0 1.97108.815
Thallium 125.0 67.1 47 100 201.0 0 89.62 6.6583.844
Vanadium 125.0 86.6 64 110 201.0 20.38 133.8 3.97128.578
Zinc 125.0 73.8 37 123 201.0 25.88 118.6 0.329118.171

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76332

Batch ID: 76332 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137690

SeqNo: 2261792

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.233
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.055
Cobalt 1.0ND
Copper 2.00.473
Lead 1.00.117
Molybdenum 1.00.075
Nickel 1.00.065
Selenium 1.0ND
Silver 1.00.078
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: 120329-112A-MS

Batch ID: 76332 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M23-0

RunNo: 137690

SeqNo: 2261814

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 70.8 44 1052.0 0.938389.436
Arsenic 125.0 75.5 57 1031.0 2.00696.341
Barium 125.0 71.8 36 1341.0 80.69170.481
Beryllium 125.0 80.2 64 1061.0 0100.190
Cadmium 125.0 74.2 58 1021.0 0.801493.547
Chromium 125.0 72.7 55 1051.0 21.28112.118
Cobalt 125.0 76.6 59 1051.0 8.707104.422
Copper 125.0 84.4 64 1172.0 36.22141.698
Lead 125.0 72.8 46 1161.0 54.81145.800

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-112A-MS

Batch ID: 76332 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M23-0

RunNo: 137690

SeqNo: 2261814

MSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 77.9 59 1081.0 0.433097.819
Nickel 125.0 72.5 52 1091.0 28.51119.180
Selenium 125.0 73.1 56 1001.0 091.356
Silver 125.0 83.1 65 1071.0 0103.871
Thallium 125.0 71.9 47 1001.0 089.825
Vanadium 125.0 79.6 64 1101.0 23.92123.400
Zinc 125.0 56.1 37 1231.0 146.1216.132

Sample ID: 120329-112A-MSD

Batch ID: 76332 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M23-0

RunNo: 137690

SeqNo: 2261815

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 76.1 44 105 202.0 0.9383 89.44 7.1096.022
Arsenic 125.0 81.8 57 103 201.0 2.006 96.34 7.89104.251
Barium 125.0 84.2 36 134 201.0 80.69 170.5 8.67185.937
Beryllium 125.0 86.3 64 106 201.0 0 100.2 7.34107.827
Cadmium 125.0 80.4 58 102 201.0 0.8014 93.55 7.91101.256
Chromium 125.0 78.6 55 105 201.0 21.28 112.1 6.42119.558
Cobalt 125.0 83.4 59 105 201.0 8.707 104.4 7.81112.910
Copper 125.0 94.8 64 117 202.0 36.22 141.7 8.79154.720
Lead 125.0 86.8 46 116 201.0 54.81 145.8 11.3163.294
Molybdenum 125.0 84.7 59 108 201.0 0.4330 97.82 8.31106.296
Nickel 125.0 79.8 52 109 201.0 28.51 119.2 7.38128.312
Selenium 125.0 80.3 56 100 201.0 0 91.36 9.40100.364
Silver 125.0 90.1 65 107 201.0 0 103.9 8.14112.682
Thallium 125.0 78.0 47 100 201.0 0 89.83 8.1697.470
Vanadium 125.0 87.6 64 110 201.0 23.92 123.4 7.82133.441
Zinc 125.0 71.8 37 123 201.0 146.1 216.1 8.73235.852

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76332

Batch ID: 76332 TestNo: EPA 6010B Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137690

SeqNo: 2261825

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 94.7 80 1202.0 0.232647.582
Arsenic 50.00 88.8 80 1201.0 044.423
Barium 50.00 98.4 80 1201.0 049.193
Beryllium 50.00 95.7 80 1201.0 047.857
Cadmium 50.00 92.4 80 1201.0 046.221
Chromium 50.00 91.0 80 1201.0 0.0546845.542
Cobalt 50.00 95.8 80 1201.0 047.925
Copper 50.00 94.3 80 1202.0 0.473047.626
Lead 50.00 94.1 80 1201.0 0.117547.175
Molybdenum 50.00 97.6 80 1201.0 0.0754448.857
Nickel 50.00 94.4 80 1201.0 0.0646647.289
Selenium 50.00 86.8 80 1201.0 043.403
Silver 50.00 97.5 80 1201.0 0.0783748.820
Thallium 50.00 91.1 80 1201.0 045.529
Vanadium 50.00 96.8 80 1201.0 048.423
Zinc 50.00 93.2 80 1201.0 046.592

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76333

Batch ID: 76333 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137692

SeqNo: 2261829

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.043
Cobalt 1.0ND
Copper 2.0ND
Lead 1.00.079
Molybdenum 1.00.049
Nickel 1.00.056
Selenium 1.0ND
Silver 1.00.035
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76333

Batch ID: 76333 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137692

SeqNo: 2261830

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 95.4 80 1202.0 047.688
Arsenic 50.00 88.6 80 1201.0 044.280
Barium 50.00 100 80 1201.0 050.015
Beryllium 50.00 97.2 80 1201.0 048.624
Cadmium 50.00 93.2 80 1201.0 046.606
Chromium 50.00 92.1 80 1201.0 0.0430046.090
Cobalt 50.00 97.0 80 1201.0 048.495
Copper 50.00 96.8 80 1202.0 048.405
Lead 50.00 93.9 80 1201.0 0.0791147.017

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76333

Batch ID: 76333 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137692

SeqNo: 2261830

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 98.9 80 1201.0 0.0489749.514
Nickel 50.00 95.0 80 1201.0 0.0558047.552
Selenium 50.00 86.8 80 1201.0 043.409
Silver 50.00 98.5 80 1201.0 0.0351349.281
Thallium 50.00 91.0 80 1201.0 045.475
Vanadium 50.00 98.2 80 1201.0 049.116
Zinc 50.00 93.6 80 1201.0 046.785

Sample ID: 120329-120A-MS

Batch ID: 76333 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M21-2

RunNo: 137692

SeqNo: 2261839

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 75.3 44 1052.0 0.564294.662
Arsenic 125.0 77.1 57 1031.0 6.962103.350
Barium 125.0 139 36 134 S1.0 48.04221.732
Beryllium 125.0 85.5 64 1061.0 0.4087107.335
Cadmium 125.0 80.3 58 1021.0 0.5797100.971
Chromium 125.0 75.6 55 1051.0 19.23113.699
Cobalt 125.0 83.5 59 1051.0 7.221111.647
Copper 125.0 88.3 64 1172.0 25.27135.607
Lead 125.0 81.8 46 1161.0 3.987106.271
Molybdenum 125.0 82.3 59 1081.0 0102.937
Nickel 125.0 81.0 52 1091.0 21.65122.930
Selenium 125.0 74.9 56 1001.0 093.679
Silver 125.0 89.3 65 1071.0 0111.614
Thallium 125.0 78.3 47 1001.0 097.914
Vanadium 125.0 82.2 64 1101.0 22.09124.786
Zinc 125.0 72.9 37 1231.0 48.24139.421

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-120A-MSD

Batch ID: 76333 TestNo: EPA 6010B Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M21-2

RunNo: 137692

SeqNo: 2261840

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 76.7 44 105 202.0 0.5642 94.66 1.9096.475
Arsenic 125.0 80.6 57 103 201.0 6.962 103.4 4.09107.664
Barium 125.0 65.3 36 134 20 R1.0 48.04 221.7 52.4129.617
Beryllium 125.0 86.9 64 106 201.0 0.4087 107.3 1.56109.023
Cadmium 125.0 81.1 58 102 201.0 0.5797 101.0 0.962101.947
Chromium 125.0 79.6 55 105 201.0 19.23 113.7 4.38118.786
Cobalt 125.0 81.0 59 105 201.0 7.221 111.6 2.90108.454
Copper 125.0 94.1 64 117 202.0 25.27 135.6 5.24142.903
Lead 125.0 81.1 46 116 201.0 3.987 106.3 0.884105.336
Molybdenum 125.0 83.7 59 108 201.0 0 102.9 1.66104.661
Nickel 125.0 78.9 52 109 201.0 21.65 122.9 2.22120.233
Selenium 125.0 74.9 56 100 201.0 0 93.68 0.10493.582
Silver 125.0 90.5 65 107 201.0 0 111.6 1.30113.074
Thallium 125.0 80.0 47 100 201.0 0 97.91 2.0799.964
Vanadium 125.0 87.1 64 110 201.0 22.09 124.8 4.87131.013
Zinc 125.0 79.8 37 123 201.0 48.24 139.4 5.93147.947

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76409

Batch ID: 76409 TestNo: EPA 6010B Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137808

SeqNo: 2263790

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.282
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.0ND
Cobalt 1.0ND
Copper 2.0ND
Lead 1.00.117
Molybdenum 1.00.079
Nickel 1.0ND
Selenium 1.0ND
Silver 1.00.025
Thallium 1.00.089
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76409

Batch ID: 76409 TestNo: EPA 6010B Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137808

SeqNo: 2263791

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 91.9 80 1202.0 0.282046.238
Arsenic 50.00 87.7 80 1201.0 043.841
Barium 50.00 95.7 80 1201.0 047.874
Beryllium 50.00 95.7 80 1201.0 047.870
Cadmium 50.00 89.8 80 1201.0 044.882
Chromium 50.00 90.2 80 1201.0 045.077
Cobalt 50.00 93.5 80 1201.0 046.771
Copper 50.00 94.9 80 1202.0 047.456
Lead 50.00 93.6 80 1201.0 0.116846.894

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76409

Batch ID: 76409 TestNo: EPA 6010B Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137808

SeqNo: 2263791

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 94.8 80 1201.0 0.0789147.501
Nickel 50.00 92.7 80 1201.0 046.358
Selenium 50.00 87.5 80 1201.0 043.755
Silver 50.00 89.1 80 1201.0 0.0249044.589
Thallium 50.00 89.7 80 1201.0 0.0886944.925
Vanadium 50.00 96.7 80 1201.0 048.374
Zinc 50.00 90.4 80 1201.0 045.193

Sample ID: 120329-012A-MS

Batch ID: 76409 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB4-2

RunNo: 137808

SeqNo: 2263812

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 74.4 44 1052.0 1.41894.383
Arsenic 125.0 78.3 57 1031.0 1.31399.144
Barium 125.0 75.5 36 1341.0 129.2223.577
Beryllium 125.0 89.4 64 1061.0 0111.729
Cadmium 125.0 80.8 58 1021.0 0.6407101.694
Chromium 125.0 154 55 105 S1.0 77.23269.177
Cobalt 125.0 87.9 59 1051.0 17.48127.303
Copper 125.0 90.1 64 1172.0 27.62140.252
Lead 125.0 84.2 46 1161.0 5.614110.915
Molybdenum 125.0 81.5 59 1081.0 0101.827
Nickel 125.0 144 52 109 S1.0 80.23260.257
Selenium 125.0 75.0 56 1001.0 093.798
Silver 125.0 90.1 65 1071.0 0112.585
Thallium 125.0 78.3 47 1001.0 097.815
Vanadium 125.0 90.8 64 1101.0 31.80145.254
Zinc 125.0 78.9 37 1231.0 37.58136.164

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-012A-MSD

Batch ID: 76409 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB4-2

RunNo: 137808

SeqNo: 2263813

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 72.7 44 105 202.0 1.418 94.38 2.3092.237
Arsenic 125.0 76.8 57 103 201.0 1.313 99.14 1.8897.302
Barium 125.0 88.1 36 134 201.0 129.2 223.6 6.78239.276
Beryllium 125.0 87.4 64 106 201.0 0 111.7 2.30109.193
Cadmium 125.0 79.7 58 102 201.0 0.6407 101.7 1.46100.224
Chromium 125.0 81.1 55 105 20 R1.0 77.23 269.2 40.5178.579
Cobalt 125.0 83.1 59 105 201.0 17.48 127.3 4.82121.315
Copper 125.0 92.0 64 117 202.0 27.62 140.3 1.64142.574
Lead 125.0 82.2 46 116 201.0 5.614 110.9 2.31108.384
Molybdenum 125.0 78.7 59 108 201.0 0 101.8 3.4598.371
Nickel 125.0 81.7 52 109 20 R1.0 80.23 260.3 35.2182.294
Selenium 125.0 73.2 56 100 201.0 0 93.80 2.4291.556
Silver 125.0 86.8 65 107 201.0 0 112.6 3.68108.518
Thallium 125.0 76.5 47 100 201.0 0 97.81 2.2995.601
Vanadium 125.0 87.5 64 110 201.0 31.80 145.3 2.81141.229
Zinc 125.0 84.9 37 123 201.0 37.58 136.2 5.41143.732

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76411

Batch ID: 76411 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137810

SeqNo: 2263955

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.243
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.0ND
Cobalt 1.0ND
Copper 2.0ND
Lead 1.00.169
Molybdenum 1.0ND
Nickel 1.0ND
Selenium 1.0ND
Silver 1.0ND
Thallium 1.00.129
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76411

Batch ID: 76411 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137810

SeqNo: 2263956

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 90.4 80 1202.0 0.243245.456
Arsenic 50.00 87.7 80 1201.0 043.829
Barium 50.00 94.4 80 1201.0 047.204
Beryllium 50.00 96.1 80 1201.0 048.043
Cadmium 50.00 88.9 80 1201.0 044.473
Chromium 50.00 90.1 80 1201.0 045.066
Cobalt 50.00 93.6 80 1201.0 046.780
Copper 50.00 94.2 80 1202.0 047.110
Lead 50.00 93.8 80 1201.0 0.169047.049

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76411

Batch ID: 76411 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137810

SeqNo: 2263956

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 93.1 80 1201.0 046.535
Nickel 50.00 92.8 80 1201.0 046.376
Selenium 50.00 86.4 80 1201.0 043.217
Silver 50.00 88.2 80 1201.0 044.093
Thallium 50.00 90.2 80 1201.0 0.128945.205
Vanadium 50.00 97.2 80 1201.0 048.620
Zinc 50.00 89.9 80 1201.0 044.941

Sample ID: 120329-119A-MS

Batch ID: 76411 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M21-1

RunNo: 137810

SeqNo: 2263960

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 73.1 44 1052.0 091.335
Arsenic 125.0 75.5 57 1031.0 094.329
Barium 125.0 79.6 36 1341.0 38.37137.897
Beryllium 125.0 82.4 64 1061.0 0102.974
Cadmium 125.0 75.8 58 1021.0 0.327295.069
Chromium 125.0 76.2 55 1051.0 14.36109.671
Cobalt 125.0 79.2 59 1051.0 5.400104.361
Copper 125.0 86.8 64 1172.0 6.324114.774
Lead 125.0 77.0 46 1161.0 13.67109.879
Molybdenum 125.0 77.5 59 1081.0 096.866
Nickel 125.0 76.9 52 1091.0 18.80114.928
Selenium 125.0 73.7 56 1001.0 092.071
Silver 125.0 83.5 65 1071.0 0104.373
Thallium 125.0 69.4 47 1001.0 086.695
Vanadium 125.0 83.4 64 1101.0 19.37123.632
Zinc 125.0 75.3 37 1231.0 30.85125.037

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120329-119A-MSD

Batch ID: 76411 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M21-1

RunNo: 137810

SeqNo: 2263961

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 74.7 44 105 202.0 0 91.34 2.1593.321
Arsenic 125.0 76.7 57 103 201.0 0 94.33 1.5895.827
Barium 125.0 80.3 36 134 201.0 38.37 137.9 0.601138.729
Beryllium 125.0 84.3 64 106 201.0 0 103.0 2.35105.419
Cadmium 125.0 77.0 58 102 201.0 0.3272 95.07 1.6296.623
Chromium 125.0 76.2 55 105 201.0 14.36 109.7 0.0832109.580
Cobalt 125.0 80.2 59 105 201.0 5.400 104.4 1.23105.655
Copper 125.0 87.9 64 117 202.0 6.324 114.8 1.24116.203
Lead 125.0 79.3 46 116 201.0 13.67 109.9 2.66112.839
Molybdenum 125.0 78.6 59 108 201.0 0 96.87 1.4798.303
Nickel 125.0 76.0 52 109 201.0 18.80 114.9 0.965113.824
Selenium 125.0 74.2 56 100 201.0 0 92.07 0.78492.796
Silver 125.0 84.7 65 107 201.0 0 104.4 1.40105.840
Thallium 125.0 71.3 47 100 201.0 0 86.70 2.7489.103
Vanadium 125.0 83.5 64 110 201.0 19.37 123.6 0.0855123.737
Zinc 125.0 75.7 37 123 201.0 30.85 125.0 0.329125.449

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7196_S

Sample ID: 120328-098A-MS

Batch ID: 76400 TestNo: EPA 7196A Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137725

SeqNo: 2262465

MSSampType: TestCode: 7196_S

Chromium, Hexavalent 5.000 67.2 85 115 S0.10 03.360

Sample ID: 120328-098A-MSD

Batch ID: 76400 TestNo: EPA 7196A Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137725

SeqNo: 2262466

MSDSampType: TestCode: 7196_S

Chromium, Hexavalent 5.000 60.6 85 115 20 S0.10 0 3.360 10.33.030

Sample ID: LCS-76400

Batch ID: 76400 TestNo: EPA 7196A Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137725

SeqNo: 2262472

LCSSampType: TestCode: 7196_S

Chromium, Hexavalent 5.000 92.0 85 1150.10 04.600

Sample ID: MB-76400

Batch ID: 76400 TestNo: EPA 7196A Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137725

SeqNo: 2262473

MBLKSampType: TestCode: 7196_S

Chromium, Hexavalent 0.10ND

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76335

Batch ID: 76335 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137701

SeqNo: 2261951

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76335

Batch ID: 76335 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137701

SeqNo: 2261952

LCSSampType: TestCode: 7471_S

Mercury 0.8300 107 80 1200.10 00.892

Sample ID: 120329-002A-MS

Batch ID: 76335 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB1-1

RunNo: 137701

SeqNo: 2261953

MSSampType: TestCode: 7471_S

Mercury 0.8300 103 70 1300.10 0.044570.896

Sample ID: 120329-002A-MSD

Batch ID: 76335 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB1-1

RunNo: 137701

SeqNo: 2261965

MSDSampType: TestCode: 7471_S

Mercury 0.8300 86.4 70 130 200.10 0.04457 0.8955 16.10.762

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76336

Batch ID: 76336 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137708

SeqNo: 2262227

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76336

Batch ID: 76336 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137708

SeqNo: 2262228

LCSSampType: TestCode: 7471_S

Mercury 0.8300 117 80 1200.10 00.969

Sample ID: 120329-104A-MS

Batch ID: 76336 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M26-1

RunNo: 137708

SeqNo: 2262229

MSSampType: TestCode: 7471_S

Mercury 0.8300 84.0 70 1300.10 0.17870.876

Sample ID: 120329-104A-MSD

Batch ID: 76336 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M26-1

RunNo: 137708

SeqNo: 2262230

MSDSampType: TestCode: 7471_S

Mercury 0.8300 86.3 70 130 200.10 0.1787 0.8756 2.230.895

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76369

Batch ID: 76369 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137709

SeqNo: 2262251

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76369

Batch ID: 76369 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137709

SeqNo: 2262252

LCSSampType: TestCode: 7471_S

Mercury 0.8300 86.9 80 1200.10 00.722

Sample ID: 120329-119A-MS

Batch ID: 76369 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M21-1

RunNo: 137709

SeqNo: 2262253

MSSampType: TestCode: 7471_S

Mercury 0.8300 72.2 70 1300.10 0.13100.731

Sample ID: 120329-119A-MSD

Batch ID: 76369 TestNo: EPA 7471A Analysis Date: 10/20/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M21-1

RunNo: 137709

SeqNo: 2262254

MSDSampType: TestCode: 7471_S

Mercury 0.8300 72.4 70 130 200.10 0.1310 0.7306 0.2120.732

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-76354

Batch ID: 76354 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137746

SeqNo: 2262882

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND
ORO 1.0ND
 Surr: p-Terphenyl 2.670 84.1 39 1232.245

Sample ID: LCS-76354

Batch ID: 76354 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137746

SeqNo: 2262883

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 77.5 37 1091.0 025.583
 Surr: p-Terphenyl 2.670 99.9 39 1232.668

Sample ID: 120329-001AMS

Batch ID: 76354 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB1-0

RunNo: 137746

SeqNo: 2262887

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 67.7 29 1071.0 3.04025.396
 Surr: p-Terphenyl 2.670 86.6 39 1232.313

Sample ID: 120329-001AMSD

Batch ID: 76354 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: NB1-0

RunNo: 137746

SeqNo: 2262888

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 59.5 29 107 201.0 3.040 25.40 11.422.666
 Surr: p-Terphenyl 2.670 81.1 39 123 002.164

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-76378

Batch ID: 76378 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137714

SeqNo: 2262296

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND
ORO 1.0ND
 Surr: p-Terphenyl 2.670 90.5 39 1232.418

Sample ID: LCS-76378

Batch ID: 76378 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137714

SeqNo: 2262297

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 47.2 37 1091.0 015.583
 Surr: p-Terphenyl 2.670 103 39 1232.743

Sample ID: 120402-001AMS

Batch ID: 76378 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137714

SeqNo: 2262298

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 61.3 29 1071.0 020.235
 Surr: p-Terphenyl 2.670 85.9 39 1232.295

Sample ID: 120402-001AMSD

Batch ID: 76378 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137714

SeqNo: 2262299

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 53.3 29 107 201.0 0 20.23 13.917.600
 Surr: p-Terphenyl 2.670 79.8 39 123 002.129

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E111019LC1

Batch ID: E11VS361 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261314

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 97.7 70 1301.0 04.883
 Surr: Bromofluorobenzene (FID) 100.0 124 69 158123.700

Sample ID: E111019MB1MS

Batch ID: E11VS361 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261317

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 98.9 46 1351.0 04.945
 Surr: Bromofluorobenzene (FID) 100.0 123 69 158122.546

Sample ID: E111019MB1MSD

Batch ID: E11VS361 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261318

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 99.3 46 135 201.0 0 4.945 0.3634.963
 Surr: Bromofluorobenzene (FID) 100.0 125 69 158 00125.371

Sample ID: E111019MB1

Batch ID: E11VS361 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261319

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND
 Surr: Bromofluorobenzene (FID) 100.0 86.8 69 15886.779

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E111019LC3

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261545

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 106 70 1301.0 05.298
 Surr: Bromofluorobenzene (FID) 100.0 123 69 158122.854

Sample ID: E111019MB2MS

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261546

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 102 46 1351.0 05.075
 Surr: Bromofluorobenzene (FID) 100.0 121 69 158121.272

Sample ID: E111019MB2MSD

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261547

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 102 46 135 201.0 0 5.075 0.7855.115
 Surr: Bromofluorobenzene (FID) 100.0 119 69 158 00119.078

Sample ID: E111019MB2

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261548

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND
 Surr: Bromofluorobenzene (FID) 100.0 88.6 69 15888.625

Sample ID: 120329-110AMS

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M24-1

RunNo: 137672

SeqNo: 2261569

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 85.2 46 1351.0 04.262

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 120329-110AMS

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M24-1

RunNo: 137672

SeqNo: 2261569

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 125 69 158125.457

Sample ID: 120329-110AMSD

Batch ID: E11VS362 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M24-1

RunNo: 137672

SeqNo: 2261570

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 90.8 46 135 201.0 0 4.262 6.324.540
 Surr: Bromofluorobenzene (FID) 100.0 127 69 158 00127.349

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E111020LC3

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262058

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 96.4 70 1301.0 04.822
 Surr: Bromofluorobenzene (FID) 100.0 100 69 158100.439

Sample ID: E111020MB2MS

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262059

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 97.6 46 1351.0 04.881
 Surr: Bromofluorobenzene (FID) 100.0 119 69 158118.850

Sample ID: E111020MB2MSD

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262060

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 97.4 46 135 201.0 0 4.881 0.2054.871
 Surr: Bromofluorobenzene (FID) 100.0 118 69 158 00117.889

Sample ID: E111020MB2

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262061

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND
 Surr: Bromofluorobenzene (FID) 100.0 94.2 69 15894.184

Sample ID: 120328-097AMS

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

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: 137704

SeqNo: 2262092

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 61.0 46 1351.0 03.050

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 120328-097AMS

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

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: 137704

SeqNo: 2262092

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 125 69 158125.388

Sample ID: 120328-097AMSD

Batch ID: E11VS364 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

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: 137704

SeqNo: 2262093

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 78.9 46 135 20 R1.0 0 3.050 25.53.943
 Surr: Bromofluorobenzene (FID) 100.0 124 69 158 00123.775

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111019LC2

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261291

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 97.5 70 1305.0 097.457
Ethylbenzene 100.0 102 70 1305.0 0101.548
m,p-Xylene 200.0 103 70 13010 0206.725
Methyl tert-butyl ether 100.0 88.5 70 1305.0 088.481
o-Xylene 100.0 103 70 1305.0 0103.262
Toluene 100.0 101 70 1305.0 0100.789
 Surr: Bromofluorobenzene (PID) 100.0 90.6 65 14090.631

