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1.0 INTRODUCTION 

On behalf of Estes Express Lines, Inc. (Estes), Conestoga-Rovers & Associates (CRA) is 
submitting this Workplan for Additional Site Characterization for the site referenced above 
(Figure 1).  This workplan was prepared in response to Alameda County Environmental 
Health Department letters dated January 22, 2009 and April 21, 2009 (Appendix A) 
requesting additional delineation of hydrocarbon impacts at the site.  To meet this 
objective, CRA proposes advancing five soil borings to the north and east of the former 
UST field.  The proposed locations of these borings are shown on Figure 2.  Summarized 
below are a site background, investigation history, proposed scope of work and closing. 
 
 
1.1 SITE BACKGROUND 

Site Description:  The property is located on the southwest corner of the intersection of 
Adams Avenue and Bigge Street, in a mixed commercial/industrial area of San Leandro, 
California (Figure 1).  Development on the site consists of a warehouse building used for 
freight storage and loading, a maintenance shop and an office.  A set of five 
underground storage tanks (USTs) (four 12,000-gallon diesel and one 800-gallon used 
oil) were once operated at the site and were removed and properly disposed of.  The 
800–gallon used oil UST was removed in December 1986 and the four remaining USTs 
were removed in June 1999.  The surrounding properties consist of light industrial and 
commercial businesses, with residential development located in the cross-gradient 
direction, approximately 850 feet northeast of the site.   
 
Site Ownership and Leasing:   The property is owned by Estes Terminals California LLC 
and operated by Estes Express Lines of Richmond, Virginia. 
 
Current Site Use:  The site is used as an operating freight storage and transfer facility.   
 
 
1.2 PREVIOUS INVESTIGATIONS 

Environmental activities have been conducted at this site since July 1986 and are 
summarized below.  Due to the transfer of property ownership, the current property 
owner was not able to provide copies of all previous reports.  Therefore, although a 
review ACEH files were completed, CRA was unable to locate all the previous reports 
from the client and during a file review at ACEH.  Present groundwater analytical data 
are presented in Table 1.  Available soil analytical data are presented in Table 2.  Figure 2 
illustrates the former tankpit, excavation limits and well locations. 
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1986 Used-Oil UST Removal and Monitoring Well Installation:  On July 29, 1986, 
Blymyer Engineers, Inc. (Blymyer) attempted a tank tightness test on the five USTs at the 
site.  The 800-gallon fiberglass used-oil UST would not maintain a constant product 
level.  On September 29, 1986 Xerxes Fiberglass Inc, the UST manufacturer, inspected the 
tank and determined that the bottom had ruptured and could not be repaired.  On 
December 4, 1986, the used-oil UST was removed from the site and light non-aqueous 
phase liquid (LNAPL) and petroleum hydrocarbon saturated soil were observed in the 
excavation area.  Approximately 45 cubic yards of petroleum hydrocarbon impacted soil 
was excavated and disposed of at a Class 1 disposal facility.  LNAPL and groundwater 
were purged from the excavation multiple times until only a sheen of petroleum 
hydrocarbons was observed.  No estimates of the amount of LNAPL or groundwater 
were provided.  Due to the discovery of the petroleum hydrocarbon impact, recovery 
well MW-1/RW-1 and monitoring wells MW-2 through MW-5 were installed around 
the UST cavity.  Waste oil was detected (EPA Method 3550) in soil samples from borings 
MW-2 through MW-5 at concentrations ranging from 71 milligrams per kilogram 
(mg/kg) to 210 mg/kg.  No petroleum hydrocarbons were detected in groundwater 
after the installation of wells MW-2 through MW-5. 
 
1993 Passive Skimmer Installation:  In October 1993, Blymyer installed a passive 
LNAPL recovery skimmer in well MW-1/RW-1. 
 
1996 Recovery Well Installation:  In June 1996, Blymyer installed recovery well RW-2 
near the four existing 12,000-gallon diesel USTs.  A passive LNAPL recovery skimmer 
was installed in well RW-2 to accelerate recovery of free phase diesel product.  
According to Blymyer, a second diesel release had occurred at the site from a leaking 
gasket in the diesel fuel pump.  Blymyer estimated the volume of the release to be 
approximately 250-gallons of diesel.  In November 1996, site personnel estimated the 
inventory loss as approximately 165-gallons.  Since 1996, approximately 178-gallons of 
diesel have been recovered from the site. 
 
1999 UST Removal:  In June 1999, Blymyer removed the four 12,000-gallon USTs from 
the site.  Confirmation soil samples EX-1 through EX-10 were collected from the 
sidewalls of the excavation at the approximate soil-groundwater interface.  During a 
period of several days LNAPL was pumped from the UST excavation, drummed onsite, 
and properly disposed of.  Due to elevated petroleum hydrocarbon concentrations 
detected in soil confirmation samples, the UST excavation was over-excavated by 
2 linear feet in the northern and southern corners, and also along the southeastern and 
northeastern sidewalls.  Over-excavation soil confirmation samples EX-11 through EX-15 
were collected, again, at the approximate soil-groundwater interface to verify remaining 
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concentrations of petroleum hydrocarbons.  Residual concentrations of total petroleum 
hydrocarbons as diesel (TPHd) in confirmation samples ranged from <1 to 2,400 mg/kg.  
Well MW-4 was destroyed as a result of the over-excavation.  Approximately 427 tons of 
impacted soil was excavated and properly disposed of during these field activities.  
 
