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Sent via electronic mail: No hard copy to follow 
 
California Department of Transportation 
Attn: Ms. Betsy Joseph 
Betsy_Joseph@dot.ca.gov 
PO Box 23660 
Oakland, CA  94623-0660 
 
Subject:  Water Quality Certification for the State Route 37 Levee Construction and 

Culvert Replacement Project, City of Novato, Marin County 
 
Department Project No.: EA 04-3S5801 
 
Dear Ms. Joseph: 
 
San Francisco Bay Regional Water Quality Control Board (Water Board) staff have reviewed the 
401 water quality certification application submitted by the California Department of 
Transportation (the Department) for the State Route 37 (SR 37) Levee Construction and Culvert 
Replacement Project (Project). The Department was issued a permit for the Project from the U.S. 
Army Corps of Engineers (ACOE) pursuant to Clean Water Act (CWA) Section 404 Nationwide 
Permit No. 3 (Maintenance) (ACOE File No. 2010-00353N). You applied to this office under 
Section 401 of the CWA for water quality certification verifying that the Project does not violate 
State water quality standards. 
 
Project:  The Department proposes to construct a levee beneath the State Route 37 bridge 
spanning Novato Creek, raise the grade of an adjacent dirt roadway, and replace a deteriorated 
culvert beneath the same dirt roadway. 
 
Levee Construction 
There is an existing levee between the Project site and Novato Creek, however, the existing 
levee overtops during coincident high tide and high flow storm events. Caltrans is proposing to 
construct  a secondary levee immediately east of the existing levee to prevent possible flooding 
of SR 37. The proposed levee would run south to north beneath the SR 37 bridge at approximate 
post-mile 12.  
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Culvert Replacement 
 
Impacts:  Culvert replacement will result in the permanent fill of approximately 0.01 acres of 
waters of the State.  
 
Mitigation:  Because the placement of filter fabric will reduce sediment input to the lagoon, and 
because the culvert replacement is in-kind, no additional mitigation is required for this Project.   
 
CEQA Compliance:  In October 2009, the Department found that the project was categorically 
exempt from CEQA pursuant to 14 CCR § 15301, existing facilities. 

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:  

Project-Specific Conditions 
1. All work shall be conducted only between August 31 and October 15; 

 

Standard Conditions 
2. Except as expressly allowed in this certification, no debris, rubbish, creosote-treated wood, 

soil, silt, sand, cement, concrete, or washings thereof, or other construction-related 
materials or wastes, oil or petroleum products or other organic or earthen material shall be 
allowed to enter into, or be placed where it may be washed by rainfall or runoff into the 
Lagoon. Any of these materials placed within or where they may enter the Lagoon by the 
Department or any party working under contract, or with the permission of the Department 
shall be removed immediately. When operations are completed, any excess material shall 
be removed from the work area and any areas adjacent to the work area where such 
material may be washed into the Lagoon. During construction, the Department and 
contractor shall not dump any litter or construction debris in waters of the State, or where it 
may be washed into waters of the State. All such debris and waste shall be picked up daily 
and properly disposed of at an appropriate site; 

 
3. The Department shall adhere to the Standard and Regional conditions imposed by 

Nationwide Permit No. 3, issued to the Department by the Corps; 
 

4. The Project shall be constructed in conformance with the Project Description described in 
this certification and Project Plans attached to this certification. Any change in the Project 
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may require modification to the certification and shall be reported to the Water Board. Any 
significant change in Project description must be accepted by the Water Board’s Executive 
Officer prior to implementation of said change in the Project; 

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

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

 
6. The use of recycled or broken concrete as slope protection is prohibited; 
 
 
7. 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; 

 
8. 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); 

 
9. 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 (CCR) 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, 

 
10. 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 $1,781 on March 16, 
2010. 
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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.   

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 
 
 
 

cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board 
 Mr. Hal Durio, USACE USEPA 
 Ms. Jane Hicks, USACE Mr. Hardeep Takhar, Caltrans 
 Ms. Laurie Monarres, USACE Mr. Cyrus Vafai, Caltrans 

 Ms. Holly Costa, USACE Ms. Andrea Meier, USACE 
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PRELIMINARY SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

This Preliminary Site Investigation Report for the State Route 37 (SR-37) at Novato Creek project was 

prepared by Geocon Consultants, Inc. under California Department of Transportation (Caltrans) 

Contract No. 04A3578 and Task Order No. 15 (TO-15), EA 04-3S5801. 