Sample ID: E111019LC2

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261292

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 98.1 70 130 205.0 0 97.46 0.61498.057
Ethylbenzene 100.0 101 70 130 205.0 0 101.5 0.572100.969
m,p-Xylene 200.0 103 70 130 2010 0 206.7 0.353205.997
Methyl tert-butyl ether 100.0 90.3 70 130 205.0 0 88.48 2.0890.345
o-Xylene 100.0 104 70 130 205.0 0 103.3 0.654103.940
Toluene 100.0 101 70 130 205.0 0 100.8 0.0605100.728
 Surr: Bromofluorobenzene (PID) 100.0 93.2 65 140 0093.224

Sample ID: E111019MB1MS

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261293

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 156 69 2645.0 034.614
Ethylbenzene 42.30 133 37 1615.0 056.172
m,p-Xylene 180.2 107 30 14910 0193.322
Methyl tert-butyl ether 578.9 63.3 39 1215.0 0366.280
o-Xylene 64.80 111 31 1665.0 071.929
Toluene 172.6 102 44 1505.0 0175.843

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111019MB1MS

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261293

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 95.5 65 14095.526

Sample ID: E111019MB1MSD

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261294

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 159 69 264 205.0 0 34.61 1.9035.278
Ethylbenzene 42.30 135 37 161 205.0 0 56.17 1.6657.112
m,p-Xylene 180.2 109 30 149 2010 0 193.3 1.59196.424
Methyl tert-butyl ether 578.9 64.0 39 121 205.0 0 366.3 1.11370.366
o-Xylene 64.80 114 31 166 205.0 0 71.93 2.2473.555
Toluene 172.6 104 44 150 205.0 0 175.8 1.88179.177
 Surr: Bromofluorobenzene (PID) 100.0 98.0 65 140 20097.994

Sample ID: E111019MB1

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261295

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 84.6 65 14084.595

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 120373-005AMS

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261298

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 115 69 2645.0 025.393
Ethylbenzene 42.30 50.6 37 1615.0 021.424
m,p-Xylene 180.2 42.4 30 14910 076.397
Methyl tert-butyl ether 578.9 59.0 39 1215.0 0341.643
o-Xylene 64.80 44.0 31 1665.0 028.543
Toluene 172.6 58.8 44 1505.0 0101.457
 Surr: Bromofluorobenzene (PID) 100.0 83.3 65 14083.315

Sample ID: 120373-005AMSD

Batch ID: E11VS361 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137665

SeqNo: 2261299

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 115 69 264 205.0 0 25.39 0.18925.441
Ethylbenzene 42.30 53.4 37 161 205.0 0 21.42 5.2922.589
m,p-Xylene 180.2 44.9 30 149 2010 0 76.40 5.8480.992
Methyl tert-butyl ether 578.9 58.5 39 121 205.0 0 341.6 0.855338.733
o-Xylene 64.80 47.2 31 166 205.0 0 28.54 6.9130.586
Toluene 172.6 60.3 44 150 205.0 0 101.5 2.64104.168
 Surr: Bromofluorobenzene (PID) 100.0 80.3 65 140 20080.271

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111019LC4

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261571

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 108 70 1305.0 0108.094
Ethylbenzene 100.0 110 70 1305.0 0110.352
m,p-Xylene 200.0 113 70 13010 0225.517
Methyl tert-butyl ether 100.0 106 70 1305.0 0106.182
o-Xylene 100.0 115 70 1305.0 0115.486
Toluene 100.0 111 70 1305.0 0110.597
 Surr: Bromofluorobenzene (PID) 100.0 108 65 140108.221

Sample ID: E111019LC4

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261572

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 109 70 130 205.0 0 108.1 0.780108.940
Ethylbenzene 100.0 112 70 130 205.0 0 110.4 1.49112.004
m,p-Xylene 200.0 114 70 130 2010 0 225.5 1.31228.480
Methyl tert-butyl ether 100.0 103 70 130 205.0 0 106.2 2.75103.305
o-Xylene 100.0 116 70 130 205.0 0 115.5 0.408115.958
Toluene 100.0 112 70 130 205.0 0 110.6 1.02111.730
 Surr: Bromofluorobenzene (PID) 100.0 105 65 140 00104.849

Sample ID: E111019MB2MS

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261573

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 168 69 2645.0 037.236
Ethylbenzene 42.30 140 37 1615.0 059.333
m,p-Xylene 180.2 114 30 14910 0206.159
Methyl tert-butyl ether 578.9 69.2 39 1215.0 0400.638
o-Xylene 64.80 121 31 1665.0 078.298
Toluene 172.6 110 44 1505.0 0189.337

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111019MB2MS

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261573

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 107 65 140107.370

Sample ID: E111019MB2MSD

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261574

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 168 69 264 205.0 0 37.24 0.31237.120
Ethylbenzene 42.30 141 37 161 205.0 0 59.33 0.46259.608
m,p-Xylene 180.2 114 30 149 2010 0 206.2 0.179205.791
Methyl tert-butyl ether 578.9 69.9 39 121 205.0 0 400.6 1.00404.684
o-Xylene 64.80 120 31 166 205.0 0 78.30 0.66677.778
Toluene 172.6 109 44 150 205.0 0 189.3 0.367188.643
 Surr: Bromofluorobenzene (PID) 100.0 104 65 140 200103.662

Sample ID: E111019MB2

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/19/2011

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: 137672

SeqNo: 2261575

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 87.4 65 14087.358

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 120329-110AMS

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/20/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: M24-1

RunNo: 137672

SeqNo: 2261596

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 138 69 2645.0 030.524
Ethylbenzene 42.30 117 37 1615.0 049.404
m,p-Xylene 180.2 95.3 30 14910 0171.800
Methyl tert-butyl ether 578.9 53.6 39 1215.0 0310.416
o-Xylene 64.80 101 31 1665.0 065.411
Toluene 172.6 90.3 44 1505.0 0155.930
Xylenes, Total 245.0 96.8 30 14915 0237.211
 Surr: Bromofluorobenzene (PID) 100.0 112 65 140111.727

Sample ID: 120329-110AMSD

Batch ID: E11VS362 TestNo: EPA 8021B Analysis Date: 10/20/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: M24-1

RunNo: 137672

SeqNo: 2261597

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 143 69 264 205.0 0 30.52 3.5731.632
Ethylbenzene 42.30 123 37 161 205.0 0 49.40 5.3352.111
m,p-Xylene 180.2 100 30 149 2010 0 171.8 5.17180.915
Methyl tert-butyl ether 578.9 59.2 39 121 205.0 0 310.4 9.94342.891
o-Xylene 64.80 107 31 166 205.0 0 65.41 5.4369.062
Toluene 172.6 94.0 44 150 205.0 0 155.9 4.03162.343
Xylenes, Total 245.0 102 30 149 2015 0 237.2 5.24249.977
 Surr: Bromofluorobenzene (PID) 100.0 112 65 140 200112.005

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111020LC4

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262094

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 98.8 70 1305.0 098.786
Ethylbenzene 100.0 101 70 1305.0 0101.485
m,p-Xylene 200.0 104 70 13010 0207.052
Methyl tert-butyl ether 100.0 97.5 70 1305.0 097.543
o-Xylene 100.0 105 70 1305.0 0105.325
Toluene 100.0 102 70 1305.0 0101.672
 Surr: Bromofluorobenzene (PID) 100.0 97.5 65 14097.537

Sample ID: E111020LC4

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262095

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 101 70 130 205.0 0 98.79 2.11100.897
Ethylbenzene 100.0 103 70 130 205.0 0 101.5 1.33102.848
m,p-Xylene 200.0 105 70 130 2010 0 207.1 1.25209.652
Methyl tert-butyl ether 100.0 98.5 70 130 205.0 0 97.54 0.97298.496
o-Xylene 100.0 107 70 130 205.0 0 105.3 1.71107.143
Toluene 100.0 104 70 130 205.0 0 101.7 1.85103.574
 Surr: Bromofluorobenzene (PID) 100.0 98.1 65 140 0098.091

Sample ID: E111020MB2MS

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262096

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 164 69 2645.0 036.322
Ethylbenzene 42.30 137 37 1615.0 058.083
m,p-Xylene 180.2 111 30 14910 0200.873
Methyl tert-butyl ether 578.9 70.3 39 1215.0 0407.178
o-Xylene 64.80 118 31 1665.0 076.408
Toluene 172.6 107 44 1505.0 0184.188

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111020MB2MS

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262096

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 106 65 140106.117

Sample ID: E111020MB2MSD

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262097

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 162 69 264 205.0 0 36.32 0.98535.966
Ethylbenzene 42.30 136 37 161 205.0 0 58.08 1.2057.388
m,p-Xylene 180.2 110 30 149 2010 0 200.9 1.39198.098
Methyl tert-butyl ether 578.9 74.0 39 121 205.0 0 407.2 5.05428.253
o-Xylene 64.80 116 31 166 205.0 0 76.41 1.4675.297
Toluene 172.6 105 44 150 205.0 0 184.2 1.24181.918
 Surr: Bromofluorobenzene (PID) 100.0 104 65 140 200103.883

Sample ID: E111020MB2

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/20/2011

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: 137704

SeqNo: 2262098

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 92.9 65 14092.879

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 120328-097AMS

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/21/2011

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: 137704

SeqNo: 2262105

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 135 69 2645.0 029.796
Ethylbenzene 42.30 77.8 37 1615.0 032.894
m,p-Xylene 180.2 62.5 30 14910 0112.673
Methyl tert-butyl ether 578.9 77.6 39 1215.0 0449.284
o-Xylene 64.80 67.0 31 1665.0 043.417
Toluene 172.6 75.0 44 1505.0 0129.529
 Surr: Bromofluorobenzene (PID) 100.0 125 65 140124.613

Sample ID: 120328-097AMSD

Batch ID: E11VS364 TestNo: EPA 8021B Analysis Date: 10/21/2011

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: 137704

SeqNo: 2262106

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 149 69 264 205.0 0 29.80 10.533.105
Ethylbenzene 42.30 104 37 161 20 R5.0 0 32.89 28.743.903
m,p-Xylene 180.2 83.6 30 149 20 R10 0 112.7 28.9150.662
Methyl tert-butyl ether 578.9 77.0 39 121 205.0 0 449.3 0.811445.654
o-Xylene 64.80 89.3 31 166 20 R5.0 0 43.42 28.557.863
Toluene 172.6 89.1 44 150 205.0 0 129.5 17.1153.826
 Surr: Bromofluorobenzene (PID) 100.0 121 65 140 200121.244

Qualifiers: 
B Analyte detected in 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 

11-Nov-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329
CASE NARRATIVE

Analytical Comments for WET / EPA 6010B

Dilution was necessary for samples 120329-002A, 120329-012A, 120329-027A, 120329-032A, and 
120329-096A due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for sample 
120597-008A-MS; however, the analytical batch was validated by the Laboratory Control Sample 
(LCS).

Page 1 of 36
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB1-1

Collection Date: 10/10/2011 8:43:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-002A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111107B R138197QC Batch: PrepDate:

Chromium 11/7/2011 02:53 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 A3, E8469-06-03

Client Sample ID: NB4-2

Collection Date: 10/10/2011 9:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-012A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111107B R138197QC Batch: PrepDate:

Chromium 11/7/2011 02:57 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

4 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB9-2

Collection Date: 10/10/2011 9:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-027A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111107B R138197QC Batch: PrepDate:

Chromium 11/7/2011 03:00 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

5 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB11-1

Collection Date: 10/10/2011 10:07:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-032A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111107B R138197QC Batch: PrepDate:

Chromium 11/7/2011 03:03 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

6 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB11-2

Collection Date: 10/10/2011 10:08:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-033A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:49 PM1.0 mg/L 28.9

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

7 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB14-1

Collection Date: 10/10/2011 10:32:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-041A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:50 PM1.0 mg/L 29.8

Qualifiers: B Analyte detected in 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

8 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB15-0

Collection Date: 10/10/2011 11:58:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-043A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:51 PM0.50 mg/L 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 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB15-1

Collection Date: 10/10/2011 11:59:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-044A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:51 PM0.50 mg/L 13.4

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

10 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: NB19-1

Collection Date: 10/10/2011 12:28:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-056A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:52 PM2.5 mg/L 535

Qualifiers: B Analyte detected in 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 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M40-0

Collection Date: 10/10/2011 12:56:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-061A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:52 PM0.50 mg/L 15.5

Qualifiers: B Analyte detected in 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

12 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M39-0

Collection Date: 10/10/2011 1:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-064A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:53 PM0.50 mg/L 15.2

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

13 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M38-0

Collection Date: 10/10/2011 1:11:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-067A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:53 PM0.50 mg/L 12.5

Qualifiers: B Analyte detected in 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 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M37-0

Collection Date: 10/10/2011 1:19:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-070A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:54 PM0.50 mg/L 13.4

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

15 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M37-2

Collection Date: 10/10/2011 1:21:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-072A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111107B R138197QC Batch: PrepDate:

Chromium 11/7/2011 03:07 PM1.0 mg/L 20ND
Nickel 11/7/2011 03:07 PM1.0 mg/L 205.5

HEXAVALENT CHROMIUM, DISSOLVED
EPA 7196A

Analyst: AAGRunID: WETCHEM3_111107B 76814QC Batch: PrepDate: 11/9/2011

Chromium, Hexavalent 11/7/20110.10 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 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M36-0

Collection Date: 10/10/2011 1:26:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-073A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:55 PM0.50 mg/L 10.54

Qualifiers: B Analyte detected in 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

17 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M35-0

Collection Date: 10/10/2011 1:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-076A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:55 PM0.50 mg/L 11.2

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

18 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M34-0

Collection Date: 10/10/2011 1:42:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-079A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:55 PM0.50 mg/L 12.0

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 A3, E8469-06-03

Client Sample ID: M33-0

Collection Date: 10/10/2011 1:49:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-082A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:56 PM2.0 mg/L 419

Qualifiers: B Analyte detected in 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 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M32-0

Collection Date: 10/10/2011 1:57:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-085A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:57 PM2.5 mg/L 529

Qualifiers: B Analyte detected in 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

21 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M31-0

Collection Date: 10/10/2011 2:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-088A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:58 PM1.0 mg/L 29.8

Qualifiers: B Analyte detected in 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

22 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M31-2

Collection Date: 10/10/2011 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-090A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 12:58 PM0.50 mg/L 11.1

Qualifiers: B Analyte detected in 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

23 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M30-0

Collection Date: 10/10/2011 2:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-091A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:00 PM1.0 mg/L 213

Qualifiers: B Analyte detected in 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

24 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M29-0

Collection Date: 10/10/2011 2:18:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-094A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:04 PM0.50 mg/L 18.5

Qualifiers: B Analyte detected in 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

25 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M29-2

Collection Date: 10/10/2011 2:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-096A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111107B R138197QC Batch: PrepDate:

Chromium 11/7/2011 03:10 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

26 of 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M27-0

Collection Date: 10/10/2011 2:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-100A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:06 PM0.50 mg/L 17.0

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 A3, E8469-06-03

Client Sample ID: M26-0

Collection Date: 10/10/2011 2:42:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-103A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107B 76702QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:12 PM2.0 mg/L 422

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M23-0

Collection Date: 10/10/2011 3:00:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-112A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107B 76702QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:12 PM0.50 mg/L 17.9

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 A3, E8469-06-03

Client Sample ID: M22-0

Collection Date: 10/10/2011 3:04:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-115A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107B 76702QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:13 PM0.50 mg/L 12.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

Client Sample ID: M21-0

Collection Date: 10/10/2011 3:09:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-118A

DF

Advanced Technology Laboratories Print Date: 11-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107B 76702QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:13 PM0.50 mg/L 12.1

Qualifiers: B Analyte detected in 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-Nov-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: MB-76756A

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271885

MBLKSampType: TestCode: 6010_ST

Chromium 1.00.003
Nickel 1.00.045

Sample ID: LCS-76756A

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271886

LCSSampType: TestCode: 6010_ST

Chromium 2.000 107 85 1151.0 0.0033992.151
Nickel 2.000 112 85 1151.0 0.044892.292

Sample ID: 120597-008A-MS

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271891

MSSampType: TestCode: 6010_ST

Chromium 2.500 106 74 103 S1.0 0.092642.744
Nickel 2.500 101 71 1051.0 0.16762.680

Sample ID: MB-76756B

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271897

MBLKSampType: TestCode: 6010_ST

Chromium 1.0ND
Nickel 1.00.039

Sample ID: 120583-004A-MS

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271903

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: 120583-004A-MS

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271903

MSSampType: TestCode: 6010_ST

Chromium 2.500 103 74 1031.0 0.49473.058
Nickel 2.500 102 71 1051.0 0.38592.936

Sample ID: 120583-004A-MSD

Batch ID: R138197 TestNo: WET/ EPA 60 Analysis Date: 11/7/2011

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: 138197

SeqNo: 2271904

MSDSampType: TestCode: 6010_ST

Chromium 2.500 102 74 103 201.0 0.4947 3.058 0.6253.039
Nickel 2.500 101 71 105 201.0 0.3859 2.936 0.7602.913

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7196_S

Sample ID: 120329-072A-MS

Batch ID: 76814 TestNo: EPA 7196A Analysis Date: 11/7/2011

Prep Date: 11/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M37-2

RunNo: 138233

SeqNo: 2272473

MSSampType: TestCode: 7196_S

Chromium, Hexavalent 5.000 92.0 85 1150.10 04.600

Sample ID: 120329-072A-MSD

Batch ID: 76814 TestNo: EPA 7196A Analysis Date: 11/7/2011

Prep Date: 11/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: M37-2

RunNo: 138233

SeqNo: 2272474

MSDSampType: TestCode: 7196_S

Chromium, Hexavalent 5.000 92.6 85 115 200.10 0 4.600 0.6504.630

Sample ID: LCS-76814

Batch ID: 76814 TestNo: EPA 7196A Analysis Date: 11/7/2011

Prep Date: 11/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 138233

SeqNo: 2272475

LCSSampType: TestCode: 7196_S

Chromium, Hexavalent 5.000 88.2 85 1150.10 04.410

Sample ID: MB-76814

Batch ID: 76814 TestNo: EPA 7196A Analysis Date: 11/7/2011

Prep Date: 11/9/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 138233

SeqNo: 2272476

MBLKSampType: TestCode: 7196_S

Chromium, Hexavalent 0.10ND

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76701A

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138190

SeqNo: 2271800

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.500.114

Sample ID: LCS-76701

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138190

SeqNo: 2271801

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 95.7 80 1200.50 0.11424.898

Sample ID: 120329-100A-MS

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M27-0

RunNo: 138190

SeqNo: 2271822

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 109 80 1201.0 7.00212.462

Sample ID: 120329-100A-MSD

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M27-0

RunNo: 138190

SeqNo: 2271823

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 101 80 120 201.0 7.002 12.46 3.4712.038

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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76702A

Batch ID: 76702 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138191

SeqNo: 2271824

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.500.163

Sample ID: LCS-76702

Batch ID: 76702 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138191

SeqNo: 2271825

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 1200.50 0.16305.278

Sample ID: 120329-118A-MS

Batch ID: 76702 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M21-0

RunNo: 138191

SeqNo: 2271830

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 103 80 1200.50 2.0617.215

Sample ID: 120329-118A-MSD

Batch ID: 76702 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M21-0

RunNo: 138191

SeqNo: 2271831

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 108 80 120 200.50 2.061 7.215 3.037.437

Qualifiers: 
B Analyte detected in 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

36 of 36











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Client Sample ID: M28-0

Collection Date: 10/10/2011 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329

Lab ID: 120329-097A

DF

Advanced Technology Laboratories Print Date: 15-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111107A 76701QC Batch: PrepDate: 11/3/2011

Lead 11/7/2011 01:06 PM0.50 mg/L 15.6

Qualifiers: B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76701A

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138190

SeqNo: 2271800

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.500.114

Sample ID: LCS-76701

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138190

SeqNo: 2271801

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 95.7 80 1200.50 0.11424.898

Sample ID: 120329-100A-MS

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M27-0

RunNo: 138190

SeqNo: 2271822

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 109 80 1201.0 7.00212.462

Sample ID: 120329-100A-MSD

Batch ID: 76701 TestNo: WET/ EPA 74 Analysis Date: 11/7/2011

Prep Date: 11/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M27-0

RunNo: 138190

SeqNo: 2271823

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 101 80 120 201.0 7.002 12.46 3.4712.038

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

3 of 3







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

22-Nov-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Lab Order: 120329
CASE NARRATIVE

Analytical Comments for Method 7420

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for sample 
120329-100AMS; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Page 1 of 1

2 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 120329

DF

Advanced Technology Laboratories Date: 11/22/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received: 10/14/2011 6:06:08 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NB15-0 10/10/2011 11/21/2011mg/L1.0 76885 1120329-043A 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

3 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 120329

DF

Advanced Technology Laboratories Date: 11/22/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received: 10/14/2011 6:06:08 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NB11-2 10/10/2011 11/21/2011mg/LND 76883 1120329-033A 0.50

NB14-1 10/10/2011 11/21/2011mg/LND 76883 1120329-041A 0.50

NB15-0 10/10/2011 11/21/2011mg/LND 76883 1120329-043A 0.50

NB19-1 10/10/2011 11/21/2011mg/LND 76883 1120329-056A 0.50

M40-0 10/10/2011 11/21/2011mg/LND 76883 1120329-061A 0.50

M39-0 10/10/2011 11/21/2011mg/LND 76883 1120329-064A 0.50

M33-0 10/10/2011 11/21/2011mg/LND 76883 1120329-082A 0.50

M32-0 10/10/2011 11/21/2011mg/LND 76883 1120329-085A 0.50

M31-0 10/10/2011 11/21/2011mg/LND 76883 1120329-088A 0.50

M30-0 10/10/2011 11/21/2011mg/LND 76883 1120329-091A 0.50

M29-0 10/10/2011 11/21/2011mg/LND 76883 1120329-094A 0.50

M28-0 10/10/2011 11/21/2011mg/LND 76883 1120329-097A 0.50

M27-0 10/10/2011 11/21/2011mg/LND 76883 1120329-100A 0.50

M26-0 10/10/2011 11/21/2011mg/LND 76883 1120329-103A 0.50

M23-0 10/10/2011 11/21/2011mg/LND 76883 1120329-112A 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 A3, E8469-06-03

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 120329

DF

Advanced Technology Laboratories Date: 11/22/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received: 10/14/2011 6:06:08 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

NB11-2 10/10/2011 11/21/2011mg/LND 76890 1120329-033A 0.50

NB15-0 10/10/2011 11/21/2011mg/LND 76890 1120329-043A 0.50

NB19-1 10/10/2011 11/21/2011mg/L0.54 76890 1120329-056A 0.50

M40-0 10/10/2011 11/21/2011mg/LND 76890 1120329-061A 0.50

M39-0 10/10/2011 11/21/2011mg/LND 76890 1120329-064A 0.50

M33-0 10/10/2011 11/21/2011mg/LND 76890 1120329-082A 0.50

M32-0 10/10/2011 11/21/2011mg/LND 76890 1120329-085A 0.50

M31-0 10/10/2011 11/21/2011mg/LND 76890 1120329-088A 0.50

M29-0 10/10/2011 11/21/2011mg/LND 76890 1120329-094A 0.50

M27-0 10/10/2011 11/21/2011mg/LND 76890 1120329-100A 0.50

M26-0 10/10/2011 11/21/2011mg/L0.80 76890 1120329-103A 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 A3, E8469-06-03

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 120329

DF

Advanced Technology Laboratories Date: 11/22/2011

Client Sample
ID Collected AnalyzedID

Analyte: pH

Project No: Matrix: Soil

Date Received 10/14/2011 6:06:08 PM

pH
EPA 9045C

Analyst: PT

PQLQC Batch

ANALYTICAL RESULTS

NB11-2 10/10/2011 11/21/2011pH Units7.6 R138358 1120329-033A 0.10

NB14-1 10/10/2011 11/21/2011pH Units8.2 R138358 1120329-041A 0.10

NB15-0 10/10/2011 11/21/2011pH Units8.6 R138358 1120329-043A 0.10

NB19-1 10/10/2011 11/21/2011pH Units8.6 R138358 1120329-056A 0.10

M40-0 10/10/2011 11/21/2011pH Units6.6 R138358 1120329-061A 0.10

M39-0 10/10/2011 11/21/2011pH Units6.6 R138358 1120329-064A 0.10

M33-0 10/10/2011 11/21/2011pH Units6.7 R138358 1120329-082A 0.10

M32-0 10/10/2011 11/21/2011pH Units5.9 R138358 1120329-085A 0.10

M31-0 10/10/2011 11/21/2011pH Units6.6 R138358 1120329-088A 0.10

M30-0 10/10/2011 11/21/2011pH Units7.5 R138358 1120329-091A 0.10

M29-0 10/10/2011 11/21/2011pH Units7.1 R138359 1120329-094A 0.10

M28-0 10/10/2011 11/21/2011pH Units7.1 R138359 1120329-097A 0.10

M27-0 10/10/2011 11/21/2011pH Units6.9 R138359 1120329-100A 0.10

M26-0 10/10/2011 11/21/2011pH Units6.8 R138359 1120329-103A 0.10

M23-0 10/10/2011 11/21/2011pH Units6.8 R138359 1120329-112A 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 

22-Nov-11Date:Advanced Technology Laboratories

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI

Sample ID: MB-76883A

Batch ID: 76883 TestNo: WET DI/ EPA Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138363

