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1. INTRODUCTION 

On Behalf of Hayward Area Recreation Department (HARD), Ninyo & Moore has prepared this 

Site Assessment Workplan (workplan) for the former Holland Oil property located at 16301 East 

14th Street in unincorporated Alameda County near San Leandro, California (Figure 1). The 

workplan has been prepared in accordance with the directive from the Alameda County Envi-

ronmental Health Services (ACEH), dated May 8, 2008, which provided technical comments on 

the Ninyo & Moore Phase II Environmental Site Assessment (ESA) dated January 2008, and re-

quested additional site assessment. A copy of the ACEH letter is included in Appendix A. 

1.1. Purpose 

The purpose of the workplan is to propose field activities intended to provide additional data 

needed to evaluate the magnitude, lateral and vertical extent, and stability of contaminants 

of concern beneath the site. Soil, groundwater, and soil vapor samples will be collected dur-

ing the site assessment, and analyzed for compounds related to hazardous materials 

historically stored and used on site. 

2. BACKGROUND 

The site is located at 16301 East 14th Street, in San Leandro, California. The site was formerly 

utilized as a bulk fuel storage and distribution facility. HARD intends to complete the assessment 

of subsurface contamination, perform remediation as necessary, and redevelop the land for pub-

lic use. 

The site was utilized as a bulk fuel storage and distribution facility from the 1960’s to the mid 

1980’s. There were eight USTs located on site, three of which contained gasoline, two contained 

diesel, two contained kerosene, and one contained stoddard solvent. The USTs were removed in 

1998 and the excavated overburden soil was placed back in the UST excavation. A warehouse 

located in the southwestern corner of the site was reportedly historically used for vehicle storage 

and maintenance. The warehouse is currently used for vehicle storage.  
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A series of environmental evaluations of site soil and groundwater have been conducted since 

1990. This testing evaluated the presence of a broad array of potential use-related chemicals; the 

results of testing revealed elevated concentrations of specific constituents of concern at several 

locations on the site. Gasoline, diesel, and kerosene-range petroleum hydrocarbons were de-

tected, primarily in areas where former underground storage tanks (USTs) T1 through T8 were 

located (Figure 2). 

3. SITE SETTING 

3.1. Geographic Setting 

The site is a triangular-shaped property located in San Leandro, California. The site is bor-

dered to the south by a baseball field, to the west by Edendale School, and by property 

previously utilized as a used car dealership to the northeast.  

3.2. Environmental Setting  

The site is relatively flat, with a gradual downward slope towards the west. The Oakland-

Alameda area is situated on a broad, alluvial plain that slopes gently west from the Oakland-

Berkeley hills to the San Francisco Bay. The alluvial plain is comprised of alluvial sedi-

ments derived from erosion of the hills to the east. The site region is located at the eastern 

margin of the alluvial plain and is underlain by fine-grained alluvial and tidal-bay sediments. 

The surface layer of fill observed throughout the site may be underlain by soft bay mud of 

geologically recent age and sand similar to the fill. Depth to groundwater throughout the site 

was observed to range from approximately 8 to 8.5 feet below ground surface (bgs). 

4. SCOPE OF WORK 

The site assessment will consist of soil borings for soil, groundwater, and soil vapor sampling; 

and the installation of groundwater monitoring wells for groundwater sampling. Our proposed 

pre-field preparations and field activities discussed in the sections below. 
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4.1. Pre-field Preparations 

4.1.1. Permitting and Access Letters 

Ninyo & Moore will obtain Drilling Permits, as appropriate, from Alameda County 

Public Works Agency (ACPWA) and Encroachment Permits from the City of San Lean-

dro prior to commencing field activities. Additionally, Ninyo & Moore will obtain a 

letter from the San Lorenzo Unified School District granting access to Edendale School, 

the adjacent property to the east of the site.   

4.1.2. Site Specific Health and Safety Plan (SSHSP) 

Prior to field work, a SSHSP will be prepared and will be implemented during field ac-

tivities. The SSHSP will discuss the potential hazards associated with the site and 

project activities and the measures to be taken to protect site workers from the potential 

hazards. A tailgate health and safety meeting will be conducted with site personnel prior 

to field work each day to discuss the SSHSP. All on-site personnel will sign the SSHSP 

at the end of each tailgate meeting to acknowledge their understanding of the informa-

tion contained within the SSHSP.  

