
February 28, 2019 
RRM Project# IA771 

Ms. Ashley Schweickart 
MidPen Housing Corp. 
Watsonville Development Office 
275 Main Street, Suite 204 
Watsonville, California 95076 

Re: Limited Soil Vapor Investigation (Phase II)  
1412, 1438, 1500 and 1514 Capitola Road 
APNs 026-741-12, 026-741-13, 026-741-14 and 026-741-15 
Unincorporated Census-Designated Place of Live Oak  
Santa Cruz County, California 

Dear Ms. Schweickart: 

This letter report, prepared by Remediation Risk Management, Inc. (RRM), presents the results of a 
limited soil vapor investigation (Phase II) performed at the referenced property (Figure 1). This Phase II 
was conducted subsequent to completion of a Phase I environmental site assessment (ESA) of the 
property where petroleum hydrocarbons were confirmed to exist on a nearby parcel (Former Live Oak 
Texaco, 1671 Capitola Road Avenue, Figure 2). Based on the documented cleanup history at the Former 
Live Oak Texaco, it is possible that contamination from this site may have impacted soil, soil gas, and/or 
groundwater beneath the property. As a due diligence condition for obtaining project funding for 
redevelopment of the property, MidPen requested a subsurface investigation to determine if the property 
has been impacted by migrating contaminants from an offsite source. Summarized below is a description 
of the property and its background, the scope of work performed, the field and laboratory results, and our 
conclusions and recommendations. Supporting documentation is attached. 

PROPERTY DESCRIPTION AND BACKGROUND 

The property is comprised of four parcels totaling approximately 3.7 acres, situated along Capitola Road, 
in the unincorporated, census-designated place of Live Oak, Santa Cruz County, California. The property 
parcels are assigned assessor’s parcel numbers (APNs) 026-741-12 (1412 Capitola Road), 026-741-13 
(1438 Capitola Road), 026-741-14 (1500 Capitola Road), and 026-741-15 (1514 Capitola Road). The 
property is set in a mixed commercial and residential neighborhood. Two small houses occupy the north 
half of the parcels at 1438 and 1500 Capitola Road; the south half of these parcels and the parcels at 
1412 and 1514 Capitola Road are currently vacant and undeveloped. The west and south property 
boundaries are fenced with wood, chain-link, or wire fencing. Chain link or wire fencing oriented north to 
south has been constructed along the north half of the three common parcel boundaries separating the 
four parcels from each other. Wire and chain-link fencing-oriented east to west near the middle of the 
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parcels at 1438 and 1500 Capitola Road, separates the north half of the parcels from the south half. 
Bollard and chain barriers have been installed by the current owner along the north parcel boundaries at 
1412 and 1514 Capitola Road, to prevent vehicle entry onto the vacant parcels. A site location map is 
presented as Figure 1, and a site map is presented as Figure 2. 

The property was initially developed in or about 1916 as four "ranchettes", or small residential farm 
parcels. Available evidence suggests farming activities, likely consisting of chicken or flower farming, 
continued on the property from at least the early 1930's through about 1985. In or about that same year, a 
road construction company leased or rented the parcel at 1438 Capitola Road for the storage, servicing, 
and repair of their heavy equipment. The road contractor vacated the property in or about 1994, but their 
tenancy resulted in minor hydrocarbon impacts to surface soils. These releases were properly addressed 
to the satisfaction of Santa Cruz County Environmental Health Services staff that same year.  

SCOPE OF WORK 

Soil Vapor Sampling 

Two soil vapor borings, designated VP-1-5 and VP-2-5, were advanced along the east boundary of parcel 
026-741-15 (1514 Capitola Road) on December 13, 2019 (Figure 2). A 5/8” diameter rod with expendable 
tip was used to drive a new sample point to 5 feet below ground surface (bgs); the sample point was 
connected to 0.17” inner diameter Teflon� tubing for sample collection. A hydrated bentonite seal was 
placed from 3 feet bgs to grade. The well point was tested by applying a vacuum and observing formation 
pressure to ensure a viable sample could be collected. After waiting two hours for the bentonite grout to 
properly seal, and for subsurface conditions to equilibrate, RRM staff proceeded to obtain soil vapor 
samples from the vapor points. A diagram of a typical vapor probe is included in Attachment A. 

The sampling procedure entailed connecting sampling manifold to the probe tubing, and stainless-steel 
Summa™ canisters (6-liter purge canister and 1-liter sample canister) to the manifold. Samples were 
collected by drawing soil vapor through the probe, tubing, and into the sample manifold attached to the 
probe tubing using the vacuum provided in the purge canister. The sample manifold was outfitted with 
push-to-connect type fittings, valves, and vacuum gauges to monitor and control the flow of soil vapor. 
The laboratory pre-cleaned Summa™ canisters were provided at an initial vacuum of approximately 28 
inches of mercury.  