Groundwater Monitoring and Sampling:  Depth to water measurements and 
groundwater samples were collected from each of the wells quarterly from 
November 1988 through February 1996.  These samples were analyzed for TPHd only 
through May 1993.  Beginning in August 1993, the samples were also analyzed for 
benzene, toluene, ethylbenzene and xylenes (BTEX).  In November 1994, samples 
collected from wells MW-2 and MW-3 were analyzed for TPH as gasoline (TPHg), and 
in February 1995 samples from these two wells were also analyzed for TPHg and TPH as 
motor oil (TPHmo).  In August 1993, well MW-2 was also analyzed for MTBE.  
Beginning in August 1996, monitoring and sampling frequency was reduced to 
semi-annually through March 1999.  Sampling then ceased until annual sampling 
occurred from 2002 through 2005.  Another monitoring and sampling event occurred in 
March 2007.  The most recent sampling event occurred on April 21, 2009.  Semi-annual 
sampling had been requested by ACEH in the January 22, 2009 letter, and as a result, 
another event is scheduled to occur in October 2009. 
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2.0 PROPOSED SCOPE OF WORK 

The January 22, 2009 ACEHS letter requests additional site characterization to further 
define the extent of hydrocarbon impacts in the vicinity of the former source area.  To 
meet this objective, CRA proposes to advance five direct push soil borings.  The 
objective for advancing these soil borings is to complete lateral delineation to the north, 
east and southeast of the excavation.  Proposed boring locations are presented on 
Figure 2.  The boring locations were chosen based on analytical results of confirmation 
sidewall soil samples collected during tank removal and over-excavation activities 
conducted in 1999. 
 
 
2.1 HEALTH AND SAFETY PLAN 

To protect the public and site personnel during the fieldwork, a site-specific Health and 
Safety Plan (HASP) will be developed and distributed to all members of the project 
team.  The HASP addresses physical health threats posed by drilling and potential 
health threats posed by contact with petroleum hydrocarbons.  The HASP also 
prescribes appropriate personal protective equipment (PPE) to protect site workers. 
 
 
2.2 PERMITS 

Prior to initiating field activities, CRA will obtain the appropriate soil boring permits 
from Alameda County Public Works Agency (ACPWA).  
 
 
2.3 UTILITY LOCATION 

The proposed borings will be marked and Underground Service Alert (USA) will be 
notified of planned site activities to identify utilities in the site vicinity.  Prior to drilling, 
the soil borings will be hand cleared to a depth of 8 fbg, if possible based on depth to 
groundwater, to reduce the potential for damaging unidentified underground utilities. 
 
 
2.4 SOIL BORINGS 

CRA proposes to advance soil borings B-1 through B-5 to approximately 15 fbg using 
direct push drilling technology.  The anticipated depth to groundwater is between 6 to 
8 fbg.  Sediments encountered in the samples and drill cuttings will be recorded in a 
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boring log using the Unified Soil Classification System (USCS).  CRA’s Standard Field 
Procedures for Geoprobe Soil Borings are presented in Appendix B. 
 
 
2.5 SOIL SAMPLING 

Soil cores will be collected continuously in 4 foot acetate cores from approximately 8 fbg 
to the total estimated depth of 15 fbg.  Historical hydrocarbon impacts in soil have been 
observed at 5-6 fbg.  A soil sample from this range will be collected from the hand auger 
cuttings of each boring and retained for chemical analysis.  This sample will be 
identified as a “disturbed” sample.  However, due to the non-volatile nature of 
previously identified diesel and motor oil range hydrocarbons in this zone, these 
samples and their analyses will be considered to yield valid analytic results.  Deeper 
samples will be retained from the cores as determined by field staff, based on obvious 
changes in lithology, visual evidence of hydrocarbon impacts and at depths previously 
identified as petroleum hydrocarbon-bearing.  Selected 6-inch sections of the acetate 
core will be cut and capped, and handled in the following manner.  The samples will be 
labeled, stored in a cooler on ice, and transported under proper chain of custody to 
McCampbell Analytical, a state certified laboratory.  Based on previous data, it is 
anticipated that soil samples will be collected at approximate depths of 5, 10 and 15 fbg. 
 
 
2.6 GROUNDWATER SAMPLING 

The collection of grab groundwater samples will be attempted from each of the five 
proposed borings.  The fine grained nature of site soils may inhibit the flow of 
groundwater.  It should also be noted that analytic results of these samples may yield 
concentrations greater than equilibrated levels due to the disruptive nature of the 
drilling technology.  Grab groundwater samples will be collected using a clean 
disposable bailer and temporary PVC casing.  The groundwater will be decanted into 
the appropriate glassware provided by the laboratory.  The samples will be labeled, 
entered onto a chain of custody form, stored in a cooler on ice and transported to 
McCampbell Analytical, a state certified laboratory.  Some purging of the boreholes may 
occur to reduce sediment prior to sample collection.  Prior to sample preparation and 
analyses, the samples will be centrifuged to remove suspended soil particles, thus 
yielding a true dissolved fraction analytic result. 
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2.7 CHEMICAL ANALYSES 