4.2. Utility Clearance 

The proposed borings locations will be marked with white paint and Underground Services 

Alert (USA) will be contacted in order to obtain a utility clearance ticket. USA will contact 

local utility companies to locate underground utilities in the proposed work areas. If appro-

priate, site personnel will be contacted to provide additional information regarding 

underground utilities around proposed drilling locations. As-built utility drawings showing 

the locations of aboveground and underground utilities will be also reviewed, if available. A 

private utility locating company will be contracted to confirm the USA markings and iden-

tify potential underground utilities that may have been missed by USA. Where underground 

utilities or structures are present beneath proposed work areas, the drilling locations will be 

moved to unobstructed areas. If necessary, each sampling location will be carefully hand au-

gured for the first 5 feet bgs to avoid damage to subsurface utilities. 
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4.3. Soil Vapor Sampling 

Ninyo & Moore will advance 6 borings for the purpose of soil vapor sampling using direct 

push drilling and sampling methods. Borings SV-1 through SV-6 will be advanced in the 

southeastern portion of the site in the area formerly occupied by a used car lot (Figure 2). 

The vapor samples will be collected in accordance with the Department of Toxic Substances 

Control (DTSC) and Los Angeles Regional Water Quality Control Board (LA RWQCB) 

Advisory – Active Soil Gas Investigations guidance document dated January 28, 2003 

(DTSC, 2003).  

The purpose of this proposed sampling is to evaluate subsurface vapor characteristics 

outside the area of former bulk plant operation.  It is presumed that the areas of the former 

bulk plant with petroleum hydrocarbons in shallow soil and groundwater contain related 

vapors; testing for confirmation in these areas is at this time unnecessary. 

Details of our proposed soil vapor sampling methods are presented below: 

Field Work Schedule: Soil vapor sampling will be conducted when vadose zone soils are 

appropriately dry.  No soil vapor sampling activities will be implemented within 5 days after 

a significant rainfall (e.g., ½ inch or greater) or during irrigation. ACEH will be notified of 

the vapor sampling schedule in advance. 

Sample Vapor Boring Method: Soil vapor samples will be collected using a direct push drill 

rig. Drilling rods equipped with an expendable point and a post-run tubing (PRT) adapter 

will advanced from the ground surface to the targeted depth and then retracted approxi-

mately 6 inches to expose the probe tip sampling zone. The appropriate length of Teflon© 

tubing (typically ¼ inch outside diameter) will connected to a fitting, inserted down the in-

side of the drill rods, and reverse threaded into the PRT adapter.  The end of the tubing will 

capped using a temporary stainless steel cap until the tubing can be connected to a stainless 

steel sampling manifold.  
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Targeted Sampling Depth: We will target the zone from approximately 5 to 5.5 feet bgs to 

collect soil vapor samples.  

Installation of Bentonite Seals: Two seals constructed with hydrated bentonite will be in-

stalled to prevent ambient air from entering the boring. One seal will be installed around the 

base of the drill rod between the drill rod and the ground surface. The purpose of this seal is 

to prevent ambient air from entering and traveling down the outside of the drill rod. The 

other seal will be installed around the tubing at the top of the drill rod. The purpose of this 

seal is to prevent ambient air from entering the inside of the drill rod. After hydrated ben-

tonite seals are installed, at least 30 minutes will elapse prior to sampling to allow the seal to 

properly set. This time will also allow restoration of subsurface equilibrium. 

Vapor Sampling Equipment and Manifold: The downhole tubing will be connected to a 

stainless steel manifold; consisting of stainless steel tubing, a filter, a flow controller, 

gauges, valves, and Swagelock® fittings. A diagram identifying the components of the sub-

surface sampling system is provided in Appendix C. Vapor samples will be collected using 

1 liter Summa® vacuum canisters. Pre-sample purging will be performed using a 6 liter 

Summa® vacuum canister. The manifolds, filters, gauges, and flow controllers and Summa® 

canisters will be supplied by a State-certified laboratory. A new manifold will be used for 

each soil vapor boring and manifolds will not be reused for multiple borings. As subsurface 

vapor is extracted from the borehole using the Summa® canisters, the soil vapor will first 

pass through the filter followed by the flow controller and then through the gauges and into 

the appropriate Summa® canister (purge or sample). Additional gauges will be connected to 

the manifold to measure downhole vacuum and to provide quality assurance in the event of 

a gauge failure. The flow controller will be pre-set by the laboratory to allow approximately 

