
 

 

 
 
 

 

 
 
 
Project No. E8620-06-01 
January 24, 2013 
 
Mr. Chris Truebridge 
Sunset Development Company 
One Annabel Lane 
San Ramon, CA 94583 
 
Subject: ARSENIC IN SOIL SCREENING ASSESSMENT 
  IRON HORSE TRAIL CORRIDOR – PHASE I 
  NORRIS CANYON ROAD TO EXECUTIVE PARKWAY 
  SAN RAMON, CALIFORNIA 
 
 
Dear Mr. Truebridge: 
 
In accordance with your request, we performed an arsenic-in-soil screening assessment for the project 
site. The project site is a former railroad alignment situated within a primarily commercial area and 
consists of the existing Iron Horse Regional Trail on Contra Costa County Public Works right-of-way 
beginning at the south side of Norris Canyon Road extending south approximately 0.9 mile to 
Bollinger Canyon Road in San Ramon, California. 
 
This report documents the soil screening results for Phase I of the project, approximately 1,800 feet 
between Norris Canyon Road and Executive Parkway. The Phase I project area is depicted on the 
Vicinity Map, Figure 1. 
 

PURPOSE AND SCOPE OF SERVICES 

Arsenic has been identified as a primary contaminant of concern along existing and former railroad 
alignments. The purpose of our services was to provide a screening assessment of arsenic in soil. 
 
We performed the following scope of services:  

• Coordinated site access and obtain a no-fee right of entry permit (Permit No. RE-11-17) from 
Contra Costa County Public Works Department. An encroachment permit from East Bay Regional 
Parks District (EBRPD) was not needed as the sampling was performed outside of the EBRPD 
easement. A copy of the right of entry permit is included as Appendix A. 

• Marked proposed sample locations and provided a minimum 48-hour notification to Underground 
Services Alert. 

• Advanced 15 borings (6 borings within Phase I project area and 9 borings within Phase II project 
area) at approximate 250-foot intervals within the proposed landscape improvement area along the 
existing Iron Horse Regional Trail, beginning approximately 250 feet south of Norris Canyon Road. 
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• Collected two soil samples (0 to 0.5 foot and 1 to 1.5 feet) from each boring (total of 30 soil 
samples). 

• Submitted soil samples to Advanced Technology Laboratories for total arsenic analysis following 
Environmental Protection Agency (EPA) Test Method 6010B. 

 

SOIL SAMPLING METHOLODOGY 

On January 6, 2012, we advanced 15 soil borings using hand auger methods. Six borings (B1 to B6) were 
advanced within the Phase I project area between Norris Canyon Road and Executive Parkway, and nine 
borings (B7 to B15) were advanced within the Phase II project area between Executive Parkway and 
Bollinger Canyon Road. 
 
Soil samples were collected for laboratory analysis by manually advancing an approximate four-inch-
diameter hand auger bucket to the desired sample depth(s), and then emptying the contents of the bucket 
from the target sample depth into a plastic Ziploc bag. Each sample bag was labeled with the sample 
location, depth, collection date, and time. The boring locations were recorded using differential global 
positioning system equipment, and boring coordinates are summarized on Table 1. The Phase I boring 
locations are depicted on the Site Plan, Figure 2. 
 
The hand auger equipment was cleaned between each sample interval using a non-phosphate detergent 
and deionized water rinse. Soil cuttings generated during the advancement of the hand auger borings 
were used to backfill and compact each borehole, and decontamination fluids were discharged to 
ground surface near each sample location. 
 
The soil samples were submitted under chain-of-custody protocol to Advanced Technology Laboratories, 
a state of California-certified laboratory, located in Signal Hill, California. The soil samples collected 
from the borings were analyzed for total arsenic following EPA Test Method 6010B. 
 

PHASE I SAMPLE RESULTS 

Total arsenic was reported in the soil samples at concentrations ranging from 4.6 milligrams per 
kilogram (mg/kg) to 41 mg/kg. The reported total arsenic concentrations exceed the San Francisco Bay 
Regional Water Quality Control Board (SF-RWQCB) direct exposure environmental screening levels 
(ESLs) for residential (0.39 mg/kg) and commercial/industrial (1.6 mg/kg) land uses. The 
construction/trench worker direct exposure ESL (15 mg/kg) was exceeded in 2 of the 12 samples. The 
soil sample results and ESLs are summarized in Table 1 and the analytical laboratory data report is 
included as Appendix B. 
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PHASE I DATA STATISTICS 

Statistical methods were applied to the Phase I total arsenic data to evaluate the upper confidence 
limits (UCLs) of the arithmetic means of the total arsenic concentrations. The Phase I arsenic data 
were divided into two sample populations for statistical evaluation which consisted of the following: 

 Dataset 1 (surface samples from borings B1 to B6) 

 Dataset 2 (all samples from borings B1 to B6) 

 
The upper one-sided 95% UCL of the arithmetic mean is defined as the value that, when calculated 
repeatedly for randomly drawn subsets of site data, equals or exceeds the true mean 95% of the time. 
The UCL of the arithmetic mean concentration is used 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 more data become available at a 
site, uncertainties decrease and the UCLs move closer to the true mean. 
 
