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Suhsurfate Consultants, Int.

January 9, 2001
scr 1039.008

Mr. Don Hwang
Hazardous Materials Specialist
Alameda County Health Care Services Agency
ll31 HarborBayParkway
Alamed4 Cilifomla 9 4502-657 7

Supplemental Site Characterization lnvestigation and
Groundwater Monitoring Activities - March to October 2000
327-34th Street
Oakland, California

Dear Mr. Hwang:

This letter records the results of a supplemental investigation and ongoing grouudwater
monitoring activities performed by Subsurface Consultants, Inc. (SCf at the above-referenced
property. The location of the property, referred to herein as the Site, is shown on the Vicinity
Map, Plate 1. The configuration ofthe Site is shown on the Site Plan, Plate 2.

BACKGROUND

On March 4 and 5, 1993, one 1,000-gallon underground storage tank (UST) containing unleaded
gasoline and one 1,000-gallon UST containing waste oil were removed by others under the
ditection ACHCSA. Results of chemical analyses on soil samples collected beneath the ends of
the gasoline UST indicated impacts by total petroleum hydrocarbons (TPH) as gasoline, and
toluene, ethylbenzene, and xylenes. Soil samples from the waste oil UST excavation showed only
relatively low concentrations of TPH as diesel, ethylbenzene, and xylenes.

GeoPlexus, Inc. (GeoPlexus) conducted a soil and groundwater investigation in 1993 to assess
petioleum hydrocarbon impacts to groundwater. GeoPlexus installed t}ree groundwater
monitoring wells (MW-1 through MW-3, see Plate 2). Analy.tical testing of soil and groundwater
samples from the wells identified impacts from gasoline-range hydrocarbons at two of the wells
(MW-2 and MW-3) located downgradient of the former gasoline UST. Approximately 1/4 inch
of free product was observed in well MW-3. The product was reportedly gasoline.

3736 llt. Diablo Boulelard r S!ite 200 r Lafayette. California 94549-3659 . 925.299.7960 . FAX 925.293.7970
171 12th Street I  Suite202 r oakland, Cali fornia 94607 49l l  r  510.268.0461 r FAX 510.268.0137
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Attachments:

cc:

Table I - Groundwater and Free Product Elevation Data
Table 2 - Summary of Petroleum Hydrocarbon Concentrations in Groundwater
Table 3 - Summary of Bioparameter Data
Plate 1- Vicinity Map
Plate2-SitePlan
Plate 3 - Groundwater Elevation Data (March 2000)
Plate 4 - Groundwater Elevation Data (July 2000)
Plate 5 - Groundwater Elevation Data (October 2000)
Plate 6 - TVHg, Benzene, MTBE Concentrations (July 2000)
Appendix A - Agency Letters
Appendix B - Boring Permits, Well Logs and USCS Classification
AppendixC-FieldForms
Appendix D - Analltical Test Reports/Chain-of-Custody Documents

Strough Family Trust of 1983
c/o Mr. Don Strough
2 Sea View Avenue
Piedmont Califomia 9461 I

Mr. Jonathan Redding, Esq.
Wendel. Rosen, Black & Dean, LLP
I 1 1 I Broadway, 24n Floor
Oakland, California 946 1 2
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SCI was retained in September 1997 to evaluate the presence offree floating and dissolved phase
petroleum hydrocarbons in existing wells MW-l through MW-3. SCI installed two additional
wells. MW-4 and MW-5. in June 1998. Results of the June 1998 subsurface investigation were
presented in the Report of Groundwater Monitoring Activities and Additional Subsurface
Investigation, dated November 17, 1998. Quarterly groundwater monitoring of the five onsite
wells was performed by SCI from June 1998 to January 1999. In March 1999, SCI petitioned the
ACHCSA to allow a reduction in the testing and sampling progr.rm. ln May 1999, the ACHCSA
verbally approved modifiing the monitoring pfogmm to include semi-annual sampling of all the
wells and quarterly free product removai. SCI has been tetained to continue the monitoring
program.

The most likely sources of the gasoline impacts (former onsite UST and dispensing systems)
have been removed, and investigation and monitoring of the degree and extent of impacts is
ongoing. In a letter dated November 8, 1999 (copy presented in Appendix A), the ACHCSA
requested that additional work be conducted at the Site to (1) frrther characterize the

downgradient extent of the contaminant plume, and (2) evaluate the likelihood of contaminant
plume migration via an existing concrete box culvert transecting the east side of the Site. To
address these requests, SCI proposed to research construction details for the concrete box culvert
and install two additional down-gradient monitoring wells. The ACHCSA approved the scope of
supplemental investigation in their letter dated March 8, 2000 (copy presented in Appendix A).

QUARTERLY F'REE PRODUCT REMOVAL EVENT _ MARCH 2()OO

on March 20, 2000, scl checked Site wells for free floating ptoduct. well MW-2 contained
0.026 feet (5/16") of free product. Approximately 5 gallons of water/product mixture was bailed
from well MW-2 with a new disposable bailer until visible free product was no longet observed
in the purge water. The water/product mixture was placed in a labeled 55-gallon steel drum and
left onsite for later disposal by others. No free product was observed in any other wells.
Groundwater elevation and free product measurements are presented in Table l.

RESEARCH AND FIELD TRACING OF UNDERGROUND CULVERT

Pursuant to ACHCSA's request (letter dated November 8, 1999), SCI conducted research at the
City of Oakland Public Works Department (City) to obtain information regarding construction
details for an undergrormd culvert known to be aligned with a historic creek bed'. During

I Creek and Watershed Map of oakland and Berkeley, Compiled by Janet Sowers, Published by the

Oakland Museum. 1995.
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previous Site reconnaissance, SCI had observed a storm drain manhole in the parking area on the
east side ofthe Site. No drain inlets were observed onsite.

Through our review of city records, SCI reviewed a City map indicating that the culvert was
referred to as a 5-foot by 6-foot reinforced concrete box culvert. The culvert is aligned from north
to south coming into the Site, and then angles eastward toward Broadway. SCI further leamed
that a cave-in occuned along the alignment of the culvert below the Site during the winter of
1983. Repair plans prepared by Jordan, Casper, Woodman, Dobson (JCWD) indicate that the
cave-in was located in the parking lot area on the east side of the Site structue, about 35 feet
south of an existing manhole and along the culvert alignment. City records department personnel
indicated that the property owner likely took responsibility for the repairs, since no easement was
ever approved for the culvert by the City.

Although the cause of the cave-in was not described on the plans reviewed, it appears that an 11-
foot long segment of the culvert was replaced, and a S-foot diameter pipe liner was placed into
the culvert. The pipe liner extends from the newly repaired area northward about 70 feet. It is
unclear whether access to the culvert through the existing manhole, was obstructed by the pipe
liner. Specifications regarding the material used to backfill the culvert trench wete not available.

The JCWD plans indicate that the culvert flow line in the area of the repair is located about 22.5
feet below tle pavement. This places the flow line of the culvert at approximately 4 to 6 feet
below the groundwater table, as measured in July and October 2000.

Our Site visit conducted in July 2000 revealed that the existing storm drain manhole located on
the east side of the Site has been paved over. SCI retained the services of a subsurface utility
locator to trace the alignment of the culvert. The traced alignment concurs well with the
alignment presented on the plans within City records (Plate 2).

MONITORING WELL INSTALLATION - JULY 2O()O

On July 7, 2000, SCI installed two gtoundwater monitoring wells (MW-6 and MW-7) on the east
side of the Site. The new wells are approximately 30 feet west (MW-6) and 30 feet east (MW-7)
of the culvert alignment. The well locations are presented on Plate 2. SCI completed Alameda
County Public Works Agency drilling permit applications for each well. Copies of the permits are
presented in Appendix B.

Wells MW-6 and MW-7 were installed to depths of 30 and 35 feet below the existing ground
surface (bgs) in borings drilled using a truck-mounted drill rig, equipped with hollow-stem
augers. Drilling and sampling equipment were steam cleaned prior to each use. Cleaning water
was placed into a labeled 55-gallon steel drum and left onsite for later disposal by others.



I
t
I
T
t
T
I
I
I
I
I
I
I
I
T
I
I
t
T

Suhsurlare Ionsultants. Inr,

Mr. Don Hwang
Alameda County Health Care Services Agency
January 9, 2001
scr 1039.008
Page 4

SCI's field geologist observed drilling operations and logged the materials encountered in

accordance with the Unified Soil Classification System (JSCS). Logs of the monitoring well test

borings, as well as the USCS key are presented in Appendix B. SCI collected soil samples at 3-

to s-foot intervals and screened soil cuttings in the field using an organic vapor meter (oVM).

OVM readings are presented on the respective boring logs. Soil samples were retained in cleaned

liners, which were labeled and stored in an ice-filled cooler. Soil cuttings were stored onsite in

labeled 55-gallon drums pending later disposal by others.

Wells were constructed of 2-inch-diameter, Schedule 40 PVC pipe having flush threaded joints'

The upper l0 feet of well MW-6 and the upper 15 feet of well MW-7 consist of solid PVC

casing The lower 20 feet of the wells consist of machine-slotted weli screen having 0.010-inch
slots, and capped at the bottom. The annular spaces around the screen sections were backfrlled
with No. 3 sand to 2 feet above the top of the screens. Bentonite seals, approximately 2 feet in

thickness, were placed above the sand packs. The annular space, above the bentonite seals, were

backfilled with neat cement grout. The wells were finished below grade in traffic-rated utility

boxes and were secured with locking caps. Well completion details are graphically presented on

the respective boring logs.

An elevation sgrvey of the new wells was conducted on August 14,2000. The elevation of the

top of casings were referenced to the top of casing for well MW-3, with an assumed elevation of

100.00 feet.

The test borings confirmed that the Site is underlain by interbedded alluvial soils. The soils

encountered in the well borings, however, do differ. well boring MW-7, located on tlre east side

of the culvert alignment, encountered about 20 feet of sandy gravel overlaying sandy lean clays,
and no OVM readings were recorded for the soil cuttings. Well boring MW-6 encountered
numerous alluvial layers similar to the soils encountered in the other borings drilled on the west

side of the culvert. Well boring MW-6 also encountered a well-graded sand layer at a depth of 29

feet. This layer was not observed in well boring MW-7, however, it was previously observed in

borings MW-3, MW-4, and B-6. OVM readings were also detected in boring MW-6 within the

upper 10 feet ofthe boring.

Groundwater was encountered during drilling at depths ranging from 20 to 21.5 feet bgs, and

stabilized at depths varying between 16 and 18 feet bgs in a permeable unit' The groundwater
possessed no noticeable odor or sheen.