SeqNo: 2274073

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.50ND

Sample ID: LCS-76883

Batch ID: 76883 TestNo: WET DI/ EPA Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138363

SeqNo: 2274074

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 96.5 80 1200.50 04.825

Sample ID: 120329-091A-MS

Batch ID: 76883 TestNo: WET DI/ EPA Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M30-0

RunNo: 138363

SeqNo: 2274086

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 99.1 70 1300.50 04.956

Sample ID: MB-76883B

Batch ID: 76883 TestNo: WET DI/ EPA Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138363

SeqNo: 2274087

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.50ND

Sample ID: 120329-112A-MS

Batch ID: 76883 TestNo: WET DI/ EPA Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M23-0

RunNo: 138363

SeqNo: 2274094

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 98.4 70 1300.50 04.919

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI

Sample ID: 120329-112A-MSD

Batch ID: 76883 TestNo: WET DI/ EPA Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M23-0

RunNo: 138363

SeqNo: 2274095

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 98.7 70 130 200.50 0 4.919 0.2704.933

Qualifiers: 
B Analyte detected in 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

8 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Marin-Sonoma Narrows A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76885A

Batch ID: 76885 TestNo: WET/ EPA 74 Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138365

SeqNo: 2274117

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.500.122

Sample ID: LCS-76885

Batch ID: 76885 TestNo: WET/ EPA 74 Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138365

SeqNo: 2274118

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 96.0 80 1200.50 0.12154.924

Sample ID: 120329-112A-MS

Batch ID: 76885 TestNo: WET/ EPA 74 Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M23-0

RunNo: 138365

SeqNo: 2274125

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 103 80 1200.50 2.9118.083

Sample ID: 120329-112A-MSD

Batch ID: 76885 TestNo: WET/ EPA 74 Analysis Date: 11/21/2011

Prep Date: 11/19/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M23-0

RunNo: 138365

SeqNo: 2274126

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 120 200.50 2.911 8.083 0.7408.023

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-76890A

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138367

SeqNo: 2274139

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: MB-76887A TCLP

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138367

SeqNo: 2274140

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: LCS-76890

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138367

SeqNo: 2274141

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 106 80 1200.50 01.059

Sample ID: 120329-100A-MS

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M27-0

RunNo: 138367

SeqNo: 2274153

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 141 70 130 S0.50 03.528

Sample ID: MB-76890B

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138367

SeqNo: 2274154

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-76887B TCLP

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138367

SeqNo: 2274155

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: 120329-103A-MS

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M26-0

RunNo: 138367

SeqNo: 2274158

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 116 70 1300.50 0.80283.704

Sample ID: 120329-103A-MSD

Batch ID: 76890 TestNo: EPA 1311/ 74 Analysis Date: 11/21/2011

Prep Date: 11/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: M26-0

RunNo: 138367

SeqNo: 2274159

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.50 0.8028 3.704 0.9913.667

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 120329-056ADUP

Batch ID: R138358 TestNo: EPA 9045C Analysis Date: 11/21/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: NB19-1

RunNo: 138358

SeqNo: 2274060

DUPSampType: TestCode: 9045_S

pH 200.10 8.580 0.3498.610

Qualifiers: 
B Analyte detected in 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 A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120329
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 120329-103ADUP

Batch ID: R138359 TestNo: EPA 9045C Analysis Date: 11/21/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: M26-0

RunNo: 138359

SeqNo: 2274071

DUPSampType: TestCode: 9045_S

pH 200.10 6.790 1.046.720

Qualifiers: 
B Analyte detected in 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 

07-Nov-11Date:Advanced Technology Laboratories

Project: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415
CASE NARRATIVE

Analytical Comments for Method 6010

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 120415-002A-
MSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (DRO)

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 120381-048A-
MSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (GRO)

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 120361-012A-
MSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8021

Sample 120415-006B was analyzed passed hold time due to instrument problems.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
120467-001A-MS and 120467-001A-MSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Page 1 of 44
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: M&N - 193, E8469-06-03

Client Sample ID: GB1-1

Collection Date: 10/19/2011 10:29:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-001A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111027F 76519QC Batch: PrepDate: 10/26/2011

Antimony 10/27/2011 09:55 PM2.0 mg/Kg 1ND
Arsenic 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Barium 10/27/2011 09:55 PM1.0 mg/Kg 1280
Beryllium 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Cadmium 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Chromium 10/27/2011 09:55 PM1.0 mg/Kg 171
Cobalt 10/27/2011 09:55 PM1.0 mg/Kg 119
Copper 10/27/2011 09:55 PM2.0 mg/Kg 160
Lead 10/27/2011 09:55 PM1.0 mg/Kg 18.8
Molybdenum 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Nickel 10/27/2011 09:55 PM1.0 mg/Kg 175
Selenium 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Silver 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Thallium 10/27/2011 09:55 PM1.0 mg/Kg 1ND
Vanadium 10/27/2011 09:55 PM1.0 mg/Kg 131
Zinc 10/27/2011 09:55 PM1.0 mg/Kg 163

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111026A 76475QC Batch: PrepDate: 10/25/2011

DRO 10/26/2011 01:32 PM1.0 mg/Kg 111
ORO 10/26/2011 01:32 PM1.0 mg/Kg 132
 Surr: p-Terphenyl 10/26/2011 01:32 PM39-123 %REC 178.1

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111027C 76526QC Batch: PrepDate: 10/27/2011

Mercury 10/27/2011 03:04 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: M&N - 193, E8469-06-03

Client Sample ID: GB1-3

Collection Date: 10/19/2011 10:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-002A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111027A 76520QC Batch: PrepDate: 10/26/2011

Antimony 10/27/2011 11:28 AM2.0 mg/Kg 1ND
Arsenic 10/27/2011 11:28 AM1.0 mg/Kg 14.4
Barium 10/27/2011 11:28 AM1.0 mg/Kg 175
Beryllium 10/27/2011 11:28 AM1.0 mg/Kg 1ND
Cadmium 10/27/2011 11:28 AM1.0 mg/Kg 1ND
Chromium 10/27/2011 11:28 AM1.0 mg/Kg 150
Cobalt 10/27/2011 11:28 AM1.0 mg/Kg 111
Copper 10/27/2011 11:28 AM2.0 mg/Kg 117
Lead 10/27/2011 11:28 AM1.0 mg/Kg 17.0
Molybdenum 10/27/2011 11:28 AM1.0 mg/Kg 1ND
Nickel 10/27/2011 11:28 AM1.0 mg/Kg 158
Selenium 10/27/2011 11:28 AM1.0 mg/Kg 1ND
Silver 10/27/2011 11:28 AM1.0 mg/Kg 1ND
Thallium 10/27/2011 11:28 AM1.0 mg/Kg 1ND
Vanadium 10/27/2011 11:28 AM1.0 mg/Kg 117
Zinc 10/27/2011 11:28 AM1.0 mg/Kg 141

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111026C 76512QC Batch: PrepDate: 10/26/2011

DRO 10/26/2011 06:34 PM1.0 mg/Kg 114
ORO 10/26/2011 06:34 PM1.0 mg/Kg 114
 Surr: p-Terphenyl 10/26/2011 06:34 PM39-123 %REC 160.1

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

GRO 10/26/2011 06:28 AM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/26/2011 06:28 AM69-158 %REC 1117

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Benzene 10/26/2011 06:28 AM5.0 µg/Kg 1ND
Ethylbenzene 10/26/2011 06:28 AM5.0 µg/Kg 1ND
m,p-Xylene 10/26/2011 06:28 AM10 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: M&N - 193, E8469-06-03

Client Sample ID: GB1-3

Collection Date: 10/19/2011 10:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-002A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Methyl tert-butyl ether 10/26/2011 06:28 AM5.0 µg/Kg 1ND
o-Xylene 10/26/2011 06:28 AM5.0 µg/Kg 1ND
Toluene 10/26/2011 06:28 AM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/26/2011 06:28 AM65-140 %REC 1118

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111027A 76527QC Batch: PrepDate: 10/27/2011

Mercury 10/27/2011 12:52 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: M&N - 193, E8469-06-03

Client Sample ID: GB1-5

Collection Date: 10/19/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-003A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111027A 76520QC Batch: PrepDate: 10/26/2011

Antimony 10/27/2011 11:46 AM2.0 mg/Kg 1ND
Arsenic 10/27/2011 11:46 AM1.0 mg/Kg 110
Barium 10/27/2011 11:46 AM1.0 mg/Kg 1110
Beryllium 10/27/2011 11:46 AM1.0 mg/Kg 1ND
Cadmium 10/27/2011 11:46 AM1.0 mg/Kg 1ND
Chromium 10/27/2011 11:46 AM1.0 mg/Kg 157
Cobalt 10/27/2011 11:46 AM1.0 mg/Kg 118
Copper 10/27/2011 11:46 AM2.0 mg/Kg 126
Lead 10/27/2011 11:46 AM1.0 mg/Kg 111
Molybdenum 10/27/2011 11:46 AM1.0 mg/Kg 1ND
Nickel 10/27/2011 11:46 AM1.0 mg/Kg 169
Selenium 10/27/2011 11:46 AM1.0 mg/Kg 1ND
Silver 10/27/2011 11:46 AM1.0 mg/Kg 1ND
Thallium 10/27/2011 11:46 AM1.0 mg/Kg 1ND
Vanadium 10/27/2011 11:46 AM1.0 mg/Kg 120
Zinc 10/27/2011 11:46 AM1.0 mg/Kg 152

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

GRO 10/26/2011 06:44 AM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/26/2011 06:44 AM69-158 %REC 1113

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Benzene 10/26/2011 06:44 AM5.0 µg/Kg 1ND
Ethylbenzene 10/26/2011 06:44 AM5.0 µg/Kg 1ND
m,p-Xylene 10/26/2011 06:44 AM10 µg/Kg 1ND
Methyl tert-butyl ether 10/26/2011 06:44 AM5.0 µg/Kg 1ND
o-Xylene 10/26/2011 06:44 AM5.0 µg/Kg 1ND
Toluene 10/26/2011 06:44 AM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/26/2011 06:44 AM65-140 %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: M&N - 193, E8469-06-03

Client Sample ID: GB1-5

Collection Date: 10/19/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-003A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111027A 76527QC Batch: PrepDate: 10/27/2011

Mercury 10/27/2011 12:54 PM0.10 mg/Kg 10.13

Qualifiers: B Analyte detected in 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-4

Collection Date: 10/19/2011 11:27:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-004A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111027A 76520QC Batch: PrepDate: 10/26/2011

Antimony 10/27/2011 11:49 AM2.0 mg/Kg 1ND
Arsenic 10/27/2011 11:49 AM1.0 mg/Kg 13.1
Barium 10/27/2011 11:49 AM1.0 mg/Kg 142
Beryllium 10/27/2011 11:49 AM1.0 mg/Kg 1ND
Cadmium 10/27/2011 11:49 AM1.0 mg/Kg 1ND
Chromium 10/27/2011 11:49 AM1.0 mg/Kg 146
Cobalt 10/27/2011 11:49 AM1.0 mg/Kg 15.7
Copper 10/27/2011 11:49 AM2.0 mg/Kg 118
Lead 10/27/2011 11:49 AM1.0 mg/Kg 128
Molybdenum 10/27/2011 11:49 AM1.0 mg/Kg 1ND
Nickel 10/27/2011 11:49 AM1.0 mg/Kg 155
Selenium 10/27/2011 11:49 AM1.0 mg/Kg 1ND
Silver 10/27/2011 11:49 AM1.0 mg/Kg 1ND
Thallium 10/27/2011 11:49 AM1.0 mg/Kg 1ND
Vanadium 10/27/2011 11:49 AM1.0 mg/Kg 133
Zinc 10/27/2011 11:49 AM1.0 mg/Kg 140

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111026C 76512QC Batch: PrepDate: 10/26/2011

DRO 10/26/2011 07:54 PM1.0 mg/Kg 12.4
ORO 10/26/2011 07:54 PM1.0 mg/Kg 18.0
 Surr: p-Terphenyl 10/26/2011 07:54 PM39-123 %REC 169.6

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

GRO 10/26/2011 06:59 AM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/26/2011 06:59 AM69-158 %REC 1112

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Benzene 10/26/2011 06:59 AM5.0 µg/Kg 1ND
Ethylbenzene 10/26/2011 06:59 AM5.0 µg/Kg 1ND
m,p-Xylene 10/26/2011 06:59 AM10 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-4

Collection Date: 10/19/2011 11:27:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-004A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Methyl tert-butyl ether 10/26/2011 06:59 AM5.0 µg/Kg 1ND
o-Xylene 10/26/2011 06:59 AM5.0 µg/Kg 1ND
Toluene 10/26/2011 06:59 AM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/26/2011 06:59 AM65-140 %REC 1114

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111027A 76527QC Batch: PrepDate: 10/27/2011

Mercury 10/27/2011 12:56 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-6.5 (GW1)

Collection Date: 10/19/2011 12:01:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-005A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111027A 76520QC Batch: PrepDate: 10/26/2011

Antimony 10/27/2011 11:52 AM2.0 mg/Kg 1ND
Arsenic 10/27/2011 11:52 AM1.0 mg/Kg 13.9
Barium 10/27/2011 11:52 AM1.0 mg/Kg 1190
Beryllium 10/27/2011 11:52 AM1.0 mg/Kg 1ND
Cadmium 10/27/2011 11:52 AM1.0 mg/Kg 1ND
Chromium 10/27/2011 11:52 AM1.0 mg/Kg 145
Cobalt 10/27/2011 11:52 AM1.0 mg/Kg 112
Copper 10/27/2011 11:52 AM2.0 mg/Kg 114
Lead 10/27/2011 11:52 AM1.0 mg/Kg 15.5
Molybdenum 10/27/2011 11:52 AM1.0 mg/Kg 1ND
Nickel 10/27/2011 11:52 AM1.0 mg/Kg 147
Selenium 10/27/2011 11:52 AM1.0 mg/Kg 1ND
Silver 10/27/2011 11:52 AM1.0 mg/Kg 1ND
Thallium 10/27/2011 11:52 AM1.0 mg/Kg 1ND
Vanadium 10/27/2011 11:52 AM1.0 mg/Kg 138
Zinc 10/27/2011 11:52 AM1.0 mg/Kg 125

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111026C 76512QC Batch: PrepDate: 10/26/2011

DRO 10/26/2011 06:44 PM1.0 mg/Kg 1ND
ORO 10/26/2011 06:44 PM1.0 mg/Kg 1ND
 Surr: p-Terphenyl 10/26/2011 06:44 PM39-123 %REC 171.0

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

GRO 10/26/2011 07:14 AM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 10/26/2011 07:14 AM69-158 %REC 1123

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Benzene 10/26/2011 07:14 AM5.0 µg/Kg 1ND
Ethylbenzene 10/26/2011 07:14 AM5.0 µg/Kg 1ND
m,p-Xylene 10/26/2011 07:14 AM10 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-6.5 (GW1)

Collection Date: 10/19/2011 12:01:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-005A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111025B E11VS369QC Batch: PrepDate:

Methyl tert-butyl ether 10/26/2011 07:14 AM5.0 µg/Kg 1ND
o-Xylene 10/26/2011 07:14 AM5.0 µg/Kg 1ND
Toluene 10/26/2011 07:14 AM5.0 µg/Kg 1ND
 Surr: Bromofluorobenzene (PID) 10/26/2011 07:14 AM65-140 %REC 1123

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111027A 76527QC Batch: PrepDate: 10/27/2011

Mercury 10/27/2011 12:58 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-GW

Collection Date: 10/19/2011 12:51:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-006A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: BDRunID: MS11_111026A A11VW208QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,1,1-Trichloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,1,2,2-Tetrachloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,1,2-Trichloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,1-Dichloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,1-Dichloroethene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,1-Dichloropropene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2,3-Trichlorobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2,3-Trichloropropane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2,4-Trichlorobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2,4-Trimethylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2-Dibromo-3-chloropropane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2-Dibromoethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2-Dichlorobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2-Dichloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,2-Dichloropropane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,3,5-Trimethylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,3-Dichlorobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
1,3-Dichloropropane 10/26/2011 04:17 PM0.50 µg/L 1ND
1,4-Dichlorobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
2,2-Dichloropropane 10/26/2011 04:17 PM0.50 µg/L 1ND
2-Chlorotoluene 10/26/2011 04:17 PM0.50 µg/L 1ND
4-Chlorotoluene 10/26/2011 04:17 PM0.50 µg/L 1ND
4-Isopropyltoluene 10/26/2011 04:17 PM0.50 µg/L 1ND
Benzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Bromobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Bromodichloromethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Bromoform 10/26/2011 04:17 PM0.50 µg/L 1ND
Bromomethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Carbon tetrachloride 10/26/2011 04:17 PM0.50 µg/L 1ND
Chlorobenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Chloroethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Chloroform 10/26/2011 04:17 PM0.50 µg/L 1ND
Chloromethane 10/26/2011 04:17 PM0.50 µg/L 1ND
cis-1,2-Dichloroethene 10/26/2011 04:17 PM0.50 µg/L 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

12 of 45



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: M&N - 193, E8469-06-03

Client Sample ID: GB1A-GW

Collection Date: 10/19/2011 12:51:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-006A

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: BDRunID: MS11_111026A A11VW208QC Batch: PrepDate:

cis-1,3-Dichloropropene 10/26/2011 04:17 PM0.50 µg/L 1ND
Dibromochloromethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Dibromomethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Dichlorodifluoromethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Ethylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Hexachlorobutadiene 10/26/2011 04:17 PM0.50 µg/L 1ND
Isopropylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
m,p-Xylene 10/26/2011 04:17 PM1.0 µg/L 1ND
Methylene chloride 10/26/2011 04:17 PM1.0 µg/L 1ND
n-Butylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
n-Propylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Naphthalene 10/26/2011 04:17 PM0.50 µg/L 1ND
o-Xylene 10/26/2011 04:17 PM0.50 µg/L 1ND
sec-Butylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Styrene 10/26/2011 04:17 PM0.50 µg/L 1ND
tert-Butylbenzene 10/26/2011 04:17 PM0.50 µg/L 1ND
Tetrachloroethene 10/26/2011 04:17 PM0.50 µg/L 1ND
Toluene 10/26/2011 04:17 PM0.50 µg/L 1ND
trans-1,2-Dichloroethene 10/26/2011 04:17 PM0.50 µg/L 1ND
Trichloroethene 10/26/2011 04:17 PM0.50 µg/L 1ND
Trichlorofluoromethane 10/26/2011 04:17 PM0.50 µg/L 1ND
Vinyl chloride 10/26/2011 04:17 PM0.50 µg/L 1ND
 Surr: 1,2-Dichloroethane-d4 10/26/2011 04:17 PM70-130 %REC 196.6
 Surr: 4-Bromofluorobenzene 10/26/2011 04:17 PM70-130 %REC 199.8
 Surr: Dibromofluoromethane 10/26/2011 04:17 PM70-130 %REC 198.4
 Surr: Toluene-d8 10/26/2011 04:17 PM70-130 %REC 1104

Qualifiers: B Analyte detected in 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-GW

Collection Date: 10/19/2011 12:51:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-006B

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

GASOLINE RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: DMPRunID: GC6_111102A I11VW022QC Batch: PrepDate:

GRO 11/2/2011 04:27 PM0.050 mg/L 10.053
 Surr: Bromofluorobenzene (FID) 11/2/2011 04:27 PM70-130 %REC 1102

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: DMPRunID: GC6_111104A I11VW025QC Batch: PrepDate:

Benzene H 11/4/2011 06:07 PM0.50 µg/L 1ND
Ethylbenzene H 11/4/2011 06:07 PM0.50 µg/L 1ND
m,p-Xylene H 11/4/2011 06:07 PM1.0 µg/L 1ND
Methyl tert-butyl ether H 11/4/2011 06:07 PM0.50 µg/L 1ND
o-Xylene H 11/4/2011 06:07 PM0.50 µg/L 1ND
Toluene H 11/4/2011 06:07 PM0.50 µg/L 1ND
 Surr: Bromofluorobenzene (PID) H 11/4/2011 06:07 PM70-130 %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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-GW

Collection Date: 10/19/2011 12:51:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-006C

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3510C

RunID: GC16_111025D 76458QC Batch: PrepDate: 10/25/2011

DRO 10/25/2011 08:57 PM0.062 mg/L 1ND
ORO 10/25/2011 08:57 PM0.062 mg/L 1ND
 Surr: p-Terphenyl 10/25/2011 08:57 PM48-124 %REC 159.5

Qualifiers: B Analyte detected in 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: M&N - 193, E8469-06-03

Client Sample ID: GB1A-GW

Collection Date: 10/19/2011 12:51:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415

Lab ID: 120415-006D

DF

Advanced Technology Laboratories Print Date: 07-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3010A

RunID: ICP8_111026F 76503QC Batch: PrepDate: 10/26/2011

Antimony 10/26/2011 07:20 PM0.0050 mg/L 10.021
Arsenic 10/26/2011 07:20 PM0.010 mg/L 10.11
Barium 10/26/2011 07:20 PM0.0030 mg/L 13.2
Beryllium 10/26/2011 07:20 PM0.0030 mg/L 10.0032
Cadmium 10/26/2011 07:20 PM0.0030 mg/L 10.020
Chromium 10/26/2011 07:20 PM0.0030 mg/L 12.1
Cobalt 10/26/2011 07:20 PM0.0030 mg/L 10.42
Copper 10/26/2011 07:20 PM0.0050 mg/L 10.82
Lead 10/26/2011 07:20 PM0.0050 mg/L 10.25
Molybdenum 10/26/2011 07:20 PM0.0050 mg/L 1ND
Nickel 10/26/2011 07:20 PM0.0050 mg/L 12.8
Selenium 10/26/2011 07:20 PM0.010 mg/L 1ND
Silver 10/26/2011 07:20 PM0.0030 mg/L 1ND
Thallium 10/26/2011 07:20 PM0.015 mg/L 1ND
Vanadium 10/26/2011 07:20 PM0.0030 mg/L 11.5
Zinc 10/26/2011 07:20 PM0.010 mg/L 11.2

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7470A

Analyst: VVRunID: AA1_111027C 76528QC Batch: PrepDate: 10/26/2011

Mercury 10/27/2011 01:47 PM0.20 µg/L 11.8

Qualifiers: B Analyte detected in 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 

07-Nov-11Date:Advanced Technology Laboratories

Project: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76519

Batch ID: 76519 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137924

SeqNo: 2265769

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.161
Arsenic 1.0ND
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.00.022
Cobalt 1.0ND
Copper 2.00.504
Lead 1.0ND
Molybdenum 1.00.112
Nickel 1.0ND
Selenium 1.0ND
Silver 1.00.221
Thallium 1.00.121
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76519

Batch ID: 76519 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137924

SeqNo: 2265770

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 87.7 80 1202.0 0.160644.022
Arsenic 50.00 83.7 80 1201.0 041.848
Barium 50.00 93.7 80 1201.0 046.833
Beryllium 50.00 97.2 80 1201.0 048.601
Cadmium 50.00 87.3 80 1201.0 043.642
Chromium 50.00 87.9 80 1201.0 0.0224543.974
Cobalt 50.00 90.9 80 1201.0 045.432

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
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76519

Batch ID: 76519 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137924

SeqNo: 2265770

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 90.6 80 1202.0 0.504145.824
Lead 50.00 90.0 80 1201.0 045.015
Molybdenum 50.00 92.0 80 1201.0 0.111846.111
Nickel 50.00 90.2 80 1201.0 045.100
Selenium 50.00 82.9 80 1201.0 041.444
Silver 50.00 87.2 80 1201.0 0.221343.809
Thallium 50.00 86.5 80 1201.0 0.120943.375
Vanadium 50.00 93.5 80 1201.0 046.762
Zinc 50.00 87.9 80 1201.0 043.951

Sample ID: 120413-053A-MS

Batch ID: 76519 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137924

SeqNo: 2265773

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 61.5 44 1052.0 0.717177.567
Arsenic 125.0 67.1 57 1031.0 1.44785.357
Barium 125.0 71.9 36 1341.0 147.2237.071
Beryllium 125.0 78.8 64 1061.0 098.508
Cadmium 125.0 66.9 58 1021.0 0.780684.352
Chromium 125.0 70.4 55 1051.0 34.73122.761
Cobalt 125.0 70.5 59 1051.0 13.88102.020
Copper 125.0 85.5 64 1172.0 28.24135.146
Lead 125.0 68.4 46 1161.0 5.16690.707
Molybdenum 125.0 69.1 59 1081.0 086.369
Nickel 125.0 69.4 52 1091.0 41.03127.730
Selenium 125.0 63.9 56 1001.0 079.934
Silver 125.0 76.5 65 1071.0 095.654
Thallium 125.0 62.2 47 1001.0 077.691
Vanadium 125.0 78.0 64 1101.0 57.21154.677
Zinc 125.0 65.4 37 1231.0 46.63128.413