Non-parametric bootstrap techniques were used to calculate the 95% UCLs. The bootstrap test results 
are included in Appendix C. The following tables present the calculated 95% UCLs and statistics for 
the datasets. 
 

Dataset 95% UCL 
Surface samples from borings B1 to B6 12.38 mg/kg 

All samples from borings B1 to B6 15.8 mg/kg 
  95% UCL used for risk assessment 
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DISCUSSION 

The SF-RWQCB July 2003 document entitled Screening for Environmental Concerns at Sites with 
Contaminated Soil and Groundwater reported that typical mean background concentrations for arsenic 
in San Francisco Bay Area soils range from approximately 5 mg/kg to 20 mg/kg, with some soils 
containing over 40 mg/kg arsenic. While the calculated 95% UCLs are greater than the residential and 
commercial/industrial land use direct exposure ESLs, they are consistent with background 
concentrations reported in various studies, including the Lawrence Berkeley National Laboratory 
(1995) study of 498 samples in which investigators reported background concentrations for arsenic to 
range from 9 mg/kg to 31 mg/kg in five different formations. 
 
The 95% UCL of 12.38 mg/kg for surface samples is considered to be representative of the average 
arsenic concentration for trail user exposure and is within the range of typical background 
concentrations in the San Francisco Bay Area. Accordingly, based on the surface sample results from 
B1 to B6, exposure to surface soil within the Phase I project area does not pose an unacceptable excess 
risk to trail users when compared to background concentrations in the San Francisco Bay Area. 
 
The 95% UCL of 15.8 mg/kg for all samples is considered to be representative of the average arsenic 
concentration for worker exposure, is within the range of typical background concentrations in the San 
Francisco Bay Area, and is only slightly greater than the construction/trench worker direct exposure 
ESL of 15 mg/kg (equivalent to excess risk of 1x10-6). Worker exposure to surface and subsurface 
soils within the Phase I project area (95% UCL of 15.8 mg/kg) results in an excess risk of 1.05x10-6, 
well within the USEPA generally acceptable target risk range of 1x10-4 to 1x10-6. 
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CONCLUSIONS AND RECOMMENDATIONS 

Based on the reported arsenic concentrations in surface and subsurface soil samples from B1 to B6, 
exposure to arsenic in soil in the Phase I project area does not result in an unacceptable excess risks to 
trail users or construction workers. 
 
Geocon recommends that the construction contractor prepare a project-specific health and safety plan 
to prevent or minimize worker exposure to arsenic in 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 soil. 
 
 
 
 
Please contact us should you have any questions concerning this correspondence or if we may be of 
further service. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
Richard Day, PG, CEG, CHG 
Senior Geologist 
 
 
Attachments: 
 Figure 1 - Vicinity Map 
 Figure 2 - Sample Location Map 
 Table 1 – Sample Coordinates 
 Table 2 - Total Arsenic Results 
 Appendix A - Contra Costa County Public Works Permit 
 Appendix B - ATL Analytical Laboratory Data Sheets 
 Appendix C - Total Arsenic Statistics 
 
(1) Addressee 
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TABLE 1
Sample Coordinates

Iron Horse Trail Corridor - Phase I
Norris Canyon Road to Executive Parkway

San Ramon, California

Sample Location Northing Easting Latitude Longitude

B1 2,107,766.961 6,138,970.621 37.774457827 -121.962599026

B2 2,107,516.217 6,139,107.085 37.773775142 -121.962113375

B3 2,107,268.343 6,139,237.655 37.773100081 -121.961648278

B4 2,107,024.446 6,139,376.642 37.772436300 -121.961154288

B5 2,106,777.694 6,139,507.136 37.771764315 -121.960689529

B6 2,106,533.374 6,139,643.093 37.771099237 -121.960206017

Northing and easting in NAD 83, Zone 3, feet
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TABLE 2
Total Arsenic Results