Helium tracer leak testing was conducted during purging at each location to check for leaks in the above-
ground sampling system. Approximately three calculated volumes of gas were purged from the manifold 
and probe prior to sample collection. Purge volumes were calculated by summing the internal probe and 
tube volume, annular space around the probe, and manifold tube volume. Purging and sampling were 
conducted at rates between 100 and 200 milliliters/minute. Helium tracer leak testing was accomplished 
by placing a plastic shroud over the sample probe location and sampling manifold, and filling the enclosed 
space with a mixture of helium and air; the mixture was measured in the shroud using a field meter. 
A diagram of a typical shroud set-up is included in Attachment A. 
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RESULTS 

Subsurface Conditions 

Groundwater was encountered when advancing boring VP-3-5 (Figure 2) at approximately 23 inches bgs, 
thus rendering it an unviable sample collection location.  

Laboratory Analysis 

Soil Vapor Laboratory Analyses: BC Laboratories, a California State-certified laboratory, provided the pre-
cleaned Summa™ canisters, and performed all analyses. The soil vapor samples were analyzed for 
volatile organic compounds (VOCs) using U.S. EPA Modified Method TO-15 and for helium using 
Modified EPA Method 3C. Analytical results from soil vapor samples are summarized on Table 2, and the 
laboratory analytical report is included in Attachment A.  

Tetrachloroethene (PCE) was detected in samples VP-1-5 and VP-2-5 at concentrations of 8,200 
micrograms per cubic meter (�g/m3) and 40,000 �g/m3, respectively. Styrene was detected in VP-1-5 and 
VP-2-5 at an estimated concentration of 180 �g/m3 and 190 �g/m3. Toluene and xylenes were detected in 
VP-2-5 at 210 �g/m3 and 240 �g/m3, respectively. Toluene was detected in VP-1-5 at an estimated 
concentration of 240 �g/m3, but xylenes were not detected above laboratory limits.   

Other analytes detected in VP-1-5 and VP-2-5 included methyl ethyl ketone (estimated concentration of 
120 �g/m3) and styrene (estimated 180 �g/m3 and 190 �g/m3). Other than PCE, no chlorinated solvents 
were detected in the soil vapor samples. 

Helium was detected in VP-2-5 at 620 parts per million by volume (0.062%), indicating the presence of a 
negligible leak; the results for sample VP-2-5 are considered valid. Helium was not detected in the 
sample taken from VP-1-5.  

Environmental Screening Levels 

The laboratory results were compared to risk characterization environmental screening levels (ESLs) 
published by the San Francisco Bay Regional Water Quality Control Board1. The ESLs selected were for 
residential land use, where ground water is considered a drinking resource (most conservative scenario), 
and soil impacts were shallow. The presence of a chemical at concentrations in excess of an ESL does 
not necessarily indicate adverse effects on human health or the environment, and the presence of a 
chemical at concentrations below the corresponding ESL can be assumed to not pose a significant threat 
to human health, water resources, or the environment. The only detected compound exceeding their 
respective ESL concentration was PCE. The most conservative (residential land use) ESL for PCE is 
15 �g/m3. Detected compounds and their respective ESLs are shown on Table 1. 

  

 
ESLs, or environmental screening levels, refer to tables of concentrations for specific chemical compounds published 
in: “Screening For Environmental Concerns At Sites With Contaminated Soil And Groundwater”, by the Regional Water 
Quality Control Board, San Francisco Bay region. ESLs consist of tabulated guidance criteria for comparing site-specific 
concentrations of common environmental contaminants in soil, groundwater, soil gas, and indoor air, to those 
determined to generally have no unacceptable exposure risk. They have been updated or revised several times since 
they were initially issued in 2001; most recently in January 2019. 
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CONCLUSIONS AND RECOMMENDATIONS 

From the findings of this investigation, RRM concludes the following: 

� PCE was detected in soil gas samples collected from borings VP-1-5 and VP-2-5 at 
concentrations of 8,200 �g/m3 and 40,000 �g/ m3, respectively.  

� Methyl ethyl ketone, styrene, toluene, and xylenes were also detected in soil gas samples 
collected from both borings; concentrations of these compounds did not exceed their respective 
ESLs for the most conservative land use scenario. 