150 to 200 milliliters per minute (mL/min) of air flow, but not more than 200 mL/min per 

DTSC guidelines. The exact flow rate (between 150 and 200 mL) will be known prior to va-

por sampling field activities. 
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Manifold Leak Test: Before the manifold is connected to the downhole tubing, a stainless 

steel cap will be fitted on the downhole side of the manifold (typically the filter), and a leak 

test will performed by opening the purge Summa® canister. At the onset of the leak test the 

initial vacuum and time will be recorded on the soil vapor sampling field data sheet. The 

leak test will continue for approximately 10 minutes. If the vacuum pressure remains con-

stant for the duration of the leak test, the test will be considered successful, the manifold 

will be connected to the downhole tubing, and purging and sampling will commence. If the 

vacuum pressure changes, the leak test will be discontinued, the manifold fittings will be 

double checked and tightened, and the leak test will be repeated from the beginning until the 

vacuum pressure remains constant. An extra manifold will be on site in case one of the labo-

ratory supplied manifolds is faulty. 

Leak Detection: A leak detection compound will used to evaluate whether leaks are present 

in the sampling equipment which could cause the dilution of analytical samples with ambi-

ent air. After a successful manifold leak test, the manifold will be connected to the downhole 

tubing. Isopropyl alcohol with an active ingredient of 2-propynol will be used as the leak de-

tection compound. After the manifold is connected to the Teflon® tubing, an isopropyl 

alcohol soaked gauze will be applied to the outside of the tubing and manifold in at least 

three places. No isopropyl alcohol will come in direct contact with the manifold but the 

gauze will be secured to the manifold so that the isopropyl alcohol is very close to the mani-

fold fittings throughout the duration of sampling. One gauze will be applied at the base of 

the drill rod to test the bentonite seal. One gauze will be applied around the tubing near the 

top of the drill rod to test the other bentonite seal. At least one gauze will be applied around 

the outside of the sampling manifold to test the various fittings of the manifold and sample 

Summa® canister. 2-propynol will be included in the list of analyzed compounds and the re-

sults will be included in the laboratory analytical report and presented on the analytical 

table.  
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Purge Volume Calculation: The combined volume of tubing and probe tip will be calcu-

lated prior to field activities. The volume will calculated in milliliters (mL) and converted to 

inches of mercury (in. Hg) based on the size of Summa canister used for purging. 

Purging: Prior to sample collection, purging of the ambient air will be performed in order to 

collect samples representative of the subsurface soil vapor. Three tubing volumes (including 

the probe tip volume) of air will be purged using the 6 liter Summa© canister prior to sam-

pling. The purge volume will be monitored by volume, not time. The purge begin time, 

initial purge canister vacuum, end time, and final vacuum will be recorded on the soil vapor 

sampling field forms.  

Decontamination: In order to minimize the potential for cross-contamination, downhole 

drill tooling will be thoroughly decontaminated prior to the first boring and after each bor-

ing. The vapor sampler(s) will use a new pair of nitrile gloves for each sample collection. 

Sample Analysis:  Collected samples will be submitted to a State-certified laboratory for 

analysis of volatile organic compounds (VOCs) and gasoline-range petroleum hydrocarbons 

(TPHg) by EPA Method TO-15.  

4.4. Shallow Soil Borings, Soil Sampling and Analysis 

Two borings (B-9 and B-10) will be advanced in the southeast portion of the site (Figure 2) 

to assess the extent of hydrocarbons detected in shallow soil during the prior sampling 

event. The borings will be advanced using direct push drilling methods to a depth of 15 feet 

bgs. Samples will be collected from the borings at depths of 2, 5, and 10 feet bgs. Soil cores 

will be inspected for visual signs of impacts and screened for volatile organic vapors using a 

photo-ionization detector (PID). A lithologic description of the soils observed will be de-

scribed on detailed boring logs in general conformance with the Unified Soil Classification 

System (USCS). 
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Soil samples will be collected by cutting sections of the acetate liners of the drill rods at the 

desired depths. The end of the section of acetate liner will be sealed with Teflon tape and 

plastic end caps. 