Grab groundwater and selected soil samples will be submitted for analysis. Sample 
selection will be based on visual field inspection and at depths of previously identified 
residual hydrocarbon impacts.  Selected samples will be analyzed for TPHd, TPHg and 
TPHmo by a full range EPA Method 8015B analysis.  TPHd is the primary constituent of 
concern and reported concentrations in the TPHg and TPHmo range analyses have been 
interpreted as diesel overlap into these ranges.  A silica gel treatment will be performed 
on all samples prior to analysis to insure only petroleum derived hydrocarbons are 
being detected and reported.  As requested, these samples will also be analyzed for 
naphthalene by EPA Method 8260B.  BTEX and oxygenates are being excluded as 
records have indicated only diesel was dispensed at the site and no previous sample 
analyses have shown BTEX or oxygenates present above standard method detection 
limits.  CRA will request EDFs be created for the laboratory analytical data and will 
upload these data to the State’s Geotracker database. 
 
 
2.8 WASTE MANAGEMENT/DISPOSAL 

Soil generated from hand clearance of boreholes and minor drill cuttings will be 
temporarily stored onsite in DOT-approved drums, as necessary.  If any purging of 
boreholes occurs prior to collection of grab groundwater samples, that minor amount of 
water will be added to and absorbed within the drummed soil.  CRA will characterize 
the soil and will have it transported by licensed waste haulers to the appropriate 
disposal facilities.  CRA’s Standard Procedures for Waste Handling and Disposal is included 
in Appendix B. 
 
 
2.9 REPORTING 

After the analytical results are received, a technical report will be prepared that will 
include the following: 
 
 A summary of the site background and history, 

 Description of drilling and sampling methods, 

 Lithologic boring logs, 

 Tabulated results, 

 A site map showing the boring locations, 

 Analytical reports and chain-of-custody documentation, 
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 A discussion of hydrocarbon distribution at the site,  

 Waste management/disposal methods, and 

 Conclusions and recommendations. 

 
 
2.10 SCHEDULE 

Upon agency approval of the scope of work presented in this document, CRA will begin 
acquiring the appropriate permits and will schedule the drilling.  CRA will submit a 
report documenting these proposed activities within 90 days after the completion of 
field work. 
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All of Which is Respectfully Submitted, 
CONESTOGA-ROVERS & ASSOCIATES 
 
 
 

 
Christine Orlowski 
 
 
 

   
Robert Foss, PG #7445 
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TABLES 



TABLE 1

GROUNDWATER ELEVATION AND ANALYTICAL DATA
ESTES-GI TRUCKING COMPANY

1750 ADAMS AVENUE, SAN LEANDRO, CALIFORNIA

1 of 5

Sample ID Date TPHd TPHmo TPHg Benzene Toluene Ethylbenzene Xylenes MTBE ETBE TAME DIPE TBA 1,2-DCA EDB Ethanol Napthalene

TOC Sampled (ft btoc) (ft) (arbitrary)

MW-1 11/15/1988 -- 0.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

100.00 2/16/1989 6.03 0.20 94.13 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/19/1989 6.31 0.20 93.85 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1989 6.72 0.18 93.42 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/21/1989 6.51 Sheen 93.49 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/23/1990 5.74 Sheen 94.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/23/1990 6.34 0.15 93.78 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1990 6.27 Sheen 93.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1990 6.49 Sheen 93.51 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/13/1991 4.94 Sheen 95.06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/29/1991 9.46 Sheen 90.54 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/28/1991 6.31 0.09 93.76 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/9/1991 6.49 0.20 93.67 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/18/1992 4.19 0.10 95.89 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/15/1992 5.72 0.17 94.42 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/13/1992 6.12 0.19 94.03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1992 5.65 0.10 94.43 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/25/1993 4.60 Sheen 95.40 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/21/1993 5.56 0.09 94.51 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/17/1993 6.07 0.13 94.03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/13/1993 -- Sheen -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/24/1994 4.97 Sheen 95.63 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/11/1994 5.20 Sheen 94.80 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/23/1994 6.06 0.08 94.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/29/1994 5.98 Sheen 94.02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1995 4.93 Sheen 95.07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/18/1995 4.99 Sheen 95.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/16/1995 6.46 Sheen 93.54 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/16/1995 5.21 Sheen 94.79 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1996 4.68 Sheen 95.32 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

July 1996

RW-1 8/5/1996 6.05 0.35 94.23 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

100.00 2/6/1997 4.40 Sheen 95.60 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1997 4.90 Sheen 95.10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/12/1998 3.18 0.00 96.82 89,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1998 5.95 Sheen 94.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/4/1999* 4.98 Sheen 95.02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/30/2001 -- Sheen -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/18/2002 6.28 0.00 93.72 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/13/2003 6.15 0.00 93.85 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/17/2004 5.60 0.00 94.40 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/17/2005 5.39 0.00 94.61 -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/2/2007 5.22 Sheen 94.78 16,000 c 9,300 140 g <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5.0 <0.5 <0.5 <50 --

4/21/2009 5.91 Sheen 94.09 50,000 b,c 23,000 160 b,g <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- <0.5 b

MW-2 11/15/1988 -- -- -- <200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

100.24 2/16/1989 6.13 0.00 94.11 <90 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/19/1989 6.24 0.00 94.00 <80 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1989 6.68 0.00 93.56 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/21/1989 6.64 0.00 93.60 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/23/1990 6.04 0.00 94.20 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Well MW-1 Reconstructed as well RW-1