� PCE has previously been detected in a sample of groundwater collected from a monitoring well 
formerly located on the adjacent parcel to the east of the property, approximately 200 feet from 
the east border of the 1514 Capitola Road parcel. The monitoring well was installed during the 
environmental investigation phase of the former Live Oak Service (Texaco) at 1671 Capitola 
Road. PCE was detected in groundwater from the most recent sample at 55 parts per billion (or 
micrograms per liter), in 2012.  

Based on the foregoing conclusions, RRM recommends confirmation soil gas samples be collected in the 
same locations or near to VP-1-5 and VP-2-5. RRM also recommends collecting grab-groundwater 
samples in order to evaluate the condition of groundwater beneath the property. Passive soil gas 
samplers2 may also be used to more cost-effectively survey the lateral extent of the subsurface PCE and 
other compounds, and to gain insight into their relative magnitudes in various locations. 

Should you have any questions regarding the contents of this document, please do not hesitate to call 
RRM at (831) 475-8141. 

Sincerely, 
RRM, Inc. 
 
 
 
 
Steven Clark         Cate Townsend 
Senior Geologist        Project Geologist 
CHG 167 

Attachments:    
Table 1 – Soil Gas Analytical Data  
Figure 1 – Site Location Map  
Figure 2 – Soil Vapor Sampling Locations  
Attachment A – Probe and Shroud Diagrams, Field Notes, Laboratory Analytical Report 

 
2  Passive soil gas samplers involve placement of a sorbent device at the sample collection location, typically a shallow 

hand-drilled, narrow-gauge borehole, for a set period of time, typically one to two weeks. Upon recovery, the mass 
of individual chemical species adsorbed onto the sorbent is analytically determined and reported. The devices are 
useful survey tools; however, the data they yield, mass per time, is not currently accepted by most regulatory 
agencies for the purpose of vapor plume characterization. Nonetheless, they can be beneficial to focus the later 
efforts that may involve the installation of more expensive permanent monitoring features such as permanent vapor 
sampling probes or groundwater monitoring wells. 



Table 1
 Soil Vapor Analytical Data

1514 Capitola Road
Santa Cruz, California

Methyl Total
Sample Sample Ethyl Ketone Styrene PCE Toluene Xylenes 

Designation Date (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)

VP-1-5 12/13/19 120J 180J 8,200 240J <260

VP-2-5 12/13/19 120J 190J 40,000 210 240

ESL 170,000 31,000 15 10,000 3,500

Notes:
Only detected analytes were tabulated. See laboratory report for full analyte list. 

PCE = tetrachloroethene
(mg/m3) = micrograms per meter cubed

< = Less than the indicated laboratory detection limit
J = Estimated value; detected above the method detection limit, but below the reporting limit.

ESL = Environmental Screening Levels, from Screening for Environmental Concerns at Sites
   with Contaminated Soil and Water , RWQCB, Rev. 01/19; for residential land use case.

IA771 SG Tables.xls
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sample. Regardless of the cause of the leak, a data “adjustment factor” based upon the 
concentration of the leak check compound to compensate for the inability to collect 
representative samples is inappropriate. 
 
 
 

FIGURE C-1 
 

 
 



















Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Date of Report:  01/30/2020

Cate Townsend

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Client Project: [none]

BCL Project:
BCL Work Order:  

Enclosed are the results of analyses for samples received by the laboratory on 12/16/2019.  If you have 
any questions concerning this report, please feel free to contact me.

Invoice ID:
1942419
IA771

B367908

Revised Report:  This report supercedes Report ID 1000984588

Contact Person:  Christina Herndon

Sincerely,

Client Service Rep

Stuart Buttram
Technical Director

Certifications:  CA ELAP #1186;  NV #CA00014;  OR ELAP #4032-001;  AK UST101

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 1 of 23Report ID:  1000992735
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

Laboratory / Client Sample Cross Reference
Laboratory Client Sample Information

1942419-01

Sampling Point:
Sampling Location:
Project Number:
COC Number: ---

IA771
---
VP-1-5

Receive Date:
Sampling Date:
Sample Depth:
Lab Matrix:

---

12/16/2019  08:30
12/13/2019  14:17

Air
Megan T. of RRMSSampled By: Sample Type: Vapor or Air

1942419-02

Sampling Point:
Sampling Location:
Project Number:
COC Number: ---

IA771
---
VP-2-5

Receive Date:
Sampling Date:
Sample Depth:
Lab Matrix:

---

12/16/2019  08:30
12/13/2019  13:51

Air
Megan T. of RRMSSampled By: Sample Type: Vapor or Air

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 5 of 23Report ID:  1000992735



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

BCL Sample ID: 1942419-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Run #

IA771, VP-1-5, 12/13/2019   2:17:00PM, Megan T.