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120413-053A-MSD

Batch ID: 76519 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137924

SeqNo: 2265774

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 61.8 44 105 202.0 0.7171 77.57 0.58378.020
Arsenic 125.0 66.7 57 103 201.0 1.447 85.36 0.62584.825
Barium 125.0 73.8 36 134 201.0 147.2 237.1 0.979239.402
Beryllium 125.0 76.6 64 106 201.0 0 98.51 2.8095.789
Cadmium 125.0 66.7 58 102 201.0 0.7806 84.35 0.20984.176
Chromium 125.0 71.0 55 105 201.0 34.73 122.8 0.623123.528
Cobalt 125.0 70.4 59 105 201.0 13.88 102.0 0.164101.853
Copper 125.0 85.6 64 117 202.0 28.24 135.1 0.0531135.217
Lead 125.0 68.2 46 116 201.0 5.166 90.71 0.35190.389
Molybdenum 125.0 68.9 59 108 201.0 0 86.37 0.22586.175
Nickel 125.0 70.3 52 109 201.0 41.03 127.7 0.876128.854
Selenium 125.0 63.2 56 100 201.0 0 79.93 1.1279.040
Silver 125.0 74.3 65 107 201.0 0 95.65 2.9792.857
Thallium 125.0 62.2 47 100 201.0 0 77.69 0.089277.760
Vanadium 125.0 78.2 64 110 201.0 57.21 154.7 0.146154.904
Zinc 125.0 66.1 37 123 201.0 46.63 128.4 0.615129.205

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76520

Batch ID: 76520 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137883

SeqNo: 2265094

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.133
Arsenic 1.00.146
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.0ND
Cobalt 1.0ND
Copper 2.00.390
Lead 1.0ND
Molybdenum 1.0ND
Nickel 1.00.067
Selenium 1.0ND
Silver 1.0ND
Thallium 1.00.119
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-76520

Batch ID: 76520 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137883

SeqNo: 2265095

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 96.3 80 1202.0 0.132948.285
Arsenic 50.00 89.9 80 1201.0 0.145945.084
Barium 50.00 97.1 80 1201.0 048.547
Beryllium 50.00 97.3 80 1201.0 048.673
Cadmium 50.00 93.5 80 1201.0 046.774
Chromium 50.00 89.3 80 1201.0 044.641
Cobalt 50.00 94.2 80 1201.0 047.102
Copper 50.00 93.6 80 1202.0 0.390247.172
Lead 50.00 94.4 80 1201.0 047.196

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76520

Batch ID: 76520 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137883

SeqNo: 2265095

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 97.9 80 1201.0 048.937
Nickel 50.00 92.0 80 1201.0 0.0667346.045
Selenium 50.00 90.3 80 1201.0 045.169
Silver 50.00 89.6 80 1201.0 044.804
Thallium 50.00 92.7 80 1201.0 0.118946.480
Vanadium 50.00 95.8 80 1201.0 047.901
Zinc 50.00 94.5 80 1201.0 047.259

Sample ID: 120415-002A-MS

Batch ID: 76520 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: GB1-3

RunNo: 137883

SeqNo: 2265097

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 73.7 44 1052.0 0.994293.125
Arsenic 125.0 80.5 57 1031.0 4.370104.994
Barium 125.0 124 36 1341.0 75.36229.861
Beryllium 125.0 83.8 64 1061.0 0104.751
Cadmium 125.0 80.7 58 1021.0 0.6252101.558
Chromium 125.0 88.8 55 1051.0 49.91160.904
Cobalt 125.0 81.3 59 1051.0 10.95112.579
Copper 125.0 91.0 64 1172.0 17.32131.113
Lead 125.0 79.9 46 1161.0 7.014106.947
Molybdenum 125.0 81.2 59 1081.0 0101.460
Nickel 125.0 85.4 52 1091.0 58.07164.859
Selenium 125.0 78.0 56 1001.0 097.502
Silver 125.0 84.2 65 1071.0 0105.208
Thallium 125.0 74.9 47 1001.0 093.663
Vanadium 125.0 88.0 64 1101.0 16.67126.669
Zinc 125.0 84.4 37 1231.0 40.69146.137

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120415-002A-MSD

Batch ID: 76520 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: GB1-3

RunNo: 137883

SeqNo: 2265098

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 68.2 44 105 202.0 0.9942 93.13 7.7086.216
Arsenic 125.0 74.5 57 103 201.0 4.370 105.0 7.3497.557
Barium 125.0 79.6 36 134 20 R1.0 75.36 229.9 27.2174.827
Beryllium 125.0 76.7 64 106 201.0 0 104.8 8.9095.822
Cadmium 125.0 74.0 58 102 201.0 0.6252 101.6 8.6693.125
Chromium 125.0 74.8 55 105 201.0 49.91 160.9 11.5143.415
Cobalt 125.0 73.1 59 105 201.0 10.95 112.6 9.56102.304
Copper 125.0 79.4 64 117 202.0 17.32 131.1 11.8116.561
Lead 125.0 73.5 46 116 201.0 7.014 106.9 7.8898.839
Molybdenum 125.0 75.6 59 108 201.0 0 101.5 7.1394.473
Nickel 125.0 70.4 52 109 201.0 58.07 164.9 12.1146.059
Selenium 125.0 72.5 56 100 201.0 0 97.50 7.3490.602
Silver 125.0 77.3 65 107 201.0 0 105.2 8.5596.582
Thallium 125.0 69.6 47 100 201.0 0 93.66 7.3487.035
Vanadium 125.0 78.5 64 110 201.0 16.67 126.7 9.87114.749
Zinc 125.0 73.9 37 123 201.0 40.69 146.1 9.33133.115

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: MB-76503

Batch ID: 76503 TestNo: EPA 6010B Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 137859

SeqNo: 2264725

MBLKSampType: TestCode: 6010_W

EPA 3010A

Antimony 0.010ND
Arsenic 0.0100.001
Barium 0.00300.000123
Beryllium 0.00300.000331
Cadmium 0.0030ND
Chromium 0.0030ND
Cobalt 0.00300.000147
Copper 0.00500.002
Lead 0.0050ND
Molybdenum 0.0050ND
Nickel 0.00500.000555
Selenium 0.010ND
Silver 0.00300.000591
Thallium 0.0150.001
Vanadium 0.0030ND
Zinc 0.0100.009

Sample ID: LCS-76503

Batch ID: 76503 TestNo: EPA 6010B Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 137859

SeqNo: 2264727

LCSSampType: TestCode: 6010_W

EPA 3010A

Antimony 1.000 98.2 85 1150.010 00.982
Arsenic 1.000 93.1 85 1150.010 0.0013530.932
Barium 1.000 98.0 85 1150.0030 0.00012280.981
Beryllium 1.000 104 85 1150.0030 0.00033101.043
Cadmium 1.000 94.0 85 1150.0030 00.940
Chromium 1.000 91.2 85 1150.0030 00.912
Cobalt 1.000 96.4 85 1150.0030 0.00014710.964
Copper 1.000 97.7 85 1150.0050 0.0024780.979
Lead 1.000 97.4 85 1150.0050 00.974

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: LCS-76503

Batch ID: 76503 TestNo: EPA 6010B Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 137859

SeqNo: 2264727

LCSSampType: TestCode: 6010_W

EPA 3010A

Molybdenum 1.000 95.3 85 1150.0050 00.953
Nickel 1.000 95.5 85 1150.0050 0.00055540.956
Selenium 1.000 94.4 85 1150.010 00.944
Silver 1.000 98.1 85 1150.0030 0.00059070.982
Thallium 1.000 94.5 85 1150.015 0.0012500.947
Vanadium 1.000 98.1 85 1150.0030 00.981
Zinc 1.000 94.2 85 1150.010 0.0091750.952

Sample ID: 120417-006D-MS

Batch ID: 76503 TestNo: EPA 6010B Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137859

SeqNo: 2264736

MSSampType: TestCode: 6010_W

EPA 3010A

Antimony 2.500 98.4 77 1230.010 02.460
Arsenic 2.500 94.6 80 1180.010 0.0048862.370
Barium 2.500 92.3 78 1200.0030 0.17742.486
Beryllium 2.500 97.6 81 1200.0030 02.439
Cadmium 2.500 87.1 76 1170.0030 0.00036832.177
Chromium 2.500 85.6 75 1100.0030 0.040542.181
Cobalt 2.500 91.3 76 1180.0030 0.011082.294
Copper 2.500 101 78 1230.0050 0.022972.552
Lead 2.500 89.7 78 1170.0050 0.0089342.251
Molybdenum 2.500 90.5 81 1150.0050 0.0036032.266
Nickel 2.500 88.2 75 1180.0050 0.036972.242
Selenium 2.500 91.8 78 1160.010 02.294
Silver 2.500 101 80 1220.0030 02.520
Thallium 2.500 88.5 69 1220.015 02.212
Vanadium 2.500 97.3 77 1200.0030 0.038092.472
Zinc 2.500 87.5 73 1190.010 0.072902.260

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: 120417-006D-MSD

Batch ID: 76503 TestNo: EPA 6010B Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137859

SeqNo: 2264737

MSDSampType: TestCode: 6010_W

EPA 3010A

Antimony 2.500 97.1 77 123 200.010 0 2.460 1.312.428
Arsenic 2.500 93.8 80 118 200.010 0.004886 2.370 0.8432.350
Barium 2.500 92.6 78 120 200.0030 0.1774 2.486 0.2632.493
Beryllium 2.500 98.3 81 120 200.0030 0 2.439 0.7392.457
Cadmium 2.500 86.4 76 117 200.0030 0.0003683 2.177 0.7192.161
Chromium 2.500 85.7 75 110 200.0030 0.04054 2.181 0.1472.184
Cobalt 2.500 91.0 76 118 200.0030 0.01108 2.294 0.3932.285
Copper 2.500 101 78 123 200.0050 0.02297 2.552 0.2582.559
Lead 2.500 89.1 78 117 200.0050 0.008934 2.251 0.6702.236
Molybdenum 2.500 90.6 81 115 200.0050 0.003603 2.266 0.1662.270
Nickel 2.500 88.0 75 118 200.0050 0.03697 2.242 0.1842.237
Selenium 2.500 90.8 78 116 200.010 0 2.294 1.102.269
Silver 2.500 101 80 122 200.0030 0 2.520 0.002432.519
Thallium 2.500 87.0 69 122 200.015 0 2.212 1.672.175
Vanadium 2.500 97.6 77 120 200.0030 0.03809 2.472 0.2722.479
Zinc 2.500 87.3 73 119 200.010 0.07290 2.260 0.1952.255

Qualifiers: 
B Analyte detected in 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

25 of 45



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 7470_W

Sample ID: MB-76528

Batch ID: 76528 TestNo: EPA 7470A Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 137889

SeqNo: 2265166

MBLKSampType: TestCode: 7470_W

Mercury 0.20ND

Sample ID: LCS-76528

Batch ID: 76528 TestNo: EPA 7470A Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW

RunNo: 137889

SeqNo: 2265167

LCSSampType: TestCode: 7470_W

Mercury 10.00 93.9 85 1150.20 09.394

Sample ID: 120399-001C-MS

Batch ID: 76528 TestNo: EPA 7470A Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 137889

SeqNo: 2265168

MSSampType: TestCode: 7470_W

Mercury 10.00 92.6 70 1300.20 09.264

Sample ID: 120399-001C-MSD

Batch ID: 76528 TestNo: EPA 7470A Analysis Date: 10/27/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 137889

SeqNo: 2265169

MSDSampType: TestCode: 7470_W

Mercury 10.00 93.8 70 130 200.20 0 9.264 1.299.384

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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76526

Batch ID: 76526 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137908

SeqNo: 2265582

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76526

Batch ID: 76526 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137908

SeqNo: 2265583

LCSSampType: TestCode: 7471_S

Mercury 0.8300 101 80 1200.10 00.841

Sample ID: 120415-001A-MS

Batch ID: 76526 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: GB1-1

RunNo: 137908

SeqNo: 2265584

MSSampType: TestCode: 7471_S

Mercury 0.8300 118 70 1300.10 0.060031.038

Sample ID: 120415-001A-MSD

Batch ID: 76526 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: GB1-1

RunNo: 137908

SeqNo: 2265585

MSDSampType: TestCode: 7471_S

Mercury 0.8300 117 70 130 200.10 0.06003 1.038 0.4231.033

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76527

Batch ID: 76527 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137880

SeqNo: 2265017

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76527

Batch ID: 76527 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137880

SeqNo: 2265018

LCSSampType: TestCode: 7471_S

Mercury 0.8300 110 80 1200.10 00.910

Sample ID: 120416-001A-MS

Batch ID: 76527 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137880

SeqNo: 2265019

MSSampType: TestCode: 7471_S

Mercury 0.8300 110 70 1300.10 0.030480.947

Sample ID: 120416-001A-MSD

Batch ID: 76527 TestNo: EPA 7471A Analysis Date: 10/27/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137880

SeqNo: 2265020

MSDSampType: TestCode: 7471_S

Mercury 0.8300 103 70 130 200.10 0.03048 0.9469 6.430.888

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-76475

Batch ID: 76475 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137868

SeqNo: 2264847

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND
ORO 1.0ND
 Surr: p-Terphenyl 2.670 81.5 39 1232.176

Sample ID: LCS-76475

Batch ID: 76475 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137868

SeqNo: 2264848

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 63.8 37 1091.0 021.055
 Surr: p-Terphenyl 2.670 81.9 39 1232.186

Sample ID: 120464-001AMS

Batch ID: 76475 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137868

SeqNo: 2264859

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 57.0 29 1071.0 4.24723.070
 Surr: p-Terphenyl 2.670 87.1 39 1232.326

Sample ID: 120464-001AMSD

Batch ID: 76475 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137868

SeqNo: 2264860

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 48.7 29 107 201.0 4.247 23.07 12.720.318
 Surr: p-Terphenyl 2.670 57.2 39 123 001.527

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-76512

Batch ID: 76512 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137878

SeqNo: 2264973

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND
ORO 1.0ND
 Surr: p-Terphenyl 2.670 88.5 39 1232.364

Sample ID: LCS-76512

Batch ID: 76512 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137878

SeqNo: 2264974

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 66.4 37 1091.0 021.900
 Surr: p-Terphenyl 2.670 85.7 39 1232.287

Sample ID: 120381-048AMS

Batch ID: 76512 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137878

SeqNo: 2264977

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 56.9 29 1071.0 2.35021.118
 Surr: p-Terphenyl 2.670 83.8 39 1232.237

Sample ID: 120381-048AMSD

Batch ID: 76512 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

Prep Date: 10/26/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137878

SeqNo: 2264978

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 43.3 29 107 20 R1.0 2.350 21.12 23.716.650
 Surr: p-Terphenyl 2.670 62.1 39 123 001.659

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E111025LC3

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265471

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 95.6 70 1301.0 0.22205.004
 Surr: Bromofluorobenzene (FID) 100.0 136 69 158136.079

Sample ID: E111025MB2MS

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265472

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 92.0 46 1351.0 0.22204.821
 Surr: Bromofluorobenzene (FID) 100.0 108 69 158108.496

Sample ID: E111025MB2MSD

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265473

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 93.6 46 135 201.0 0.2220 4.821 1.694.903
 Surr: Bromofluorobenzene (FID) 100.0 130 69 158 00129.726

Sample ID: E111025MB2

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265474

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.00.222
 Surr: Bromofluorobenzene (FID) 100.0 93.7 69 15893.705

Sample ID: 120381-048AMS

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265992

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 86.3 46 1351.0 04.313

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 120381-048AMS

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265992

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 123 69 158122.951

Sample ID: 120381-048AMSD

Batch ID: E11VS369 TestNo: EPA 8015B(M Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265993

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 90.4 46 135 201.0 0 4.313 4.664.519
 Surr: Bromofluorobenzene (FID) 100.0 123 69 158 00123.424

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_DM_LL

Sample ID: MB-76458

Batch ID: 76458 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 137837

SeqNo: 2264395

MBLKSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 0.050ND
ORO 0.050ND
 Surr: p-Terphenyl 0.08000 72.5 48 1240.058

Sample ID: LCS-76458

Batch ID: 76458 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 137837

SeqNo: 2264396

LCSSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 1.000 76.9 45 1090.050 00.769
 Surr: p-Terphenyl 0.08000 82.4 48 1240.066

Sample ID: MB-76458MS

Batch ID: 76458 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137837

SeqNo: 2264397

MSSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 1.000 72.4 45 1090.050 00.724
 Surr: p-Terphenyl 0.08000 79.8 48 1240.064

Sample ID: MB-76458MSD

Batch ID: 76458 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137837

SeqNo: 2264398

MSDSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 1.000 79.9 45 109 200.050 0 0.7238 9.910.799
 Surr: p-Terphenyl 0.08000 84.6 48 124 000.068

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_GP LL

Sample ID: I111102LCS1

Batch ID: I11VW022 TestNo: EPA 8015B(M Analysis Date: 11/2/2011

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: 138123

SeqNo: 2270340

LCSSampType: TestCode: 8015_W_GP 

GRO 1.000 90.0 70 1300.050 0.043000.943
 Surr: Bromofluorobenzene (FID) 100.0 99.6 70 13099.623

Sample ID: I111102MB1

Batch ID: I11VW022 TestNo: EPA 8015B(M Analysis Date: 11/2/2011

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: 138123

SeqNo: 2270365

MBLKSampType: TestCode: 8015_W_GP 

GRO 0.0500.043
 Surr: Bromofluorobenzene (FID) 100.0 97.6 70 13097.638

Sample ID: I111102LCSD1

Batch ID: I11VW022 TestNo: EPA 8015B(M Analysis Date: 11/2/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS02

RunNo: 138123

SeqNo: 2271795

LCSDSampType: TestCode: 8015_W_GP 

GRO 1.000 83.5 70 130 200.050 0.04300 0.9430 7.140.878
 Surr: Bromofluorobenzene (FID) 100.0 105 70 130 00105.061

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_GP LL

Sample ID: I111104LCS2

Batch ID: I11VW025 TestNo: EPA 8015B(M Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271772

LCSSampType: TestCode: 8015_W_GP 

GRO 1.000 106 70 1300.050 01.059
 Surr: Bromofluorobenzene (FID) 100.0 105 70 130104.888

Sample ID: I111104LCSD2

Batch ID: I11VW025 TestNo: EPA 8015B(M Analysis Date: 11/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS02

RunNo: 138163

SeqNo: 2271773

LCSDSampType: TestCode: 8015_W_GP 

GRO 1.000 104 70 130 200.050 0 1.059 2.001.038
 Surr: Bromofluorobenzene (FID) 100.0 102 70 130 00101.716

Sample ID: I111104MB2

Batch ID: I11VW025 TestNo: EPA 8015B(M Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271774

MBLKSampType: TestCode: 8015_W_GP 

GRO 0.0500.044
 Surr: Bromofluorobenzene (FID) 100.0 102 70 130101.539

Sample ID: 120361-012A-MS

Batch ID: I11VW025 TestNo: EPA 8015B(M Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271786

MSSampType: TestCode: 8015_W_GP 

GRO 10.00 79.4 70 130 H0.50 16.4624.400
 Surr: Bromofluorobenzene (FID) 1000 117 70 130 H1167.210

Sample ID: 120361-012A-MSD

Batch ID: I11VW025 TestNo: EPA 8015B(M Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271787

MSDSampType: TestCode: 8015_W_GP 

GRO 10.00 131 70 130 20 SH0.50 16.46 24.40 19.229.590

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_GP LL

Sample ID: 120361-012A-MSD

Batch ID: I11VW025 TestNo: EPA 8015B(M Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271787

MSDSampType: TestCode: 8015_W_GP 

 Surr: Bromofluorobenzene (FID) 1000 121 70 130 0 H01213.200

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111025LC4

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265480

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 100 70 1305.0 0100.176
Ethylbenzene 100.0 101 70 1305.0 0100.939
m,p-Xylene 200.0 102 70 13010 0204.617
Methyl tert-butyl ether 100.0 101 70 1305.0 0101.065
o-Xylene 100.0 104 70 1305.0 0104.176
Toluene 100.0 103 70 1305.0 0102.889
 Surr: Bromofluorobenzene (PID) 100.0 108 65 140107.724

Sample ID: E111025LC4

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265481

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 97.6 70 130 205.0 0 100.2 2.6397.578
Ethylbenzene 100.0 98.7 70 130 205.0 0 100.9 2.2098.746
m,p-Xylene 200.0 99.7 70 130 2010 0 204.6 2.60199.364
Methyl tert-butyl ether 100.0 94.4 70 130 205.0 0 101.1 6.8794.354
o-Xylene 100.0 100 70 130 205.0 0 104.2 3.77100.318
Toluene 100.0 100 70 130 205.0 0 102.9 2.52100.330
 Surr: Bromofluorobenzene (PID) 100.0 96.7 65 140 0096.669

Sample ID: E111025MB2MS

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265482

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 175 69 2645.0 038.653
Ethylbenzene 42.30 139 37 1615.0 058.680
m,p-Xylene 180.2 113 30 14910 0202.889
Methyl tert-butyl ether 578.9 75.0 39 1215.0 0434.033
o-Xylene 64.80 118 31 1665.0 076.487
Toluene 172.6 111 44 1505.0 0191.688

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111025MB2MS

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265482

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 111 65 140110.807

Sample ID: E111025MB2MSD

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265483

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 174 69 264 205.0 0 38.65 0.34738.519
Ethylbenzene 42.30 142 37 161 205.0 0 58.68 2.1959.980
m,p-Xylene 180.2 115 30 149 2010 0 202.9 2.06207.121
Methyl tert-butyl ether 578.9 74.5 39 121 205.0 0 434.0 0.677431.103
o-Xylene 64.80 121 31 166 205.0 0 76.49 2.6578.541
Toluene 172.6 111 44 150 205.0 0 191.7 0.418192.490
 Surr: Bromofluorobenzene (PID) 100.0 107 65 140 200106.578

Sample ID: E111025MB2

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2265484

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 94.1 65 14094.076

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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 120381-048AMS

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2266025

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 160 69 2645.0 035.373
Ethylbenzene 42.30 121 37 1615.0 051.000
m,p-Xylene 180.2 96.0 30 14910 0173.080
Methyl tert-butyl ether 578.9 71.0 39 1215.0 0411.058
o-Xylene 64.80 99.9 31 1665.0 064.763
Toluene 172.6 97.8 44 1505.0 0168.872
 Surr: Bromofluorobenzene (PID) 100.0 125 65 140125.123

Sample ID: 120381-048AMSD

Batch ID: E11VS369 TestNo: EPA 8021B Analysis Date: 10/26/2011

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: 137903

SeqNo: 2266026

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 165 69 264 205.0 0 35.37 3.5536.650
Ethylbenzene 42.30 125 37 161 205.0 0 51.00 3.9353.044
m,p-Xylene 180.2 100 30 149 2010 0 173.1 4.16180.425
Methyl tert-butyl ether 578.9 71.0 39 121 205.0 0 411.1 0.0299410.935
o-Xylene 64.80 104 31 166 205.0 0 64.76 3.6367.156
Toluene 172.6 102 44 150 205.0 0 168.9 4.06175.871
 Surr: Bromofluorobenzene (PID) 100.0 127 65 140 200126.556

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
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_WP_BTEX

Sample ID: I111104LCS1

Batch ID: I11VW025 TestNo: EPA 8021B Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271175

LCSSampType: TestCode: 8021_WP_BT

Benzene 100.0 97.0 70 1300.50 097.045
Toluene 100.0 97.9 70 1300.50 097.936
Ethylbenzene 100.0 99.6 70 1300.50 099.628
m,p-Xylene 200.0 110 70 1301.0 0220.408
o-Xylene 100.0 97.5 70 1300.50 097.484
Methyl tert-butyl ether 100.0 84.7 70 1300.50 084.713
 Surr: Bromofluorobenzene (PID) 100.0 112 70 130112.100

Sample ID: I111104LCSD1

Batch ID: I11VW025 TestNo: EPA 8021B Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271176

LCSSampType: TestCode: 8021_WP_BT

Benzene 100.0 97.8 70 1300.50 097.766
Toluene 100.0 98.6 70 1300.50 098.632
Ethylbenzene 100.0 101 70 1300.50 0101.101
m,p-Xylene 200.0 112 70 1301.0 0224.357
o-Xylene 100.0 99.3 70 1300.50 099.326
Methyl tert-butyl ether 100.0 92.4 70 1300.50 092.448
 Surr: Bromofluorobenzene (PID) 100.0 108 70 130107.897

Sample ID: I111104MB1

Batch ID: I11VW025 TestNo: EPA 8021B Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271177

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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_WP_BTEX

Sample ID: I111104MB1

Batch ID: I11VW025 TestNo: EPA 8021B Analysis Date: 11/4/2011

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: 138163

SeqNo: 2271177

MBLKSampType: TestCode: 8021_WP_BT

 Surr: Bromofluorobenzene (PID) 100.0 102 70 130101.731

Sample ID: 120467-001A-MS

Batch ID: I11VW025 TestNo: EPA 8021B Analysis Date: 11/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 138163

SeqNo: 2271183

MSSampType: TestCode: 8021_WP_BT

Benzene 64.00 315 70 130 S5.0 26752876.700
Toluene 338.5 159 70 130 S5.0 322.5861.190
Ethylbenzene 109.5 152 70 130 S5.0 149.0315.430
m,p-Xylene 424.0 96.2 70 13010 0407.820
o-Xylene 133.5 154 70 130 S5.0 76.52281.740
Methyl tert-butyl ether 1318 95.7 70 1305.0 01262.190
 Surr: Bromofluorobenzene (PID) 1000 108 70 1301078.530