1.1 Project Description and Proposed Improvements 

The project location consists of Caltrans right-of-way (ROW) along a portion of the northbound and 

southbound shoulder of SR-37 at Novato Creek, between Post Mile (PM) MRN-37-PM 11.7/12.2, in 

Novato in Marin County, California. The investigation was conducted prior to repairing damage from 

excessive storm runoff in 2006, and consists of constructing a retaining wall parallel to Novato Creek, 

which runs beneath SR-37. The project location is depicted on the Vicinity Map, Figure 1. 

1.2 General Objectives 

The purpose of the site investigation was to evaluate concentrations of California Assessment Manual 

(CAM) 17 metals, including aerially deposited lead (ADL), total petroleum hydrocarbons (TPH), and 

naturally occurring asbestos (NOA) in soil at the project location. Groundwater may be encountered 

during the proposed construction activities; therefore, groundwater samples were collected for analysis 

of metals and organics.  

 

ADL may be present at the project location primarily due to historic leaded fuel emissions from 

automobile exhausts. Lead poses risks related to inhalation, ingestion, and dermal contact with the 

material. NOA may be in soil within the project limits. If not managed, disturbance of NOA during 

construction activities may potentially pose an inhalation risk to the health of construction personnel.  

 

The information obtained from this investigation will be used by Caltrans to evaluate soil and 

groundwater disposal costs and identify health and safety concerns. 

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

content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble metal 

content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard 

Waste Extraction Test (WET). A waste has the potential of exceeding the STLC when the waste’s total 

metal content is greater than or equal to ten times the respective STLC value since the WET uses a 

1:10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or equal to ten 

times the respective STLC, and assuming that 100 percent of the total metals are soluble, soluble metal 

analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, when the soluble 

metal content exceeds the Federal regulatory level based on the Toxicity Characteristic Leaching 

Procedure (TCLP). 

 

The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 

hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes of this 

investigation, toxicity (i.e., lead concentrations) is the primary factor considered for waste 

classification since waste generated during the construction activities would not likely warrant testing 

for ignitability or other criteria. Waste that is classified as either California hazardous or RCRA 

hazardous requires management as a hazardous waste. 

2.2 DTSC Variance 

The DTSC issued a statewide Variance effective July 1, 2009, regarding the management of 

ADL-impacted soils within Caltrans right-of-way. Under the Variance, soil that is classified as a 

non-RCRA hazardous waste, based primarily on ADL content, may be suitable for reuse within 

Caltrans right-of-way. ADL soil that is classified as a RCRA hazardous waste is not eligible for reuse 

under the Variance and must be disposed of as a RCRA hazardous waste (Caltrans Type Z-3). 

 

ADL soil reused under the Variance must always be at least five feet above the highest groundwater 

elevation and, depending on lead concentrations, must be covered with at least one foot of non-

hazardous soil or a pavement structure. The ADL soil may not be placed in areas where it might 

contact groundwater or surface water (such as streams and rivers), and must be buried in locations that 

are protected from erosion that may result from storm water run-on and run-off. 

 

Review of the statewide Variance indicates the following conditions regarding the reuse and 

management of ADL-impacted soil as fill material for construction and maintenance operations. If 

ADL soil meets the Variance criteria but is not intended to be reused within Caltrans right-of-way, 

then the excavated soil must be disposed of as a California hazardous waste (Caltrans Type Z-2). A 

copy of the Variance is presented as Appendix B. 

 

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 
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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. 