The sample containers will be labeled with the project name, location, boring number, sam-

ple depth, sampling date/time, and sampler's initials. Each sample container will be placed 

into an individual zip-lock type bag and stored in an insulated cooler containing ice for 

transport to the analytical laboratory. Chain-of-custody documentation will be completed 

and will accompany the soil samples to the analytical laboratory.  

Soil samples obtained during on-site field activities will be analyzed by a State certified ana-

lytical laboratory. Select soil samples will be analyzed for TPHg and concentrations of 

diesel-range (TPH-d) petroleum hydrocarbons using EPA Method 8015, and for VOCs using 

EPA Method 8260. Samples analyzed for TPHg and VOC compounds will be collected us-

ing Encore sample containers. 

4.5. Discreet Groundwater Sampling and Analysis 

The purpose of discreet groundwater sample borings is to evaluate the vertical extent of pe-

troleum hydrocarbon impacts to groundwater. Four borings (DB-1A, DB-1B, DB-2 & DB-3) 

will be advanced on site using direct push drilling methods in the western portion of the site 

(Figure 2). The purpose of the first proposed boring is to obtain lithology data which will be 

used to evaluate the targeted groundwater sampling depth. Discreet groundwater samples 

will be collected from the other three borings using a drilling method that seals off the upper 

water bearing zone(s) and allows for collection of representative discreet groundwater sam-

ples.   

The first of the four borings (DB-1A) will be advanced to 40 feet bgs to obtain lithology 

data and to identify potential deep water bearing zones. The boring will be advanced using a 

direct push dual-tube system which will leave an outer casing in the boring to prevent the 

boring from collapsing while the inner drill rod is used to continuously core the soil. Soil 
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cores will be inspected for visual signs of impacts and screened for volatile organic vapors 

using a PID. Soil samples will not be collected for analysis. A lithologic description of the 

soils observed will be described on a boring log in general conformance with the USCS.  

After lithology is examined from the centrally located proposed boring DB-1A, the other 

three borings will be advanced for discrete grab groundwater sampling using the hydro-

punch© method. Boring DB-1B will be advanced within 5 feet of boring DB-1A. We will 

attempt to collect hydropunch© groundwater samples from the zone between approximately 

36 and 40 feet bgs, pending the results of proposed boring DB-1A. If the soil from 36 to 

40 feet bgs is observed to have a low estimated permeability, we will target a water bearing 

zone at a similar depth if such a zone is observed in the soil core obtained from boring DB-

1A. The remaining discreet groundwater sample borings (DB-2 and DB-3) will target the 

same zone targeted in boring DB-1B. The groundwater samples will be collected by advanc-

ing a direct push drill rod with an expendable tip to the desired depth and retracting the drill 

rod approximately 4 feet. This will expose a PVC screened casing to the desired sampling 

zone while sealing off the shallow water bearing zone(s).  

The depth to groundwater will be measured prior to sampling using a decontaminated water 

level meter and then groundwater samples will be collected using a new, disposable bailer or 

a peristaltic pump with new tubing. Groundwater samples will be analyzed for TPH-g and 

TPH-d by EPA Method 8015, and for VOCs by EPA Method 8260. Samples for analysis of 

VOCs and TPH-g will be collected first. While collecting samples for VOCs and TPH-g 

analysis, the pump will be run at low speed or the water will be poured gently from the 

bailer into the sample containers in an effort to minimize disturbance of groundwater. The 

samples will be collected in the appropriate laboratory supplied sample containers, labeled, 

inserted into protective sleeves, and stored on ice under chain-of-custody for delivery to the 

analytical laboratory.  
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4.6. Groundwater Monitoring Well Installation  

Four borings (MW-9 through MW-12) will be advanced to 20 feet bgs using an 8-inch-

diameter hollow stem auger for the installation of groundwater monitoring wells. Monitor-

ing well MW-9 will be located in the center of the former used car lot in the southeastern 

portion of the site, and MW-10 through MW-12 will be located northwest of the site on the 

Edendale School property (Figure 2). Before drilling boring MW-9 with the hollow stem au-

ger, a direct push boring will be advanced at boring location MW-9 for the collection of soil 

samples from depths of 2, 5, and 10 feet bgs. The soil samples will be collected and ana-

lyzed using the same methods described in Section 2.5 above. The soil cores will be 

inspected for visual signs of impacts and screened for volatile organic vapors using a PID 

meter.  Samples will not be collected from the other borings. 