Sample ID: 120467-001A-MSD

Batch ID: I11VW025 TestNo: EPA 8021B Analysis Date: 11/4/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 138163

SeqNo: 2271184

MSDSampType: TestCode: 8021_WP_BT

Benzene 64.00 208 70 130 20 S5.0 2675 2877 2.412808.240
Toluene 338.5 163 70 130 20 S5.0 322.5 861.2 1.66875.610
Ethylbenzene 109.5 147 70 130 20 S5.0 149.0 315.4 1.61310.390
m,p-Xylene 424.0 98.0 70 130 2010 0 407.8 1.85415.420
o-Xylene 133.5 158 70 130 20 S5.0 76.52 281.7 2.11287.760
Methyl tert-butyl ether 1318 99.1 70 130 205.0 0 1262 3.451306.440
 Surr: Bromofluorobenzene (PID) 1000 106 70 130 001061.510

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111026LCS1

Batch ID: A11VW208 TestNo: EPA 8260B Analysis Date: 10/26/2011

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: 137894

SeqNo: 2265269

LCSSampType: TestCode: 8260_WP_LL

1,1-Dichloroethene 20.00 84.2 70 1300.50 016.830
Benzene 40.00 94.0 70 1300.50 037.610
Chlorobenzene 20.00 101 70 1300.50 020.180
MTBE 20.00 92.2 70 1300.50 018.450
Toluene 40.00 99.8 70 1300.50 039.900
Trichloroethene 20.00 97.2 70 1300.50 019.440
 Surr: 1,2-Dichloroethane-d4 25.00 95.8 70 13023.940
 Surr: 4-Bromofluorobenzene 25.00 106 70 13026.610
 Surr: Dibromofluoromethane 25.00 95.3 70 13023.830
 Surr: Toluene-d8 25.00 105 70 13026.160

Sample ID: A111026LCSD

Batch ID: A11VW208 TestNo: EPA 8260B Analysis Date: 10/26/2011

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: 137894

SeqNo: 2265270

LCSDSampType: TestCode: 8260_WP_LL

1,1-Dichloroethene 20.00 84.1 70 130 200.50 0 16.83 0.059416.820
Benzene 40.00 94.6 70 130 200.50 0 37.61 0.66337.860
Chlorobenzene 20.00 102 70 130 200.50 0 20.18 1.4820.480
MTBE 20.00 94.8 70 130 200.50 0 18.45 2.6718.950
Toluene 40.00 99.3 70 130 200.50 0 39.90 0.42739.730
Trichloroethene 20.00 98.8 70 130 200.50 0 19.44 1.6319.760
 Surr: 1,2-Dichloroethane-d4 25.00 92.4 70 130 0023.110
 Surr: 4-Bromofluorobenzene 25.00 102 70 130 0025.600
 Surr: Dibromofluoromethane 25.00 92.5 70 130 0023.120
 Surr: Toluene-d8 25.00 103 70 130 0025.700

Sample ID: A111026MB2

Batch ID: A11VW208 TestNo: EPA 8260B Analysis Date: 10/26/2011

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: 137894

SeqNo: 2265271

MBLKSampType: TestCode: 8260_WP_LL

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111026MB2

Batch ID: A11VW208 TestNo: EPA 8260B Analysis Date: 10/26/2011

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: 137894

SeqNo: 2265271

MBLKSampType: TestCode: 8260_WP_LL

1,1,1,2-Tetrachloroethane 0.50ND
1,1,1-Trichloroethane 0.50ND
1,1,2,2-Tetrachloroethane 0.50ND
1,1,2-Trichloroethane 0.50ND
1,1-Dichloroethane 0.50ND
1,1-Dichloroethene 0.50ND
1,1-Dichloropropene 0.50ND
1,2,3-Trichlorobenzene 0.50ND
1,2,3-Trichloropropane 0.50ND
1,2,4-Trichlorobenzene 0.50ND
1,2,4-Trimethylbenzene 0.50ND
1,2-Dibromo-3-chloropropane 0.50ND
1,2-Dibromoethane 0.50ND
1,2-Dichlorobenzene 0.50ND
1,2-Dichloroethane 0.50ND
1,2-Dichloropropane 0.50ND
1,3,5-Trimethylbenzene 0.50ND
1,3-Dichlorobenzene 0.50ND
1,3-Dichloropropane 0.50ND
1,4-Dichlorobenzene 0.50ND
2,2-Dichloropropane 0.50ND
2-Chlorotoluene 0.50ND
4-Chlorotoluene 0.50ND
4-Isopropyltoluene 0.50ND
Benzene 0.50ND
Bromobenzene 0.50ND
Bromodichloromethane 0.50ND
Bromoform 0.50ND
Bromomethane 0.50ND
Carbon tetrachloride 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111026MB2

Batch ID: A11VW208 TestNo: EPA 8260B Analysis Date: 10/26/2011

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: 137894

SeqNo: 2265271

MBLKSampType: TestCode: 8260_WP_LL

Chlorobenzene 0.50ND
Chloroethane 0.50ND
Chloroform 0.50ND
Chloromethane 0.50ND
cis-1,2-Dichloroethene 0.50ND
cis-1,3-Dichloropropene 0.50ND
Dibromochloromethane 0.50ND
Dibromomethane 0.50ND
Dichlorodifluoromethane 0.50ND
Ethylbenzene 0.50ND
Hexachlorobutadiene 0.50ND
Isopropylbenzene 0.50ND
m,p-Xylene 1.0ND
Methylene chloride 1.0ND
n-Butylbenzene 0.50ND
n-Propylbenzene 0.50ND
Naphthalene 0.50ND
o-Xylene 0.50ND
sec-Butylbenzene 0.50ND
Styrene 0.50ND
tert-Butylbenzene 0.50ND
Tetrachloroethene 0.50ND
Toluene 0.50ND
trans-1,2-Dichloroethene 0.50ND
Trichloroethene 0.50ND
Trichlorofluoromethane 0.50ND
Vinyl chloride 0.50ND
 Surr: 1,2-Dichloroethane-d4 25.00 94.2 70 13023.540
 Surr: 4-Bromofluorobenzene 25.00 101 70 13025.170
 Surr: Dibromofluoromethane 25.00 95.8 70 13023.950

Qualifiers: 
B Analyte detected in 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: M&N - 193, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111026MB2

Batch ID: A11VW208 TestNo: EPA 8260B Analysis Date: 10/26/2011

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: 137894

SeqNo: 2265271

MBLKSampType: TestCode: 8260_WP_LL

 Surr: Toluene-d8 25.00 103 70 13025.680

Qualifiers: 
B Analyte detected in 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

45 of 45







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Nov-11Date:Advanced Technology Laboratories

Project: MSN A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Lab Order: 120415
CASE NARRATIVE

Analytical Comments for Method 6010

Dilution was necessary for samples 120415-001A, 120415-002A and 120415-003A, 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: MSN A3, E8469-06-03
CLIENT: Geocon Consultants, Inc. Lab Order: 120415

Advanced Technology Laboratories Print Date: 17-Nov-11
ANALYTICAL RESULTS

Client Sample ID: GB1-1

Lab ID: 120415-001 Collection Date: 10/19/2011 10:29:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111114C R138289QC Batch: PrepDate:

Chromium 11/14/2011 10:35 PM1.0 mg/L 20ND

Client Sample ID: GB1-3

Lab ID: 120415-002 Collection Date: 10/19/2011 10:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111114C R138289QC Batch: PrepDate:

Chromium 11/14/2011 10:38 PM1.0 mg/L 20ND

Client Sample ID: GB1-5

Lab ID: 120415-003 Collection Date: 10/19/2011 10:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CBBRunID: ICP8_111114C R138289QC Batch: PrepDate:

Chromium 11/14/2011 10:41 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

3 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Nov-11Date:Advanced Technology Laboratories

Project: MSN A3, E8469-06-03

CLIENT: Geocon Consultants, Inc.

Work Order: 120415
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: MB-76832A

Batch ID: R138289 TestNo: WET/ EPA 60 Analysis Date: 11/14/2011

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: 138289

SeqNo: 2272995

MBLKSampType: TestCode: 6010_ST

Chromium 1.00.005

Sample ID: LCS-76832A

Batch ID: R138289 TestNo: WET/ EPA 60 Analysis Date: 11/14/2011

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: 138289

SeqNo: 2272996

LCSSampType: TestCode: 6010_ST

Chromium 2.000 95.5 85 1151.0 0.0049461.915

Sample ID: 120415-003A-MS

Batch ID: R138289 TestNo: WET/ EPA 60 Analysis Date: 11/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GB1-5

RunNo: 138289

SeqNo: 2273001

MSSampType: TestCode: 6010_ST

Chromium 2.500 99.1 74 1031.0 0.090112.567

Sample ID: 120415-003A-MSD

Batch ID: R138289 TestNo: WET/ EPA 60 Analysis Date: 11/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GB1-5

RunNo: 138289

SeqNo: 2273002

MSDSampType: TestCode: 6010_ST

Chromium 2.500 98.6 74 103 201.0 0.09011 2.567 0.4052.556

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

4 of 4





April 10, 2012

ELAP No.: 1838

NELAP No.:

CSDLAC No.:
ORELAP No.:

02107CA

10196
CA3000036671 Brisa Street

Livermore, CA 94550

Rick Day

Tel: (925) 371-5900  

Fax:(925) 371-5915

Geocon Consultants, Inc.

Re: ATL Work Order Number :

Client Reference :

1201249

Enclosed are the results for sample(s) received on April 06, 2012 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

MSN, E8469-06-03A

Eddie Rodriguez

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/10/2012

Geocon Consultants, Inc.

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

SB1-0 1201249-01 Soil 4/05/12  10:57 4/06/12   8:17

SB2-0 1201249-03 Soil 4/05/12  11:14 4/06/12   8:17

SB3-0 1201249-05 Soil 4/05/12  11:22 4/06/12   8:17

SB4-0 1201249-07 Soil 4/05/12  11:34 4/06/12   8:17

SB5-0 1201249-09 Soil 4/05/12  11:41 4/06/12   8:17

SB6-0 1201249-11 Soil 4/05/12  11:49 4/06/12   8:17
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/10/2012

Geocon Consultants, Inc.

Notes

Date/Time

AnalyzedPreparedBatchDilutionMDLPQLResultLaboratory ID Client Sample ID Units

Total Metals by ICP-AES EPA 6010B

Analyte: Lead Analyst: KK/HF

6.3 1.0 1 B2D0290 04/09/2012 04/09/12 18:43NA1201249-01 mg/kgSB1-0

3.9 1.0 1 B2D0290 04/09/2012 04/09/12 18:44NA1201249-03 mg/kgSB2-0

68 1.0 1 B2D0290 04/09/2012 04/09/12 18:46NA1201249-05 mg/kgSB3-0

220 1.0 1 B2D0290 04/09/2012 04/09/12 18:48NA1201249-07 mg/kgSB4-0

190 1.0 1 B2D0290 04/09/2012 04/09/12 18:49NA1201249-09 mg/kgSB5-0

73 1.0 1 B2D0290 04/09/2012 04/09/12 18:51NA1201249-11 mg/kgSB6-0
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/10/2012

Geocon Consultants, Inc.

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B2D0290 - EPA 3050B

Blank (B2D0290-BLK1) Prepared: 4/9/2012 Analyzed: 4/9/2012

Lead ND 1.0 NR

LCS (B2D0290-BS1) Prepared: 4/9/2012 Analyzed: 4/9/2012

Lead 48 1.0 50.0 95.6 80 - 120

Matrix Spike (B2D0290-MS1) Source: 1201281-14 Prepared: 4/9/2012 Analyzed: 4/9/2012

Lead 150 1.0 125 66 67.9 46 - 116

Matrix Spike Dup (B2D0290-MSD1) Source: 1201281-14 Prepared: 4/9/2012 Analyzed: 4/9/2012

Lead 160 1.0 125 66 73.7 46 - 116 4.67 20

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 7



6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/10/2012

Geocon Consultants, Inc.

Notes and Definitions

ND Analyte not detected at or above reporting limit

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR
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April 11, 2012

ELAP No.: 1838

NELAP No.:

CSDLAC No.:
ORELAP No.:

02107CA

10196
CA3000036671 Brisa Street

Livermore, CA 94550

Rick Day

Tel: (925) 371-5900  

Fax:(925) 371-5915

Geocon Consultants, Inc.

Re: ATL Work Order Number :

Client Reference :

1201249

Enclosed are the results for sample(s) received on April 06, 2012 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

MSN, E8469-06-03A

Eddie Rodriguez

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/11/2012

Geocon Consultants, Inc.

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

SB1-1 1201249-02 Soil 4/05/12  10:57 4/06/12   8:17

SB2-1 1201249-04 Soil 4/05/12  11:14 4/06/12   8:17

SB3-1 1201249-06 Soil 4/05/12  11:22 4/06/12   8:17

SB4-1 1201249-08 Soil 4/05/12  11:34 4/06/12   8:17

SB5-1 1201249-10 Soil 4/05/12  11:41 4/06/12   8:17

SB6-1 1201249-12 Soil 4/05/12  11:52 4/06/12   8:17
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/11/2012

Geocon Consultants, Inc.

Notes

Date/Time

AnalyzedPreparedBatchDilutionMDLPQLResultLaboratory ID Client Sample ID Units

Total Metals by ICP-AES EPA 6010B

Analyte: Lead Analyst: SB

11 1.0 1 B2D0415 04/11/2012 04/11/12 14:02NA1201249-02 mg/kgSB1-1

19 1.0 1 B2D0415 04/11/2012 04/11/12 14:04NA1201249-04 mg/kgSB2-1

6.4 1.0 1 B2D0415 04/11/2012 04/11/12 14:06NA1201249-06 mg/kgSB3-1

7.9 1.0 1 B2D0415 04/11/2012 04/11/12 14:11NA1201249-08 mg/kgSB4-1

6.3 1.0 1 B2D0415 04/11/2012 04/11/12 14:13NA1201249-10 mg/kgSB5-1

9.4 1.0 1 B2D0415 04/11/2012 04/11/12 14:14NA1201249-12 mg/kgSB6-1
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/11/2012

Geocon Consultants, Inc.

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B2D0415 - EPA 3050B

Blank (B2D0415-BLK1) Prepared: 4/11/2012 Analyzed: 4/11/2012

Lead ND 1.0 NR

LCS (B2D0415-BS1) Prepared: 4/11/2012 Analyzed: 4/11/2012

Lead 46 1.0 50.0 92.6 80 - 120

Matrix Spike (B2D0415-MS1) Source: 1201249-12 Prepared: 4/11/2012 Analyzed: 4/11/2012

Lead 110 1.0 125 9.4 83.0 46 - 116

Matrix Spike Dup (B2D0415-MSD1) Source: 1201249-12 Prepared: 4/11/2012 Analyzed: 4/11/2012

Lead 110 1.0 125 9.4 78.6 46 - 116 5.00 20
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

MSN, E8469-06-03A

Rick Day

Reported : 04/11/2012

Geocon Consultants, Inc.

Notes and Definitions

ND Analyte not detected at or above reporting limit

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR
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E8469-06-03 PSI Report TABLES.xlsx; Median

Sample ID
Sample Depth

(feet)
Total Lead

(mg/kg)
WET Lead

(mg/l)

Residual
WET Lead

(mg/l)

Squared Residual
WET Lead

(mg/l)

M29-0 0 130 8.5 0.43 0.18
M28-0 0 98 5.6 -0.48 0.23
M27-0 0 130 7.0 -1.07 1.15
M21-0 0 53 2.1 -1.19 1.42
M38-0 0 72 2.5 -1.97 3.88
M33-0 0 270 19 2.24 5.00
M31-2 2 55 1.1 -2.31 5.36
M37-0 0 110 3.4 -3.43 11.76
M36-0 0 65 0.54 -3.50 12.22
M31-0 0 100 9.8 3.59 12.90
M22-0 0 100 2.6 -3.61 13.02
M35-0 0 78 1.2 -3.64 13.27
M23-0 0 55 7.9 4.49 20.12
M26-0 0 270 22 5.24 27.42
M39-0 0 170 5.2 -5.36 28.68

Not Used
M40-0 0 220 5.5 -8.16 66.58
M30-0 0 61 13 9.21 84.87
M32-0 0 210 29 15.96 254.77
M34-0 0 340 2.0 -19.11 365.20

y = 0.0621x 
R² = 0.7248 

0

5

10

15

20

25

30

35

0 50 100 150 200 250 300 350 400

W
ET

 L
ea

d 
(m

g/
l) 

Total Lead (mg/kg) 

Total vs WET Lead 

-20

-15

-10

-5

0

5

10

15

20

0 50 100 150 200 250 300 350 400

R
es

id
ua

l W
ET

 L
ea

d 
(m

g/
l) 

Total Lead (mg/kg) 

Total vs Residual WET Lead 



E8469-06-03 PSI Report TABLES.xlsx; NB

Sample ID
Sample Depth

(feet)
Total Lead

(mg/kg)
WET Lead

(mg/l)

Residual
WET Lead

(mg/l)

Squared Residual
WET Lead

(mg/l)

NB15-1 1 63 3.4 -1.58 2.51
NB14-1 1 92 9.8 2.52 6.37
NB11-2 2 160 8.9 -3.76 14.10
NB19-1 1 380 35 4.94 24.44
NB15-0 1 140 1.0 -10.07 101.47

y = 0.0791x 
R² = 0.7982 
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E8469-06-03 PSI Report TABLES.xlsx; UCLs 3 of 5 April 2012

Pb - NB-0 Pb - Median-0
Number of Valid Observations 20 Number of Valid Observations 20
Number of Distinct Observations 19 Number of Distinct Observations 17
Minimum 1.4 Minimum 28
Maximum 140 Maximum 340
Mean 18.78 Mean 130.1
Median 9.9 Median 100
SD 30.11 SD 88.07
Variance 906.4 Variance 7757
Coefficient of Variation 1.604 Coefficient of Variation 0.677
Skewness 3.771 Skewness 1.058
Mean of log data 2.323 Mean of log data 4.655
SD of log data 1.063 SD of log data 0.679

   90% Standard Bootstrap UCL 27.43    90% Standard Bootstrap UCL 154.5
   95% Standard Bootstrap UCL 29.62    95% Standard Bootstrap UCL 161.5

Pb - NB-1 Pb - Median-1
Number of Valid Observations 20 Number of Valid Observations 20
Number of Distinct Observations 18 Number of Distinct Observations 15
Minimum 2.6 Minimum 1.5
Maximum 380 Maximum 33
Mean 37.48 Mean 8.73
Median 9.05 Median 7.4
SD 83.69 SD 6.59
Variance 7005 Variance 43.42
Coefficient of Variation 2.233 Coefficient of Variation 0.755
Skewness 3.991 Skewness 2.766
Mean of log data 2.692 Mean of log data 1.953
SD of log data 1.161 SD of log data 0.693

   90% Standard Bootstrap UCL 60.29    90% Standard Bootstrap UCL 10.52
   95% Standard Bootstrap UCL 66.87    95% Standard Bootstrap UCL 11.16

Pb - NB-2 Pb - Median-2
Number of Valid Observations 20 Number of Valid Observations 20
Number of Distinct Observations 16 Number of Distinct Observations 16
Minimum 3.7 Minimum 0.5
Maximum 160 Maximum 55
Mean 14.4 Mean 7.92
Median 6.5 Median 5.4
SD 34.31 SD 11.54
Variance 1177 Variance 133.1
Coefficient of Variation 2.383 Coefficient of Variation 1.457
Skewness 4.454 Skewness 3.917
Mean of log data 2.034 Mean of log data 1.553
SD of log data 0.763 SD of log data 1.048

   90% Standard Bootstrap UCL 24.13    90% Standard Bootstrap UCL 11.22
   95% Standard Bootstrap UCL 26.75    95% Standard Bootstrap UCL 12.1



E8469-06-03 PSI Report TABLES.xlsx; UCLs 4 of 5 April 2012

Pb SB Pb - Site - 2
Number of Valid Observations 20 Number of Valid Observations 40
Number of Distinct Observations 19 Number of Distinct Observations 31
Minimum 3.9 Minimum 0.5
Maximum 220 Maximum 160
Mean 38.44 Mean 11.16
Median 13 Median 6.2
SD 60.39 SD 25.48
Variance 3647 Variance 649.2
Coefficient of Variation 1.571 Coefficient of Variation 2.283
Skewness 2.443 Skewness 5.503
Mean of log data 2.879 Mean of log data 1.794
SD of log data 1.165 SD of log data 0.937
   90% Standard Bootstrap UCL 55.3    90% Standard Bootstrap UCL 16.36
   95% Standard Bootstrap UCL 60.0    95% Standard Bootstrap UCL 17.67

Pb - Site - 0 As
Number of Valid Observations 50 Number of Valid Observations 29
Number of Distinct Observations 45 Number of Distinct Observations 18
Minimum 1.4 Minimum 0.5
Maximum 340 Maximum 10
Mean 72.97 Mean 2.41
Median 36.5 Median 1.6
SD 83.5 SD 2.159
Variance 6972 Variance 4.662
Coefficient of Variation 1.144 Coefficient of Variation 0.896
Skewness 1.492 Skewness 1.613
Mean of log data 3.501 Mean of log data 0.466
SD of log data 1.43 SD of log data 0.972
   90% Standard Bootstrap UCL 87.76    95% Standard Bootstrap UCL 3.052
   95% Standard Bootstrap UCL 92.3

Co
Pb - Site - 1 Number of Valid Observations 29
Number of Valid Observations 51 Number of Distinct Observations 19
Number of Distinct Observations 36 Minimum 2.7
Minimum 1.5 Maximum 46
Maximum 380 Mean 13.1
Mean 20.21 Median 11
Median 8.6 SD 8.84
SD 53.65 Variance 78.14
Variance 2878 Coefficient of Variation 0.675
Coefficient of Variation 2.655 Skewness 2.088
Skewness 6.33 Mean of log data 2.382
Mean of log data 2.297 SD of log data 0.64
SD of log data 0.912    95% Standard Bootstrap UCL 15.7
   90% Standard Bootstrap UCL 29.79
   95% Standard Bootstrap UCL 32.56



E8469-06-03 PSI Report TABLES.xlsx; UCLs 5 of 5 April 2012

Hg V
Number of Valid Observations 29 Number of Valid Observations 29
Number of Distinct Observations 10 Number of Distinct Observations 20
Minimum 0.05 Minimum 8
Maximum 1.4 Maximum 49
Mean 0.142 Mean 23.39
Median 0.05 Median 21
SD 0.252 SD 10.46
Variance 0.0635 Variance 109.4
Coefficient of Variation 1.778 Coefficient of Variation 0.447
Skewness 4.764 Skewness 0.752
Mean of log data -2.44 Mean of log data 3.053
SD of log data 0.805 SD of log data 0.464
   95% Standard Bootstrap UCL 0.216    95% Standard Bootstrap UCL 26.56

Ni TPHd
Number of Valid Observations 29 Number of Valid Observations 24
Number of Distinct Observations 23 Number of Distinct Observations 23
Minimum 10 Minimum 0.5
Maximum 770 Maximum 230
Mean 72.62 Mean 49.52
Median 45 Median 22
SD 136.3 SD 61.67
Variance 18579 Variance 3803
Coefficient of Variation 1.877 Coefficient of Variation 1.245
Skewness 5.114 Skewness 1.79
Mean of log data 3.798 Mean of log data 3.002
SD of log data 0.842 SD of log data 1.587
   95% Standard Bootstrap UCL 112    95% Standard Bootstrap UCL 69.92

Pb - Site - All Depths TPHmo
Number of Valid Observations 145 Number of Valid Observations 24
Number of Distinct Observations 91 Number of Distinct Observations 23
Minimum 0.5 Minimum 0.5
Maximum 380 Maximum 1600
Mean 35.7 Mean 271.6
Median 8.7 Median 120
SD 65.57 SD 385.2
Variance 4299 Variance 148377
Coefficient of Variation 1.836 Coefficient of Variation 1.418
Skewness 3.062 Skewness 2.266
Mean of log data 2.575 Mean of log data 4.294
SD of log data 1.315 SD of log data 2.099
   95% Standard Bootstrap UCL 44.53    95% Standard Bootstrap UCL 396.6
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GEOTECHNICAL MATERIALS REPORT 
MSN A3 NB HOV LANE WIDENING PROJECT 

NOVOTO, MARIN COUNTY, CALIFORNIA 
04-Mrn-101, PM R22.2/24.3  

 
1. INTRODUCTION 

 

This report presents the results of our geotechnical engineering investigation for the 

proposed “MSN A3 NB HOV Lane Widening Project”, hereinafter referred to as 

“PROJECT” in City of Novato, Marin County, California. The work was performed in 

general accordance with the scope of work outlined in our agreement with BKF-Engineers 

(Designer). The general location of the project is shown on the Project Location Map, 

Plate 1. 
 

This report addresses geotechnical design recommendations for corrosion potential and 

structural pavement design of the roadway portion of the High Occupancy Vehicle (HOV) 

lane widening of the project. The investigation included review of readily available 

geologic literature pertaining to the site, site reconnaissance, obtaining representative soil 

bulk samples and logging soil materials encountered in soil borings, laboratory testing of 

the representative soil samples, performing engineering analyses, and preparation of this 

report. No structures, walls or other elements are proposed that requires preparation of a 

“Geotechnical Design Report”. Therefore only a “Materials Report” is prepared. 
 