2.3 Environmental Screening Levels 

The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) has prepared a technical 

report entitled Screening For Environmental Concerns At Sites With Contaminated Soil and 

Groundwater, Interim Final (May 2008), which presents Environmental Screening Levels (ESLs) for 

soil, groundwater, soil gas, and surface water, to assist in evaluating sites impacted by releases of 

hazardous chemicals. The ESLs are conservative values for more than 100 commonly detected 

contaminants, which may be used to compare with environmental data collected at a site. ESLs are 

strictly risk assessment tools and “not regulatory clean up standards.” The presence of a chemical at 

concentrations in excess of an ESL does not necessarily indicate that adverse impacts to human health 

or the environment are occurring; this simply indicates that a potential for adverse risk may exist and 

that additional evaluation is or “may be” warranted (SFRWQCB, 2008). 
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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 and 4 for comparative purposes. 

2.4 Naturally Occurring Asbestos 

As defined in current California Air Resources Board (CARB) rules, serpentine material refers to any 

material that contains at least 10% serpentine, and asbestos-containing serpentine refers to serpentine 

materials with an asbestos content greater than 5% as determined by CARB Test Method 435 (CARB 

435). The use of serpentine material for road surfacing is prohibited in California by Title 17 of the 

California Code of Regulations (CCR) Section 93106, Asbestos Airborne Toxic Control Measure 

(ATCM) for Surfacing Application (ATCM 93106), unless the material has been tested and 

determined to have an asbestos content of less than 0.25%. Materials found to contain asbestos of 

0.25% or more are considered to be designated waste if transported offsite, requiring disposal at a 

landfill facility designated to accept asbestos waste. Alternatively, asbestos-containing materials may 

be reused onsite if buried beneath a minimum 6 inches of soil. 

 

The CARB specifies mitigation practices for construction, grading, quarrying, and surface mining 

operations that contain natural occurrences of asbestos outlined in Title 17, Section 93105, Asbestos 

ATCM for Construction, Grading, Quarrying, and Surface Mining Operations (ATCM 93105). Based 

on Part (e) Subpart (2) of ATCM 93105 an asbestos dust mitigation plan is required and must be 

implemented for a project if NOA is disturbed after the start of construction. Additionally, ATCM 

93105 specifies that the air pollution control district (APCD) must be notified and an asbestos dust 

mitigation plan submitted to the APCD. The ATCM states that air monitoring may be required on the 

property. NOA potentially posses a health hazard when it becomes an airborne particulate. 

 

The construction/maintenance activities mentioned above could disturb NOA-laden debris and soil, 

thereby potentially creating an airborne hazard. Mitigation practices can reduce the risk of exposure to 

airborne NOA containing dust. Dust suppression practices include wetting the materials being 

disturbed and wearing approved respirators with high-efficiency particulate air (HEPA) filters during 

construction activities. 

3.0 SCOPE OF SERVICES 

The scope of services requested by Caltrans under TO-15, EA 04-4S5801 included the following: 

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.  
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• Provided a minimum of 48-hours notice to the local public utilities via Underground Service 

Alert prior to job site mobilization.  

• Retained the services of Advanced Technology Laboratories (ATL), a Caltrans-approved and 

California-certified analytical laboratory, to perform the chemical analyses of soil samples. 

• Retained the services of EMSL, a Caltrans-approved and California-certified analytical 

laboratory, to perform the asbestos analysis of soil samples. 

3.2 Field Activities 

The field investigation was performed on March 24, 2011, by Geocon staff. The following field 

activities were performed during the sampling efforts: 

• Advanced eight soil borings along the northbound shoulder and southbound embankment of 

SR-37 at the project location using hand-auger and direct-push drilling techniques. The 

borings were advanced to a maximum depth of 4.5 feet. 

• Collected 24 soil samples for selected analysis of CAM 17 metals, total lead, organics, NOA, 

and pH. 

• Collected 2 groundwater samples from piezometers located adjacent to the northbound and 

southbound sides of SR-37 for analysis of metals, TPH, and volatile organic compounds 

(VOCs). 

• Transported samples to California-certified environmental laboratories for analysis under 

standard chain-of-custody (COC) documentation. 

4.0 INVESTIGATIVE METHODS 

4.1 Sampling Procedures 

Soil samples were collected from eight boring locations identified by the Caltrans TO Manager. 

Geocon recorded the boring locations using Differential Global Positioning System (DGPS) 

equipment. Boring coordinates are presented on Table 1 and boring locations are shown on the Site 

Plan, Figure 2. 