Depth to 
Water

Groundwater 
Elevation

SPH 
Thickness

µg/L

CRA 631000



TABLE 1

GROUNDWATER ELEVATION AND ANALYTICAL DATA
ESTES-GI TRUCKING COMPANY

1750 ADAMS AVENUE, SAN LEANDRO, CALIFORNIA

2 of 5

Sample ID Date TPHd TPHmo TPHg Benzene Toluene Ethylbenzene Xylenes MTBE ETBE TAME DIPE TBA 1,2-DCA EDB Ethanol Napthalene

TOC Sampled (ft btoc) (ft) (arbitrary)

Depth to 
Water

Groundwater 
Elevation

SPH 
Thickness

µg/L

5/23/1990 6.40 0.00 93.84 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1990 6.70 0.00 93.54 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1990 6.83 0.00 93.41 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/13/1991 5.64 0.00 94.60 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/29/1991 6.31 0.00 93.93 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/28/1991 6.68 0.00 93.56 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/9/1991 6.69 0.00 93.55 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/18/1992 4.96 0.00 95.28 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/15/1992 6.07 0.00 94.17 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/13/1992 6.42 0.00 93.82 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1992 6.25 0.00 93.99 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/25/1993 5.40 0.00 94.84 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/21/1993 6.04 0.00 94.20 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/17/1993 6.42 0.00 93.82 <50 -- -- <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

12/13/1993 6.09 0.00 94.15 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/24/1994 5.57 0.00 94.67 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

5/11/1994 5.94 0.00 94.30 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/23/1994 6.44 0.00 93.80 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

11/29/1994 5.82 0.00 94.42 90 -- <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/15/1995 5.68 0.00 94.56 100 <500 <50 <0.5 1.2 <0.5 <0.5 -- -- -- -- -- -- -- -- --

5/18/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/16/1995 6.19 0.00 94.05 63 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

11/16/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1996 5.62 0.00 94.62 79 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/5/1996 6.22 0.00 94.02 100 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/6/1997 5.50 0.00 94.74 140 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/22/1997 6.57 0.00 93.67 <100 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/12/1998 4.88 0.00 95.36 <100 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/27/1998 6.42 0.00 93.82 93 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

3/4/1999* 6.39 0.00 93.85 <50 -- -- <0.5 <0.5 <0.5 <0.5 <5 -- -- -- -- -- -- -- --

5/30/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/18/2002 7.14 0.00 93.10 <50 -- -- <0.5 <0.5 <0.5 <0.5 <2.5 -- -- -- -- -- -- -- --

3/13/2003 6.64 0.00 93.60 <48 -- -- <0.5 <0.5 <0.5 <0.5 <2.0 -- -- -- -- -- -- -- --

3/17/2004 6.63 0.00 93.61 <500 -- -- <0.5 <0.5 <0.5 <0.5 <2.5 -- -- -- -- -- -- -- --

3/17/2005 6.76 0.00 93.48 <50 -- -- <0.5 <0.5 <0.5 <0.5 <5 -- -- -- -- -- -- -- --

3/2/2007 5.77 0.00 94.47 <50 <250 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5.0 <0.5 <0.5 <50 --

4/21/2009 6.38 0.00 93.86 <50 <250 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- <0.5

MW-3 11/15/1988 -- -- -- <200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

100.22 2/16/1989 6.00 0.00 94.22 <90 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/19/1989 6.20 0.00 94.02 <80 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1989 6.60 0.00 93.62 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/21/1989 6.55 0.00 93.67 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/23/1990 5.83 0.00 94.39 340 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/23/1990 6.38 0.00 93.84 640 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1990 6.67 0.00 93.55 410 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1990 6.75 0.00 93.47 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/13/1991 5.42 0.00 94.80 1,300 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/29/1991 6.28 0.00 93.94 540 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/28/1991 6.62 0.00 93.60 240 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/9/1991 6.65 0.00 93.57 200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

CRA 631000
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Sample ID Date TPHd TPHmo TPHg Benzene Toluene Ethylbenzene Xylenes MTBE ETBE TAME DIPE TBA 1,2-DCA EDB Ethanol Napthalene

TOC Sampled (ft btoc) (ft) (arbitrary)

Depth to 
Water

Groundwater 
Elevation

SPH 
Thickness

µg/L

2/18/1992 4.73 0.00 95.49 890 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/15/1992 5.99 0.00 94.23 380 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/13/1992 6.32 0.00 93.90 200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1992 6.23 0.00 93.99 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/25/1993 5.27 0.00 94.95 1,600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/21/1993 5.97 0.00 94.25 720 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/17/1993 6.59 0.00 93.63 480 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

12/13/1993 6.33 0.00 93.89 190 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/24/1994 5.76 0.00 94.46 380 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

100.18 5/11/1994 5.84 0.00 94.34 580 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/23/1994 6.38 0.00 93.80 450 -- -- <0.5 0.6 <0.5 <0.5 -- -- -- -- -- -- -- -- --

11/29/1994 5.76 0.00 94.42 960 -- <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/15/1995 5.60 0.00 94.58 1,700 <500 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

5/18/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/16/1995 6.11 0.00 94.07 1,100 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