The purpose of this report is to document subsurface geotechnical conditions, provide 

analyses of 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 

including structural pavement. This report also establishes a geotechnical baseline to be 

used in assessing the existence and scope of changed site conditions, if any. A separate 

Foundation Report for the “North Novato Overhead Widen” had been submitted. 
 

The report is intended for use by the project roadway design engineer, construction 

personnel, bidders and contractors for information and reference purposes only and should 

not be construed as project specifications.  
 

 
 
 
 
 



BKF-Engineers  
MSN A3 NB HOV Lane Widening Project 
Project No.: 2011-145-GDR 
June 2012 
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2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 
 

Existing Facilities 
 

The project site is located in the vicinity of the intersection of the northbound State Route 

(SR) 101and SMART railroad in the City of Novato, Marin County. 
 

Within the Segment A3 project limits, northbound State Route (SR) 101 is an access-

controlled facility in the City of Novato. The northbound 101 facility begins as a four-lane 

freeway from the SR 101/Atherton Avenue Interchange, with 1 High Occupancy Vehicle 

(HOV) lane and 3 Single Occupancy Vehicle (SOV) lanes. The freeway ends at about 1.24 

miles north of the SR 101/Atherton Avenue Interchange and reduces from 3 lanes to 2 

lanes of expressway. The travel lanes are 12 feet wide. Outside shoulders vary between 8 

to 10 feet wide and inside shoulders vary between 4 to 5 feet wide.  
 

At the southern project limits, the Atherton Avenue Interchange is a Type L-1 (diamond) 

interchange. North Novato Overhead (Bridge No. 27-0094R) is located approximately 0.2 

miles north of the Atherton Avenue Overcrossing. This bridge structure spans over the 

Sonoma Marin Area Rail Transit (SMART) railway and Rush Landing Road. The 

overhead structure accommodates three 12 foot lanes, a 5-foot inside shoulder, and a 10 

outside shoulder in each direction.  
 
Proposed Improvements 
 

The California Department of Transportation (Caltrans) in cooperation with Federal 

Highways Administration (FHWA), the Transportation Authority of Marin (TAM), and 

Sonoma County Transportation Authority (SCTA) propose to improve State Route (SR) 

101 through Marin/Sonoma Narrows (MSN) between SR 37 in the City of Novato to just 

north of the Corona Road Overcrossing in the City of Petaluma. 
 

The “Marin-Sonoma Narrows (MSN) A3 NB High Occupancy Vehicle (HOV) Lane Widening 

Project” (hereinafter referred to as “MSN A3 PROJECT”) is proposed to widen northbound SR 
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101 to provide an HOV lane and 10-foot inside shoulder for approximately 2 miles north of the 

MSN A1 HOV system within the City of Novato in Marin County.  
 

The existing North Novato Overhead Bridge, which is located just north of Atherton Avenue, will 

be widened by 18 feet 4 inches to accommodate the 10-foot shoulders and the 12-foot HOV Lane. 

The northbound North Novato Overhead will be widened and the widening will be on the west side 

of the existing bridge between the northbound and southbound structure.  
 

Our recommendations presented in this report are based on the above information.  Any 

major deviation should be reported to PARIKH Consultants, Inc. (PARIKH) for 

consideration. 
 
 
3. PERTINENT REPORTS AND INVESTIGATION 

 

The “Geologic Map and Map Database of Parts of Marin, San Francisco, Alameda, Contra 

Costa, and Sonoma Counties, California,” was referenced in the evaluation of the 

geotechnical conditions for this project. 
 

We also referred to Caltrans as-built LOTB for North Novato Overhead (Bridge No. 0027-

94 R/L) to supplement the subsurface soil information for the project. 
 
 
4. PHYSICAL SETTING 

 
4.1 Climate 
 

The project site is located in Marin County, California. The climate at the project 

site and the surrounding area is characterized by warm, mostly dry summers and 

cool, wet winters.  Based on Western Regional Climate Center of NOAA, the 

temperature at the site typically ranges from 51°F to 79°F in summer and 38°F to 

58°F during winter.  The average annual rainfall is approximately 25.5 inches per 

year in the project area; most of the rainfall occurs in the months of October 

through April. 



BKF-Engineers  
MSN A3 NB HOV Lane Widening Project 
Project No.: 2011-145-GDR 
June 2012 
Page 12 
 

 

4.2 Topography 
 

At the project location, existing Rte 101 cuts across the toes of several steep slopes 

and gently sloping valleys and plains adjacent to Petaluma River marshes to the 

east.  Topography along Rte 101alignment is relatively flat with elevations ranging 

between 8 to 20 feet except for the North Novato Overhead section where the 

elevation of the roadway was raised to a maximum elevation of about 45 feet. On 

the western side of Rte 101, the terrain rises from the road level throughout the 

alignment within project limits. On the eastern side, the terrain is relatively flat 

except a small hill is located at the northeast quadrant of Rte 101/Atherton Avenue 

intersection. 
 

4.3 Drainage Features 
 

Per the Designers, there are 16 existing seasonal creeks/stream locations or large 

drainage facilities within the project limits, which pass below Rte 101. These are 

listed below (all stationing are per “J1R” Line) including locations where upsizing 

is proposed (in parenthesis): 
 

 386+17 – 2-12’x8’RCB 
 390+80 – 2-10’x8’RCB 
 395+01 – 18” RCP 
 406+02 – 15” RCP 
 411+02 – 15” RCP 
 416+03 – 24” CMP 
 421+00 – 2-48”RCP 
 429+00 – 24”RCP 
 438+95 – 36”RCP 
 444+36 – 36”RCP 
 448+75 – 12’ x 4.5’ RCB  
 467+65 – 2’x 2’ RCB 
 470+05 – 36”’ x 18”CMP Arch (upsize to 4’ x 2’ RCB) 
 473+60 – 30” HDPE (upsize to 4’ x 2’ RCB) 
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 477+78 – 24” RCP (upsize to 4’ x 2’ RCB) 
 479+85 – 18” RCP 
 

4.4 Man-Made and Natural Features of Engineering and Construction Significance 
 

Man-made features within and in the vicinity of the project site that have potential 

engineering significance to this project include: 
 

 North Novato Overhead (Widen). 

 Sixteen (16) cross culverts (4 will be upsized). 

 Water Pipelines (NMWD). 

 Joint Trench (PG&E Gas, Comcast Cable, and Verizon Telephone). 

 PG&E overhead electric line. 

 Verizon Fiber Optic and Telemetry. 

 Novato Sanitary District Sewer Line. 

 SMART Railroad.  
 
4.5 Regional Geology and Seismicity 
 

California is divided into 11 geologic regions, referred to as geomorphic provinces, 

which are defined by similar physical characteristics such as relief, landforms, and 

geology. The project site is located primarily within the Coast Range geomorphic 

provinces, with eastern portions of Contra Costa and Solano Counties extending 

into the neighboring Great Valley geomorphic provinces. 
 

The Coast Range geomorphic province extends 400 miles along the Pacific Coast, 

from Oregon south into Southern California. Independent and discontinuous 

northwest-trending mountain ranges, ridges, and intervening valleys are 

distinguishing features of the Coast Range geomorphic province and generally 

characterize the geologic setting of the San Francisco Bay region. San Francisco 

Bay, which was formed within a shallow, regional structural depression, is the 

predominant feature, separating smaller northern and southern mountain ranges. 
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Mount Diablo marks the northern end of the Diablo Range, which stretches 130 

miles southwards to the Kettlemen Hills at the cusp of the San Joaquin Valley. In 

the North Bay, the rugged, mountainous character of the Marin Peninsula is 

dominated by Mount Tamalpais. 
 

The bedrock and surficial deposits in the region are the result of a long history of 

tectonic plate movements, regional uplift, large-scale slope failures, erosion, and 

deposition that is recorded in the composition, structure, and geometry of rock and 

soil units exposed at the current ground surface.   
 

By 12 million years ago, it extended into what has since then become the San 

Francisco Bay Area.  During the last 12 million years, the San Andreas transform 

evolved into the complex system of northwest-striking, generally sub-parallel 

strike-slip faults that are still active today. Since development, the San Andreas 

transform fault system is believed to have accommodated as much as 1000 km of 

right-lateral motion between the Pacific and North American plates (Wakabayashi, 

1999).  
 

The Coast Ranges are primarily thrust-bounded fault blocks or bounded by strike-

slip faults with a significant component of vertical slip. However, in many cases the 

ranges are not bound or uplifted along obvious structures, and are likely the result 

of folding and uplift along blind thrust or reverse faults. 
 

Faults in the vicinity of the project site with a moderate to high potential for surface 

rupture include the Rodgers Creek Fault and the San Andreas Fault Zone (north 

coast section). Significant earthquakes, which have occurred in the region, are 

generally associated with crustal movements along well-defined active fault zones.  

A Regional Fault Map (based on Caltrans, 2007), showing the project site location 

relative to the major active faults in the region, is presented on Plate 4.  
 

In the past, numerous earthquakes have originated from the active faults within the 
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region and produced strong ground shaking throughout the area. Per the report 

(Reference No. 7), which has been released by the United States Geological Survey 

(USGS), there is a 63% probability that an earthquake of 6.7 magnitude or greater 

will be released from one of the active faults within San Francisco Bay Area during 

the next 30 years. The probability of an earthquake of magnitude 6.7 or greater over 

Northern California is 93 percent.  Such an event will likely produce strong ground 

shaking at the project location.  
 

 
5. EXPLORATION 

 
5.1 Drilling and Sampling 
 

Based on the preliminary plan and discussions with the designer, twenty-one soil 

borings were drilled to the depth of 5 feet for this project. Approximate locations of 

these borings are shown on the Site Plan (Plates 2A through 2D). The details of the 

field exploration are included in Appendix A. 
 

The borings were advanced with a truck-mounted drill rig using 8-inch diameter 

hollow stem augers. The borings were drilled under the technical supervision of our 

engineer, who classified and logged the soils encountered during drilling and 

supervised the collection of soil samples for visual examination and laboratory testing.  

The boring locations, stations, and relevant information are summarized in Table 1. 
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TABLE 1: SUMMARY OF BORINGS 
Boring No. Station (feet) Median/Northbound 

Shoulder
Boring Depth 

(feet)
Approx. Ground Elev. (feet)

A-11-101 “J1R” 394+00 Median 5 35.0

A-11-102 “J1R” 404+00 Median 5 41.0

A-11-103 “J1R” 412+00 Median 5 32.0

A-11-104 “J1R” 420+00 Median 5 20.0

A-11-105 “J1R” 428+00 Median 5 14.0

A-11-106 “J1R” 436+00 Median 5 11.0

A-11-107 “J1R” 444+00 Median 5 10.0

A-11-108 “J1R” 452+00 Median 5 11.0

A-11-109 “J1R” 460+00 Median 5 14.0

A-11-110 “J1R” 468+00 Median 5 11.0

A-11-111 “J1R” 476+00 Median 5 10.0

A-11-112 “J1R” 408+00 Northbound Shoulder 5 35.0

A-11-113 “J1R” 416+00 Northbound Shoulder 5 24.0

A-11-114 “J1R” 424+00 Northbound Shoulder 5 17.0

A-11-115 “J1R” 432+00 Northbound Shoulder 5 15.0

A-11-116 “J1R” 440+00 Northbound Shoulder 5 11.0

A-11-117 “J1R” 448+00 Northbound Shoulder 5 9.0

A-11-118 “J1R” 456+00 Northbound Shoulder 5 12.0

A-11-119 “J1R” 464+00 Northbound Shoulder 5 12.0

A-11-120 “J1R” 472+00 Northbound Shoulder 5 11.0

A-11-121 “J1R” 480+00 Northbound Shoulder 5 12.0
 
5.2 Geologic Mapping 
 

Published geologic maps and other geologic information pertinent to the project site 

were reviewed. No site-specific geological mapping was performed based on the 

scope of the proposed work.  
 
5.3 Geophysical Studies 

 

Based on the “Geologic Map and Map Database of Parts of Marin, San Francisco, 

Alameda, Contra Costa, and Sonoma Counties, California”, the project site is 

underlain by alluvial fill over marine and marsh deposits, alluvium and 

Metagreywacke of Franciscan Complex. The subsurface soils are relatively uniform. 
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Geophysical techniques such as cross-hole surveys, seismic refraction and reflection 

were considered unnecessary for this type of geologic condition. 
 
5.4 Instrumentation 

 
The subject was considered and was considered unnecessary for this project. 

 
5.5 Exploration Notes 
 

Existing roadway fill material consisting of sandy lean clay and/or clayey/silty sand 

with gravel was typically encountered in the shallow (5 feet) borings. In general, 

drilling did not encounter any unusual conditions. No caving of the drilled holes was 

observed during drilling.  
 
 
6. GEOTECHNICAL TESTING 
 

6.1 In-Situ Testing 
 

No in-situ testing was required for this project. 
 
6.2 Laboratory Testing 
 

Atterberg Limits (California Test Method T-204), Corrosion Test (California Test 

Method T-643) and R-value Tests (California Test Method T-301) were performed 

for this project. The laboratory test methods and results are included in Appendix B.  
 

 
7. GEOTECHNICAL CONDITIONS 
 

7.1 Site Geology 
 

General geologic features pertaining to the site were evaluated by reference to the 

“Geologic Map and Map Database of Parts of Marin, San Francisco, Alameda, 

Contra Costa, and Sonoma Counties, California, by M.C. Blake Jr., R.W. Graymer 

and D.L. Jones, 2000”.  Based on the publication, the project site is underlain by 

artificial fill over marine and marsh deposits (Bay Mud) (Quaternary) (Qmf), 
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Alluvium (Quaternary) (Qal) that were deposited upon the previously eroded surface 

of Franciscan bedrock and Metagreywacke (Early Cretaceous and Late Jurassic) 

(KJfm) of Franciscan Complex. A geologic map of the general project area is shown 

on Plate 3. The general constituents and the engineering characteristics of each 

geologic unit are described below. 
 

Artificial fill over marine and marsh deposits (Quaternary) (Qmf) – Mud, 

including much organic material, silty mud, silt, and sand; very soft to soft if wet, 

similar to unit Qm overlain by artificial fill, the limits of which are not mapped.   
 

Alluvium (Quaternary) (Qal) – Variably sized gravel overlain by unconsolidated 

sand, silt and clay comprises the unit. Alluvium (Quaternary) is mapped in small 

valleys where separate fan, basin, and terrace units could not be delineated at the 

scale of general geologic mapping, and where deposits might be of either latest 

Pleistocene or Holocene age. This unit occurs in the floodplains of streams and 

rivers. The sediments form a rich loam and are excellent for agriculture. 
 

The older Quaternary deposits are those mapped units that were deposited in the 

Quaternary, but are no longer actively being deposited. They have been deposited 

within the Pleistocene Epoch between 10,000 to 1.8 million years ago. These older 

units may also have an increased susceptibility to seismic shaking, liquefaction, 

differential settlement and landslide because they have generally not been buried 

deep or long enough to become well compacted and indurated. However, in general 

they are less susceptible to geologic hazards than the younger surficial deposits. 
 

The Metagraywacke (Early Cretaceous and Late Jurassic) (KJfm) of 
Franciscan Complex was formed in a subduction zone where sea floor (basalt) 

was forced downward into the upper mantle beneath the North American 

Continent; carrying with it various sediments (sand, silt, and clay) eroded from the 

continent or precipitated by organisms.  Increased pressure and heat, combined 

with the tectonic displacement and shear forces, resulted in a chaotic mixing of the 
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various materials with various strengths.  The Franciscan Complex forms a diverse 

assemblage of rock types called mélanges (French: mélange or “mixture”), chaotic 

mixtures of hard blocks of various rock types surrounded by weaker matrix of 

sheared to pulverized rock. The Franciscan mélange is predominantly weathered 

and fractured sandstone and shale, with lesser amounts of chert.  
 

To focus on the common fundamental engineering problems related to the 

characterization of complex geological mixtures, Medley (1994) coined the 

geologically neutral word “bimrocks” from Raymond’s (1984) “block-in-matrix 

rocks”.  Medley's definition of bimrocks is: "a mixture of rocks composed of 

geotechnically significant blocks within a bonded matrix of finer texture”.  The 

expression “geotechnically significant blocks” means that there is mechanical 

contrast between blocks and matrix, and the volume and size of the blocks 

influence the rock mass properties at the scales of engineering interest.  

Consequently, bimrocks may have considerable spatial, lithological, and 

mechanical variability.  The weakest elements in bimrocks are the contacts between 

blocks and matrix.  In mélanges, matrix shears generally pass around blocks with 

intense shearing adjacent to the larger blocks.  The overall strength of bimrocks is 

independent of the strength of the individual blocks and depends more on the 

strength of the matrix between the blocks.  Subsurface exploration may not reveal 

the size and distribution of strong blocks and the extent of weaker matrix in 

mélange.  Consequently, the overall strength of Franciscan bedrock buried beneath 

the project site may not be fully characterized by even a significant number of 

borings.  Interpolation between even closely spaced borings can lead to an overly 

simplistic representation of the rock mass strength. 
 

Franciscan Complex bedrock is exposed in the hills surrounding the project site and 

is buried beneath approximately 60 feet to 80 feet of younger alluvium and Bay 

Mud at the site.  The bedrock consists of greywacke sandstone that was 

metamorphosed during subduction.  Franciscan greywacke is a variety of sandstone 
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generally characterized by its significant hardness, dark color, and poorly sorted 

angular grains of quartz, feldspar, and small rock fragments or lithic fragments set 

in a compact, clay-fine matrix.  The cementing material between the grains may be 

siliceous or argillaceous and is sometimes calcareous.  Component particles are 

usually not very rounded or polished, and the rocks are often considerably indurate 

by re-crystallization.  When subjected to increasing metamorphism, greywacke 

frequently passes into mica-schist, chloritic schist and sedimentary gneisses.  Veins 

of white quartz are commonly found in Franciscan greywacke.   
 

Rock core samples encountered from Boring R-11-NO-001 and Boring R-12-NO-

003, consist of very hard, medium to dark gray colored greywacke sandstone that is 

fine-grained and well-cemented. For the rock core samples recovered from Boring 

R-11-NO-001, the upper few feet of the rock is stained light orange-brown from 

iron oxide, indicating that it was previously exposed to near surface oxidation, prior 

to being buried by Bay Mud and alluvium.  At a depth of 89 feet, a several inch 

thick zone of pulverized rock appears to be sheared matrix situated between two 

large blocks of intact greywacke sandstone. The same disrupted zone was 

encountered in Boring R-12-NO-003 between 86.5 feet and 91.5 feet below the 

ground surface. 
 
7.1.1 Lithology 
 

The geological unit presented at the project site consists of alluvial deposits 

near the surface (gravel, sand and clay). Detailed description of subsurface 

soil conditions are presented in Section 7.2. 
 

7.1.2 Structure 
 

The structures of the geological units such as bedding, folds, fracture, 

jointing, and foliation had been considered and were determined to be not 

applicable for the project. 
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7.1.3 Existing Slope Stability 
 

The slopes at the project site consist of natural slopes and man-made cut 

slopes on the hillsides and along the freeway. Most of the natural slopes and 

cut slopes have gradients of 2(H):1(V) or flatter and are covered with 

vegetation. Proposed project does not require development of any cut and 

fill slopes.  
 
7.2 Subsurface Soil Conditions 

 

Based on the available boring data, the subsurface soil conditions at the project site 

consist of medium stiff sandy lean clay with gravel or medium dense silty sand 

with gravel, underlain by stiff to very stiff lean clay and stiff to very stiff lean clay 

with gravel. The descriptions of the soil materials encountered in the exploratory 

borings and relevant boring information are presented in Table 2 below.  
 

TABLE 2: SUMMARY OF SUBSURFACE SOIL CONDITIONS 

Boring No. Soil Description  

A-11-101 0-3 feet SANDY lean CLAY and CLAYEY SAND, underlain by 2 feet of Lean CLAY.  

A-11-102 0-5 feet SANDY lean CLAY and CLAYEY SAND. 

A-11-103 0-3 feet SANDY lean CLAY with GRAVEL, underlain by 2 feet of Lean CLAY.  

A-11-104 0-3 feet SANDY lean CLAY with GRAVEL underlain by 2 feet of stiff Lean CLAY. 

A-11-105 0-3 feet SANDY lean CLAY with GRAVEL, underlain by 2 feet of Lean CLAY. 

A-11-106 0-2 feet CLAYEY GRAVEL, underlain by 3 feet of Lean CLAY with GRAVEL.  

A-11-107 0-2 feet SILTY SAND with GRAVEL, underlain by 3 feet of CLAYEY GRAVEL, underlain 
by Lean CLAY.

A-11-108 0-2 feet SILTY SAND with GRAVEL, underlain by 3 feet of CLAYEY GRAVEL, underlain 
by Lean CLAY.

A-11-109 0-2 feet SILTY SAND with GRAVEL, underlain by 3 feet of Lean CLAY. 

A-11-110 0-2 SILTY SAND with GRAVEL, underlain by 3 feet of Lean CLAY. 

A-11-111 0-2 feet SILTY SAND with GRAVEL, underlain by 3 feet of Lean CLAY. 

A-11-112 0-5 feet SANDY Lean CLAY with GRAVEL with pockets of SAND and GRAVEL. 

A-11-113 0-5 feet SANDY Lean CLAY with GRAVEL with pockets of SAND and GRAVEL. 

A-11-114 0-5 feet SANDY Lean CLAY with pockets of SAND and GRAVEL. 
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TABLE 2: SUMMARY OF SUBSURFACE SOIL CONDITIONS (CONTINUED) 
Boring No. Soil Description  

A-11-115 0-5 feet CLAYEY SAND with GRAVEL. 

A-11-116 0-5 feet CLAYEY SAND with GRAVEL. 

A-11-117 0-5 feet SANDY Lean CLAY with GRAVEL (FILL). 

A-11-118 0-3 feet SILTY SAND with GRAVEL, underlain by 2 feet of Lean CLAY with GRAVEL.  

A-11-119 0-2 feet SILTY SAND with GRAVEL, underlain by 3 feet of Lean CLAY with GRAVEL. 

A-11-120 0-2 feet SILTY SAND with GRAVEL, underlain by 3 feet of Lean CLAY with GRAVEL. 

A-11-121 0-2 feet CLAYEY SAND with GRAVEL, underlain by 3 feet of Lean CLAY with GRAVEL.  

 

Due to limitations inherent in geotechnical investigations, it is neither uncommon 

to encounter unforeseen variations in the subsurface soil conditions during 

construction nor is it practical to determine all such variations during an acceptable 

program of drilling and sampling for a project of this scope. Such variations, when 

encountered, generally require additional engineering services to attain a properly 

constructed project.  We, therefore, recommend that a contingency fund be 

provided to accommodate any additional charges resulting from technical services 

that may be required during construction. 
 

7.3      Water 
 

7.3.1 Surface Water 
 

The project site is along existing Rte 101. The overall terrain at the project 

site is generally flat, the surface water/drainage is generally by sheet flow, or 

collected by local drainage systems. 
 
7.3.1.1 Scour 

 

Scour is not anticipated to be an issue at the project site because 

there is no open watercourse running near or through the project site.  
 
7.3.1.2 Erosion 

 
The existing slopes have established landscaping to help control 

erosion. Therefore erosion is not a concern for this project. 
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7.3.2 Groundwater 
 

Groundwater was not encountered in the 5-foot borings during the field 

exploration in October 2011. Groundwater was measured at approximate 

Elev. +21.5 feet (depth of 17 feet) in Boring R-11-NO-002, approximate 

Elev. +1.0 feet (depth of 11 feet) in Boring R-11-NO-001 and approximate 

Elev. +6.0 feet (depth of 6.5 feet) in Boring R-12-NO-003 during drilling. 

The groundwater measured in Boring R-11-NO-002 was much higher than 

those measured in the other two borings and appears to be the perched 

water. 
 
In our opinion, the groundwater level is anticipated to vary with the passage 

of time due to seasonal groundwater fluctuation, surface and subsurface 

flows, ground surface run-off, change in the water level in the nearby creeks 

and other environmental factors which may not have been present at the 

time of our investigation. 
 
7.4 Project Site Seismicity 
 

7.4.1 Ground Motions 
 
The project site is located in a seismically active part of northern California. 

Seismic activity may result in geological and seismic hazards including 

seismically induced fault displacement and rupture, ground shaking, 

liquefaction, lateral spreading, landslides, and structural hazards.  Many faults 

exist in the San Francisco Bay Area and are capable of producing 

earthquakes. These faults may cause strong ground shaking at the site.  
 
Caltrans has revised the 1996 Hazard Map and has produced a new map and 

an associated report (2009 Caltrans Deterministic PGA Map and ARS 

Online Report). The new map (2007 Caltrans Deterministic PGA Map) 

shows all the known faults and contours of peak ground accelerations 

(PGA) based on New Generation Attenuation (NGA) ground motion 

prediction equations. The report also includes associated database (2007 

Data Base) providing relevant information for all the faults in the map; and 
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procedures for the development of Acceleration Response Spectra (ARS) 

curves based on a user friendly on-line web tool. The Regional Fault Map, 

Plate 4, presents the locations of the fault systems relative to the project site, 

based on the 2007 Caltrans Deterministic PGA Map. The Peak Ground 

Acceleration per the 2009 Online Report is 0.63g. 
 