MDLPQL
Acetone ug/m3 A0172ND 920 EPA-TO-15  1ND

Acrylonitrile ug/m3 A0140ND 370 EPA-TO-15  1ND

Allyl chloride ug/m3 A0148ND 370 EPA-TO-15  1ND

Benzene ug/m3 A0129ND 370 EPA-TO-15  1ND

Benzyl chloride ug/m3 A01120ND 1800 EPA-TO-15  1ND

Bromodichloromethane ug/m3 A0174ND 920 EPA-TO-15  1ND

Bromoform ug/m3 A01130ND 1800 EPA-TO-15  1ND

Bromomethane ug/m3 A01100ND 370 EPA-TO-15  1ND

1,3-Butadiene ug/m3 A0146ND 370 EPA-TO-15  1ND

Carbon disulfide ug/m3 A0129ND 370 EPA-TO-15  1ND

Carbon tetrachloride ug/m3 A0170ND 920 EPA-TO-15  1ND

Chlorobenzene ug/m3 A0161ND 920 EPA-TO-15  1ND

Chloroethane ug/m3 A0159ND 370 EPA-TO-15  1ND

Chloroform ug/m3 A0146ND 920 EPA-TO-15  1ND

Chloromethane ug/m3 A0153ND 370 EPA-TO-15  1ND

Cyclohexane ug/m3 A0133ND 370 EPA-TO-15  1ND

Dibromochloromethane ug/m3 A0179ND 920 EPA-TO-15  1ND

1,2-Dibromoethane ug/m3 A0175ND 920 EPA-TO-15  1ND

1,2-Dichlorobenzene ug/m3 A0172ND 920 EPA-TO-15  1ND

1,3-Dichlorobenzene ug/m3 A01110ND 920 EPA-TO-15  1ND

1,4-Dichlorobenzene ug/m3 A01100ND 920 EPA-TO-15  1ND

Dichlorodifluoromethane ug/m3 A0170ND 920 EPA-TO-15  1ND

1,1-Dichloroethane ug/m3 A0152ND 920 EPA-TO-15  1ND

1,2-Dichloroethane ug/m3 A0139ND 920 EPA-TO-15  1ND

1,1-Dichloroethene ug/m3 A0137ND 920 EPA-TO-15  1ND

cis-1,2-Dichloroethene ug/m3 A0142ND 370 EPA-TO-15  1ND

trans-1,2-Dichloroethene ug/m3 A0137ND 370 EPA-TO-15  1ND

1,2-Dichloropropane ug/m3 A0155ND 920 EPA-TO-15  1ND

cis-1,3-Dichloropropene ug/m3 A0142ND 920 EPA-TO-15  1ND

trans-1,3-Dichloropropene ug/m3 A0155ND 920 EPA-TO-15  1ND

1,2-Dichloro-1,1,2,2-tetrafluoroethane ug/m3 A01140ND 920 EPA-TO-15  1ND

1,1-Difluoroethane ug/m3 A01370ND 920 EPA-TO-15  1ND

1,4-Dioxane ug/m3 A0199ND 370 EPA-TO-15  1ND

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 6 of 23Report ID:  1000992735



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

BCL Sample ID: 1942419-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Run #

IA771, VP-1-5, 12/13/2019   2:17:00PM, Megan T.