GROUNDWATER MONITORJNG EVENT -JULY 2OOOO

On July 20, 2000 the semi-arurual monitoring event was performed. Initially, the depth-to-water
and the presence of free product was measured and checked in all wells. Approximately 0.017
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feet (1/5') of free product was detected in well MW-2. Groundwater elevation data and free
product data are summarized in Table 1 .

wells MW-6 and MW-7 were then developed using new disposable bailers. Apptoximately 10
well casing volumes of water were removed from each well. The wells were each surged by
episodes of immersing/removing the bailer for three to 5 minutes, flollowing the removal of 10,
20, 25 and 30 gallons of water. Wells MW-I, MW-3, MW-4 and MW-5 were purged of
approximately 3 well casing volumes of water using new disposable bailers. well MW-2 was not
purged due to the presence of free product. Measurements of pH, temperature, conductivity and
dissolved oxygen (DO) were made during development and purging, and are recorded on freld
forms presented in Appendix c. well development and purge water was placed into labeled 55-
gallon steel drums and left onsite for later disposal by others.

After the wells recharged to within 80 percent of their initial level, the wells were sampled'
Groundwater samples were decanted into pre-cleaned containers, placed in ice-filled coolers, and
remained chilled until delivery to the anallical laboratory. Chain-of-custody documentation
accompanied the samples to the laboratory.

Curtis & Tompkins, Ltd., a state-certified chemical testing laboratory, performed chemical
analyses on groundwater samples. The testing program included the following:

. Total extractable hydrocarbons as diesel (TEHd) and motor oil (TEHo), using EPA Method
8015 with silica gel cleanup,

o Total Volatile Hydrocarbons as gasoline (TVHg), using EPA Method 8015m,
. Benzene, toluene, ethylbenzene, and total xylenes (BTEX), using EPA Method 8020'
r Methyl tertiary butyl ether (MTBE), using EPA method 8260'
r Nitrate (NOg), ferrous iron (Fe[II]), manganese (Mn), and sulfate (SOa), using standard

methods, and
r Arnmonia (I'{FI3), ortho-phosphate (o-POa), and carbon dioxide (CO2), using standard methods'

Groundwater analy'tical test results are summarized in Table 2. Field and laboratory
measurements of various bioparameters are summarized in Table 3. Anallical test reports and
chain-of-custody documents are presented in Appendix D.

QUARTERLY FRXE PRODUCT REMOVAL - OCTOBER 2OOO

On October 11, 2000, SCI checked Site wells for free floating pioduct. Although strong gasoline
odors were detected in wells MW-2 and MW-3, SCI observed no free product or hydrocarbon
sheen in any ofthe onsite wells. Groundwater elevation data are presented in Table 1.
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DISCUSSION OF'RESULTS

Groundwater Gradient and Flow Direction

Groundwater elevations appear to fluctuate about 4 to 5 feet during a hydrologic cycle' The depth
to groundwater has varied from aboul 15 feet bgs at well MW-4 (March 2000) to about 23 feet
bgs at well MW-5 (October 2000). Based on the groundwater elevation data, the groundwater
gradient in the northem portion of the Site is relatively flat (0.002 fuft) and toward the south.
Well MW-5, located approximately 100 feet southwest of wells MW-l through MW-4, has a
groundwater surface elevation 1 foot lower than in these wells. The calculated gradient in the
southem portion of the Site is approximately 0.015 ff/ft toward the south. The groundwater flow
directions for the March, July, and October 2000 events are shown on Plates 3 through 5,
respectively.

The calculated gradients discussed above do not include the elevation data for well MW-7, as
this well appears to be completed in a different aquifer. As discussed previously, well MW-7 did
not encounter soil layers similar to those encountered in the borings drilled on the west side of
the culvert.

The construction of the culvert may also account for the differences observed between
groundwater levels measured between wells MW-6 and MW-7. The groundwater elevation
measured in well MW-6, located about 60 feet cross gradient from well MW-7, is almost 2.5 feet
lower than the level measured in well MW-7. The depressed groundwater elevation in well MW-
6 may suggest that the flow of water in the culvert system, or t}le potential presence of permeable
material in the culvert trench, is affecting the goundwater flow regime in the immediate area of
the culvert. The extent ofthe culvert's influence is unknown.

Free Product

Free phase product removal has been conducted periodically from wells MW-2 and MW-3 since
October 1997. T1ne product is reportedly gasoline. The amount of free producVimpacted
groundwater mixture removed from these wells is summarized in Table 1. To date, 52 gallons of
free product/impacted water have been removed from the Site.

July 2000 Groundwater Test Results

Analyses detected TVHg at concentrations of 69,000 and 210 micrograms per liter (ug/L) in
wells MW-3 and MW-4, respectively. A TEHd concentration of 2,900 ug/L was also detected in
well MW-3, however the laboratory chromatogram for groundwater sample MW-3 indicates that
weathered sasoline constituents contributed to the diesel quantification.



I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
I
t

$uhsurfare Consultants, lnr,

Mr. Don Hwang
Alameda County Health Care Services Agency
January 9,2001
sct 1039.008
Page 7

BTEX concentrations ranging from 1,600 to 14,000 ugll were detected in well MW-3, while
BTEX concentrations ranging from 4.6 to 91 ug/L were detected in well MW-4.

Analyses detected MTBE at concentrations of 3.4, 3300, 1500, 1.9, and 160 ug/L in weils MW-1
and MW-3 through MW-6, respectively. Besides trace MTBE concentrations in well MW-l and
MW-5, no other tested petroleum hydrocarbons were detected at concentrations at ot above
analyical reporting limits.

Biodegradation

Field measurements indicate groundwater conditions suitable for both aerobic and anaerobic
biodegradation. Measured pH levels ranged from 6.J5 to 7.43, which are similar to those
measured during previous events. D0 levels ranged from 2.05 to 7.37 milligrams per liter
(mg/L), high enough to support aerobic biodegradation. Lower DO concentrations appear to
correlate with wells where higher hydrocarbon concentrations were detected. Elevated Fe (II) and
depressed NO3 concentrations in downgradient wells MW-4 and MW-6, may also indicate local
anaerobic microbial activity via ferric iron reduction and denitrification near these wells, where
DO concentrations were lowest.

Conditions conducive to both aerobic and anaerobic biodegradation exist at the Site. This
coupled with the analytical data from well MW-4, which has shown reduced TVHg and BTEX
concentrations, strongly suggest that the degradation of gasoline constituent hydrocarbons is
occurring at the Site.

CONCLUSIONS

Data collected over the past I years indicate that the TVHg and BTEX plume is stable and has
not migrated outside the limits ofthe Site building. The only gasoline constituent detected in the
furthest downgradient/cross-gradient well (MW-6) was MTBE at a concentration of 160 ug/L.
MTBE is a very mobile chemical, which tends to be at the front edge of a gasoline plume. This
concentration, however, is well below the interim MTBE risk-based screening level (RBSL) of
8,000 ug/L established the San Francisco Bay Regional Water Quality Control Board
(SFBRWQCB) for the protection of surface water aquatic life.

The MTBE detection in well MW-6 may indicate that the culvert and/or culvert trench is
potentially acting as a preferential pathway for groundwater migration, altering the local
groundwater flow regime near the culvert. It is unknown if the hydraulic in{luence of the culvert
reaches well MW-6, which is located approximately 30 feet west of the culvert. No MTBE
concentrations were detected in well MW-7, which is located approximately 30 feet east of the
culvert alisnment.
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A section of the underground culvert beneath the Site has been repaired and lined in the area
adjacent to well MW-6. No other information was available regarding the construction of the
culvert, i.e. the material used to backfill the culvert trench is unknown. It also appears that the
manhole providing access to the culvert has been paved over, and it is possible that the pipe liner
installed in the culvert may block access into the culvert at that location.

As such, the research conducted and data collected during this investigation appear to be
inconclusive as to whether the culvert intercepts the MTBE plume.

RECOMMENDATIONS

Based on the observed stability of the TVHg and BTEX plume, and because the MTBE
concentration in MW-6 is well below the interim surface water RBSL established by the
SFBRWQCB, SCI tecommends continued groundwater monitoring as the appropriate course of
action at the Site. Monitoring should be conducted for I additional year, comprising 2 semi-
annual sampling events and 4 quarterly free-product removal events. If this is acceptable, the
next event will be conducted in January 2001.

Ifyou have any questions, please call either of the undersigned.

Yours very truly,

Subsurface Consultants, Inc.

Gene Ng

ffi,rVo^,Wn
N. Alexander, PE, REA

Engineer 40469 (expires 3l3l/03)
Registered Environmental Assessor 03130 (expires 7/01)

GYN: JNA: lo39.oo8\otm 7 2ooo
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Limits of site structures

Monitoring well location
TVH, Benzene, MIBE Levels in ug/l

Boring location
Approximate location of former underground
storage tank

34TH STREET
Approximate location of

concrete box
former tributary

N
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JULY 2OOO
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ALAMEDA COUNTY
HEALTH CARE SEHVICES

AGENCY
DAVID J. KEARS, Agency Director
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November 08, 1999

Don Strough
Strough Family Trust of 1983
P.O. Box 489
Orinda" CA 94563

ENVI RONMENTAL HEALTH SEFVICES
ENVIRONMENTAL PROTECTION
1131 Harbor Bay Parkway '
Alameda, CA 94502-6577
(5r 0) 567-6700
(510) 337.9432

STID:
Re:

3035
Investigations at Val strough chwrole\ rocated at 327 34n street, oakland. cA 94609

Dear Mr. Shouglq

I have recently been designated as the new caseworker to oversee investigations at the above site.
Accotding to our case files, orie r,000-ga[on gasoline underground storale tank (usr) and one
l'000-gallon waste oil usr were removed from the site in March 1993. Foil samples coltecteJ
from beneath the forrner tanks identified rotal peroleum Hydrocarbons as !as"rri" tnnii, rPIr
1. diesel -(TPHd), and benzene, toluenq ethylbenzene, and iotal rylenes CeTbXl. C;*d;;"tlt,
in July_1993, three monitoring wells (r,tw- i through i"{w-3) were installed at the site.
Groundwater samplos collected from these wolk iJentified elevated levels of rpHg and BTEX.
No additional groundwater samples were collected ftom these wells until october i997, when
free produc! along with elevaied contaminant concentations, were identified in these wells.
consequently, two additional monitoring wells (MW-4 and Mw-5) were instan"J J o" ,it i"
June 1998 to further delineate the extent of th€ contaminant plume. since the installation of
MW4 and MW-5, all five on-site monitoring wells have bein sampled three times. per the last
groundyater monitoring evont in January 1999, free product was o6served in both wells MW-2
and MW-3, and ttre furthest downgradient (southeastirry) on-site we[, Mw-4, identified 290ppb
T?Hg, 230ppb benzene, and l,300ppb MTBE.