11/16/1995 -- -- -- --

2/15/1996 5.48 0.00 94.70 1,300 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/5/1996 6.16 0.00 94.02 1,000 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/6/1997 5.36 0.00 94.82 2,400 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/22/1997 5.85 0.00 94.33 2,000 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/12/1998 4.81 0.00 95.37 1,500 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/27/1998 6.25 0.00 93.93 410 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

3/4/1999* 6.14 0.00 94.04 330 -- -- <0.5 <0.5 <0.5 <0.5 17 -- -- -- -- -- -- -- --

5/30/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/18/2002 7.07 0.00 93.11 1,100 -- -- <0.5 <0.5 <0.5 <0.5 3.6/3.1 -- -- -- -- -- -- -- --

3/13/2003 6.45 0.00 93.73 680 -- -- <0.5 <0.5 <0.5 <0.5 2.9 -- -- -- -- -- -- -- --

3/17/2004 5.98 0.00 94.20 450 -- -- <0.5 <0.5 <0.5 <0.5 <2.5 -- -- -- -- -- -- -- --

3/17/2005 5.72 0.00 94.46 160 -- -- <0.5 <0.5 <0.5 <0.5 <5.0 -- -- -- -- -- -- -- --

3/2/2007 5.68 0.00 94.50 <50 <250 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5.0 <0.5 <0.5 <50 --

4/21/2009 6.26 0.00 93.92 <50 <250 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- <0.5

MW-4 11/15/1988 -- -- -- <200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

99.48 2/16/1989 5.92 0.00 93.56 <90 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/19/1989 5.25 0.00 94.23 <80 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1989 6.76 0.00 92.72 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/21/1989 5.72 0.00 93.76 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/23/1990 4.92 0.00 94.56 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/23/1990 5.39 0.00 94.09 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1990 5.66 0.00 93.82 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1990 5.95 0.00 93.53 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/13/1991 4.39 0.00 95.09 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/29/1991 5.27 0.00 94.21 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/28/1991 5.70 0.00 93.78 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/9/1991 5.78 0.00 93.70 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/18/1992 3.60 0.00 95.88 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/15/1992 5.03 0.00 94.45 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/13/1992 5.40 0.00 94.08 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1992 5.14 0.00 94.34 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/25/1993 4.14 0.00 95.34 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/21/1993 4.95 0.00 94.53 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/17/1993 5.40 0.00 94.08 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

CRA 631000
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Sample ID Date TPHd TPHmo TPHg Benzene Toluene Ethylbenzene Xylenes MTBE ETBE TAME DIPE TBA 1,2-DCA EDB Ethanol Napthalene

TOC Sampled (ft btoc) (ft) (arbitrary)

Depth to 
Water

Groundwater 
Elevation

SPH 
Thickness

µg/L

12/13/1993 5.08 0.00 94.40 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

2/24/1994 4.38 0.00 95.10 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

5/11/1994 4.85 0.00 94.63 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/23/1994 5.47 0.00 94.01 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

11/29/1994 4.76 0.00 94.72 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/18/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/16/1995 5.16 0.00 94.32 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/16/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1996 4.40 0.00 95.08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/5/1996 5.27 0.00 94.21 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

99.46 2/6/1997 4.26 0.00 95.20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1997 5.09 0.00 94.37 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/12/1998 3.58 0.00 95.88 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1998 5.43 0.00 94.03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/4/1999* 5.34 0.00 94.12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

June 1999

MW-5 11/15/1988 -- -- -- <200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

99.60 2/16/1989 5.42 0.00 94.18 <90 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/19/1989 5.53 0.00 94.07 <80 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1989 5.94 0.00 93.66 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/21/1989 5.91 0.00 93.69 <30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/23/1990 5.69 0.00 93.91 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/23/1990 5.92 0.00 93.68 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1990 6.17 0.00 93.43 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1990 6.05 0.00 93.55 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/13/1991 5.01 0.00 94.59 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/29/1991 5.57 0.00 94.03 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/28/1991 5.90 0.00 93.70 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/9/1991 5.99 0.00 93.61 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/18/1992 4.45 0.00 95.15 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/15/1992 5.33 0.00 94.27 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/13/1992 5.62 0.00 93.98 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/3/1992 5.58 0.00 94.02 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/25/1993 4.34 0.00 95.26 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/21/1993 5.28 0.00 94.32 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/17/1993 5.61 0.00 93.99 <50 -- -- <0.05 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

12/13/1993 5.38 0.00 94.22 <50 -- -- <0.05 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

2/24/1994 4.90 0.00 94.70 <50 -- -- <0.05 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

5/11/1994 5.23 0.00 94.37 <50 -- -- <0.05 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

8/23/1994 5.70 0.00 93.90 <50 -- -- <0.05 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

11/29/1994 5.12 0.00 94.48 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/18/2005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/16/1995 5.47 0.00 94.13 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/16/1995 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/15/1996 4.90 0.00 94.70 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/5/1996 5.50 0.00 94.10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/6/1997 4.80 0.00 94.80 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1997 6.37 0.00 93.23 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Well Destroyed
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Sample ID Date TPHd TPHmo TPHg Benzene Toluene Ethylbenzene Xylenes MTBE ETBE TAME DIPE TBA 1,2-DCA EDB Ethanol Napthalene

TOC Sampled (ft btoc) (ft) (arbitrary)