The wells will be constructed with 2-inch diameter schedule 40 PVC well casing with 

0.01 inch screened casing extending from approximately 5 to 20 feet. A threaded PVC end 

cap will be placed at the bottom of the screen. The remainder of the well casing will be com-

posed of blank schedule 40 PVC and capped with a locking well cap. Well construction will 

be completed by pouring # 2/12 Monterey Sand into the well annulus from the bottom of the 

well to approximately 1 foot above the screened PVC, adding one foot of bentonite chips 

above the sand, and finishing the well with Portland cement grout (neat cement) to approxi-

mately 0.5 feet bgs. A representative from the Alameda County Public Works Agency 

(ACPWA) will be contacted to oversee grouting procedures of the wells on site. Traffic rated 

monitoring well boxes will be installed within the top 6 inches of the subsurface. A Well 

Completion Report will be prepared and submitted to the Department of Water Resources 

(DWR) subsequent to well installation. 

4.7. Groundwater Monitoring Well Development 

The proposed monitoring wells (MW-9 through MW-12) will be developed at least 72 hours 

subsequent to installation. The wells will be surged using a surge block and then groundwa-

ter will be purged using a submersible or peristaltic pump and/or a disposable bailers. The 
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wells will be surged with a surge block within the screened portion of the well to remove 

sediment in the sand pack, after which the wells will be bailed to remove sediment accumu-

lation in the well bottom. Subsequent to the surging and bailing, the wells will be purged to 

further remove sediments in the well using a submersible pump. Purging will continue until 

groundwater parameters (pH, temperature, and electrical conductivity) stabilize or approxi-

mately 10 casing volumes of groundwater have been purged. 

4.8. Well Survey 

The location and elevation of the top of well casing for each new and existing well will be 

surveyed to an assigned site datum by licensed professional land surveyor. The well box ele-

vation for each well will also be surveyed. 

4.9. Groundwater Monitoring Well Sampling and Analysis 

Approximately 48 hours subsequent to well development, static groundwater levels will be 

measured and groundwater samples will be collected. First, the depth to static groundwater 

from top of casing will be measured with a decontaminated water level meter accurate to 

0.01 feet. The groundwater elevation data will be used to evaluate apparent groundwater 

flow direction and gradient. Next, groundwater samples will be collected from each well us-

ing a new, disposable bailer or peristaltic pump with new tubing. Prior to sample collection, 

three casing volumes of groundwater will be purged. Groundwater parameters (pH, tempera-

ture, and electrical conductivity) will be recorded during purging activities. Groundwater 

monitoring well samples will be analyzed for TPH-g and TPH-d by EPA Method 8015, and 

VOCs by EPA Method 8260. Samples for analysis of VOCs and TPH-g will be collected 

first. While collecting samples for VOCs and TPH-g analysis, the pump will be run at low 

speed or the water will be poured gently from the bailer into the sample containers in an ef-

fort to minimize disturbance of groundwater which could increase the volatilization of 

constituents of concern.  The groundwater will be collected in the appropriate sample con-

tainers and will be labeled with the project name, location, boring number, sample depth, 

sampling date/time, and sampler's initials. The sample containers will be placed into a cooler 
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containing ice for transport to a California certified laboratory for chemical analysis. Chain-

of-custody documentation will be completed and will accompany the groundwater samples 

to the laboratory. 

4.10. Decontamination Procedures 

All down-hole equipment will be decontaminated between borings using a steam cleaner to 

minimize the chance of cross contamination. Nitrile gloves, disposable bailers and pump 

tubing will also be changed between sampling locations to minimize the chance of cross 

contamination. If a steam cleaner is not available, decontaminated will be conducted using a 

triple rinse method consisting of a rinse with distilled water, followed by a rinse with an ap-

propriate detergent solution, followed by a final rinse with distilled water. 

4.11. Investigation-Derived Waste  

Soil cuttings from all borings will be transferred to a stockpile on a plastic liner of at least 

10-mil thickness. The stockpile will be bermed to prevent water from leaching out of the soil 

and onto surrounding surface. The stockpile will be covered with a similar plastic liner at the 

end of the day and weighed down. Soil from areas of the site known to contain hydrocarbon 

compounds will be segregated from soil anticipated to be free of impact. 