 

The soil samples for analysis of CAM 17 metals and TPH were collected in new stainless steel tubes 

sealed with Teflon tape and plastic end-caps. Soil samples for total lead and NOA analyses were 

collected into new resealable plastic bags. The groundwater samples were collected using new 

polyvinyl chloride (PVC) tubing fitted with a check valve and dispensed into laboratory-supplied 

containers, preserved as necessary. Sample containers were labeled and transported to Caltrans-

approved, certified environmental laboratories 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. 
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Decontamination water was disposed of to the ground surface within Caltrans right-of-way in a 

manner not to create runoff, away from drain inlets or potential water bodies. 

4.2 Laboratory Analyses 

Laboratory analyses were performed under an expedited 48-hour turnaround-time (TAT). Soil and 

groundwater samples submitted for CAM17 metals, lead, TPH, and pH were analyzed by ATL; NOA 

analysis of the soil samples was performed by EMSL. The laboratory reports and COC documentation 

are included in Appendix A. 

 

The soil samples were analyzed as follows: 

• 17 samples for total lead using Environmental Protection Agency (EPA) Test Method 6010 

ICAP 

• 8 samples for CAM 17 metals according to Title 22 CCR, EPA Test Methods 6010 ICAP and 

7471A 

• 4 samples with total lead concentrations exceeding 50 milligrams per kilograms (mg/kg) (i.e. 

ten times the STLC of 5.0 milligrams per liter, mg/l), were further analyzed for WET lead. 

• 2 samples with total lead concentrations exceeding 100 mg/kg and WET lead concentrations 

exceeding the STLC of 5.0 mg/l were further analyzed for TCLP and DI-WET lead. 

• 10 samples for TPH as gasoline (TPHg), benzene, toluene, ethylbenzene, and xylenes (BTEX) 

using EPA Method 8021 

• 9 samples for TPH as diesel (TPHd) using EPA Method 8015B 

• 8 samples for NOA using the CARB Test Method 435 

• 8 samples for pH using EPA Method 9045 

 

The two groundwater samples collected from piezometers were analyzed for CAM 17 metals using the 

methods above, TPHg, TPHd, and TPHmo using EPA Method 8015B, and VOCs using EPA Method 

8260B.  

4.3 Laboratory QA/QC 

QA/QC procedures were performed for each method of analysis with specificity for each analyte listed 

in the test method's QA/QC. The laboratory QA/QC procedures included the following: 

• One method blank for every ten samples, batch of samples or type of matrix, whichever was 

more frequent. 

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix, 

whichever was more frequent. 

• One spiked sample for every ten samples, batch of samples or type of matrix; whichever was 

more frequent, with spike made at ten times the detection limit or at the analyte level. 
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Prior to submitting the samples to the laboratory, the COC documentation was reviewed for accuracy 

and completeness. 

5.0 INVESTIGATIVE RESULTS 

5.1 Subsurface Conditions 

Observations during field activities indicated that surface soil at the project location generally consists 

of brown, gravelly sand and silt. Rip rap was also observed at the project location. Groundwater was 

measured at a depth of approximately two feet below ground surface in the piezometers sampled 

during the field activities. 

5.2 Laboratory Analytical Results 

The analytical results are summarized in Tables 2 through 7 and are summarized below: 

Soil 

• The following metals were not detected above their respective laboratory reporting limits: 

antimony, beryllium, cadmium, molybdenum, selenium, silver, and thallium. 

• Lead was reported at concentrations ranging from 5.3 to 150 mg/kg. 

• WET lead was reported at concentrations ranging from 2.9 to 7.2 mg/l. 

• TCLP and DI-WET lead were not detected above the laboratory reporting limits of 0.25 mg/l. 

• Remaining CAM 17 metals were reported in the samples at total concentrations below ten 

times their respective STLCs. 

• TPHg and BTEX were not detected above their respective laboratory reporting limits. 

• TPHd was reported at concentrations ranging from 1.5 to 24 mg/kg. 

• NOA was not detected above the 0.25% target analytical sensitivity level. 