MDLPQL
Ethanol ug/m3 A01140ND 370 EPA-TO-15  1ND

Ethyl acetate ug/m3 A0174ND 370 EPA-TO-15  1ND

Ethylbenzene ug/m3 A0166ND 920 EPA-TO-15  1ND

1-Ethyl-4-methylbenzene ug/m3 A01100ND 920 EPA-TO-15  1ND

n-Heptane ug/m3 A0155ND 370 EPA-TO-15  1ND

Hexachlorobutadiene ug/m3 A01460ND 1800 EPA-TO-15  1ND

Hexane ug/m3 A0137ND 920 EPA-TO-15  1ND

2-Hexanone ug/m3 A0163ND 920 EPA-TO-15  1ND

Isopropyl alcohol ug/m3 A0186ND 370 EPA-TO-15  1ND

Methylene chloride ug/m3 A0144ND 1800 EPA-TO-15  1ND

Methyl ethyl ketone ug/m3 J,A0177120 370 EPA-TO-15  1ND

Methyl isobutyl ketone ug/m3 A01130ND 920 EPA-TO-15  1ND

Methyl t-butyl ether ug/m3 A0166ND 370 EPA-TO-15  1ND

Propylene ug/m3 A0117ND 370 EPA-TO-15  1ND

Styrene ug/m3 J,A0170180 920 EPA-TO-15  1ND

1,1,2,2-Tetrachloroethane ug/m3 A01200ND 920 EPA-TO-15  1ND

Tetrachloroethene ug/m3 A01638200 370 EPA-TO-15  1ND

Tetrahydrofuran ug/m3 A0177ND 370 EPA-TO-15  1ND

Toluene ug/m3 J,A0135240 370 EPA-TO-15  1ND

1,2,4-Trichlorobenzene ug/m3 A01110ND 1800 EPA-TO-15  1ND

1,1,1-Trichloroethane ug/m3 A0152ND 920 EPA-TO-15  1ND

1,1,2-Trichloroethane ug/m3 A0152ND 920 EPA-TO-15  1ND

Trichloroethene ug/m3 A0170ND 370 EPA-TO-15  1ND

Trichlorofluoromethane ug/m3 A0155ND 920 EPA-TO-15  1ND

1,1,2-Trichloro-1,2,2-trifluoroethane ug/m3 A0172ND 920 EPA-TO-15  1ND

1,2,4-Trimethylbenzene ug/m3 A01120ND 920 EPA-TO-15  1ND

1,3,5-Trimethylbenzene ug/m3 A01280ND 920 EPA-TO-15  1ND

Vinyl acetate ug/m3 A0157ND 370 EPA-TO-15  1ND

Vinyl chloride ug/m3 A0153ND 370 EPA-TO-15  1ND

p- & m-Xylenes ug/m3 J,A01150210 920 EPA-TO-15  1ND

o-Xylene ug/m3 A0198ND 920 EPA-TO-15  1ND

Total Xylenes ug/m3 A01260ND 1800 EPA-TO-15  1ND

4-Bromofluorobenzene (Surrogate) % 70 - 130  (LCL - UCL)101 EPA-TO-15  1

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 7 of 23Report ID:  1000992735
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Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

BCL Sample ID: 1942419-01  Client Sample Name:

Method Prep Date Date/Time
Run

Analyst Instrument Dilution Batch ID
QC

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Run #

IA771, VP-1-5, 12/13/2019   2:17:00PM, Megan T.

12/30/19  10:41 12/31/19  03:59 BEP MS-A2 184 B065765EPA-TO-15 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 8 of 23Report ID:  1000992735



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

BCL Sample ID: 1942419-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Run #

IA771, VP-2-5, 12/13/2019   1:51:00PM, Megan T.