MTBF', is known to migrate faster and further than TpHg and BTEX in groundwater due to it's
high affinity to groundwater, and is much slower to bioJegrade than the other gas constituents.
consequently, this office is concemed with the elevated IrifBE ioncentrations"uelng i;;tiirJ in
downgadient r#ell lv[rV-4, and is rcquiring that the ccnta,rrinarit plume be further
characterized/delineated. Per the "creek and watershed Map ofbakhnd & Berkeley," published
by the oakland Museum of californiq there is an uaderground culvert running belo#the eastem
portion of the site' The required charaiterization work should provide informition to this office
on the liklihood ofthis culvert acting as a conduit for contaminant plume migration.

A workplan addressing the above required work should be submitted to this office within
60 days ofthe date ofthis letter (January 03,2000). Any requests for extensions of the due
date, or modifications of the required tasks, should be submitted to this office in writing.

Lastly, per my conversation with Jeriann Alexander, subsurface consultants, Inc., on November
08' 1999, the site has received pre-approval from the state usr cleanup Fund for continued
quaderly groundwater monitoring and moithly free product removal. ihe next quarterly
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qroundlv.atl monitoring event aud- free product removal is required to be implemented within 45days of the date of this letter (i.e., by December 20, rggg). e reporr documenting the wort 
- '-

should be submitted to this office wi *n 4s days aftercomptet'ng neta activities.

Ifyou have any questions or comments, please contact me at (510) 5 6,t-6763.

Don Stough
Re: 327 346 Steet
November 08, 1999
Page 2 of2

Cc: Jeriann Alexander
Subsurface Consultants, Inc.
3736 Mt. Diablo Blvd.. Ste 200
Lafayette, CA . 94549-3659

Jonathan Redding
Wendel, Rosen, Blaok & Dean, LLp
P.O. Box 204?
Oaklan4 CA 94604-2047

Sincerely,

Juliet Shin" R.G.
Ilazardous Materials Specialist
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ALAMEDA COUNry
HEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, esency Director
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March 8, 2000

Don Strough
Strough Family Tn:st of 1983
PO Box 489
ordd4 cA 94563

Dear Mr. Strough:

ENVIRONMENTAL HEALTH SERVICES
ENVIFONMENTAL PROTECIION (LOPI
1131 Ha6or Bay Parkway, Suite 2S0
Alameda, CA 94502-6577
(510) s67.6700
FAX (510) 337-933s

Subject: Val StroughChevrolet,321-34n St., Oakland CA 94609;
stld 3035

"Groundwater Monitoring Report and Scope of Work for Additional Plume Characterieation" by
Subsurface Consultants, Inc., dated Febru ary 7,200O, was reviewed. The bioparameters used,
COz, DO, and pII, may aot be adequate to demonstrate bioremediation- Provide justification.
The "Scope of Additional Site Characterization ' is acceptable with the previous agreement that
the presence offree product will be checked in all wells on a quarterly basis and ifpresent it will
be removed using a bailer and stored for proper and timely disposal. Please submit reports of
the free product status including amount found, method used for removal, amount removed, etc.

If you have any questions, you may contact me at (510) 567-6746.

Sincerely,

>-"\\ b=*
DonHwang 

-->

Hazardous Materials Soecialistp
C: Gene Ng, Jeriann Alexander, Subsurface Consultantg Inc., 3736 Mt. Diablo Blvd.,

Suire 200, Lafayette, CA 94549-3659
I
I

t
I
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Sheet 1 of 1
Project Name & Location: 327 34th Street

Oakland, Cali fornia

Ground Surface Elevation:
Top of Casino Elevation 96.60 feet
Elevation Datuml

TOC of MW-3 = 100 feet
Dril l ing Coordinates:

not suNeyed
Start: Date Time

7l17lOO 08145

Finish: Date Time

7l17lOO 12:30Dri l l ing Company & Dri l ler:
BAE|, Jeff Dri l l ing Fluid:

None

Hole Diameter:

8'
Rig Type & Drilling Methodl

CME 75 / Hollow Stem Auger
Sampler A) California (2.5" O.D.,2.0" LD.)
Type(s):

Logged By: ! G.W.L. During Drilling
! Before developement on 7/20/0(

Sampling A) 140 lb automatically tripped hammer d30" drop
Method(s):

Backfi l lMethod: Date:

Well construcfed 7/17100
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SOIL DESCRIPTIONS WELL CONSTRUCTION

GROUP NAME (GROUP SYMBOL)
color, consistency/density.
moisture condition. otherdescriptions
(Local Name or lvlaterialType)

Flush Mounied
VvellCover

Locking
Wel lCep

I

l
2

3

1
1
2

3
5
I

6
IL

7

6

E

3

1 3

1 3

s6

0

0

0

0

ASP}I.ALT 8. INCHES THICK
COBALES UP TO 8 - INCHES IN DIMETER
CLAYEY SAND w|TH GRAVEL {SCI
Da* brown, bose, moist, medium to coarse grain sand, with brick
fragments (till)
LEAN C|_AY W|TH SAND (CL)
Datk bro$o. so[. rnoist
CLAYEY SAND WTH GMVEL {SC)
Dark browl, kos€, moist, medium to coars€ grain sand, with brick
fragments (fill)
LEAI'I CLAY WTH SA D (CL)
Motded bro,vn and orange soft, moist, with brick fragments

CLAYEY SAND (SC)
Motlled bro^n, loose, soft, moisl

POORLY GRADED SILTY SAND (SM)
Grayish green, loose, moist

LEAN CLAY WITH SAND (CL)
Light brown, very Gofi, moist

POORI-Y GRADED SAND W|TH S|LT(SP)
Grdy, loose, \ /et

Y'/ELL GRADED SAND vv|TH GRAVEL (SW
Orange, loose, v/et, clay lens from 30.25 to 30.75 fuet

Y

V

Neat Cement
Seal

Bentonite Pellet
Seal

Lonestar #3
pack
2-inch x
0.020-inch
slotted screen

Bottom Cap at
30 feete

Bottom ol bo ng al31.5 feet below ground surface.

.t
t

I
lll Subsurtare Consull,anls, lnc.
I I GeoLechnical& Envkonmontal Engineers
-

327 34th Street
Oakland. California

BORING

MW.6JOB NUMBER DATE

1039.008 12/OO
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D2487-93

For definition ofdual and borderline symbols, see ASTIVI D2487-93.

KEYTO TEST DATAAND SYMBOLS

MAJOR DIVISIONS GROUP NAMES

U)
J

;E,
NFB
=sF< . e ' :

a6=

ge'

GRAVELS

tulore than 50%
of coarse fraction
retained on No. 4

sieve

Clean gravels
less than
5% fines

GW i."oj \ lell-graded gravel,
\ /ell-graded gravelwith sand

o  E t
O ^

Poorly graded 9ravel,
Poorly graded gravelwith sand

Gravels with
more than
12Vo tines

Gtvl

/o-/n

74;2,
o,/a'

Silty gravel,
Silty gravelwith sand

Clayey gravel,
Clayey g|avelwith sand

SANDS

507o or more
of coarse fraction

passes No. 4
stsve

Clean sand
less than
5% fines

SW
WellSraded sand,
Well{.aded sand with gravel

SP
Poorly graded sand,
Poorly graded sand with gravel

Sands with
more tnan
12% fines

SM
Silty sand,
Silty sand with gravel

Clayey sand,
Clayey sand with gravel

a

Y q c )

^  6 . 9

2se
d; :
os  9
z
tr

SILTS AND CLAYS

Liquid Limit Less than 50%

ML
Sift, Silt with sand or gravel, Sandy or gravelly silt,
Sandy or gravelly siltwith gravel or sand

CL N Lean clay, Lean clay with sand or gravel, Sandy
or gravelly lean clay, Sandy or gravelly lean clay
with qravel or sand

OL
Organic sift or clay, Organic silt or clay with sand or
gravel, Sandy of gravelly organic silt or clay, Sandy or
qravellv orqanic silt or clav with qravel or sand

SILTS AND CLAYS

Liquid Limit Greabr than 50%

MH
Elastic silt, Elastic silt with sand or gIavel, Sandy or
gravelly elastic sift, Sandy or gravelly elastic silt with
oravel or sand

CH N Fat clay, Fat clay with sand or grawl, Sandy or gravelly
tut clay, Sandy or gravelly fat clay with gravel or sand

OH N Oroanic silt or clav. Oroanic siit or clav with sand or
gfa-vel, Sandy or drave'ily organic silt 6r clay, Sandy
or qravelly orqanic silt or clav with g ravel o. sand

HIGHLY ORGANIC SOILS ft Peat

Perm - Permeability
Consol - Consolidation
LL - Liquid Limat
Pl - Plasticity lndex
Gs - Speciflc Gravity
MA - Particle Size Analysis
-?no

N D
- Percent Passing No.200 Sieve
- Not Detecied
- Tube Sample
- Bag or Bulk Sample
- Lost Sample
- First Groundwater
- Stabil izedGroundwater

I
tr
m
g
]Z

Shear Confining
Strength Pressure
(psf) (ps0_
3200 (2600) Unconsolidated-UndrainedTriaxialShear
3200 (2600) Consolidated-UndrainedTriaxialShear
3200 (2600) Consolidaied-DrainedTriaxialShea.
3200 (2600) Consolidated-UndrainedSimpleShear
3200 (2600) Consolidated-DrainedSimpleShear
27OO (2000) Consolidated-Dlained Direct Shear
470 Uncpnfined Compression
700 Laboratory Vane Shear
300 Field Vane Sheat

Torvane Shear
Pocket Penetrometer

TxUU
TxCU
TxCD
SSCU
SSCD
DSCD
UC
LVS

RFV

PP
divided by 2)

800
400

fIl SubsurfaceConsullants,lnc.
g|l GeotechnicalS Environmental Engineers

327 34th Street
Oakland, Califomia

JOB NUI\,IBER

1039.008
DATE

12tOO
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GROIJNDWATER DEPTIIS

ProjectName I jt- 34tr :f- f F-" p.".[". t /Le,^u* l)

,5  3 . .1 .  b . t r l
f

Measured by:

Well Date Time
Groundwater
Depth (feet) Comments

3 t2I /  L^ v-1 ) -) t L "2  5 N . .  n , . 1 . .  ' - \  t \ r  o . \ , . .