• pH values ranged from 6.3 to 7.6 

Groundwater  

• Arsenic, barium, chromium, cobalt, copper, lead, mercury, nickel, vanadium, and zinc were 

detected above the laboratory reporting limits. 

• The following metals were not detected above their respective laboratory reporting limits: 

antimony, beryllium, cadmium, molybdenum, selenium, silver, and thallium. 

• TPH and VOCs were not reported above their respective 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 

non-detect results for the method blanks.  

 

Matrix spike and/or matrix spike duplicates (MS/MSDs) were outside recovery criteria for several of 

the analyses. The relative percent differences (RPDs) of the duplicate samples for a number of the 



  

SR-37 at Novato Creek Project, Task Order No. 15  Caltrans Contract No. 04A3578, EA 04-3S5801 

Project No. E8560-06-15 - 8 - April 14, 2011 

analyses were outside criteria. However, the case narratives in the laboratory reports state that the 

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 

two analyses due to sample matrix. 

 

Based on this limited data review, no additional qualifications of the soil data are necessary, and the 

data are of sufficient quality for the purposes of this report. 

5.4 Statistical Evaluation for Lead Detected in Soil Samples 

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. Per Caltrans, the lead data for the 

site were treated as a single sample population for statistical evaluation, which consisted of samples 

from borings 11-01 to 11-08 collected adjacent to northbound and southbound SR-37. 

 

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, 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 table presents the 

calculated UCLs and statistics for the data set. 

Borings 11-01 to 11-08 

SAMPLE INTERVAL 

(feet) 

TOTAL LEAD 

MEAN 

(mg/kg) 

MINIMUM 

VALUE 

(mg/kg) 

MAXIMUM 

VALUE 

(mg/kg) 

0 to 0.5 55.6 6.7 150 

1.0 to 1.5  29.8 2.5 110 

2.5 to 3.0 11.1 5.3 19 
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5.4.2 Correlation of Total and WET Lead 

Total and corresponding WET lead concentrations are bivariate data with a linear structure. This linear 

structure should allow for the prediction of WET lead concentrations based on the maximum total lead 

concentrations presented in the tables above. 

 

To estimate the degree of interrelation between total and corresponding WET lead values (x and y, 

respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio that ranges 

from +1 to –1. A correlation coefficient of +1 indicates a perfect direct relationship between two 

variables; a correlation coefficient of –1 indicates that one variable changes inversely with relation to 

the other. Between the two extremes is a spectrum of less-than-perfect relationships, including zero, 

which indicates the lack of any sort of linear relationship at all. The correlation coefficient was 

calculated for the four (x, y) data points (i.e., soil samples analyzed for both total lead [x] and WET 

lead [y]). The resulting coefficient of determination (r
2
) equaled 0.686, which yields a corresponding 

correlation coefficient (r) of 0.828.  

 

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 = 0.0455(x), where x represents total lead concentrations and y represents 

predicted WET lead concentrations.  

 

This equation was used to estimate the expected WET lead concentrations for the maximum total lead 

concentrations of samples collected from the project location (see Section 5.4.1). Regression analysis 

results and a scatter plot depicting the (x, y) data points along with the regression line are included in 

Appendix C. The predicted WET lead concentrations are summarized in Table 8. 
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6.0 CONCLUSIONS 

6.1 Soil 

6.1.1 Lead Results 

The following table summarizes the predicted waste classification for excavated soil based on the 

calculated weighted averages of the total lead UCLs and predicted WET lead concentrations for data 

collected at the Site. Weighted averages are calculated by using the total lead concentration for each 

0.5-foot depth interval as the value for the underlying 0.5-foot depth interval (unless a sample was 

collected from the underlying depth interval). The total and WET lead calculations are summarized 

below and in Table 8. 

 

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 ft 78 3.5 84 Non-Hazardous 

Underlying soil (1 to 3 ft) 37 1.7 40 Non-Hazardous 

     0 to 2.5 ft 58 2.6 63 Non-Hazardous 

Underlying Soil (2.5 to 3 ft) 14 0.6 14 Non-Hazardous 

     

0 to 3 ft 50 2.3 55 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 from the project site would be classified 

as non-hazardous since the predicted WET lead concentrations are less than the lead STLC of 5.0 

mg/l.  