MDLPQL
Acetone ug/m3 A0162ND 790 EPA-TO-15  1ND

Acrylonitrile ug/m3 A0135ND 320 EPA-TO-15  1ND

Allyl chloride ug/m3 A0141ND 320 EPA-TO-15  1ND

Benzene ug/m3 A0125ND 320 EPA-TO-15  1ND

Benzyl chloride ug/m3 A01100ND 1600 EPA-TO-15  1ND

Bromodichloromethane ug/m3 A0163ND 790 EPA-TO-15  1ND

Bromoform ug/m3 A01110ND 1600 EPA-TO-15  1ND

Bromomethane ug/m3 A0187ND 320 EPA-TO-15  1ND

1,3-Butadiene ug/m3 A0140ND 320 EPA-TO-15  1ND

Carbon disulfide ug/m3 A0125ND 320 EPA-TO-15  1ND

Carbon tetrachloride ug/m3 A0160ND 790 EPA-TO-15  1ND

Chlorobenzene ug/m3 A0152ND 790 EPA-TO-15  1ND

Chloroethane ug/m3 A0151ND 320 EPA-TO-15  1ND

Chloroform ug/m3 A0140ND 790 EPA-TO-15  1ND

Chloromethane ug/m3 A0146ND 320 EPA-TO-15  1ND

Cyclohexane ug/m3 A0128ND 320 EPA-TO-15  1ND

Dibromochloromethane ug/m3 A0168ND 790 EPA-TO-15  1ND

1,2-Dibromoethane ug/m3 A0165ND 790 EPA-TO-15  1ND

1,2-Dichlorobenzene ug/m3 A0162ND 790 EPA-TO-15  1ND

1,3-Dichlorobenzene ug/m3 A0196ND 790 EPA-TO-15  1ND

1,4-Dichlorobenzene ug/m3 A0187ND 790 EPA-TO-15  1ND

Dichlorodifluoromethane ug/m3 A0160ND 790 EPA-TO-15  1ND

1,1-Dichloroethane ug/m3 A0144ND 790 EPA-TO-15  1ND

1,2-Dichloroethane ug/m3 A0133ND 790 EPA-TO-15  1ND

1,1-Dichloroethene ug/m3 A0132ND 790 EPA-TO-15  1ND

cis-1,2-Dichloroethene ug/m3 A0136ND 320 EPA-TO-15  1ND

trans-1,2-Dichloroethene ug/m3 A0132ND 320 EPA-TO-15  1ND

1,2-Dichloropropane ug/m3 A0147ND 790 EPA-TO-15  1ND

cis-1,3-Dichloropropene ug/m3 A0136ND 790 EPA-TO-15  1ND

trans-1,3-Dichloropropene ug/m3 A0147ND 790 EPA-TO-15  1ND

1,2-Dichloro-1,1,2,2-tetrafluoroethane ug/m3 A01120ND 790 EPA-TO-15  1ND

1,1-Difluoroethane ug/m3 A01320ND 790 EPA-TO-15  1ND

1,4-Dioxane ug/m3 A0185ND 320 EPA-TO-15  1ND

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

BCL Sample ID: 1942419-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Run #

IA771, VP-2-5, 12/13/2019   1:51:00PM, Megan T.

MDLPQL
Ethanol ug/m3 A01120ND 320 EPA-TO-15  1ND

Ethyl acetate ug/m3 A0163ND 320 EPA-TO-15  1ND

Ethylbenzene ug/m3 A0157ND 790 EPA-TO-15  1ND

1-Ethyl-4-methylbenzene ug/m3 A0187ND 790 EPA-TO-15  1ND

n-Heptane ug/m3 A0147ND 320 EPA-TO-15  1ND

Hexachlorobutadiene ug/m3 A01400ND 1600 EPA-TO-15  1ND

Hexane ug/m3 A0132ND 790 EPA-TO-15  1ND

2-Hexanone ug/m3 A0154ND 790 EPA-TO-15  1ND

Isopropyl alcohol ug/m3 A0174ND 320 EPA-TO-15  1ND

Methylene chloride ug/m3 A0138ND 1600 EPA-TO-15  1ND

Methyl ethyl ketone ug/m3 J,A0166120 320 EPA-TO-15  1ND

Methyl isobutyl ketone ug/m3 A01110ND 790 EPA-TO-15  1ND

Methyl t-butyl ether ug/m3 A0157ND 320 EPA-TO-15  1ND

Propylene ug/m3 A0114ND 320 EPA-TO-15  1ND

Styrene ug/m3 J,A0160190 790 EPA-TO-15  1ND

1,1,2,2-Tetrachloroethane ug/m3 A01170ND 790 EPA-TO-15  1ND

Tetrachloroethene ug/m3 A015440000 320 EPA-TO-15  1ND

Tetrahydrofuran ug/m3 A0166ND 320 EPA-TO-15  1ND

Toluene ug/m3 J,A0130210 320 EPA-TO-15  1ND

1,2,4-Trichlorobenzene ug/m3 A0192ND 1600 EPA-TO-15  1ND

1,1,1-Trichloroethane ug/m3 A0144ND 790 EPA-TO-15  1ND

1,1,2-Trichloroethane ug/m3 A0144ND 790 EPA-TO-15  1ND

Trichloroethene ug/m3 A0160ND 320 EPA-TO-15  1ND

Trichlorofluoromethane ug/m3 A0147ND 790 EPA-TO-15  1ND

1,1,2-Trichloro-1,2,2-trifluoroethane ug/m3 A0162ND 790 EPA-TO-15  1ND

1,2,4-Trimethylbenzene ug/m3 A01100ND 790 EPA-TO-15  1ND

1,3,5-Trimethylbenzene ug/m3 A01240ND 790 EPA-TO-15  1ND

Vinyl acetate ug/m3 A0149ND 320 EPA-TO-15  1ND

Vinyl chloride ug/m3 A0146ND 320 EPA-TO-15  1ND

p- & m-Xylenes ug/m3 J,A01130170 790 EPA-TO-15  1ND

o-Xylene ug/m3 A0184ND 790 EPA-TO-15  1ND

Total Xylenes ug/m3 J,A01220240 1600 EPA-TO-15  1ND

4-Bromofluorobenzene (Surrogate) % 70 - 130  (LCL - UCL)102 EPA-TO-15  1

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

BCL Sample ID: 1942419-02  Client Sample Name:

Method Prep Date Date/Time
Run

Analyst Instrument Dilution Batch ID
QC

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Run #

IA771, VP-2-5, 12/13/2019   1:51:00PM, Megan T.