H d - 4 o \3x 14,Y0 ru- lnr-J*-+ . ,^ ^A, r
,M w-5 o 145 tc . l5 AL ,r . .1*-t !\ u ^,1 , ,

^ a w - Z o  q  5L l "  0q . , \ . ,r 5 ,/11." o .-of * Jl-r (

.t t >9s9 l - ? "  l 4 1+',*.1 uc ...\-.' ^,, f."i ^."4...
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PROJECT NAME:
JOB NO.
SAMPLED BY:
DATE:
MATTIER:

$ubsurface Consultarts, Inc.

wHLNo.:  { .htu- l
wElr cAsrNc DIAMETE* Q- "

WELL MATERIAL: -..._-.--_-
TOC EITVATION:

CATCUI-A'IED PURCE VOLI]ME b, Ly' gar*,
(feet ofwat€r t casinS diaz * .0408 r # ofvolumes)

FEET

TAPE & PASTE

FREE PRODUCT

PTJRGE METHOD

I rorAl DErrH oF cAsrNc (Broc) 40 tt+., rtnt

I orroroo*ottNDwArER(Broc) Iq,b3 ro,(4 a>)

FEET OF WATER IN WELL

MEASUREMENT METHOD

/ / .  cf

ELECIRONIC SOUNDER

CONDUCTMTTY COMMENTS

DEprH To cRouNDwArER wuEN 80Dl. REcovERED B(3-5

ACTUAL DEPTH TO CROTJNDWAIER BEFORE SAMPLINC ETOC)

SAMPLING METHOD

I
I
I
I
T
T
I
I
I
I
t
I
I
I

CONTAINERS / PRESERVATTVE

ANAIYSES:

2 ,/-- 
,-. LtrqR@,r.tbQ-r),I{IML

3/ H(g
e+rm* 4O rrL

I / t:nfz4szytr<4
. ffi.5l.- p"L1

MISC FIEI,D OBSERVATION:



:  ,  . i_ . :  -  i l : : . -  :  _ :

PROJECT NAME:
JOB NO.
SAMPLED BY:
DATE:
WEATIIER

Suhsurfaue Consultants, hc.

WEIINO.:i
WELL CASING DIAMETEfu

WELL MATERIAL:
121'

TOC EIIVATION:

roTAI DEPTII oF cAsING tlToq 9L'L|Q FrsjT cArcr.,L{'rED pnRGE voLrJME (0.() s o*

DEprlr ro GR.'ND*ATER woc) Z,D,YQ ,*r(q'.3q)(raornut,'' 
casiu dif * '0408 ' # ofvoluo*)

.  -  _ t
FREE PRODUCT

PURGE METI{OD

FEET OF WATER IN WELL

MEASIJREMENT METHOD

--Jl-'lz!-,o,

TAPE &PASIE

CO}IDUCTIVTTY

ELESIROMC SOTJNDER

COMMENTS

I
I
I
I
I
l
I
t
I
I
t
T
t
I
I
t
l
t
T

ACTUAL DEPTII TO GROTJNDWATER BEFORE SAMPLING (BTOC)

SAMPLING METHOD

DEPTH TO GROIJNDWATER W}IEN 80% RECOVERED

CONTNNERS / PRSSERVATTYE

ANAIYSES:

2 ,/-
: rlner@,,rr4_f)

I / unprtz.sen:<4
. ctcs*- p"t1

."t IZ5O rnu

MISC FIELD OBSERVATION:



I
I
I
I
t
I
I

t
T
T
t
T
I
I
T
I
t
I
I
I

,i: d.'+;.j.,ti-,,ia.: ,,..:':-,,, ,;":::::+, ,'-.i -

PROJECT NAME;
JOB NO.
SAMPLED BYI
DATE:
WEATTIER

FEET OF WATERIN WEII

MEASUREMSNT METHOD

i l-E7 FREE PRODUCT

PURGE IViETHOD
FEET

TAPE &PASTE ELECIRONIC SOIJNDER

CONDUCTIVITY

ACTUAL DEPTH TO GROUND1VA1ER BEFORE SAMPLING (BTOC)

SAMPLING METHOD

b6. ur .

Suhsurface 0onsultalts, Inc.

WELL NO.;
WELL CASING DIAMETER:

WELL MATERIAL:
TOC ELEVATION:

rorALDEprHoFcAsrNG(Broc) 2e ,qK r*rfA'OA 
:.,TTryr*o-ryo!,r* S, g

DEprH To cRouNDwATER goq gz ,(f b rwr 
(f€€t of 'mter I casins di'2 ' 0408 ' # of volu'o6)

3c

COI\,TMENTS

DEPTTI TO CROIJNDWAIER WI{EN 8OryO RECOVERED

CONIAINEFS / PRESERVATIVE

ANALYSES:

2 ./----. 
r;rrll@.14w_r)

I / Unsttson-;<4
. oH*- (:"rt

10 ML

3 t-l'u_
esmn 4O rrr L

".t I256 ,nt-

MISC FIEI^D OBSERVATION



'. 
;i+n ;.::; :tj-+;'l- .

PROJECT NAME:
JOB NO.
SAMPIID BY;
DAIE:
WEATIIER

Suhsurf ace Consultants. Inu.

wE,t-No.:_y]1Ll) -/._
WELL CASING DI,AMETER '2 

"
WELL MATERIAL:
TOC EEVATIOM

TOIAL DEPTH OF CASING (BTOC)

DEPIII TO GROUNDWATER (BTOC)

TEET OF WATERIN WEII

MEASUREMENT MET}IOD

CALCT]L{TED PURGE VOL1IME
(fcct of wara. I casitrg dil . .o4{)8 r # of Voluocs)

4,tb ,o,
FREEPRODUCT

PT'RGE METHOD

TAFE & PASTE ELECIROMC SOUMER

I
I
t
I
I
I
I
I
I
T
I
I
I
I
I
t
I
I
I

CONDUCTIVTry

ACTUA! DEPTH TO GROTJNDWATER BEFORE SAMPLING (BTOC)

SAMPLING METHOD

DEprH To cRouNDwATER wHEN 80% REcovERED M , trd 7

CONTAINERS / PRFSERVATIVE

ANALYSES:

Z/----=-txrun@;u_r)
{O ML

3 E(q
eq** 40 nrl

I ,/ un{yltscnt<4
. Grr*n- (C"tl

MISC FIET D OBSERVATIONj



I
I
I
I
I
I

PROJECT NAME:
JOB NO.
SAMPLED BY:
DATE:
WEATIIER

DEPIII TO GROUNDWATER (BTOC)

FEET OF WATER IN WELL

FE\4'n\
l t , fU

FREE PRODUCT

PURGE MEMOD

I 
MEASUREMENT METHOD TAPE & PASTE ETECTROMC SOUNDER orHER

-g

CONDUCTMTY

DEPTII TO GROUNDWATER WIIEN 8f/6 RECOVERED

ACTUAL DEPTII TO OROUNDWATER BEFORE SAMPLING (BTOC)

SAMPLING METI{OD

Subsurfam Consultarts, Inc.

1VELL NO.:
WELL CASING DTAME'IER

WELL MATERIAL:
TOC ELEVATION

To.rAL DEprrr oF cAsrNG (Btog '7ZrQ.o 
rwr cAlcur-{'rED pTJRGE voLUME 3,-'3

(ftct ofwror . -"i"g Aia'1 ' .040t r # ofVolume*)

COMMENTST
I
I
I
I
I
I
I
t
I
I
I

CONTAINERS i PRISERVA'ITVE 2/-----=; 
ffi@,nar)

I ,/ unfrws<n'<4
. cr**- P"L1

4l

,(|ML

3 H(q
emn 46 rnL

.eNlLYSrS:
Z5O rnt-

MSC FIELD OBSERVATION:

"s,



! j.jj 1: "n rj,:i:.,.-ri; ii:

PROJECT NAME:
JOB NO.
SAMPLED BY:
DATE:
WEATHER

TOTAL DEFIII OF CASING @TOg

DEPTI{ TO GROUNDWATER (BTOC)

TEET OF WATER IN WELL

MEASTIREMENT METHOD

w "e\

fEE I

FEET

FEE-T

TAPE &PASTE

i F,.vt n

Suhsurface Consultalts, Inc.

WELL NO i
WEII CASING DIAMETER

q/ELL MATERIAL:
TOC EI"EVATION

l0 \'dtg 'o{'- ̂
cALclJr-dlEDpuRcE voLllME lb. F2- $*"
(feet ofwatcr r casing dia2 + .0408 * # ofVo{umes)

FREE PRODUCT

PUnCt t"mT|OO

FI ECIROMC SOUMER

I
I
I
I
t
I
T
T
I
T
t
t
I
I
I
I
I
I
T

CONDUCIVITY

DEPTII TO GROTJNDWATER WHEN 809/0 RECOVERED

ACTUAL DEPTH TO GROIJND\#ATER BEFORE SAMPLING (BTOC)

SAMPLINC METHOD

rq,q3

CONTNNERS / PRESERVATTVE

ANALYSES:

2 /-
,-ffi@,14e-r),I{IML

3 t-+(g
sxnn 4O rnl

' 
I / ungUse-r+,<4

. oF*F- P"rt
Z5O rnt-

MISC FIELD OBSERVATION:



:";*.". i. .-_,i;.:...j,,: -, : .

PROJECT NAME:
JOB NO.
SAMPLED BY:
DATE;
WEAJI{EK

$ubsuface Consultants, Inc.

WELL NO,: irl r tt - A
\VELL CASINC DIAMETER: 2"

WEI,L MATERIAL:
TOC ELEVATIONT

rorar, oerrr or ieswc arcrc;l '\9,45 rwt CAICULATED PURGE VOLUME tI \xie
DEFTH TO GROUNDWATER (BTOC)

FEET OF 1VAIER IN WELL

MEAS1JREMENT METIIOD

(fed of wrt r * 9asirg dia' r .0408 r,# of VoluIlcs)
tb,q3

I
I
I
I
I
I
t
T
I
T
I
t
t
I
t
I
I
I
I

CONDUCTTVIry

ACTUAI DEPTII TO GROUNDWATER BEFORE SAMPLING @TOC) 1-T 'z\

DEPTH TO MOUNDWATER WIIEN 8O96 RFCOWRED

SAMPLING MEIIIOD

CONTA.INERS i PRTSERVATTVE

ANALYSES:

MISC FIELD OBSERVA ON:

-' r,nER W-A-)
I / unqusz'a-'<4

cFs*- paq
4Jl256 rytL



GROIJNDWATERDEPTES

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
t
I

iv,,cuc r-,-l.*i

Project Narne: .--{

Well Date Time
Groundwater
Depth (feet) Comments

rvi ^l -l sl t r  l t f t - 4 ( i . x N.t O t')['L.:'v

N\ \^.. - 2 i rt Ii r lril) . - ? - )  t -
9tr,"r,,iff f,-rt.Ll'r'c.ain\or,rn I rJ zr ',. N-r

r-1. iaqi.. y1.LF , B/ u't p,'1. i L n r, .nri I

tv r ,  " .  -3 l l r i lm 1 'r ).A \iic l.tl r it.rr"!-,lf: rr c{e,r rt.c il rltt
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lv1! i, - h c Jirl ()i ')n t+5 tg, .^il r: (,', rj Mn
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This data packaqe has been reviewed for technical-  correctness
and comnlelen"ss- Release of th is data has been aut.hor izer l
by Ehe Laboratory Manager or t .he Manager 's designee, as ver i f ied
by the fol lowing signatures. The resul- ts contained in this
report  meet al l  requirements of  NELAC and pertain only Lo those
sampJ-es which were submit ted for analysis.