 

6.1.2 CAM 17 Metals 

The CAM 17 metals concentrations in site soil, other than lead, were compared to ESLs (Table A, 

SFRWQCB, May 2008). Arsenic and vanadium were reported with concentrations greater than their 

respective ESL values in the soil samples collected at the site. Arsenic was detected in the samples at 

concentrations ranging from less than the laboratory reporting limit of 1.0 to mg/kg to 6.4 mg/kg, 

exceeding the residential land use ESL of 0.39 mg/kg and the commercial/industrial land use ESL of 

1.6 mg/kg for shallow soil (≤3 meters; SFRWQCB, Table A). Vanadium was reported in the soil 

samples at concentrations between 29 mg/kg and 50 mg/kg, exceeding the residential land use ESL of 

16 mg/kg for shallow soil. 

 

Upper one-sided 95% Upper Confidence Limits (UCLs) were calculated for the full set of arsenic and 

vanadium concentrations. Non-parametric bootstrap techniques were used to calculate the UCLs. For 
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those samples in which arsenic was not detected, a value equal to one-half of the detection limit was 

used in the UCL calculation. 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 B. The calculated standard bootstrap UCLs, 

ESLs and published background concentrations are summarized in the table below: 

 

Metal 
95%  

UCL 

RESIDENTIAL 

ESL 

COMMERCIAL/ 

INDUSTRIAL 

ESL 

PUBLISHED 

BACKGROUND 

MEAN
1
 

PUBLISHED 

BACKGROUND 

RANGE 
1
 

Arsenic 5.0 0.39 1.6 3.5 0.6 to 11.0 

Vanadium 41.3 16 200 112 39 to 288 

Concentrations reported in milligrams per kilogram (mg/kg) 

1
 Kearney Foundation of Soil Science, March 1996 

 

The 95% UCL value for arsenic in the soil samples collected at the Site is greater than the residential 

and commercial/industrial land use ESLs and within the published background range. The SFRWQCB 

November 2007 Update to Environmental Screening Levels (ESLs) Technical Document states that 

ambient background concentrations of arsenic typically exceed risk-based screening levels. In such 

instances, it may be more appropriate to compare site data to regionally specific established 

background levels. 

 

The 95% UCL value for vanadium in the soil samples collected at the site is greater than the 

residential land use ESL. However, the 95% UCL for vanadium is less than the commercial/industrial 

land use ESL and the published background range. 

 

Based on the reported arsenic and vanadium results, there may be restrictions on reuse and/or disposal 

options for excavated soil. 

 

6.1.3 Organics 

TPHg or BTEX were not detected in the soil samples. Reported TPHd concentrations were less than 

the residential or commercial/industrial land use ESLs. Therefore, there should be no reuse or disposal 

restrictions on reuse options for excavated soil based on TPHg and TPHd content. 

 

6.1.4 Naturally Occurring Asbestos 

NOA was not detected above the target analytical sensitivity of 0.25%; therefore, there should be no 

restrictions on handling of excavated soil based on NOA content. 
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6.2 Groundwater 

6.2.1 CAM 17 Metals 

The following metals were reported in the groundwater samples at total concentrations exceeding their 

respective ESLs for groundwater that is a Current or Potential Source of Drinking Water and for 

Surface Water (SFRWQCB, Tables A and F): arsenic, barium, chromium, cobalt, copper, lead, 

mercury, nickel, vanadium, and zinc. 

 

Groundwater encountered during the construction project may require special handling and/or 

treatment prior to disposal or discharge based on total CAM 17 metals concentrations. 

 

6.2.2 Organics 

TPH or VOCs were not detected above the laboratory reporting limits in the samples; therefore, 

groundwater encountered during the construction project should not require special handling and/or 

treatment prior to disposal or discharge based on organics concentrations. 

6.3 Worker Protection 

The contractor(s) should prepare a project-specific health and safety plan to prevent or minimize 

worker exposure to metals in soil and groundwater. The plan should include protocols for 

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

health and safety protocols and procedures for the handling of metals in soil and groundwater. 
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