Purged groundwater and decontamination rinsate will be stored in reconditioned 55-gallon 

steel drums. The drums will be removed from the site using a certified waste removal com-

pany after receipt of analytical laboratory results. 

4.12. Report Preparation 

A report will be prepared following completion of the described activities. The report will 

include a description of soil, groundwater, and soil vapor sampling and results, complete 

with tables and figures, a groundwater gradient map, and appendices presenting boring logs, 

well construction diagrams, and certified analytical reports. 
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APPENDIX A 

AGENCY CORRESPONDENCE
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APPENDIX B 

ANALYTICAL DATA TABLES FROM PREVIOUS SITE ASSESSMENTS 



 

  

 

 

 16301 East 14th Street
San Leandro, California

January 25, 2008
Project No. 401314001

DRO GRO Kerosene
Sample ID

B-1-S-2.0 67 4 15
B-1-S-5.0 3.2 1.1 3.3
B-1-S-6.5 11000 67 5900
B-2-S-2.0 15000 37 4600
B-2-S-5.0 7000 <1.0 2000
B-2-S-6.5 1.2 <1.0 <1.0
B-3-S-2.0 18 <1.0 <2.0
B-4-S-2.0 8.4 <1.0 1.9
B-4-S-5.0 2 <1.0 1.2
B-4-S-8.0 5100 410 5600
B-5-S-2.0 1.5 <1.0 <1.0
B-7-S-2.0 1900 13 380
B-8-S-2.0 2.1 <1.0 1.2
B-8-S-8.0 23 14 14
MW-6-S-2.0 1200 1.7 760
MW-6-S-5.0 1500 34 850
MW-6-S-6.5 2000 54 1300
MW-7-S-2.0 770 <1.0 74
MW-7-S-5.0 34 <1.0 <5.0
MW-7-S-7.5 16 <1.0 <2.0
MW-8-S-2.0 110 5700 140
MW-8-S-5.0 14000 5200 16000
MW-8-S-6.5 1700 3800 1600
Notes:
< indicates values below the detection limit
Samples analyzed using EPA Method 8015B

Analyte

Analytical Results (mg/kg)

Table 1 - Soil Sample Analytical Results for Diesel, Gasoline, and Kerosene

40314001 T1 - TPH soil.xls 1



 

  

 

 

 16301 East 14th Street
San Leandro, California

January 25, 2008
Project No. 401314001

MW-1-GW MW-2-GW MW-3-GW MW-4-GW MW-5-GW MW-6-GW MW-7-GW MW-8-GW
Analytes

Acenaphthene 0.52 <0.2 <0.2 <0.2 <0.2 0.37 <0.2 <0.2
Acenaphthylene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Anthracene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)anthracene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Benzo(a)pyrene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(b)fluoranthene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(g,h,i)perylene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(k)fluoranthene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Chrysene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dibenz(a,h)anthracene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Fluoranthene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Fluorene 0.63 <0.2 <0.2 <0.2 <0.2 1.1 <0.2 0.29

Indeno(1,2,3-cd)pyrene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Naphthalene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 40

Phenanthrene <0.2 <0.2 <0.2 <0.2 <0.2 1.1 <0.2 0.32
Pyrene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Notes:
< = below laboratory detection limits
bold indicates value above the detection limit
Samples analyzed using EPA Method 8270C-Sim
µg/l = micro grams per liter

Table 2 - Groundwater Sample Analytical Results for Polycyclic Aromatic Hydrocarbons 
(PAHs)

Analytical Results (µg/l)

Sample ID
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DRO GRO Kerosene
Sample ID

MW-1-GW 1.1 1.7 0.8
MW-2-GW 0.21 0.093 0.094
MW-3-GW 0.062 <.05 <.05
MW-4-GW 0.71 0.67 0.4
MW-5-GW 0.38 0.17 0.17
MW-6-GW 1.5 0.78 0.91
MW-7-GW 0.51 <.05 0.091
MW-8-GW 0.79 2.1 0.5
B-9-GW <.05 <.05 <.05
B-10-GW <.05 <.05 <.05
B-11-GW 0.74 <.05 0.27
Notes:
mg/l = milligrams per liter
< indicates values below the detection limit
Samples analyzed using EPA Method 8015B