Iron Horse Trail Corridor - Phase I
Norris Canyon Road to Executive Parkway

San Ramon, California

Sample ID Sample Depth (ft) Total Arsenic

B1-0 0 to 0.5 6.7
B1-1 1 to 1.5 41

B2-0 0 to 0.5 9.7
B2-1 1 to 1.5 10

B3-0 0 to 0.5 7.2
B3-1 1 to 1.5 9.9

B4-0 0 to 0.5 10
B4-1 1 to 1.5 5.5

B5-0 0 to 0.5 6.7
B5-1 1 to 1.5 4.6

B6-0 0 to 0.5 18
B6-1 1 to 1.5 5.0

Direct Exposure ESLs
Residential Land Use 0.39

Commercial/Industrial Land Use 1.6
Construction/Trench Worker 15

Notes:
Results are shown in milligrams per kilogram (mg/kg).
ESLs = Environmental Screening Levels, Tables K-1, K-2, and K-3
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January 16, 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 :

1200067

Enclosed are the results for sample(s) received on January 07, 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

IRON HORSE, E8620-06-01

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 :

IRON HORSE, E8620-06-01

Rick Day

Reported : 01/16/2012

Geocon Consultants, Inc.

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

B1-0 1200067-01 Soil 1/06/12   0:00 1/07/12   7:42

B1-1 1200067-02 Soil 1/06/12   0:00 1/07/12   7:42

B2-0 1200067-03 Soil 1/06/12   0:00 1/07/12   7:42

B2-1 1200067-04 Soil 1/06/12   0:00 1/07/12   7:42

B3-0 1200067-05 Soil 1/06/12   0:00 1/07/12   7:42

B3-1 1200067-06 Soil 1/06/12   0:00 1/07/12   7:42

B4-0 1200067-07 Soil 1/06/12   0:00 1/07/12   7:42

B4-1 1200067-08 Soil 1/06/12   0:00 1/07/12   7:42

B5-0 1200067-09 Soil 1/06/12   0:00 1/07/12   7:42

B5-1 1200067-10 Soil 1/06/12   0:00 1/07/12   7:42

B6-0 1200067-11 Soil 1/06/12   0:00 1/07/12   7:42

B6-1 1200067-12 Soil 1/06/12   0:00 1/07/12   7:42

B7-0 1200067-13 Soil 1/06/12   0:00 1/07/12   7:42

B7-1 1200067-14 Soil 1/06/12   0:00 1/07/12   7:42

B8-0 1200067-15 Soil 1/06/12   0:00 1/07/12   7:42

B8-1 1200067-16 Soil 1/06/12   0:00 1/07/12   7:42

B9-0 1200067-17 Soil 1/06/12   0:00 1/07/12   7:42

B9-1 1200067-18 Soil 1/06/12   0:00 1/07/12   7:42

B10-0 1200067-19 Soil 1/06/12   0:00 1/07/12   7:42

B10-1 1200067-20 Soil 1/06/12   0:00 1/07/12   7:42

B11-0 1200067-21 Soil 1/06/12   0:00 1/07/12   7:42

B11-1 1200067-22 Soil 1/06/12   0:00 1/07/12   7:42

B12-0 1200067-23 Soil 1/06/12   0:00 1/07/12   7:42

B12-1 1200067-24 Soil 1/06/12   0:00 1/07/12   7:42

B13-0 1200067-25 Soil 1/06/12   0:00 1/07/12   7:42

B13-1 1200067-26 Soil 1/06/12   0:00 1/07/12   7:42

B14-0 1200067-27 Soil 1/06/12   0:00 1/07/12   7:42

B14-1 1200067-28 Soil 1/06/12   0:00 1/07/12   7:42

B15-0 1200067-29 Soil 1/06/12   0:00 1/07/12   7:42

B15-1 1200067-30 Soil 1/06/12   0:00 1/07/12   7:42

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 7
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

IRON HORSE, E8620-06-01

Rick Day

Reported : 01/16/2012

Geocon Consultants, Inc.