Depth to 
Water

Groundwater 
Elevation

SPH 
Thickness

µg/L

2/12/1998 4.32 0.00 95.28 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/27/1998 5.77 0.00 93.83 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/4/1999* 5.88 0.00 93.72 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6/18/2002 5.97 0.00 93.63 61 -- -- <0.5 <0.5 <0.5 <0.5 <2.5 -- -- -- -- -- -- -- --

3/13/2003 5.77 0.00 93.83 <47 -- -- <0.5 <0.5 <0.5 <0.5 <2.0 -- -- -- -- -- -- -- --

3/17/2004 5.37 0.00 94.23 <50 -- -- <0.5 <0.5 <0.5 <0.5 <2.5 -- -- -- -- -- -- -- --

3/17/2005 5.23 0.00 94.37 <50 -- -- <0.5 <0.5 <0.5 <0.5 <5.0 -- -- -- -- -- -- -- --

3/2/2007 5.12 0.00 94.48 <50 <250 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5.0 <0.5 <0.5 <50 --

4/21/2009 5.65 0.00 93.95 <50 <250 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- <0.5 b

RW-2 8/5/1996 6.02 0.31 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

not surveyed 2/6/1997 4.41 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/22/1997 4.88 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/12/1998 3.21 0.00 -- 100,000 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

8/27/1998 5.92 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/4/1999* 4.95 0.00 -- 74,000 -- -- <1.0 <1.0 <1.0 <1.0 <10 -- -- -- -- -- -- -- --

5/30/2001 -- 0.00 -- 9,000 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- --

6/18/2002 6.30 0.00 -- 280,000 -- -- <10 <10 <10 <10 <50 -- -- -- -- -- -- -- --

3/13/2003 6.11 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/17/2004 5.58 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/17/2005 5.30 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/2/2007 5.21 0.00 -- 5,500 c 2,500 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5.0 <0.5 <0.5 <50 --

4/21/2009 5.88 Sheen -- 6,000 b,c 3,000 <50 b <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- <0.5 b

Notes:

TOC = elevation of the top of casing relative to an arbitrary elevation from well RW-1's TOC (100.00 ft) * = data collected on March 4 & 11, 1999

ft btoc = measured in feet below top of casing b = lighter than water immiscible sheen/product is present

SPH = separate phase hydrocarbons or non-aqueous phase liquid (NAPL) c = aged diesel (?) is significant

µg/L = micrograms per liter g = strongly aged gasoline or diesel range compounds are significant

Sheen = non-measurable SPH sheen observed

-- = Not measured, not analyzed, not applicable

TPHd = total petroleum hydrocarbons as diesel analyzed by modified EPA Method 8015; beginning 3/2/2007 analyzed by EPA Method 8015C with silica gel cleanup 

TPHmo = total petroleum hydrocarbons as motor oil analyzed by EPA Method 8015C with silica gel clenaup

TPHg = total petroleum hydrocarbons as gasoline analyzed by EPA Method 8015C

BTEX = benzene, toluene, ethylbenzene, xylenes analyzed by EPA Method 8020/8021B; beginning 3/2/2007 analyzed by EPA Method 8260B

MTBE = methyl tertiary-butyl ether analyzed by EPA Method 8020/8021B; beginning 3/2/2007 analyzed by EPA Method 8260B 

ETBE = ethyl tertiary-butyl ether analyzed by EPA Method 8260B

TAME = tertiary-amyl methyl ether analyzed by EPA Method 8260B

DIPE = di-isopropyl ether analyzed by EPA Method 8260B

TBA = tertiary butyl alcohol analyzed by EPA Method 8260B

1,2-DCA = one, two-dichloroethane analyzed by EPA Method 8260B

EDB = ethylene dibromide analyzed by EPA Method 8260B

Ethanol analyzed by EPA Method 8260B

CRA 631000
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Sample ID Date Depth Oil & Grease TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE
Sampled (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Final ESL (Table G), Soil Leaching Screening Level (Drinking Water Resource)
NE 83 83 0.044 2.9 3.3 2.3 0.023

Final ESL (Table K-1), Residential Direct Exposure
370 110 110 0.12 63 2.3 31 30

Final ESL (Table K-2), Commercial/Industrial Worker Direct Exposure
3,700 450 450 0.27 210 5 100 65

Final ESL (Table K-3), Construction/Trench Worker Exposure
12,000 4,200 4,200 12 650 210 420 2,800