Reviewed by:

Reviewed by:

r r ^ r  -  - - - r - - - ^  - - . ,  b e-L  r r - !  D  Pd\ j ^ -d .ve  "Lay

ELAP # 1459

r a n r n r l r r n a d  n n l r . '  i n  i F c  a n t - i  r F r r r

T ICAL  REPORT

D r o n r v a A  F n v .

Subsurface consultants
3736  M t .  D iab lo  B f vd .

ULI ] .EE  ZUU

Lafayet. te,  CA 94549

Da te :22 -AUG-00
J O D  I \ U I N D E T :  . L + b b 4 J
D r ^ i a ^ t -  T n .  r \ T / l

T . ^ - . t -  i  ^n  .  q t -  r ^ r rd l . r

Paqe 1 ot %



Gb 
curfis &Tompkins, Lrd,

Laboratory Number: 146643
Client: Subsurface Consultants, Inc.
Project Name: Strough

Receipt DaIe:07121/00

CASE NARRATIVE

This hardcopy data package contains sample results and batch QC results for six water
samples recelved from the above referenced project. The samples were received cold
and intact.

Total Volatile Hydrocarbons: No analytical problems were encountered.

Total Extractable Hydrocarbons: No analytical problems were encountered.

Gasox: No analytical problems were encountered.

Metals: No analytical problems were encountered.

General Chemistry: The matrix spike recoveries for ferrous iron were outside
acceptance limits. The associated laboratory control sample recovery was acceptable.

The matrlx spike recoveries for orthophosphate and sulfate were outside acceptance
limiis. The associated blank spike recoveries were acceptable. No other analytical
problems were encountered.

RSK-I75: The analysis was performed by Performance Analytical Inc. in Simi
Valley, California. Please see the Performance case narrative.
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Cb 
curris &Tompkins. Lrd,

I
t
I
I
t

F i e l d  I D :
Tl4)e :
Lab ID:

MW- I
SAMP],E
1 4 5 5 4 3 - 0 0 1

!a_Ln !  ac :

Analyzed r
1 . 0 0 0
o 7  / 2 2  /  0 0

r,ab #: L46643 Location: strouqh
Cl ien t :  Subsur face  Consu l tan ts  p rep :  EpA 5030

Mat r lx :
Un i ts :

Water

57]-69

Sampled;
Rece ived:

o 7 / 2 0 / O O
o 7  / 2 r /  o o

Gasoline c7 - c12 ND
ND

ND
ND
IiID

5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0

EPA 8O15M
EPA 8  O21B
EPA 8  0218
EPA 8  0218
EPA 8  0218
EPA 8  0218

Toluene
Ethylbenzene
o-Xylene

0 . 8 0

m,  p -Xy lenes

F i e l d  I D :

I JAI ,  IU :

MW-3
SAMPLE
746643-002

Lraln !  ac :

Analyzed:
1 0 0 . 0
0 1  / 2 2 /  O O

T
I
I
I
I
I
I
t
I
I
I
I
I
I

Tri f luorotoluene ( FID)
Bromof luorobenzene (FID)
Tri f luorotoluene ( pID)

rL2
1 1 8
1 1 5
72r

5 9 - 1 3 5  E P A  I 0 1 5 M
6 0 - 1 4 0  E P A  8  0 1 5 M
56-L42 EPA 80218
5 5 - 1 4 9  E P A  8 0 2 1 8Bromof luorobenzene (PID

Gaso l ine  C7 -C l2 5 9 , 0 0 0
5  , 7 O O

1 4 , 0 0 0
1 , 6 0 0
2 , 9 0 0

5 , 0 0 0
5 0
5 0
5 0
q n

EPA 8OI5M
EPA 80218
EPA 8  O21B
EPA 8  0218
EPA 8  0218
EPA 8 0218

Benzene
Toluene
Ethylbenzene

m,  D-Xv lenes 6 , 4 0 0

Tr i  f  luoro to luene (F ID)  107 59-135 EpA gOt5M
Bromof  luorobenzene (F ID)  Lzo  E0-140 EpA 80r5M
Tri f luorotoluene (prD) t-11 56-:-42 EpA 8o2lB
Bromof  luorobenzene (P ID)  119 55-149 EpA 802L8

C = Presence eonfirmed, but confirmation concentration differed by more
ND = Not Detected
RL = Reporting Limit
Page l" of 4

than a factor of two
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GCl9

Sample Narne : 146641-002, 5?169,+MTBE
FileNane : Gi \GC19\DATA\203X035, law
Yethod : TVHBTXE
Start Tlme : 0,00 nln End TlEe
Sca.Ie Factof: -1.0 Pfot Offset:

l ' | , , . -  r
IYLU.5

TVH 'X '  Data Fi Ie (FID)

2 6 . 8 0  l l l n
6 r V

Sanple t:  100X,C1
DaEe | '1/22/00 02125 n4
Tine of Inlecl i .onr ?/22100
Lci!, Polnt : 5.?8 rnv
Plot Scale: 250.0 nv

Response ImV]

Page 1 of 1

01 :58  PM
Hlgh Point :  255.?8 lnv

-0.80

=1,1?=2.'to
=?.*Q
=l:91
:i:4i:x15
=4-5a
=4.95

-5.70
-6. t  t
-€.51

+:89
7 -73

-E.20
-8.62
-9.1 1
-9.50
-9.92

J

BROMOF -

-10 .5

-11.5
-1  1 .9

;-12.7
-13.2

-74.1

-15.4
- l 5  t-16:d
- t a  6

-1?:8
=11.t
118.0
-14.7
-19.0
=lE:E
-20.0
-20.1
-20.7
+1.0
-21 .5
=21.8

-J2.7
-23.7

-24.O
-24.3
-24.4
-25.2
-25.8
-26.1



Gb 
curts & Tompkrns. Ltd,

I
I
I
I
t
IFi .e ld  ID :

LAr '  I IJ :

MW-4
SAMPITE
1 4 5 6 4 3 - 0 0 3

l l rn _F ac :

Analyzed:
1 . 0 0 0
0 7  / 2 2  /  0 O

Lab # :  146543 Locat ion :  S t rough
Cl"ient: Subsurface Con6ultanus Prep: EpA 5030

Matrix:
Uni ts :
Batch# :

Water
ug/ !

5'7L59

Sampled :
Rece ived:

o 7 / 2 0 / O O
0 7  / 2 L /  0 O

I
IGaso l ine  C? -C12

Toluerle
Ethylbenzene
o-Xylene

2 1 0
9 1

l-9
4 . L

c

5 0
0 . 5 0
0 . 5 0
0 . 5 0

0 . 5 0

EPA 8015M
EPA 8  O21B
EPA 8  0218
EPA 8  0218
EPA 8  0218
EPA 8  0218m, p-xvlelles

F i e l d  I D :

Lab fD:

MW- 5
SAI''IPlE
t46643 -OO4

u l  L n  F a c  I

Analyzed:
1 . 0 0 0
o7 /22 /oo

I
I
I
I
I
I
I
I

Trif Iuorotoluene (FID)
Bromofluorobenzene (FID)
Trif luorololuene (PID)

r ! 2
L22
1 1 5

5 9 - 1 3 5  E P A  8 0 L 5 M
5 0 - 1 4 0  E P A  8 0 1 5 M
56-142 EPA 80218
5 5 - 1 4 9  E P A  8 0 2 1 8Bromofluorobenzene (PID

Gaso l ine  C7 -c12

Benzene
Toluene
Ethylbenzene

ND
ND

ND
ND
ND

0 . 5 0
0  . 5 0
0 . 5 0
0 . 5 0
0 . 5 0

EPA 8O]-5M
EPA 8021E
EPA 8 O21B
EPA 8  0218
E ] P A  F N ? 1 R

EPA 80218m,  p-Xv lenes

Trif luorotoluene (FID)

Bromofluorobenzeue (FID)

Tri f luorotoluene ( PID)

1 0 9
1 1 1
'J -L2

1 1 7

5 9 - 1 3 s  E P A  8 0 1 5 M
5 0 - 1 4 0  E P A  8 0 l s M
56-142 EPA 80218
5 5 - 1 4 9  E P A  I 0 2 1 8Bromofluorobenzene (PID

C = Presence confirmed,
ND = Not. Detected
RL = Reporting Limit
Page 2 of  4

t
I
I

but confirmaEion concentration differed by more than a factor of two



GC19 TVH 'X ' Data Fi le  (FID)

sanple Nane :  14 5643-003,57169. +MTBE

I r i leNane :  c :  \ t r19\DATA\203x02?. ra ' ,
I Method : WHBTXE
I star t  l ine :  0.00 ]n ln End Tine

Scale Factor :  -1.0 Plot  Offset :

Sanple *r 81
Date | '7 

/22/00 09:.21 Ini
I lne of lnject ion: 7/22100
Low Point :  5.84 nV
P.Iot scale: 250.0 nv

Response {mV]

Page 1 of 1

08 :54  xM
Hiqh Potnt :  255.84 nV2 6 . 8 0  m i n

I Mur- +

t
IH

-0.82
-'t .12
:1.iQ=2:TI

l=
ls

:4:98
=X:81
:t:AE
=6.11
:flr,
=7.08

=7 .72
-8 .19
-E.59
-8.95
-9.29

=?f6
-10 .4

:l?r?
- 1 1 . 5
- 1  1 . 9-12 .2

=13:2
=1lf

=21-8-n.2
-n.7

=11:!
J3.8

._7LE
-J5.4
-25.7
-38,'

-15 .4

:lE:6
-16.5
-11.9
=11:t
-1 8.0

:18:7
=lg,g
-1S.9
-20.3
=?8:6



Cb 
clrls &Tompkins. Lrd.