The major faults in the vicinity, their distances from the project site, fault 

types and the maximum credible earthquake magnitudes associated with 

each fault are summarized in the Table 3 below.  These maximum credible 

earthquake magnitudes represent the largest earthquakes that could occur on 

the given fault based on the current understanding of the regional tectonic 

structure. 
 

TABLE 3: EARTHQUAKE DATA 
Fault (Fault ID) Maximum Moment 

Magnitude of Fault, 
MMax 

Fault Type Site-to-
Fault 

Distance  
Rodgers Creek Fault (157) 7.1 Right Lateral Strike Slip 5.5 mi. 

San Andreas Fault Zone 
(North Coast section) (308) 

7.9 Right Lateral Strike Slip 13 mi. 

 
Based on available geological and seismic data, the possibility of the site to 

experience strong ground shaking should be considered moderate to high. 
 

7.4.2 Ground Rupture 
 
No active fault passes through the project sites, therefore the potential for 

ground surface rupture due to faulting within the project limits is considered 

low.  
 

7.4.3 Liquefaction Potential 
 
Liquefaction is a phenomenon in which saturated cohesionless soils are 

subject to a temporary but essentially total loss of shear strength under the 

reversing, cyclic shear stresses associated with earthquake shaking.  

Submerged cohesionless sands and silts of low relative density are the type 
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of soils, which usually are susceptible to liquefaction.  Clays are generally 

not susceptible to liquefaction.   
 

Liquefaction and its impact are more critical to bridge structure than 

pavement construction. Based on the available borings at the “North Novato 

Overhead (Widen)” and our evaluation, isolated and deep pockets or lenses 

of loose to medium dense sand may liquefy due to liquefaction. This may 

resulted in an estimated 0.7 inches to 2.2 inches of post-liquefaction 

settlement as discussed in the Foundation Report for “North Novato 

Overhead (Widen)”. However, it is our opinion that the impact due to the 

potential liquefaction on the proposed pavement widening is considered to 

be low because: 
 

 The potentially liquefiable soil pockets/lenses are generally covered by 

predominantly cohesive soils, which tend to serve as a “soil mat” and 

should reduce the potential impact of liquefaction. 
 

 The post-liquefaction settlement probably would be random and 

localized and could spread out over some distance/area. 
 
 

8.  GEOTECHNICAL ANALYSES AND DESIGN 
 

8.1 Cuts and Excavations 
 

Minor cut and fill will be required for the pavement construction. 
 
8.1.1 Stability 
 

The subject was considered and determined to be not applicable for the project. 
 

8.1.2 Rippability 
 

The proposed cuts are anticipated to be in roadway fill and native soils.  

Based on the investigation, rippability does not appear to be a concern for 
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construction.  
 
8.1.3 Grading Factor 
 

Source of the project fill may include the fill generated from the cuts (as long 

as the on-site native soil meets the project specifications) planned for the 

project. Fill may also be imported from outside borrow sources.  The source 

of borrow is unknown at the time of report preparation. Based on previous 

experience, for preliminary estimate, a grading factor of 0.9 may be assumed 

for import materials. 
 
8.2 Embankments 

 

There is no new embankment proposed for this project. The subject was considered 

and determined to be not applicable for the project. 
 
8.3 Corrosion Investigation 
 

The corrosion investigation for this project was performed in general accordance 

with the provisions of California Test Method 643.  Chemical tests were performed 

on selected soil samples from Borings A-11-101, A-11-103, A-11-105, A-11-117, 

A-11-120 and A-11-121 to evaluate the corrosion potential of the subsurface soil.  

A summary of the corrosion test results is presented in Table 4. 
 

TABLE 4 - SUMMARY OF CORROSION TEST RESULTS 

Boring No. Station & Offset Depth 
(ft) 

Min. Resistivity 
(ohm-cm) pH Sulfate 

(ppm) 
Chloride 

(ppm) 

A-11-101 “J1R” 394+00 (median) 0-5 2,680 7.13 33.2 28.9 

A-11-103 “J1R” 412+00 (median) 0-5 940 7.72 475.4 72.1 

A-11-105 “J1R” 428+00 (median) 0-5 910 7.11 1022.4 61.0 

A-11-117 “J1R” 448+00 (NB shoulder) 0-5 2,410 7.88 37.4 21.5 

A-11-120 “J1R” 472+00 (NB shoulder) 0-5 2,470 7.63 26.9 28.5 

A-11-121 “J1R” 480+00 (NB shoulder) 0-5 2,280 7.43 13.6 41.2 
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According to Caltrans Corrosion Guidelines, September 2003 (Version 1.0), Caltrans 

considers a site to be corrosive to foundation element if one of the following 

conditions exists for the representative soil samples taken at the site: 
 

 Chloride concentration is greater than or equal to 500 ppm, 

 Sulfate concentration is greater than or equal to 2000 ppm, 

 pH is 5.5 or less. 
 

Based on the corrosion test results, the subsurface soils collected in the borings in 

Table 4 are considered non-corrosive per Caltrans corrosion design guidelines. 

Standard Type II modified or Type I-P (MS) modified cement may be used for the 

concrete substructure. 
 

8.4 Culverts 
 

For selection of pipe material for culvert and storm drain applications, it is our 

understanding that AltPipe computer program is used by Caltrans to assist Designers.  

AltPipe program is a web-based tool (http://dap1.dot.ca.gov//design/altpipe/), which 

updates and supersedes the previous CULVERT4 program. The computations 

performed by AltPipe are based on the procedures and California Test Methods 

described in Chapter 850 of the Caltrans Highway Design Manual (HDM). AltPipe 

incorporates current requirements from the HDM supplemented by Caltrans Design 

Information Bulletin No. 83 (D.I.B. No. 83, June 30, 2003) for abrasion potential for 

material selection.  The AltPipe program is intended for final design by the civil or 

hydraulic designer.  In addition to soil corrosivity data, the input requires data such as 

Abrasion Level, 2-5 year Flow Velocity, and height of cover, which should be 

determined while finalizing the drainage design.  
 
Analyses were performed by the Designer using the AltPipe program and the soil 

corrosivity data presented in Table 4. Analyses were performed for 10 drainage units 

(16i, 20b, 20d, 20e, 21f, 21e, 22c, 22j, 22f and 22i). These pipes are 18-inches in 

diameter. Appropriate depths of soil cover and soil corrosion values from Table 4 
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were incorporated in the analyses, based on the location of the unit. All analyses used 

a 50-year design life; a 2-5 year flow velocity of 2.2 and 3.2 ft/sec.; and an abrasion 

level of 1. The results of the analyses performed by the Designer are presented in 

Appendix C.  
 

Following are some general findings, based on the analyses. The designer should refer 

to their calculations in Appendix C for more specific information. 
 
 Corrugated steel pipes (helical or annular corrugation) [coated with AL2, BC, 

BCI, Polymerized Asphalt (PA) and Polymeric Sheet (PS)] are allowable for 

Drainage Unit 16i, 22j, 22f and 22i with minimum thickness of coating of either 

0.052 inches or 0.064 inches. Corrugated steel pipes (coated with PS or PA) are 

allowable for Drainage Units 20b, 20d, 20e, 21f, 21e and 22c with minimum 

thickness of coating of 0.052 inches for Corrugated Steel Pipe Helical Corrugation 

and 0.064 inches for Corrugated Steel Pipe Annual Corrugation. 

 Corrugated aluminum pipes (helical or annular corrugation) are allowable only for 

Drainage Unit 16i, 22j, 22f and 22i with a minimum coating thickness of 0.06 

inches. 

 Plastic pipes (PVC Corrugated, HDPE Corrugated – Type S and Type C) are 

allowable for all of the ten drainage units (16i, 20b, 20d, 20e, 21f, 21e, 22c, 22j, 

22f, and 22i). 

 Reinforced concrete pipes are allowable for all the ten drainage units. Required 

thickness of steel cover is 0.75-in. Five sacks of cement and 11.1 percent water are 

indicated in the AltPipe output for all cases. 
 
 
9. STRUCTURAL PAVEMENT SECTIONS 

 
The draft as-built structural pavement sections provided by the designer are shown in 

Table 5 below.  
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TABLE 5: SUMMARY OF AS-BUILT STRUCTURAL PAVEMENT SECTIONS 
Approx. stations Inside Shoulder Travel Way Outside Shoulder 

“J1R” Sta. 444+70 to Sta. 
478+00 

Paved 0.10 feet RAC-G 
0.46 –1.10 feet AC 
PFR 
0.67 feet PCC 
Var AB  

Paved 

“J1R” Sta. 436+50 to Sta. 
444+70 

Paved 0.10 feet RAC-G 
0.46 – 1.10 feet AC 
PFR  
0.67 feet PCC 
Var AB  

0.10 feet RAC-G 
0.46 – 1.10 feet AC 
PFR  
0.67 feet PCC 
Var AB  

“J1R” Sta. 394+00 to Sta. 
397+40.68  and “J1R” Sta. 
411+83.83 to Sta. 436+50 

0.25 feet AC (A) 
0.80 feet AB (Cl. 2) 
1.30 feet AS (Cl. 4) 

0.40 - 0.50 feet AC (A) 
0.80- 0.90 feet CTB (A) 
1.10-1.30 feet AS (Cl. 4) 

0.35 feet AC (A) 
0.90 feet AB (Cl. 2) 
1.10 feet AS (Cl. 4) 

 
R-value tests were conducted on representative samples collected at subgrade level.  The 

test results are summarized in Table 6. 
 

TABLE 6: SUMMARY OF R-VALUE TEST RESULTS 
Test Boring 

 
Approximate 
Station(feet) 

Inside/Outside Lane Approx. Existing 
Ground Elev. (ft) 

Plasticity 
Index 

R-Value 

A-11-101 “J1R” 394+00 Inside 35.0 9 24 

A-11-102 “J1R” 404+00 Inside 41.0 - 21 

A-11-104 “J1R” 420+00 Inside 20.0 5 61 

A-11-107 “J1R” 444+00 Inside 10.0 - 15 

A-11-109 “J1R” 460+00 Inside 14.0 - 19 

A-11-112 “J1R” 408+00 Outside 35.0 - 23 

A-11-114 “J1R” 424+00 Outside 17.0 - 24 

A-11-115 “J1R” 432+00 Outside 15.0 - 25 

A-11-117 “J1R” 448+00 Outside 9.0 - 66 

A-11-120 “J1R” 472+00 Outside 11.0 - 32 

A-11-121 “J1R” 480+00 Outside 12.0 6 68 
 
Findings, Design Approach and Recommendations: 
 

 As shown in the “Summary of R-value Test Results”, the tested R-values of the soil 

samples from the project site were found to range from 15 to 61 in the median and 
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from 23 to 68 along the northbound shoulder. An R-Value of 15 is assumed for the 

native soil materials in the design of structural pavement sections for the inside lanes. 

An R-Value of 20 is assumed for the native soil materials in the design of structural 

pavement sections for the outside lanes. 
 

 Traffic Index (TI) of 14.0 used in the pavement design of HOV Lane Widening is 

based on a 40-year projection. This 40-year traffic index was used in the pavement 

design. However, since there is no 40-year design method for HMA section per 

Caltrans, the pavement cannot be classified as a “40-year design section”.  
 

 The design is according to Caltrans Highway Design Manual, using Hot Mixed Asphalt 

(HMA) (Type A); Aggregate Base (Class 2) and Aggregate Subbase (Class 4). 
 

 Fill material placed within 4 feet of the finish pavement subgrade should have a 

minimum R-value of 20. 

 

 The structural pavement design is based on Caltrans Highway Design Manual Section 

608 (July 1, 2008). 
 

 The recommended minimum R-value for Class 2 Aggregate Base (AB) is 78 and for 

Class 4 Aggregate Subbase (AS) is 50. Caltrans Standard Specifications Section 26-

1.02A specifies that the amount of reclaimed material shall not exceed 50 percent of 

the total volume of the aggregate used provided the reclaimed material fulfills the 

aggregate grading requirements in the specifications. 
 

Based on the Traffic Indices provided by the designer and the design R-value, the 

recommended pavement sections are shown in Table 7 below. 
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TABLE 7: SUMMARY OF RECOMMENDED STRUCTURAL PAVEMENT SECTIONS
Locatio

n 
R-Value TI Option-1 Option-2 Option-3 

  FDHMA* HMA-A* AB AS Total HMA-A* LCB AS Total 

Inside Lane 15 14 1.75 0.75 1.10 1.35 3.20 0.70 0.70 1.35 2.75 

“J1R” Station  15 14 1.75 0.75 1.10 1.35 3.20 0.70 0.70 1.35 2.75 
470+00–478+00            

Outside Lane 20 14 1.70 0.75 1.10 1.10 2.95 0.70 0.70 1.10 2.50 

Rush Landing 
Road 

15 6.5 0.75 0.30 0.55 0.50 1.35 - - - - 

FDHMA: Full Depth Hot Mix Asphalt (Type A) 
HMA-A:  Hot Mix Asphalt Concrete (Type A) 
AB: Aggregate Base 

LCB: Lean Concrete Base 
AS: Aggregate Subbase (Class 4, R-Value=50) 
 

*RHMA-G (Gap Graded Rubberized HMA), up to 0.15 ft may be placed at the surface, replacing equivalent thickness of 
HMA-A 

 
 
10. MATERIAL SOURCES 
 

There are several commercial sources of asphalt, concrete, and aggregate products in the 

vicinity of the project area. Some of the available commercial suppliers in the vicinity of 

the project area are listed in Table 8 below: 
 

TABLE 8: SOURCES OF IMPORTED BORROW 

Source Location Approx. Haul Dist.(One way, miles)

Shamrock Materials, Inc. 7552Redwood Blvd., Novato, California 2.5 
Scott’s Concrete & Pumping 523 McClay Rd, Novato, California 5.5 
Affordable Asphalt 22 Columbine Lane, Novato, California 6.0 

 
 
11. MATERIAL DISPOSAL 

 

Project may require off-haul of some of the excavated material that cannot be used on 

site. Prior to excavating, materials should be tested for contamination in accordance with 

the recommendations of the environmental report. Asbestos, if encountered, will require 

special handling and disposal. Disposal of ADL and other contaminated material (if any) 

is beyond the scope of this project.  
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12. CONSTRUCTION CONSIDERATIONS 
 

12.1 Construction Advisories 
 

The following sections are written primarily for the engineer responsible for the 

preparation of plans and specifications.  Since these sections identify potential 

construction issues related to the project, it may also be of use to the Agency's 

representatives involved in the monitoring of construction activity.  The field 

investigation performed by PARIKH primarily addresses design issues and was not 

planned specifically to identify construction issues. 
 

The majority of the project consists of roadway widening and pavement 

construction; therefore traffic control is required to maintain traffic flow along Rte 

101 during construction. The contractor should verify the utility lines at the project 

site, be aware of the existing conditions and plan the construction activities 

accordingly to minimize the construction impact on the integrity of the existing 

utilities.   
 

In our opinion, conventional equipment may be used to excavate the on-site soil 

materials.   The materials to be excavated may consist of firm to very stiff clays with 

varying amounts of medium dense sand. Localized subgrade pumping may be 

encountered during earthwork construction depending on the weather, moisture 

condition of the subsurface soils, and surface drainage conditions.  Equipment 

mobility may also be difficult if the subgrade is wet.  Under such circumstances, the 

subgrade soils may require reworking, moisture conditioning, aeration, or over-

excavation and replacing with dry granular fill to facilitate earthwork construction.  It 

is possible that unknown old buried utilities or abandoned structures, concrete rubble 

etc. are located along the alignment.  It might require special equipment and additional 

efforts to remove these buried objects. 
 

Prospective contractors for the project must be directed to evaluate construction-

related issues on the basis of their own knowledge and experience in the local area, 
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on the basis of similar projects in other localities, or on the basis of field 

investigation on the site performed by them, taking into account their proposed 

construction methods and procedures.  In addition, construction activities related to 

excavation and lateral earth support must conform to safety requirements of 

Occupational Safety Health Administration (OSHA) and other applicable 

municipal and State regulatory agencies. 
 
12.2 Construction Considerations that Influence Specifications 

 

The contractor should verify the existing utility line conditions. These locations 

should not be used for stockpiling of borrow materials. Any utility conflicts with 

proposed construction should also be reviewed prior to construction.  
 
12.3 Construction Monitoring and Instrumentation 

 
The construction monitoring and instrumentation subject was considered and was 

determined to be not applicable for the project.  
 
12.4 Hazardous Waste Considerations 

 

The project environmental study report should be referred to for further details about 

any hazardous materials within the project.  
 
12.5 Differing Site Conditions 

 

The soil conditions described in this report are based on available boring data.  It 

should be noted that these borings depict subsurface soil conditions and 

groundwater conditions only at the locations drilled and at the time drilled. Because 

of the variability from place to place within soils in general, and the nature of 

geologic depositions, subsurface soil conditions and groundwater conditions could 

change between the explored boring locations. 
 

Early communication should be made between the Resident Engineer, the 

Contractor and the Geotechnical Engineer as soon as conditions that differ from 

those established in this report are recognized by any of the parties.  Additional 
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recommendations could thereby be provided if such conditions arise. 
 
 
13. RECOMMENDATIONS AND SPECIFICATIONS 
 

13.1 Summary of Recommendations 
 

If the designer has questions or concerns with any of these recommendations, or, if 

conditions are found to be different during construction, the Geotechnical Engineer 

who prepared this report should be contacted.  Additional fieldwork, analysis or 

changes in recommendations may be required during the construction phase.  These 

services may be provided under a separate authorization, as necessary. A concise 

summary of the geotechnical recommendations is presented below: 
 

 Design peak ground acceleration (PGA) = 0.63g, based on the 2009 Caltrans 

ARS Online Report. (Ref.: Section 7.4.1) 
 

 The boring data indicates that the subsurface soil conditions generally consist of 

medium stiff sandy lean clay with gravel or medium dense silty sand with 

gravel, underlain by stiff to very stiff lean clay and stiff to very stiff lean clay 

with gravel. Groundwater was encountered in Borings R-11-NO-001and R-12-

NO-003 during the field exploration in 2011 and 2012. The impact of 

liquefaction potential is considered to be low for the proposed pavement 

widening. (Ref.: Section 8.1.3) 
 

 Structural pavement sections for the project (Ref: Section 9):  
 

13.2 Recommended Materials Specifications 
 
13.2.1 Standard Specifications 
 

Unless otherwise stated in the special provisions, all materials specifications 

should conform to Caltrans Standard Specifications, 2010, including but not 

limited to the following: Earthwork, Structure Backfill, Hot-Mix Asphalt, 
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Aggregate Base and Aggregate Subbase. 
 

13.2.2 Special Provisions 
 

Note that there are most-current standard special provisions (February 11, 

2010) available.  The up-to-date SSPs for all pavement-related items should 

be used. 
 

Imported Borrow: 
 

Imported material should be in accordance with the specifications set forth 

in Caltrans Section 19. In particular, for new roadway construction, the 

material placed within 4 feet of the finish pavement subgrade should meet 

the following requirements: 
 
1.  Free of organic or other deleterious materials. 

2.  An R-value of not less than 20. 
 

Aggregate Base:  Aggregate Base (Class 2) shall conform to the provisions 

in Section 26 of the Caltrans Standard Specifications, 2010.  
 

Aggregate Subbase:  Aggregate Subbase (Class 4) shall conform to the 

provisions in Section 25 of the Caltrans Standard Specifications, 2010 and 

to the Special Provisions. 
 

Aggregate Subbase (Class 4) shall be clean and free from organic matter 

and other deleterious substances.  The percentage composition by weight of 

Class 4 aggregate subbase shall conform to the following grading as 

determined by California Test Method No. 202. 
 

Gradation Requirement (Percent Passing) 
Sieve Sizes Operating Range Contract Compliance 

2 1/2 “ 100 100 

No. 4 30 – 65 25 – 70 

No. 200 0 – 15 0 – 18 
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Aggregate Subbase (Class 4) shall also conform to the quality requirements 
given on the following table: 

 
Quality Requirements 

California Test Method Operating Range Contract Compliance 
Sand Equivalent (217) 21 Min. 18 Min. 

Resistance (R-value) (301) 50 50 Min. 

 
 
14. INVESTIGATION LIMITATIONS 

 

Our services consist of professional opinions and recommendations made in accordance with 

generally accepted geotechnical engineering principles and practices and are based on our 

field exploration and the assumption that the soil conditions do not deviate from observed 

conditions.  
 

No warranty, expressed or implied, of merchantability or fitness, is made or intended in 

connection with our work or by the furnishing of oral or written reports or findings.  The 

scope of our services did not include any environmental assessment or investigation for the 

presence or absence of hazardous or toxic materials in structures, soil, surface water, 

groundwater or air, below or around this site.  Unanticipated soil conditions are commonly 

encountered and cannot be fully determined by taking soil samples and excavating test 

borings; different soil conditions may require that additional expenditures be made during 

construction to attain a properly constructed project.  Some contingency fund is thus 

recommended to accommodate these possible extra costs. 
 

This report has been prepared for the proposed “MSN A3 NB HOV Lane Widening Project” 

as described earlier, to assist the engineer in the design of this project.  In the event any 

changes in the design or location of the facilities are planned, or if any variations or 

undesirable conditions are encountered during construction, our findings and 

recommendations shall not be considered valid unless the changes or variations are reviewed 

and our recommendations modified or approved by us in writing.  
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fine SAND; little fine GRAVEL;  low plasticity fines.

SANDY lean CLAY with GRAVEL (CL); very stiff; gray; moist to wet; some 

ASPHALT 6" AC over 6" AB & 6" Concrete.

CLAYEY GRAVEL (GC); dense; brown; moist.

low plasticity fines.

Lean CLAY (CL); very stiff; gray with orange brown mottling; moist; 

(LL=32; PI=14).

intensely fractured.

METAMORPHIC ROCK, (METASANDSTONE), hard, brown, intensely weathered, 

weathered, intensely fractured.

METAMORPHIC ROCK, (METASHALE), hard, dark greenish gray, moderately 

METAMORPHIC ROCK, (METASANDSTONE), hard, gray, fresh.

intensely fractured/crushed.

METAMORPHIC ROCK, (METASANDSTONE/ METASHALE), gray, fresh, very 

intensely fractured/crushed.

METAMORPHIC ROCK, (METASANDSTONE/ METASHALE), gray, fresh, very 

Very intensely fractured/crushed.

Gray, very intensely fractured/crushed.

Dense; gray/brown.

(LL=32; PI=12).

SANDY lean CLAY (CL); hard; brown; wet; some fine SAND; low plasticity fines.

ORGANIC fat CLAY (OH); stiff; grayish black; wet; high plasticity fines.

Hard; gray.

PP=1.25 tsf (LL=94; PI=55).

moist; some fine SAND; low plasticity fines.

SANDY lean CLAY (CL); very stiff; brown; 

moist; fine SAND; little fine GRAVEL; 31% fines.

CLAYEY SAND with GRAVEL (SC); medium dense; gray; 

fine SAND fine; 29% fine GRAVEL; 20% fines.

CLAYEY SAND with GRAVEL (SC); medium dense; brownish gray; wet; 51% 

gray; wet; 47% fine SAND; 41% fine GRAVEL; 13% fines.

Poorly graded SAND with CLAY and GRAVEL (SP-SC); medium dense; 

wet; 49% fine SAND; 30% fine GRAVEL; 21% fines.

CLAYEY SAND with GRAVEL (SC); very dense; gray; 

fines, PP<0.5 tsf.

Lean CLAY with SAND (CL); stiff; brown; wet; little fine SAND; low plasticity 

SAND; 6% fine GRAVEL; 9% fines.

Well-graded SAND with SILT (SW-SM); dense; brown; wet; 85% fine 

wet; some fine SAND; little fine GRAVEL; low plasticity fines.

SANDY Lean CLAY with GRAVEL (CL); very stiff; grayish black; 

ASPHALT.

(LL=68; PI=47).

Lean CLAY (CL); stiff; brown; wet; low plasticity fines.

Very stiff ; PP=1.5 tsf.

Mottled dark brown; little fine SAND; PP=2.0 tsf.

Lean CLAY (CL); stiff; gray; wet; medium plasticity fines.

(LL=45; PI=23).

Lean CLAY (CL); stiff; gray; wet; low plasticity fines.

(Gougy).

little fine GRAVEL; some fines (FILL).

CLAYEY SAND with GRAVEL (SC); brown; moist; fine SAND; 

fine SAND; trace fine GRAVEL; low plasticity fines.

SANDY lean CLAY (CL); very stiff; brown; moist; some 

plasticity fines; PP=1.0 tsf.

Fat CLAY (CH); soft; gray; moist to wet; high 

to fine SAND; little fines.

CLAYEY SAND (SC); dense; brown; wet; coarse 

fine SAND; some fines.

SILTY SAND (SM); very dense; brownish gray; wet; 

wet; fine SAND; little fine GRAVEL; some fines.