Initial Confirmation Samples

EX-1 6/9/1999 5 -- 2,300 b 81 d <0.5 <0.5 <0.5 <0.5 <5.0

EX-2 6/9/1999 5 -- 4,500 a 120 d <0.5 <0.5 <0.5 <0.5 <5.0

EX-3 6/9/1999 5 -- 2,100 a 26 d <0.5 <0.5 <0.5 <0.5 <5.0

EX-4 6/9/1999 5 -- <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <5.0

EX-5 6/9/1999 6 -- <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <5.0

EX-6 6/9/1999 6.5 -- 85 b 3.7 d <0.5 <0.5 <0.5 <0.5 <5.0

EX-7 6/9/1999 6 -- <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <5.0

EX-8 6/9/1999 6 -- 2,000 b 120 d <0.5 <0.01 <0.5 0.17 <5.0

EX-9 6/9/1999 6 -- 2,000 b 120 d <0.5 0.013 <0.5 0.19 <5.0

EX-10 6/9/1999 6 -- 2,900 b,c 390 d,e <0.03 0.45 0.45 1.5 <0.20

Over-excavation Confirmation Samples

EX-11 6/11/1999 6 -- 2,400 a -- <0.005 <0.23 <0.005 <0.16 <0.1

EX-12 6/11/1999 6 -- 620 b -- <0.023 <0.005 <0.005 0.032 <0.1

EX-13 6/11/1999 6 -- 2,200 a -- <0.005 0.045 <0.005 <0.005 <0.1

EX-14 6/11/1999 6 -- 620 b -- <0.005 <0.005 <0.005 0.034 <0.21

EX-15 6/11/1999 5.5 -- 2,400 a -- <0.005 <0.005 <0.005 0.096 <0.1

Tank Remvoal and Excavation
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Sample ID Date Depth Oil & Grease TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE
Sampled (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Final ESL (Table G), Soil Leaching Screening Level (Drinking Water Resource)
NE 83 83 0.044 2.9 3.3 2.3 0.023

Final ESL (Table K-1), Residential Direct Exposure
370 110 110 0.12 63 2.3 31 30

Final ESL (Table K-2), Commercial/Industrial Worker Direct Exposure
3,700 450 450 0.27 210 5 100 65

Final ESL (Table K-3), Construction/Trench Worker Exposure
12,000 4,200 4,200 12 650 210 420 2,800

M-1/R-1 12/31/1986 4 110 -- -- -- -- -- -- --
12/31/1986 8 80 -- -- -- -- -- -- --

M-2 12/31/1986 5 210 -- -- -- -- -- -- --
12/31/1986 9 118 -- -- -- -- -- -- --

M-3 12/31/1986 8 137 -- -- -- -- -- -- --

M-4 12/31/1986 5 91 -- -- -- -- -- -- --
12/31/1986 10 71 -- -- -- -- -- -- --

Notes:

mg/kg = milligrams per kilogram
-- = Not analyzed
Oil & Grease (Soil/Waste Oil) by EPA Method 3550
TPHd = total petroleum hydrocarbons as diesel analyzed by modified EPA Method 8015
TPHg = total petroleum hydrocarbons as gasoline analyzed by EPA Method 8015C
BTEX = benzene, toluene, ethylbenzene and xylenes analyzed by modified EPA Method 8015/8020
MTBE = methyl tertiary-butyl ether analyzed by EPA Method 8020
a = unmodifed or weakly modified gasoline is significant
b = lighter gasoline range compounds (the most mobile fraction) are signifibant
c = gasoline range compounds having broad chromatographic peaks are significant; biologically altered gasoline?
d = strongly aged gasoline or diesel range compounds are significant
e = no recognizable pattern

Monitoring Wells
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STANDARD FIELD PROCEDURES FOR GEOPROBE® SAMPLING 
 
 
This document describes Cambria Environmental Technology’s standard field methods for GeoProbe® soil 
and ground water sampling.  These procedures are designed to comply with Federal, State and local 
regulatory guidelines.  Specific field procedures are summarized below. 

Objectives 

Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibit obvious 
hydrocarbon or other compound vapor odor or staining, estimate ground water depth and quality and to 
submit samples for chemical analysis. 

Soil Classification/Logging 

All soil samples are classified according to the Unified Soil Classification System by a trained geologist or 
engineer working under the supervision of a California Registered Geologist (RG) or a Certified Engineering 
Geologist (CEG).  The following soil properties are noted for each soil sample: 
 

 Principal and secondary grain size category (i.e., sand, silt, clay or gravel) 
 Approximate percentage of each grain size category, 
 Color, 
 Approximate water or separate-phase hydrocarbon saturation percentage, 
 Observed odor and/or discoloration, 
 Other significant observations (i.e., cementation, presence of marker horizons, mineralogy), and 
 Estimated permeability. 

Soil Sampling 

GeoProbe® soil samples are collected from borings driven using hydraulic push technologies.  Prior to 
drilling, the first 8 ft of the boring are cleared using an air or water knife and vacuum extraction.  This 
minimizes the potential for impacting utilities.   
 
A minimum of one and one half ft of the soil column is collected for every five ft of drilled depth.  Additional 
soil samples can be collected near the water table and at lithologic changes. Samples are collected using 
samplers lined with polyethylene or brass tubes driven into undisturbed sediments at the bottom of the 
borehole.  The ground surface immediately adjacent to the boring is used as a datum to measure sample depth. 
The horizontal location of each boring is measured in the field relative to a permanent on-site reference using 
a measuring wheel or tape measure. 
 
Drilling and sampling equipment is steam-cleaned or washed prior to drilling and between borings to prevent 
cross-contamination.  Sampling equipment is washed between samples with trisodium phosphate or an 
equivalent EPA-approved detergent. 

Sample Storage, Handling, and Transport 

Sampling tubes chosen for analysis are trimmed of excess soil and capped with Teflon® tape and plastic end 
caps.  Soil samples are labeled and stored at or below 4oC on either crushed or dry ice, depending upon local 
regulations.  Samples are transported under chain-of-custody to a State-certified analytic laboratory.  
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Field Screening 

After a soil sample has been collected, soil from the remaining tubing is placed inside a sealed plastic bag and 
set aside to allow hydrocarbons to volatilize from the soil.  After ten to fifteen minutes, a portable GasTech® 
or photo ionization detector measures volatile hydrocarbon vapor concentrations in the bag’s headspace, 
extracting the vapor through a slit in the plastic bag.  The measurements are used along with the field 
observations, odors, stratigraphy and ground water depth to select soil samples for analysis. 