Lab #:
Cl ient :

Matrix:
u n a t s :

Wager
u g / L
51L69

Locat ion :

Sampled:
Rece ived:

l j l t n  f a c :

Analyzed :

SErough
E P A  5 O 3 O

0 7  / 2 0  /  0 0
0 7  /  2 L /  0 O

1 . 0 0 0
0 7 / 2 2 / 0 0

Batch#:

!  le_Lo _LlJ:

Lab ID:

t46643
Subsurface ConsulEants

MW- 7
SAMPI,E
1 4 5 6 4 3 - 0 0 5

Ga6o

Toluene
Ethylbenzene

m,  D -Xv lenes

EPA 8 O15M
EPA 8O2IB
EPA 80218
EPA 8O2IB
EPA SO2IB
EPA 8 02 ].8

ND
ND
ND
ND
t{D
ND

0 . 5 0
0  . 5 0

F i e l d  I D :

Lab ID:

MW- 5
SAMPLE
1 4 6 6 4 3 - 0 0 6

! lJ,n !, ac :

Analyzed:
1 . 0 0 0
o'7 /22 /  0O

I
t
T
I
I
I
I
t
I
I
T
I
T
I
I
I
I
I
I

Tri-f luorotoluene (FID)

Bromofluorobenzene (FID)
Tri f luoroColuene ( PID)

L L 2
TL4
1t-4

5 9 - 1 3 5  E P A  8 0 1 5 M
5 0 - 1 4 0  E P A  8 0 1 5 M
56- r42  EPA 80218
5 5 - 1 4 9  E P A  8 0 2 1 8Bromofluorobenzene (PID

Gaso l ine  C7 -C12

ND
ND
ND
ND
ND

5 0
0 . 5 0
0 . 5 0
0 . 5 0
n  q n

EPA 8O15M
EPA 8  0218
EPA 8  O21B
EPA 80218
EPA 80218
EPA 8  0218

Benzene
Toluene
Ethylbenzene

m,  D-Xy lenes

Trif luorotoluene (FID) 1 1 3

1 1 ?
L 2 r

5 9 - 1 3 5
50 - t -40

EPA

8 015M
8015M
8 0 2 L B
8  0 2 l B

Bromof luorobenzene (FID)

Trif luorotoluene (PID)
Bromof fuorobenzene (PID

C = Presence confirmed, but confirmation concentration differed by more
ND = Not Detected
RL = Reporting Limit
D:.rA ? / ' \ f  .4

than a factor of two



GC19 TVH IXI Data Fi le  (FID)

sanp],e Nane : cC! ltng.Qe720162,5? 169, 001fS9313, 5/ 5000
Fi leNalne ;  G: \GC19\DATA\203X002. raw

laethod : TVHBfiE

l:::i: l:5.,: 
':l:.*' 

Fi:.';?;".,; 
25'80 nln

I &r-P;"..--*-*J*4

BROMOF -

Sarp-Ie *: GAS
Da te  |  7 /21100  05 r10  PM
T1iae of InJectlonr ?/21100
Low Polnt |  6,18 mY
P.Iot scale: 250.0 InV

Response [mV]

Page 1 of 1

01 :48  PM
Hlgh Polnt ;  256.1,8 mV

I
I
I
I
I
I
I
l+
F

=l
-)

==r[
-:{
-4

I
=4

11-.,
-P
-8

-I-x

:o

=t
N

T
I

I

t
t
T
I
I

-1E.2
-'14.7
=19.O
=18:E
-19.9
-20.4

=78:8-21.2

=21-B
-22.3
-22.7

*3,1
-24.O
=24.3
=24-6
=25.O
-25:5
-26.1
-25.4



Gb 
curtis & Tompkins. Lrd.

rab  # :
C L i e n t :

Batch#:

LA-o  IL I :

WaEer
1Jg/ t'

Locat ion  I

Sampled:
Rece ived:

! r ! n  l a c :

ArIalyzed:

Strough
EPA 5O3O

o 7 / 2 0 / O O
0 7  / 2 L /  O O

r . 000
o 7  / 2 L /  0 O

746643
Subsurface Consultants

I
I
t
T
I

Matr ix :
Un i ts :

B],ANK
QC720 '7  6 r

Benzene
Toluene
Ethylbenzene
o-Xylene

ND
ND
ND
ND
ND
ND

5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0

EPA 8015M
EPA 80218
EPA 8O2IB
EPA 80218
EPA 8 02 ].8
EPA 8O2IBm, p-Xvlenes

C = Presence confirmed,
ND = Not Detected
D r  -  D a n ^ , + i n ^  r i h i { -

Page 4 of  4

I
I
t
I
I
I
T
I
I
I
I
I
I
T

Trif luorotoluene (FID)

Bromofluorobenzene (FID)

Tri f luorotoluene ( PID)

1 0 8
1 1 3
112
r r7

5 9 - 1 3 5  E P A  8 0 L s M
5 0 - 1 4 0  E P A  8 0 L s M
56-L42 EPA 80218
s s - 1 4 9  E P A  8 0 2 1 8Bromofluorobenzene (PID

but confirmation concentralion differed bv more than a factor of two



Cb 
curtis &Tompkins, Lrcr.

I
I
I
I
t
I

| L46643 T.ocation:
Client: Subsurface Consultants Prep: EPA 5O3O

lAD -LIJ :

Matrix :
una l l s :

QC!207 62
Water

u t ln  ! .ac  :
Batch#:
Analyzed:

1 . 0 0 0
57L69
o 7  /  2 L /  o 0

I
T

I

caso l ine  C7 -  C12 2 , 0 0 0 2 , 0 0 7 1 0 0
Benzene
Toluene
Ethylbenzene

NA
NA
ITA
NA
NAm,  D -xy lenes

Trif luorotoluene (FID) L 2 4  5 9 - 1 3 5
1 3 4  5 0 - 1 4 0Bromofluorobenzene (FID)

Trif luorotoluene (PID) NA
Bromofluorobenzene (PID) NA

NA= Nol Analyzed
Page 1 of  1



Gb 
curris & Tom'kin' Lid'

Lab # :
C l i e n t :

r46643
Subsurface ConsultanEs

Water
ls/L
1 . 0 0 0

Locat . ion :

Batch#:
Ana lyzed:

Strough
EPA 5O3O

57L69
o ' 7  / 2 2 / 0 0

Matrix:
Uni ts :
l j l  t t t  t  ac I

rype ,

Ethylbenzene

m, p -Xylenes

Lab  ID I QCrzO'7 63

caso l ine  C7 -C12

Benzene
Toluene

2 0 . 0 0
2 0 . 0 0
2 0 . 0 0
2 0 . 0 0
4 0 . 0 0

7 9 . 6 4

4 1  . 0 8

9 5

9 8
9 8
1 0 3

69-r]-1
6 A - L 2 4

1 0  - L 2 5

t
I

Tri.f luorotoluene (FID)
Bromof luorobenzene (FID)

Trif luorotoluene (PID)
Bromofluorobenzene (PID

1 0 1
1 0 s 5 5 - 1 4 9

I
I

Ethylbenzene
o-Xylene
m,  p  -xv lenes

QC!207 64

Gasoline C7 -C12

Benzene
Toluene

2 0 . 0 0
2 0 . 0 0
2 0 . 0 0
2 0 . 0 0
4 0 . 0 0

1 8 . 9 9

4 L . 7 5

9 5
9 9

1 0 4

69 -LL'7

6A-124

70-L25

0
0
I

1

2 0
2 0
2 0
2 0
2 0

Tri f luorotoLuene (FfD) NA
Bromofluorobenzene (FID) NA
Tri f luorotoluene (PID) 101 56-]-42
Bromofluorobenzene {PID) lO4 55-149

NA= Not Analyzed
RPD= Relative Percent Difference
Page I of l-



Cb 
curris &Tompkins. Ltd.

L a b  # :
C l ien t :

r46643
subsurf ace consultanEs

Strough
EPA 5O3O

Fie ld  ID:
MSS Lab ID:
Matri-x:
Un i ts :
D i .1n  Fac :

zzzzzzzzzz
1 4 5 5 5 6 - 0 0 2
Water
\tg/L
1 . 0 0 0

Batch#:
Sampled r
Recei.ved:
Analyzed:

0 7  / L 4 /  0 0
0 7  / L 4 /  0 0
o 7  / 2 2 / O O

Type : MS Lab ID: QCr2O' .7 65

Gagol ine  C7 -C12 ? 4  q c 2 , 0 0 0 2 , 0 L 5 9 9 b 5 - _ t l  L

Benzene
Toluene
Ethylbenzene

NA
NA
NA
NA
NAm, p-Xvlenes

I
I
I
t
I
I
I
I
I
I
T
t
I
I
T
t
T
I
I

MSD L  E '  T U : QC72O7 66

Tri f luorotoluene (FID)

r 3 4  5 0 - 1 4 0Bronof luorobenzene (FID)

Tri f luorotoluene (PID) NA
Bromofluorobenzene (PID) NA

Gaso l ine  C7 -C12

Toluene
Ethylbenzerre
o-Xylene

2 , 0 0 0 2 , L O 4  1 0 3  5 5 - 1 3 1  4  2 0

m,  E-Xv leneg

NA
NA
NA
NA
NA

Tri f luorotoluene (FID)

1 3 8  5 0 - 1 4 0Bromof luorobenzene (FID)

Tri f luorotoluene (PID) NA
Eromofluorobenzene (PfD) NA

NA= Not Analyzed
RPD= Relative Percerrt Difference
Page 1  o f  1



Gb 
cudis&Tompkins,Ltd

I
I

Cl ien t . :

11x :
U n i t s :

subsurf ace consultants

aEer
ug/ t

E P A  3 5 2 0

0 ' 7 / 2 L / 0 0

t
I
I' I C  L d  I 1 J :

,ab ID :

MFI- 1
SAMP],8
L 4 5 6 4 3 - 0 0 1

Batch# :
Prepared :
Analyzed:

q 1 ) 4 4

0 7 / 2 5 / 0 0
0 7 / - 7 / 0 o

T

r a e  L o  _ L L l :

raD -LU :

MW- 3
SAMPI,E
L46643-002

Batch#:

Ana lyzed:
0 ' 7 / 2 5 / o o
o ' 7 / 2 7 / 0 0

I
I
I

t

Jr.e.Lo . i .Lr:

,ab rD:

MW- 4
SAMPLE
1 4 6 5 4 3 - 0 0 3

Batch#:
Prepared :
Analyzed:

0 7  / 2 5 /  o o
0 7  / 2 7  / O O

I
I
I

l  aerc l  _LL, :

l  D .LD:

MW- 5
SAMPLE
r46643 -OO4

Batch#:
Prepared :
Ana lyzed:

5 1 2 4 4
0 ' 7 / 2 5 / o O
0 1  /  2 ' 1  /  0 0

I
I

Liqhter hvdrocarbons
safrpl-e exhibiLs fuel
Not  Detec ted
ReDortinq Limit

] f o f 2 '

contributed to the
pattern which does

quanti-tatr-on
not resemble standard

I
t
I
I
I



Sainp.I6 Narne i

I g:::;*" .
Sca.l-e Factor:

146643-002s9,51244
G: \tr15\cHB\2078066.RAw
BTEI{I80.}.rlH
0.00 nln End f lne :

0.0 Pfot Offset:

Chromatogram

sarnpte r:
Dare : 0?/2812000 12135 AI{
Tlne of Inject ion: 01/21/2OO0
Lo\.' Point : -22.08 nV
Plot Scafe: 1046.1 rnv

Response ImV]

Page 1 of I

08 :55  PM
High Point ;  1021.00 nV3 1 . 9 0  n i n

-22 nv

=14.8
=15-2
-15 .8
-16.2
:16.7

=17.3
-17.4

=ll6
:1d:5
-19.7
-20.3
-21.0
-21.6
12.O

I
I
I
I
I
t
I
I
l=,

;

l3
t
I
I
I
I
I
I

i{ru --<

=E.04

-9.51

-10.3
;10.8

1_11.7
-'t2.4
=12.9
=13.5
=13.9

-23.2
13.7
-21.2
-24.4
-25.4
-26.2

-27 .1



Gb 
curtis &Tompkins. Ltd.