Analyte

Analytical Results (mg/l)

Table 3 - Groundwater Sample Analytical Results for Diesel, Gasoline, and 
Kerosene
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MW-1-GW MW-2-GW MW-3-GW MW-4-GW MW-5-GW MW-6-GW MW-7-GW MW-8-GW B-9-GW B-10-GW B-11-GW
Analytes

1,1,1,2-Tetrachloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2,2-Tetrachloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloropropene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,3-Trichlorobenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,3-Trichloropropane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trichlorobenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trimethylbenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 82 <0.5 <0.5 <0.5
1,2-Dibromo-3-chloropropane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dibromoethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenzene <0.5 <0.5 <0.5 0.51 <0.5 0.58 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3,5-Trimethylbenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 30 <0.5 <0.5 <0.5
1,3-Dichlorobenzene <0.5 <0.5 <0.5 <0.5 <0.5 3.1 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichloropropane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dichlorobenzene 0.51 <0.5 <0.5 0.51 <0.5 9.1 <0.5 <0.5 <0.5 <0.5 <0.5
2,2-Dichloropropane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2-Chlorotoluene <0.5 <0.5 <0.5 <0.5 <0.5 1.6 <0.5 <0.5 <0.5 <0.5 <0.5
4-Chlorotoluene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-Isopropyltoluene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.5 <0.5 <0.5 <0.5
Benzene 3 <0.5 <0.5 3.7 <0.5 11 <0.5 110 <0.5 <0.5 <0.5
Bromobenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromodichloromethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromomethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Carbon tetrachloride <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorobenzene 0.84 <0.5 <0.5 1.7 <0.5 2.1 0.94 3.8 <0.5 <0.5 <0.5
Chloroethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroform <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloromethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.67 <0.5 <0.5
cis-1,2-Dichloroethene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
cis-1,3-Dichloropropene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dichlorodifluoromethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sample ID
Table 4 - Groundwater Sample Analytical Results for Volatile Organic Compounds

Analytical Results (µg/l)
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MW-1-GW MW-2-GW MW-3-GW MW-4-GW MW-5-GW MW-6-GW MW-7-GW MW-8-GW B-9-GW B-10-GW B-11-GW
Analytes

Sample ID
Table 4 - Groundwater Sample Analytical Results for Volatile Organic Compounds

Analytical Results (µg/l)
Ethylbenzene 1.3 <0.5 <0.5 <0.5 <0.5 0.71 <0.5 76 <0.5 <0.5 <0.5
Hexachlorobutadiene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Isopropylbenzene 51 0.68 <0.5 20 1.8 20 <0.5 12 <0.5 <0.5 <0.5
m,p-Xylene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 190 <1.0 <1.0 <1.0
Methylene chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MTBE <0.5 <0.5 <0.5 13 6.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 38 <0.5 <0.5 <0.5
n-Butylbenzene 27 <0.5 <0.5 7.9 <0.5 5.4 <0.5 7.2 <0.5 <0.5 <0.5
n-Propylbenzene 130 0.6 <0.5 42 2.3 32 <0.5 30 <0.5 <0.5 <0.5
o-Xylene <0.5 <0.5 <0.5 <0.5 <0.5 2.4 <0.5 25 <0.5 <0.5 <0.5
sec-Butylbenzene 25 0.52 <0.5 12 0.94 7 <0.5 2.5 <0.5 <0.5 <0.5
Styrene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
tert-Butylbenzene 1.9 <0.5 <0.5 1.2 0.51 0.57 <0.5 0.59 <0.5 <0.5 <0.5
Tetrachloroethene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene <0.5 <0.5 <0.5 <0.5 <0.5 0.64 <0.5 6.8 <0.5 <0.5 <0.5
trans-1,2-Dichloroethene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichloroethene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichlorofluoromethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Vinyl chloride <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Notes:
µg/l = micrograms per liter

< indicates values below detection limits
Samples analyzed using EPA Method 8260B

bold indicates value above the detection limit
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APPENDIX C 

SCHEMATIC DIAGRAM - SOIL VAPOR SAMPLING MANIFOLD 