Grab Ground Water Sampling 

Ground water samples are collected from the open borehole using bailers, advancing disposable Tygon® 
tubing into the borehole and extracting ground water using a diaphragm pump, or using a hydro-punch style 
sampler with a bailer or tubing.  The ground water samples are decanted into the appropriate containers 
supplied by the analytic laboratory.  Samples are labeled, placed in protective foam sleeves, stored on crushed 
ice at or below 4o C, and transported under chain-of-custody to the laboratory.  

Duplicates and Blanks 

Blind duplicate water samples are usually collected only for monitoring well sampling programs, at a rate of 
one blind sample for every 10 wells sampled.  Laboratory-supplied trip blanks accompany samples collected 
for all sampling programs to check for cross-contamination caused by sample handling and transport.  These 
trip blanks are analyzed if the internal laboratory quality assurance/quality control (QA/QC) blanks contain 
the suspected field contaminants.  An equipment blank may also be analyzed if non-dedicated sampling 
equipment is used.   

Grouting 

If the borings are not completed as wells, the borings are filled to the ground surface with cement grout 
poured or pumped through a tremie pipe.   
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STANDARD OPERATING PROCEDURES FOR WASTE MANAGEMENT 

This document presents standard operating procedures (SOPs) for managing the disposal of soil and water 
waste.  These procedures are designed to comply with Federal, state and local regulatory guidelines. 
Specific procedures are summarized below. 

SUMMARY 

A CRA Waste Services Group (WSG) representative manages the waste with the subcontracted waste 
transporter and/or Treatment, Storage and Disposal Facility (TSDF).  It is the responsibility of the field 
staff and/or the groundwater quarterly monitoring (QM) manager for the site to coordinate the disposal 
with CRAs WSG representative.  If special storage is needed for the waste (ex. tanks, soil bins, etc.), then 
the field staff should coordinate with the WSG representative.  

Soil waste from investigation activities are stockpiled onsite on and covered by plastic sheeting, stored in 
55-gallon drums or stored in a roll-off closed top soil bin.  At least four individual soil samples must be 
collected from the stockpiled soil later compositing at the analytic laboratory.  Typically, one four-point 
composite soil sample is needed for every 50 cubic yards of soil.  Purged groundwater generated from 
QM sampling or other events and/or rinseate generated during investigation decontamination procedures 
are stored onsite in sealed 55-gallon drums.  Each drum must be labeled with the date of generation, 
contents, generator identification and consultant contact.  Soil and water waste is transported by a 
licensed waste hauler and disposed in secure, licensed Treatment, Storage and Disposal Facility (TSDF) 
based on the soil composite or groundwater quarterly monitoring, or other profiling analytic data.  

CRA field staff will submit a sample for analysis to characterize the waste and coordinate with WSG. 
WSG works with the subcontracted transporter and/or TSDF to profile the waste and create waste 
manifests.  A description of procedures is presented below. 

WASTE CHARACTERIZATION 

Characterization is necessary for water and soil (drummed and bulk) waste.  Generally, the sample should 
be analyzed for the onsite chemicals of concern and metals.  Confirmation of required analyses for waste 
characterization should be coordinated with the WSG representative. 

Water Characterization 

Unless otherwise specified, the most recent groundwater quarterly monitoring analytic data are used to 
characterize water waste and no additional analysis is needed.  If quarterly monitoring has not occurred at 
the site, you must provide a composite water sample. A composite sample consists of one VOA per drum. 

Soil Characterization 

One composite sample should be collected for every 50 cubic yards or for every 4 drums of soil and 
should be submitted to the chosen analytical laboratory to be analyzed for the onsite chemicals of concern 
(ex. TPHg, TPHd, BTEX, MTBE) and CAM 17 Metals (including STLC and TTLC).  If TTLC results 
yield >10 times the STLC, then the lab will need to run the STLC analysis.  
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COORDINATION OF DISPOSAL 

After properly storing, labeling and characterizing the waste, you must contact CRA’s WSG 
representative, which is currently Kari Dupler, and provide the following data: 

 Generator name, address and phone number 
 Site address 
 Type of waste storage and volume (drums, roll off bin, stockpile, etc.) 
 Type of waste (water or soil) 
 Proposed schedule (preferred transportation date) 
 A copy of the analytic report for each waste stream 
 Any additional site requirements (locked gates, drum location, etc) 

 
 
PROFILING AND MANIFESTING 

The WSG representative will work with the subcontracted waste transporter and/or TSDF to create a 
profile characterizing the waste. The WSG representative will send the profile to the generator for a 
signature.  Once the signed profile is returned to the WSG representative, the manifest(s) is (are) created.  
Waste transportation is scheduled after the profile and manifest(s) are complete.  Profiles and waste 
manifests must be signed by the generator.  If the generator will be onsite during the scheduled transport, 
the generator must sign the manifest.  However, if the generator will not be available, they must complete 
an Agency Agreement for Signing Manifests which allows the manifest to be signed by a RCRA/DOT 
trained CRA staff person.  The RCRA/DOT trained CRA staff person must sign the waste manifest “on 
behalf of generator name” (this statement should be written on the waste manifest signature line).   
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