Notes

Date/Time

AnalyzedPreparedBatchDilutionMDLPQLResultLaboratory ID Client Sample ID Units

Total Metals by ICP-AES EPA 6010B

Analyte: Arsenic Analyst: KK

6.7 1.0 1 B2A0336 01/12/2012 01/12/12 17:43NA1200067-01 mg/kgB1-0

41 1.0 1 B2A0336 01/12/2012 01/12/12 17:46NA1200067-02 mg/kgB1-1

9.7 1.0 1 B2A0336 01/12/2012 01/12/12 17:56NA1200067-03 mg/kgB2-0

10 1.0 1 B2A0336 01/12/2012 01/12/12 17:59NA1200067-04 mg/kgB2-1

7.2 1.0 1 B2A0336 01/12/2012 01/12/12 18:02NA1200067-05 mg/kgB3-0

9.9 1.0 1 B2A0336 01/12/2012 01/12/12 18:06NA1200067-06 mg/kgB3-1

10 1.0 1 B2A0336 01/12/2012 01/12/12 18:09NA1200067-07 mg/kgB4-0

5.5 1.0 1 B2A0336 01/12/2012 01/12/12 18:12NA1200067-08 mg/kgB4-1

6.7 1.0 1 B2A0336 01/12/2012 01/12/12 18:15NA1200067-09 mg/kgB5-0

4.6 1.0 1 B2A0336 01/12/2012 01/12/12 18:18NA1200067-10 mg/kgB5-1

18 1.0 1 B2A0336 01/12/2012 01/12/12 18:21NA1200067-11 mg/kgB6-0

5.0 1.0 1 B2A0336 01/12/2012 01/12/12 18:24NA1200067-12 mg/kgB6-1

15 1.0 1 B2A0336 01/12/2012 01/12/12 18:35NA1200067-13 mg/kgB7-0

16 1.0 1 B2A0336 01/12/2012 01/12/12 18:38NA1200067-14 mg/kgB7-1

42 1.0 1 B2A0336 01/12/2012 01/12/12 18:41NA1200067-15 mg/kgB8-0

37 1.0 1 B2A0336 01/12/2012 01/12/12 18:44NA1200067-16 mg/kgB8-1

25 1.0 1 B2A0336 01/12/2012 01/12/12 18:47NA1200067-17 mg/kgB9-0

7.2 1.0 1 B2A0336 01/12/2012 01/12/12 18:50NA1200067-18 mg/kgB9-1

41 1.0 1 B2A0336 01/12/2012 01/12/12 18:53NA1200067-19 mg/kgB10-0

18 1.0 1 B2A0336 01/12/2012 01/12/12 18:56NA1200067-20 mg/kgB10-1

27 1.0 1 B2A0337 01/12/2012 01/12/12 20:38NA1200067-21 mg/kgB11-0

17 1.0 1 B2A0337 01/12/2012 01/12/12 20:41NA1200067-22 mg/kgB11-1

20 1.0 1 B2A0337 01/12/2012 01/12/12 20:44NA1200067-23 mg/kgB12-0

20 1.0 1 B2A0337 01/12/2012 01/12/12 20:47NA1200067-24 mg/kgB12-1

8.5 1.0 1 B2A0337 01/12/2012 01/12/12 20:51NA1200067-25 mg/kgB13-0

7.1 1.0 1 B2A0337 01/12/2012 01/12/12 20:54NA1200067-26 mg/kgB13-1

6.8 1.0 1 B2A0337 01/12/2012 01/12/12 20:57NA1200067-27 mg/kgB14-0

26 1.0 1 B2A0337 01/12/2012 01/12/12 21:00NA1200067-28 mg/kgB14-1

11 1.0 1 B2A0337 01/12/2012 01/12/12 21:03NA1200067-29 mg/kgB15-0

37 1.0 1 B2A0337 01/12/2012 01/12/12 21:13NA1200067-30 mg/kgB15-1

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 7
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

IRON HORSE, E8620-06-01

Rick Day

Reported : 01/16/2012

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 B2A0336 - EPA 3050B

Blank (B2A0336-BLK1) Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic ND 1.0 NR

LCS (B2A0336-BS1) Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic 45 1.0 50.0 90.5 80 - 120

Matrix Spike (B2A0336-MS1) Source: 1200067-20 Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic 110 1.0 125 18 77.6 57 - 103

Matrix Spike Dup (B2A0336-MSD1) Source: 1200067-20 Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic 120 1.0 125 18 79.7 57 - 103 2.30 20

Batch B2A0337 - EPA 3050B

Blank (B2A0337-BLK1) Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic ND 1.0 NR

LCS (B2A0337-BS1) Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic 47 1.0 50.0 94.0 80 - 120

Matrix Spike (B2A0337-MS1) Source: 1200075-10 Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic 100 1.0 125 3.2 77.1 57 - 103

Matrix Spike Dup (B2A0337-MSD1) Source: 1200075-10 Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic 110 1.0 125 3.2 84.7 57 - 103 9.02 20

Batch S2A0131 - B2A0261

Instrument Blank (S2A0131-IBL1) Prepared: 1/12/2012 Analyzed: 1/12/2012

Arsenic ND 1.0 NR

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 :

IRON HORSE, E8620-06-01

Rick Day

Reported : 01/16/2012

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

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 7
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 APPENDIX  C



Dataset 1 (surface samples from B1 to B6)
Number of Valid Observations 6
Number of Distinct Observations 5
Minimum 6.7
Maximum 18
Mean 9.717
Median 8.45
SD 4.318
Variance 18.65
Coefficient of Variation 0.444
Skewness 1.854

   95% Standard Bootstrap UCL 12.38

Dataset 2 (all samples from B1 to B6)
Number of Valid Observations 12
Number of Distinct Observations 10
Minimum 4.6
Maximum 41
Mean 11.19
Median 8.45
SD 10.05
Variance 101.1
Coefficient of Variation 0.898
Skewness 2.773

   95% Standard Bootstrap UCL 15.8
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