SILTY SAND with GRAVEL (SM); very dense; brown; 

GRAVEL; 7% fines.

medium dense; gray; wet; 60% fine SAND; 33% fine 

Well-graded SAND with CLAY and GRAVEL (SW-SC); 

SAND; little fine GRAVEL; some fines.

SILTY SAND with GRAVEL (SM); very dense; gray; wet; fine 

gray, hard, very intensely fractured, (slightly weathered).

METAMORPHIC ROCK, (METASILTSTONE), very thinly bedded, 

gray, hard, very intensely fractured, (fresh).

METAMORPHIC ROCK, (METASILTSTONE / METASANDSTONE), 

intensely fractured, (fresh).

METAMORPHIC ROCK, (METASANDSTONE), gray, hard, very 

dark gray/gray, hard, very intensely fractured, (fresh).

METAMORPHIC ROCK, (METASHALE / METASANDSTONE), 
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SANDY lean CLAY (CL); stiff; brown; moist; fine SAND; low plasticity fines; 

fine SAND; little fine GRAVEL; low plasticity fines.

SANDY lean CLAY with GRAVEL (CL); very stiff; brownish gray; wet; some 
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SAND; little fine GRAVEL; low plasticity fines.
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R-11-NO-003

fines; PP=0.5 tsf.

Fat CLAY (CH); soft; dark gray; wet; high plasticity 

Very stiff; PP=2.0 tsf..

plasticity fines; PP=1.3 tsf.

SANDY lean CLAY (CL); stiff; brown; wet; low 

moist; (Weathered METASEDIMENTARY ROCK); PP>4.5 tsf.

Lean CLAY with GRAVEL (CL); hard; mottled orange brown & gray; 

Terminated at Elev -108’

ERi = 77%

28

R-12-NO-003

44% fine SAND; 38% fine GRAVEL; 18% fines.

SILTY SAND with GRAVEL (SM); medium dense; reddish brown; moist; 

fine GRAVEL; 38% fines.

CLAYEY SAND (SC); medium dense; brown; moist; 59% fine SAND; 3% 

R-11-NO-001

CONTRACT NO.: 04-2640L4 PROJECT ID: 0412000337
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CALTRANS “ALTPIPE” PROGRAM INPUT/OUTPUT RECOMMENDED 
MINIMUM COATING THICKNESS FOR CULVERTS 

 
 

  



AltPipe
Project EA: 04120003371
Project Engineer: Dat Nguyen
Location: Novato
Description: MSN A3

Steel Pipes
DSN/U 16i 20b 20d 20e 21f 21e 22c 22j 22f 22i

Pipe Diameter (in) 18 18 18 18 18 18 18 18 18 18

Pipe Type Coat Minimum Thickness (in)

Corrugated
Steel Pipe

Helical
Corrugations
2 2/3" x 1/2"
Corrugations

AL2 0.052 0.052 0.052 0.052

BC 0.064 0.064 0.064 0.064

BCI 0.052 0.052 0.052 0.052

PA 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052

PS 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052

Corrugated
Steel Pipe 2
2/3" x 1/2"
Annular

Corrugations

AL2 0.064 0.064 0.064 0.064

BC 0.064 0.064 0.064 0.064

BCI 0.064 0.064 0.064 0.064

PA 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064

PS 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064

Aluminum Pipes
DSN/U 16i 20b 20d 20e 21f 21e 22c 22j 22f 22i

Pipe
Diameter

(in)
18 18 18 18 18 18 18 18 18 18

Pipe Type Minimum Thickness (in)

Corrugated
Aluminum

Pipe
Annular

Corrugations
2 2/3" x 1/2"
Corrugations

0.060 0.060 0.060 0.060

Corrugated
Aluminum

Pipe Helical
Corrugations
2 2/3" x 1/2"
Corrugations

0.060 0.060 0.060 0.060

Plastic Pipes

Page 1 of 2Alternate Pipe
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DSN/U 16i 20b 20d 20e 21f 21e 22c 22j 22f 22i

Pipe
Diameter

(in)
18 18 18 18 18 18 18 18 18 18

Pipe Type Availability

PVC
Corrugated Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Corrugated

- Type S
Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Corrugated

- Type C
Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable Allowable

Reinforced Concrete Pipes
DSN/U 16i 20b 20d 20e 21f 21e 22c 22j 22f 22i

Pipe
Diameter

(in)
18 18 18 18 18 18 18 18 18 18

Steel
Cover (in) 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Sacks of
Cement 5 5 5 5 5 5 5 5 5 5

Percentage
Water 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1

Other Information
DSN/U 16i 20b 20d 20e 21f 21e 22c 22j 22f 22i

Soil pH 7.43 7.11 7.11 7.11 7.11 7.11 7.11 7.88 7.88 7.88

Minimum Soil
Resistivity
(ohm-cm)

2280 910 910 910 910 910 910 2410 2410 2410

Sulfate
Concentration

(ppm)
13.6 1022.4 1022.4 1022.4 1022.4 1022.4 1022.4 37.4 37.4 37.4

Chloride
Concentration

(ppm)
41.2 61 61 61 61 61 61 21.5 21.5 21.5

Abrasion
Level 1 1 1 1 1 1 1 1 1 1

2–5 Year
Flow Velocity

(ft/sec)
3.2 3.2 3.2 3.2 2.6 2.6 2.2 2.2 2.2 2.2

Design
Service Life

(years)
50 50 50 50 50 50 50 50 50 50

Height of
Cover (ft) 2.5 3.6 3.2 3.2 3.9 3.7 4.12 4.12 3.14 2.75

AltPipe Version 7 © State of California
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Marin/Sonoma Narrows – Segment A3
Redwood Landfill Interchange Project (EA 04-2640L1)
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009 - MSN A3 95% Review - Geotechnical Design - Betty Lee_Mahmood Momenzadeh.doc

Agency: Caltrans Responded By: Parikh Consultants and BKF
Engineers

Review Unit: Geotechnical Design Date Responded: 4/16/12
Comments By: Betty Lee / Mahmood Momenzadeh JRT Meeting Date:
Contact Info: B. Lee (510) 286-4825 / M. Momenzadeh (510) 286-5732
Date Reviewed: 01/24/2012

TECHNICAL COMMENT REVIEW AND RESPONSE

File: MSN A3 PS&E Submittal: 95% GDMR and PS&E Submittal
Revision Action Code:

A-Will Comply; B-Consultant to Evaluate; C-Will Not Incorporate; D-Caltrans to Evaluate; E - TAM to Evaluate; F – City or County to Evaluate; G - N/A (No Action Required
at this Time)

Item
No.

Drawing or
Page No.

Review Comments Design Responses Revision
Action

JRT
Disp.

Final
Disp.

Geotechnical Materials Report

1 Pg. 17, Sec
7.2

The first sentence is unclear.  Please rewrite. Comment has been incorporated. Sentence has been
rewritten.

A A A

2 Pg 21,
Section 7.4.3

The 2nd paragraph is unclear.  Please rewrite. Comment has been incorporated. Sentence has been
rewritten.

A A A

3 Page 21
Liquefaction Potential:  Since borings were drilled only to a
shallow depth of 5 ft., it appears that there is insufficient data to
conclude that liquefaction potential is low/high.

Comment has been incorporated. Impact of
liquefaction potential has been discussed.

A A A

4 Pg 26,
Section 12.1

Construction Advisories, 1st paragraph:  “The field investigation
performed by PARIKH primarily addresses design issues and was
not planned specifically to identify construction issues.” What is
the meaning of this sentence?

The  intent  of  this  sentence  is  a  standard  language  to
clarify the purpose of our investigation in the
geotechnical report. The language is not a
specification, but it is meant for the designer to use this
information to incorporate into the specifications.

G G G

5

The Log of Test Borings (LOTBs) are missing. Comment  has  been  incorporated.  LOTB  was  not
prepared for the 5-foot deep soil borings. The LOTBs
for the North Novato Overhead (Widen) have been
included as reference LOTB.

A A A

6 Pg 18,
Table 2

If borings are 5 ft deep, why are soil descriptions only up to 2-3 ft
deep?

Comment has been incorporated. This has been
clarified in the revised Table 2.

A A A

7 Page 28 last sentence:  Please rewrite. Comment has been incorporated. Sentence has been
rewritten.

A A A

8 Section 7.2 Subsurface Conditions and Table 2:  Description of the
subsurface conditions is incomplete.  Please provide the

Comment has been incorporated. Consistency of
cohesive soils and the apparent density of cohesionless

A A A
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009 - MSN A3 95% Review - Geotechnical Design - Betty Lee_Mahmood Momenzadeh.doc

Agency: Caltrans Responded By: Parikh Consultants and BKF
Engineers

Review Unit: Geotechnical Design Date Responded: 4/16/12
Comments By: Betty Lee / Mahmood Momenzadeh JRT Meeting Date:
Contact Info: B. Lee (510) 286-4825 / M. Momenzadeh (510) 286-5732
Date Reviewed: 01/24/2012

TECHNICAL COMMENT REVIEW AND RESPONSE

File: MSN A3 PS&E Submittal: 95% GDMR and PS&E Submittal
Revision Action Code:

A-Will Comply; B-Consultant to Evaluate; C-Will Not Incorporate; D-Caltrans to Evaluate; E - TAM to Evaluate; F – City or County to Evaluate; G - N/A (No Action Required
at this Time)

Item
No.

Drawing or
Page No.

Review Comments Design Responses Revision
Action

JRT
Disp.

Final
Disp.

consistency of cohesive soils and the apparent density of
cohesionless soils.  (R. Karpowicz, Geology)

soils has been included in Table 2
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Agency: Caltrans Responded By: Parikh Consultants Inc. and
BKF Engineers

Review Unit: Engineering Services I - Materials Date Responded: 4/16/12
Comments By: Paula Kindinger-Wilcox JRT Meeting Date:
Contact Info: 510-286-4692
Date Reviewed: 01/20/2012

TECHNICAL COMMENT REVIEW AND RESPONSE

File: MSN A3 PS&E Submittal: 95% GDMR AND PS&E Submittal
Revision Action Code:

A-Will Comply; B-Consultant to Evaluate; C-Will Not Incorporate; D-Caltrans to Evaluate; E - TAM to Evaluate; F – City or County to Evaluate; G - N/A (No Action
Required at this Time)

Item
No.

Drawing or Page
No.

Review Comments Design Responses Revision
Action

JRT
Disp.

Final
Disp.

GEOTECHNICAL MATERIALS REPORT

1 Pg 10 MRN 101 at PM 22.2 is a 3 lane Hwy with no HOV lane, at
approximately PM 22.8, the roadway narrows down to 2 lanes.

Comment has been incorporated. A A A

2 Pg 23

The structural sections are wrong from "JIR" Sta. 411+83 to 436+50
and Sta 394+00 to 397+40.68. Contract 12074 built in 1971 shows the
mainline section as 0.4' to 0.5' AC(A) / 0.8'to 0.9' CTB(A) /1.3' to
1.1'AS(4) and the inside shoulder as 0.25'AC(A) / 0.8' AB(2) /1.3'
AS(4) and the outside shoulder as 0.35' AC(A) / 0.9' AB(2) /1.1'
AS(4).

Comment has been incorporated. “Table
5: Summary of As-built Structural
Pavement Section” will be revised;
however, between Sta 394+00 to
397+40.68 includes a 0.10’ HMA-O
overlay shown in Contract 04-264064.

A A A

3 Pg 23

None of the structural sections have RAC(O). Delete the RAC(O). Comment has been incorporated. RAC
(O) will be deleted.

Plans (Sheet X-1) has been revised.

A

A

A

A

A

A
4 Pg 23 The PCC thicknesses are 0.67' Comment has been incorporated. A A A

5 Pg 23 The shoulders are paved in all sections. Even in the description on
page 10, paved shoulders are acknowledged.

Comment has been incorporated. A A A

6 Pg 25
According to an e-mail sent from Derek Mann with Advanced
Planning on April 18, 2008, the TI for all lanes in this section of Hwy
101 is 14. Please update the structural sections using the correct TI.

Comment has been incorporated. TI of
14 will be used in the structural
pavement design.

A A A

7 Pg 33
Change the EA to the appropriate EA. Comment has been incorporated.

Appropriate EA will be used in “Project
Location Map”.

A A A

PLANS
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Agency: Caltrans Responded By: Parikh Consultants Inc. and
BKF Engineers

Review Unit: Engineering Services I - Materials Date Responded: 4/16/12
Comments By: Paula Kindinger-Wilcox JRT Meeting Date:
Contact Info: 510-286-4692
Date Reviewed: 01/20/2012

TECHNICAL COMMENT REVIEW AND RESPONSE

File: MSN A3 PS&E Submittal: 95% GDMR AND PS&E Submittal
Revision Action Code:

A-Will Comply; B-Consultant to Evaluate; C-Will Not Incorporate; D-Caltrans to Evaluate; E - TAM to Evaluate; F – City or County to Evaluate; G - N/A (No Action
Required at this Time)

Item
No.

Drawing or Page
No.

Review Comments Design Responses Revision
Action

JRT
Disp.

Final
Disp.

8 X-1

Caltrans, in the Open Graded Friction Course Usage Guide
recommends placing the OGFC layer from edge of pavement to edge
of pavement to provide a cross-section with uniform frictional
properties and appearance and a I foundation for possible future OGFC
overlays.

FYI – the VA Study during the 2006
PA&ED prepared by Caltrans
recommended (as part of its findings) to
abridge the 0.10’ AC overlay between
ETWs only.

This was an FHWA discussing during
the Audit in 2008/09.  MSN A1
proposed overlay paving 3’ beyond
ETW; MSN A3 followed suit.

Regardless – based on your request and
Traffic, the overlay limits have been
revised and now extend from EP to EP
where we are proposing overlays.

A A A

2 X-1

Notes:
a. Add a note stating: Seal all cracks 1/4" or wider, and remove

and replace failed existing AC pavement prior to the specified
overlays.

Note has been added. A A A

3 X-1

According to section 610-9 of the Highway Design Manual, all new or
Reconstructed shoulders should match the pavement structure of the
adjacent traffic lane, except the thickness of the HMA can vary to
account for the difference in cross slop between the T/W and shoulder.
This will minimize maintenance and ease construction.

Comment had been discussed between
Parikh Consultants (Alston Lam) and CT
Materials (Paula Kindinger-Wilcox), and
no change is required.

G G G
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Agency: Caltrans Responded By: Parikh Consultants Inc. and
BKF Engineers

Review Unit: Engineering Services I - Materials Date Responded: 4/16/12
Comments By: Paula Kindinger-Wilcox JRT Meeting Date:
Contact Info: 510-286-4692
Date Reviewed: 01/20/2012

TECHNICAL COMMENT REVIEW AND RESPONSE

File: MSN A3 PS&E Submittal: 95% GDMR AND PS&E Submittal
Revision Action Code:

A-Will Comply; B-Consultant to Evaluate; C-Will Not Incorporate; D-Caltrans to Evaluate; E - TAM to Evaluate; F – City or County to Evaluate; G - N/A (No Action
Required at this Time)

Item
No.

Drawing or Page
No.

Review Comments Design Responses Revision
Action

JRT
Disp.

Final
Disp.

4 X-1
Pavement Structural Sections: RHMA-G cannot be used for leveling,
use HMA-A.

Revised. RHMA-G layer will match
adjacent lanes. HMA-A will be used for
cross slope correction.

A A A

5 X-1

Under Abbreviation change PFR to PRF, Pavement Reinforcing Fabric PFR could be renamed to PRF, but since
PRF is a standard abbreviation, it has
been removed from the sheet’s
abbreviation list.

G G G

6 X-4 Add a note to the dike to see Constructions Details. A note has been added to reverence the
Std Plan and the Construction Details.

A A A

7 X-5 Show sidewalk section here or in Construction Details; sidewalk
should be 4" PCC over 6" AS(4).

Side walk section has been added to the
X-Sheets.

A A A

8 C-2 Show a detail for the HMA dike which need a modified dike detail
because the dike cannot be placed on OGFC.

HMA dike placement detail has been
added to sheet C-4.

A A A

9 Stage
Construction

The existing shoulders are inadequate to carry traffic; they must be
reconstructed or overlaid prior to carrying traffic.

Comment had been discussed with CT
Materials and a TI of 9.0 for temporary
pavement has been provided, as well as a
2” grind and replace AC on the existing
shoulder. A temp section has been
included in the GDMR and Detour Plans.

A A A

10 Q-3
Add Cold Plane Asphalt Concrete Quantities for all conform areas. This comment was discussed on the

phone with CT Materials (Paula
Kindinger-Wilcox); Cold Plane AC

G G G
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Agency: Caltrans Responded By: Parikh Consultants Inc. and
BKF Engineers

Review Unit: Engineering Services I - Materials Date Responded: 4/16/12
Comments By: Paula Kindinger-Wilcox JRT Meeting Date:
Contact Info: 510-286-4692
Date Reviewed: 01/20/2012

TECHNICAL COMMENT REVIEW AND RESPONSE

File: MSN A3 PS&E Submittal: 95% GDMR AND PS&E Submittal
Revision Action Code:

A-Will Comply; B-Consultant to Evaluate; C-Will Not Incorporate; D-Caltrans to Evaluate; E - TAM to Evaluate; F – City or County to Evaluate; G - N/A (No Action
Required at this Time)

Item
No.

Drawing or Page
No.

Review Comments Design Responses Revision
Action

JRT
Disp.

Final
Disp.

Pavement quantities are found on sheet
Q-2.

11 Q-3

Show quantities for Seal Random Cracks. All cracks must be sealed
prior to any overlay.

This comment was discussed on the
phone with CT Materials (Paula
Kindinger-Wilcox); this quantity was
provided on sheet Q-2.  It is listed as
“CRACK TREATMENT” (BEEs Item
374207) measured per lane-mile.

G G G

12 Q-3

Show quantities for Replace Asphalt Concrete Surfacing on the
mainline, these digouts must be done prior to overlaying.

As discussed on the phone between BKF
and CT Materials (Paula Kindinger-
Wilcox), Segment A3 project is not a
rehabilitation project; digout areas were
not identified during the GDMR
investigations.

However, to identify a bid item, quantity,
and insure spec coverage, we have
agreed to assume approximately 15% of
the A3 overlay area will receive Replace
AC Surfacing (MSN A1 used around
12%).  Depth is assumed at 6”.  Limits
will be defined by the begin and end
(mainline) stationing.  RE will direct the
contractor in the field for actual locations

A A A
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and depths.
SPECIFICATIONS

13 SSP 15-2.02B Paragraph 2: Add the word days after 7 A A A

14 SSP 39-1.01 Paragraph 4: RHMA-G should use the standard method as there is less
than 10,000 tons.

A A A

15 SSP 39-1.02C Asphalt Binder for HMA-O should be PG58-34 PM. A A A
16 SSP 39-1.03B Paragraph 1: Only HMA-A is using the QCQA process. A A A
17 SSP 39-1.03B Cross out Paragraph 3 A A A
18 SSP 39-1.11 Paragraph 6: Edit HMA to HMA-O A A A
19 SSP 39-1.11 Paragraph 8: Cross Out A A A
20 SSP 39-1.18 Paragraph 1: Only HMA -A is part of the QCQA process A A A
21 SSP 39-1.18 Paragraph 2: Cross out A A A
22 SSP 39-1.18 Paragraph 19: Cross out A A A
23 SSP 31-1.19 Paragraph 2. Delete according to the directions A A A

24 SSP 39-1.21 Add this SSP for "dig-outs" or Replace Asphalt Concrete Surfacing
which must be performed prior to overlay.

Added. A A A

24 SSP 39-6.01 Paragraph 2 should kept. A A A
25 SSP 39-1.22 This SSP is not necessary. Removed A A A

BEES
26 Item 390095 Add Item number 390095 Replace Asphalt Concrete Surfacing. Added A A A
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27 Items 390010 Add Items 390010, Prepaving Profilograph and 390020, Prepaving
Grinding Day for the SSP 39-1.12.

A A A

28 Item 260201 Change Item 260201 Class 2 AB to 260203, this is the items number
for 2010 SSPs which covers Class 2 AB, unit pay in CY.

A A A
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  Geotechnical Materials Report     

1 
Section 8.3 

Page 23 

Corrosion Investigation – please include and explicitly state 
Caltrans’ Corrosion Guidelines in your discussion about 
corrosion.  The reader should have the guidelines readily 
available in the report so as to make an informed comparison of 
the values in Table 4 and the guidelines.   

Comment has been 
incorporated. The 
guidelines are included 
in the report. 

A A A 

2 
Section 9.0 

Page 23 

Structural Pavement Sections - Please insure that District 04 – 
Materials has reviewed this section. 

CT Materials has 
reviewed the structural 
pavement sections and 
has concurred. 

A A A 

  Project Plans     

3 
Sheets S-1 
through S-8 

Sign Plan – It is indicated on the plans that five signs are to be 
relocated.  Have changes in site conditions been considered?  No 
mention of sign relocation has been made in the geotechnical 
materials report.   

As shown in the sign 
plans, there are no 
overhead sign structures 
involved in MSN A3.  
The detail shown on 
SD-1 has been removed 

C C C 
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(will not be mounting 
signs on barriers), and 
instead, the roadside 
signs will be installed on 
wooden posts embedded 
with granular backfill 
per CSP RS2 and RS 3 
in the adjacent unpaved 
median.  
 
It is our opinion that the 
foundation for the 
roadside sign is not a 
geotechnical concern.  

 GDMR GDMR dated April 2012 - Comments from Rifaat Nashed     

1 
P1 
Title Page 

1-  Consistency is required : 
- The project limits in title sheet is PM 22.2/22.4 

Comment clarified. The 
project limits shown in 

A A A 
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- The project limits in Introduction  sheet is PM 22.2/22.2 
- The project limits in Plate 1 is PM 22.2/22.3 
 
Please correct 

the Geotechnical 
Materials Report (GDR) 
have been changed to 
match the PS&E plans 
which reflect R22.2/24.3 

2 

P13, 
Section 4.5 
Regional 
Geology and 
Seismicity 

1- Under  regional geology, you should describe the regional 
geologic setting of the project area, including geomorphic 
province, major geologic features (such as mountain ranges 
and valleys) and major characteristics such as depth of 
alluvium over basement rock, geomorphology, basic rock 
types,…etc. 

 
 
2- How could the project have “a moderate to high potential 

surface rupture” when no active fault intersects or passes 
through the project area? (Please refer to item 7.4.2 – Ground 
Rupture). 

1. Comment has been 
incorporated. 

 
 
2. Comment clarified. 
The potential for ground 
surface rupture due to 

A 
 
 
 
 
 
 
 
 
 

C 
 
 
 

A 
 
 
 
 
 
 
 
 
 

C 
 
 
 

A 
 
 
 
 
 
 
 
 
 

C 
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. faulting within the 
project limits is 
considered low as 
described in Section 
7.4.2 of the GDR. 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

3 

P16 
Section 7.1 
Site Geology 
 

1- Please discuss the constituents and the engineering 
characteristics of each geologic unit underlies the project 
area. 
 
 
 
 
 

2- The authors  of the geologic map used are : M.C. Blake, 
Jr. R. W. Graymer, and D.L. Jones (please correct) 

1. Comment has been 
incorporated. The 
constituents and the 
engineering 
characteristics of each 
geologic unit underlies 
the project area has been 
described in the report. 
 
2. Comment has been 
incorporated.  

A 
 
 
 
 
 
 
 
 
 

A 

A 
 
 
 
 
 
 
 
 
 

A 

A 
 
 
 
 
 
 
 
 
 

A 

4 P17 1- Under this item you should discuss the characteristics of  the Comment has been A A A 
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Section 7.1.1 
Lithology 

metamorphic rocks included in the project site, such as rock 
types, bedding , shearing, fracturing…etc.  

incorporated. The 
characteristics of the 
metamorphic rocks have 
been described in the 
report. 

5 

 
 
P18 
Table 2 

1- It looks little odd that all soils encountered in 22 borings are  
either medium dense or medium stiff, although the two 
boreholes (R-11-NO-001 and R-11-NO-002) that were drilled 
just south of the 22 boreholes indicated very stiff lean clay in 
the top 5 feet of the borings. 

 
 
 
 
 

1. Comment has been 
incorporated. The 
sample has already been 
disturbed for the bulk 
sample and the density 
or the consistency 
cannot be defined. The 
density or the 
consistency will be 
removed for the soils 
encountered in 22 

A 
 
 
 
 
 
 
 
 
 
 
 
 

A 
 
 
 
 
 
 
 
 
 
 
 
 

A 
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2- It is not clear which method or measurements used to define 

the density or the consistency of the soils encountered in the 
22 boreholes. 

boreholes described in 
Table 2. 
 
2. Same response to 
comment of Item 1 
above. The density or 
consistency is not 
defined for the bulk 
samples. 

 
 
 

A 

 
 
 

A 

 
 
 

A 

6 

P19 
Section 7.3.2 
Groundwater 

1- According to the borings R-11-NO-001 and R-11-NO-002, 
that were drilled at North Novato Overhead located at the 
southern limit of the project site, the groundwater elevation is 
ranging between 1.0 and 21.0 ft   

Comment has been 
incorporated. The 
description of the 
groundwater (including 
perched water in the 
embankment) has been 
clarified/revised and the 
groundwater measured 

A A A 
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in Borings R-11-NO-
001, R-11-NO-002 and 
R-12-NO-003 has been 
included in the report.  
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