12/30/19  10:41 12/31/19  04:51 BEP MS-A2 158 B065765EPA-TO-15 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

Quality Control Report - Method Blank Analysis
Constituent QC Sample ID MB Result Units Lab Quals

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

MDLPQL

QC Batch ID:  B065765
Acetone B065765-BLK1 5.0ND ug/m3 0.39

Acrylonitrile B065765-BLK1 2.0ND ug/m3 0.22

Allyl chloride B065765-BLK1 2.0ND ug/m3 0.26

Benzene B065765-BLK1 2.0ND ug/m3 0.16

Benzyl chloride B065765-BLK1 10ND ug/m3 0.63

Bromodichloromethane B065765-BLK1 5.0ND ug/m3 0.40

Bromoform B065765-BLK1 10ND ug/m3 0.71

Bromomethane B065765-BLK1 2.0ND ug/m3 0.55

1,3-Butadiene B065765-BLK1 2.0ND ug/m3 0.25

Carbon disulfide B065765-BLK1 2.0ND ug/m3 0.16

Carbon tetrachloride B065765-BLK1 5.0ND ug/m3 0.38

Chlorobenzene B065765-BLK1 5.0ND ug/m3 0.33

Chloroethane B065765-BLK1 2.0ND ug/m3 0.32

Chloroform B065765-BLK1 5.0ND ug/m3 0.25

Chloromethane B065765-BLK1 2.0ND ug/m3 0.29

Cyclohexane B065765-BLK1 2.0ND ug/m3 0.18

Dibromochloromethane B065765-BLK1 5.0ND ug/m3 0.43

1,2-Dibromoethane B065765-BLK1 5.0ND ug/m3 0.41

1,2-Dichlorobenzene B065765-BLK1 5.0ND ug/m3 0.39

1,3-Dichlorobenzene B065765-BLK1 5.0ND ug/m3 0.61

1,4-Dichlorobenzene B065765-BLK1 5.0ND ug/m3 0.55

Dichlorodifluoromethane B065765-BLK1 5.0ND ug/m3 0.38

1,1-Dichloroethane B065765-BLK1 5.0ND ug/m3 0.28

1,2-Dichloroethane B065765-BLK1 5.0ND ug/m3 0.21

1,1-Dichloroethene B065765-BLK1 5.0ND ug/m3 0.20

cis-1,2-Dichloroethene B065765-BLK1 2.0ND ug/m3 0.23

trans-1,2-Dichloroethene B065765-BLK1 2.0ND ug/m3 0.20

1,2-Dichloropropane B065765-BLK1 5.0ND ug/m3 0.30

cis-1,3-Dichloropropene B065765-BLK1 5.0ND ug/m3 0.23

trans-1,3-Dichloropropene B065765-BLK1 5.0ND ug/m3 0.30

1,2-Dichloro-1,1,2,2-tetrafluoroethane B065765-BLK1 5.0ND ug/m3 0.77

1,1-Difluoroethane B065765-BLK1 5.0ND ug/m3 2.0

1,4-Dioxane B065765-BLK1 2.0ND ug/m3 0.54

Ethanol B065765-BLK1 2.0ND ug/m3 0.74

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

Quality Control Report - Method Blank Analysis
Constituent QC Sample ID MB Result Units Lab Quals