Subsurf ace Consultants

Water
ug/ t

I
t
I
tU n i t s :

E P A  3 5 2 0

0 7  / 2 7 / 0 0Rece ived:

Batch# :
Prepared:
Ana lyzed:

' t -e,Lcl ru:

,ab ID :

MW- 7
SAMP],E
1 4 5 6 4 3  - 0 0 5

5'1302
o ' 7  /  2 1  / 0 0
o 7  /  3 L /  0 o

,aerct  -L t - i  :

I/pe :
,ab ID;

MW- 5
SAMPLE
1 4 6 5 4 3  - 0 0 5

Batch#:

Ana lyzed:

51302
o ' 7  /  2 1  / 0 0
o '7 /3 r /00

t
I
I
t
I

f{pet_
-  D .LU:
l a b c h # :

BI,ANK
Q C 1 2 1 0 3 7
5 7 2 4 4

Ana lyzed:
0 1 / 2 s / 0 0
0 1 / 2 7 / O O

I
T
I
t
IPrepared:

Analyzed:U A D  I U :
Batch# r

BI,ANK
Q C 1 2 1 2  8 1
57302

o 7  / 2 7  / 0 0
0 a / 0 3  /  o o

L = Liqhter hvdrocarbons
Y = Saiple exiribitss fuel
ND = Not DeEected
RL = ReDortinq Limit
Page t  of  2 '

contributed to the
pattern which does

m r . h f i f : l - i - n

noc resernble standard

I
I
I
t
I



I
sanple Name : ccv,00es9461,dsl

Iiili{:." i:iliiil);ii"""'l;1,,^",
S c a l e  F a c t o r :  0 . 0  P l o t  O f f s e t :

I .U*"*-t Se^^--:O",'-./

I
I
t
I
I

=
,ii-=c-40

=---1
=

i;) --l

-_----l

- , =-: ---_-l^ =

--=
=

. l

-=
=

Chromatogram

3 1 . 9 1  n l n

sanple {:  sOOmg/I Page 1 of I

oate : 0?/2512000 11:15 Iu' l
T i ne  o f  I n j ec t i on :  0? /25 l2000  10 : {1  AM
tot Point r f , t f  tv High Point :  180'32 nv

P1o !  Sca le  r  173 .2  nv

Resronse lmV]

I
I

I
I

I
I

I 
r ' t '

ll"'

I ';'

2.06

2.91

t:2t
?'rit-
5 . b  /

I :'

-17 . le
-18.0C

. 1 9 . 5 '
-20.2

20.8,
21.5(

77:Ai
23.4 i

24.2
24.6.

29.1
29.8

i i '
194z.J\)

::2-79
,3 .21
3.58
T . A 1

4 >Id

.8 t8
a  7 7
i . \ b

I TCl
E  i {q  d l' o  7 1

. .1 t l  ' { !

1d.87

J t ,



Chromatogram

nple Name : ccv,00ws9l83, nlo
LeNane I G: \GC13\CHB\2078003. RA$
LhOd : BTEH154.I4TH
ert Tlne : 0.01 min End Tine :
a l e  Fac to r :  0 .0  P Io !  O f f se t :

c-30

3 1 . 9 1  m l n
-12 nv

SamFIe l :  500m9/]
Da te  :  0? /2512000  12 r0?  PM
Tine of lnject ion: 01125/2000
Lou Poi,nt |  -11,89 mV
PIo t  Sca ]e :  14  6 ,9  nV

I?espcnse ImV]

P a g e  1 o f  1

1 1 : 2 3  A l l
Hiqh Po- int  :  135.05 tnv

I
t
I
I
t'1.96

I
T
I
I

c-16

35e 
r

I
7 .78

. 9.20

31.r l  
l

'r'",',lul

33?!;



I
I Cb 

curls & Tompkins, Ltd.

Lab #r
C l i e n t : subsurface consultants

Str.,ugh
EPA 3520

Matr ix :
u n i L s :
Di ln  Fac:

Water

1 . 0 0 0

Batch#:
Prepared :

5't244
o '7 /2s /oo
0 7 / 2 8 / 0 0

lr*", I J  D tD: Q C l 2 l 0 3 I

lJaD _Ll- :

I
I
I
I
I
I
!*"o= *.t"rive Percent Difference

Page l  o f  1

I



Gb 
curiis &Tompkins. Ltd,

I
I

Matr ix :
Un i - ts :
L ' a  L n  l a c :

L a b  # :
C l i e n t : Subsurface ConsulLants

Water
ug/ ),
1 . 0 0 0

Locat ion :

Batch#:
Prepared :
Analvzed:

l l A I )  L L I :

strough

57302
o 7  / 2 1  /  O O
0 8 / 0 3 / 0 0

Q C r 2 L 2 8 2

t
I
I
IBS

D i e s e l  C 1 0  - C 2 4 3 3 9 7 0 4 5  -  1 1 0 I
I
ILab ID: QC1212 83

Hexacosane 9 0 +4 -r2].

Diese l  C l -o  -C24 7 3 1 '74 4 5 - 1 L 0  5

Hexacosane 44-L2r

I
I
I
I
I
I
I
I
I
I

RPD= Relative Percent
P a g e  1 o f  1

Di fference



Cb 
curfis & Tompkins, Ltd,

: 145543 locatfonrcrient: subaurface consuttanta t;;;;----- eii-i63'o

Received: O7 |2I/OO

Fle ld ID:
Type:
Lab ID:

x9l-L
SAI.{PLE
146643-OO1

Di In  Fac !
Analyzed I

1,2-Dichloroethane-d4 fO2 ?B-ita
Toluene-d8 98 8o_i10

!{t{-3
SAI,IPLE
145643-O02

Di In  Fac :
Analyzed !

2 ,  5 O O
o7 127 loo

1, 2-Dichloroethane-d4 to4 ie-1i5
Toluene-d8 99 8o-1io

I ii;:i":'' I'tw-4
SANPLA
145543-003

Di ln  Fac :
Analyzed:

5 0 .  o 0
o7 /2A/OO

I tHq*"'FtFT*."
T



Gb 
curtis &Tompkins, Lrd.

I
I
I
I

Fie ld  ID:
Tt?e:
Lab  ID !

u!{-5
SAMPLE
146643-OO4

Dl ln Fac:
Analyzed:

1.  OO0
o 7  / 2 7  / O O

I
I

cri";i. - 3il!Jir"." conBurtanta ;::;:'""' EFi"EESo

Rece ived:  07  /2L /OO

1,2-Dichloroethane-d4 1O2 7S-La
lotuene-dg 99 so-i1o

Fie ld  ID3
Type !
Lab ID:

u!t-7
SAI'{PLE
146643-OOs

Di In  Fac :
Analyzed:

1 .  OOO
07 /27  lOO

I
t
I
I
I
I

1,2-Dichloroethane-d4 9g t8-itl
Toluene-d8 9g 8o-i1o

Fle ld  ID!
TlTle !
Lab ID:

uw-5
STXPLE
146543-006

Di ln  Fac :
Atralyzed!

1 .  OOO
0 7  / 2 7  / o o

1,2 -Dichloroethane-d4 1O3 7}-7tlToluene-d8 97 gO-11O

TyDe:
LiE Io:

BI,ANK
Qc121194

Di In  Fac :
Analyzed:

1.  O00
07 /27 /OO

I
I
I
I
I
I
I

1, ?-Dichloroethane-d4 rO2 7g-iaa
Toluene-dg 97 80-110

ND = Not Detected
RL = Reportinq LiJrlIt
Page t  of  3-



Gb 
curls & Tompkins. Ltd.

liig;ii - ffi;iirace congurtants ;::;:'"'' ili"BtSo

Received! O7 /2flOO

Diln Fac !
Analyzed !

1 .  OOO
o? /27 loo

BI.ANK
Qc121195

I
I
I
T
I
I
I
I
I
I

l, 2-Dichloroethane-d4 1O1 ?8-ir3
loluene-dg 1Oo 8o-l1o

I
t
I
I
I
T
I
I p;q;%LEiiE ii,,.

t



Cb 
curtis & Tompkins. Ltd.

I
t

Lab #: 146643 Ldation; 
-- ----=-trouglr

cli"ent ! Subgurface conEultantE prep: EpA 5O3O

Water
vg lL
1 .  O O O

Batcht:
Analyzed:

57280
o7 /27 loo

Dibromofluoromethane
1, 2-Dichloroethane-d4
ToLuene-dg
Bromofluorobenzene

9 9
9 8
9 7
88

80-122
78-123
80-110
80-115

t
I
I
I
I

Dlbromofluoromethane 99 80-122
1 , 2 -D l-chloroethane-d4 1OO iB-IZg
loluene-d8 99 8O-11O
Elomofluorobenzene 88 8O-L 15

RPD= Relatlve Percent Difference
Page 1 of 1

I
t
t
I
I
I
t
I
I



Gb 
curtis &Tornpkins. Ltd.

L a b  # :
c l i e n t : Subsurf ace ConsuLtanLs

Locat ion : Strough
METHOD

Alralyte:
Mat rax :
Units i
D i In  Fac :
Batch#:

Mang anese
F iL t ra te
1 J g / t

1 . 0 0 0

sampled:
Rece ived:
Prepared :
Analyzed:

o' t  /20 /  oo
o '7  /  2L /  oo
o ' 7  / 2 4 / O O
o 7 / 2 6 / 0 0

I
T
I
I
T
t
I
t
I
I
t
I
I
t
I
I
T
t
t

ND = NoE Detected
RL = Reporting Limif
Page 1  o f  1

MI^I- 1

MI^I_ 3

lw -4

MW- 5

MVr- 7
MW.5

SAMPI,E

SAMPLE

SAMPLE

SAMFI,E

SA.l..tPLE

SAMP],E

BI,ANK

1 4 6 6 4 3 - 0 0 1

1 4 6 6 4 3 - 0 0 3

1 4 6 6 4 3 - 0 0 4

1 4 5 6 4 3 - 0 0 5

1 4 5 6 4 3 - 0 0 5

Q C r 2 0 9 4 2

ND 1 0
1 0
1 0
1 0
1 0
r0
1 0

6 , 6 0 0
5 , 3 0 0

L 7
1 8

1 , 9 0 0
ND



G
b

 
cu

riis 
&

T
o

m
p

kin
s. 