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

MDLPQL

QC Batch ID:  B065765
Ethyl acetate B065765-BLK1 2.0ND ug/m3 0.40

Ethylbenzene B065765-BLK1 5.0ND ug/m3 0.36

1-Ethyl-4-methylbenzene B065765-BLK1 5.0ND ug/m3 0.55

n-Heptane B065765-BLK1 2.0ND ug/m3 0.30

Hexachlorobutadiene B065765-BLK1 10ND ug/m3 2.5

Hexane B065765-BLK1 5.0ND ug/m3 0.20

2-Hexanone B065765-BLK1 5.0ND ug/m3 0.34

Isopropyl alcohol B065765-BLK1 2.0ND ug/m3 0.47

Methylene chloride B065765-BLK1 10ND ug/m3 0.24

Methyl ethyl ketone B065765-BLK1 2.0ND ug/m3 0.42

Methyl isobutyl ketone B065765-BLK1 5.0ND ug/m3 0.70

Methyl t-butyl ether B065765-BLK1 2.0ND ug/m3 0.36

Propylene B065765-BLK1 2.0ND ug/m3 0.090

Styrene B065765-BLK1 5.0ND ug/m3 0.38

1,1,2,2-Tetrachloroethane B065765-BLK1 5.0ND ug/m3 1.1

Tetrachloroethene B065765-BLK1 2.0ND ug/m3 0.34

Tetrahydrofuran B065765-BLK1 2.0ND ug/m3 0.42

Toluene B065765-BLK1 2.0ND ug/m3 0.19

1,2,4-Trichlorobenzene B065765-BLK1 10ND ug/m3 0.58

1,1,1-Trichloroethane B065765-BLK1 5.0ND ug/m3 0.28

1,1,2-Trichloroethane B065765-BLK1 5.0ND ug/m3 0.28

Trichloroethene B065765-BLK1 2.0ND ug/m3 0.38

Trichlorofluoromethane B065765-BLK1 5.0ND ug/m3 0.30

1,1,2-Trichloro-1,2,2-trifluoroethane B065765-BLK1 5.0ND ug/m3 0.39

1,2,4-Trimethylbenzene B065765-BLK1 5.0ND ug/m3 0.64

1,3,5-Trimethylbenzene B065765-BLK1 5.0ND ug/m3 1.5

Vinyl acetate B065765-BLK1 2.0ND ug/m3 0.31

Vinyl chloride B065765-BLK1 2.0ND ug/m3 0.29

p- & m-Xylenes B065765-BLK1 5.0ND ug/m3 0.83

o-Xylene B065765-BLK1 5.0ND ug/m3 0.53

Total Xylenes B065765-BLK1 10ND ug/m3 1.4

4-Bromofluorobenzene (Surrogate) B065765-BLK1 95.8 % 70 - 130  (LCL - UCL)

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits
PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Volatile Organic Compounds by GC/MS (EPA Method TO-15 at STP)

Lab

QC Batch ID:  B065765
Benzene B065765-BS1 LCS 16.804 15.974 105 70 - 130ug/m3

LCSDB065765-BSD1 17.028 15.974 107 1.3 70 - 130 30ug/m3

Chloroform B065765-BS1 LCS 26.610 24.413 109 70 - 130ug/m3

LCSDB065765-BSD1 26.952 24.413 110 1.3 70 - 130 30ug/m3

Ethylbenzene B065765-BS1 LCS 24.272 21.711 112 70 - 130ug/m3

LCSDB065765-BSD1 24.316 21.711 112 0.2 70 - 130 30ug/m3

Tetrachloroethene B065765-BS1 LCS 39.881 33.913 118 70 - 130ug/m3

LCSDB065765-BSD1 39.881 33.913 118 0 70 - 130 30ug/m3

Toluene B065765-BS1 LCS 20.726 18.842 110 70 - 130ug/m3

LCSDB065765-BSD1 20.764 18.842 110 0.2 70 - 130 30ug/m3

Trichloroethene B065765-BS1 LCS 30.899 26.869 115 70 - 130ug/m3

LCSDB065765-BSD1 31.168 26.869 116 0.9 70 - 130 30ug/m3

Trichlorofluoromethane B065765-BS1 LCS 31.350 28.092 112 70 - 130ug/m3

LCSDB065765-BSD1 32.081 28.092 114 2.3 70 - 130 30ug/m3

1,1,2-Trichloro-1,2,2-trifluoroethane B065765-BS1 LCS 41.997 38.318 110 70 - 130ug/m3

LCSDB065765-BSD1 42.457 38.318 111 1.1 70 - 130 30ug/m3

p- & m-Xylenes B065765-BS1 LCS 49.934 43.421 115 70 - 130ug/m3

LCSDB065765-BSD1 49.891 43.421 115 0.1 70 - 130 30ug/m3

o-Xylene B065765-BS1 LCS 24.837 21.711 114 70 - 130ug/m3

LCSDB065765-BSD1 25.097 21.711 116 1.0 70 - 130 30ug/m3

Total Xylenes B065765-BS1 LCS 74.771 65.132 115 70 - 130ug/m3

LCSDB065765-BSD1 74.989 65.132 115 0.3 70 - 130 30ug/m3

4-Bromofluorobenzene (Surrogate) B065765-BS1 LCS 72.0 71.6 101 70 - 130ug/m3

LCSDB065765-BSD1 72.9 71.6 102 1.3 70 - 130ug/m3

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Subcontract Report  for 1942419    PDF File Name:  wo_1942419_sub_all.pdf    Page 1 of 8

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Subcontract Report  for 1942419    PDF File Name:  wo_1942419_sub_all.pdf    Page 2 of 8

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 16 of 23Report ID:  1000992735



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Subcontract Report  for 1942419    PDF File Name:  wo_1942419_sub_all.pdf    Page 3 of 8

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Environmental Testing Laboratory Since 1949
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The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949
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All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

RRM, Inc.
2560 Soquel Avenue, Suite 202
Santa Cruz, CA 95062

Project:
Project Number:

Project Manager:

IA771
[none]
Cate Townsend

Reported: 01/30/2020  15:29

Notes And Definitions
J Estimated Value (CLP Flag)

MDL Method Detection Limit

ND Analyte Not Detected

PQL Practical Quantitation Limit

A01 Detection and quantitation limits are raised due to sample dilution.

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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