L
td

IIITItttIIIITITIIII

U
o

z

(Jo(l)tr{.)

;; 
iul

O
rl01cs

N
 

a{ 
c,i

U
U

(J
o

o
ro

rn

l|)v
ra

c
r)

m
r0

.'o
c

o

p
E

€ 
..1 

q)
O

 
E

U
.! 

1l 
--l 

tr
d

 
q

)|i 
q

)

to
o

|
O

 
O

 
C

 
O

rl

r[ 
(u 

.rJ ..r 
uj

U
O

|{!r^o
d

v
! 

! 
O

i.'r
O

 
O

 
o

 
o

rl
z

z
d

d
;

U
A

J
A

$
z

z
H

&
tt

{\ \'\ 
-\ -\

t-- 
F

. 
t-- 

c. 
F

.

b
n

tr 
F

{
rJ 

l,l
rrtE

.!!o
..c

()()0

,q
 

F
{ 

.rr 
d

 
>

o
 

o
 

() 
Q

1
.-r

p
E

U
O

(6
{!rd

0
s

q
o

u
r 

c
4

 a
4

do.u
 '.

fd
q

U
O

O
tr

N
F

]
o

rN
o

rlN
o

c
)

0
N

 
I 

r-.)
d

N
-{ 

6
|6

N
trltr 

O
b

)N
 

(o
 

! 
F

l 
o

f,N
\g

-1
 

\O
(6

N
s

!..{O
E

N
J

&
 

5
F

I

o!([,IJooU()(.)
o

\o
o

\o
9

r{ 
V

)

..4
 

U
(D

H
.Q

.. 
{S

! 
d

X
.. 

l'.
>

d
 

F
t..t o

f4
 A

 
tr!C

d
()q

t+
)-.rr-r

C
.ric

l]c
,d

..r
.<

r''>
>

tA

',;
ql

.q 
'r

d
-r

s
t)



Gb 
cudrs&Tompkins,Ltd

Lab # :  L+6643 Locat ion :  S t rough
Client: Subsurface Consullants Analysis: FE+2

Analyte :
Matrix ;
u n l E s  I

Ferrous
Waier
mg /L
5722L

I ron  (Fe i2  ) Sampled:
Rece ived:
Ana lyzed:

o ' 7  / 2 0 / O O
o ' 7  / 2 L / o 0
07 /21" /OO

ND = Not Detected
RL = Reporting l, imiL
Page  1o f  1

t
I
I
t
t
I
I
I
I
t
T
I
I
t
I
T
I
I
I

MW- L

MW- 3
Mt{-4

MW- 5

MW- ?

MW_6

SAMPLE

SAMPLE

SAMP],8

SA}4PLE
SAMPLE

SAMPLE
BLANK

1 4 6 6 4 3  - 0 0 1

L46643-OO2
1 4 5 6 4 3 - 0 0 3
1 4  6 5 4 3  -  0  0 4
446643-OO5 MD

0  . 1 3
3 . 9
9 . 5
0 . 1 1

120

0 .
0 -
0 -
0 .
0 .
8 .
0 -

1 0
2 0
8 0
1 0
l-0
0
1 0

1 . 0 0 0
2 . 0 0 0
8 . 0 0 0
1 . 0 0 0
1 . 0 0 0
8 0 . 0 0
1 . 0 0 0



Gb 
cLrtis &Tomp&ins. Lrd.

I
I
I
T

Lab # :  146543 Locat j ,on :  S t rough
clienl: Subsurface Consultants Analvsis: FE+z

F i .e1d rD i
MSS Lab ID:
Matrix :
u n l c s :

Ferrous lror ( Fe+2 )
MW- 5
1 4 5 5 4 3 - 0 0 5
Water

D i ln  Fac :
Batch#:
samp.led:
Rece.ived:

1 . 0 0 0
5'722L
o 7  / 2 0 / O O
o " 1  / 2 ! / O O
o ' 7 / 2 7 / O O

M S  Q C 1 2 0 9 5 3  t 2 r . 9  0 . 8 0 0 0  L 2 3 . 4  1 9 0  *  5 5 - 1 3 4
M S D  Q C 1 2 0 9 5 4  0 . 8 0 0 0  1 2 9  - 6  9 6 0  *  5 s - 1 3 4  s  2 0
LCS QC120955 0 . 8 0 0 0  0 . a 2 6 0  1 0 3  8 0 - 1 1 0

I
I
I
I
I
I
I
I
t
I
I
I
I
I

+ = Value outside oi
RPD= Relative Percent
Page 1- of 1

QC l  in iLs ;  see
Di f fe rence

narrative
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curtis &Tompkins, Lfd.I
T
t
I
t

rab #:
CLient : su-bsurface Consultants

Locataon: S trough
METHOD

Analyte: Ammoni-a Batch#: 57!77
Matr ix :  Water  sampled:  07 /2o /  oo
Uni ts :  r \S/L Receivedr  07 /2L/00
D i l n  F a c :  1 . 0 0 0  A n a l y z e d t  O 7 / 2 L / 0 0

MW- 1

MW- 3

MW- 4

MW- 5

MW- 7

Mtr- 5

SAMP]-E

SAMP],8

SAMPLE

SAMPl,E

SAMPI,E

SA}1PLE

BI,ANK

1 4 6 5 4 3 - 0 0 1
L 4 6 6 4 3 - O 0 2
1 4 5 5 4 3 - 0 0 3
L 4 6 6 4 3  -  0 0 4
1 4 5 5 4 3 - 0 0 5
1 4 6  6 4 3  -  0 0 6
Q C L 2 O 7 9 7

ND
ND
ND
ND
ND

0
0
0
0
0
0
0

1 0
1 0
1 0
1 0
1 0
L O
1 0

6 . 0

ND = Not Delected
RL = Reporting Limit
Page l- of 1

I
I
I

I
I
:

I
I
I
t
I
:

I
I
T
I
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I
I
I

Gb 
curtis & Tompkrns. rd.

T
I
I
I

lab #: L46643 Locationr Strough
Clj.ent: Subsurface Consultants Prep: MET'HOD

Analyte: Nj-trogen, NitraEe Batch*: 5'1162
Mat r ix :  l , la le r  Sampled:  O j  /ZO/OO
Unj . ts :  l ' I l g / | ,  Rece ived:  07  /2L /  OO
D i l n  F a c :  1 . 0 0 0

MW- 1
MW- 3
MW- 4
MW- s
MW- 7
MW- 5

SAMPI,E
SAMP]jE
SAMPI,E
SAMP]JE
SAMF],8
SAMPLE
BLANK

1 4 5 5 4 3 - 0 0 1
L46643 -002

1 4 6 5 4 3  - 0 0 3

L46643 -004

1 4 6 5 4 3 - 0 0 5
1 4 5 5 4 3 - 0 0 5

QC12 07 3  6

3
0
0
3

0

5 5
0 4
9

0 5

0
0
0
0
0
0
0

0 5
o q

0 5
0 5
0 5
0 5

0 1  / 0 1  / 0 0
o 7 / 0 7 / o o
0 ' 7 / 0 7 / 0 0
0'1/o '7 /oo
0 1  / 0 1 / 0 0
0 ' 7 / 0 1 / o o
0'7 /  2r t  00ITDI

I
I

Estimated value
Not Detected
Reporting Limit

-L OI -L

I
I
t
T
I
I
I
lxi =

Page

t



Gb 
curtis & Tornpkins. Ltd.

I
I

tab #,
c l ient :

t46643
Subsurface consultants

SErough
METHOD

Analy te :  N iErogen,  N iEra te  Batch#:  57L62
Fie ld  ID :  zzzzZZZZZZ Sampled:  O7/ !8 /OO
M S S  L a b  I D :  1 4 6 6 0 9 - 0 0 1  R e c e i v e d ;  0 1  / r g / O O
Mat r1x .  Water  Ana lyzed:  O ' | /2L /oO
Units: Ir.q/l '

I
I
I
I
IBSD

MS
MSD

Q C a 2 O 7 3 7
Q C 7 2 O 7 3 A
QC12 0  73  9
QC12 0  74  0

2 . 0 0 0
2 . 0 0 0

2 0 0 . 0
2 0 0 . 0

2 . 0 5 0
2 . 0 4 0

2 0 3  . 1
2 0 5 . 8

1 0 2
r o2

9 0 - 1 1 0
9 0 - 1 1 0
8 0 - l _ 2 0
8 0 - 1 2 0

t 2 0
r - . 0 0 0
1 . 0 0 0
2 0 0 . 0
2 0 0 . 0

< 1 0 . 0 0
1 2 0

RPD= Relati.ve
D : d a  1  . \ F  1

I
I
I
I
I
t
I
I
T
I
I
I

Percent Difference



Gb 
curtis & Tompkins. Ltd.

I
I
I
I
t
I
I
t
I
t

L a b  # :
C l i e n t : Subsurface Consultanta

Locat ion : Slrough
METHOD

Analyt.e :
Mat r i x :
U n i t s :
uarn _F ac :

orthophosphate
Water
m9/ L
1 . 0 0 0

Bat.ch# :
Sampled:
Received r

o7 /20 /oo
07  /  21 /  00
0 7 / 0 7 / o o

MW_ 1
MW- 3
MIil- 4
MW- 5
MW- 7
MW- 5

q AMDI,E:

SAMPLE
SAMPI,E
SAMFLE
SAMPLE
SAMPI,E
EI,ANK

1 4 5 6 4 3 - 0 0 1
!45543-OO2
1 4 6 6 4 3 - 0 0 3
t46643 -OO4

1 4 5 6 4 3 - 0 0 5

Q C L Z 0 7 3 6

ND
ND
ND
ND

0
0
0
0
0
0
0

2 0
2 0
2 0
2 0
2 0
2 0
2 0

. 1 " 3
ND
ND

I
I
T
T
I
I
I
l*:
I

Estimated value
Not Detected
Reporting Limits

I Or _t



Gb 
curts & Tompkins. Lrd.

I
I

l ,ab #: L46643 Locatiorr: sE
Client: Subsurface Consultants preD: METHOD

F i e l d  I D :
MSS l,ab ID:
Matrix r
u n l c s :

Orthophosphate
zzzzzzzzzz
1 4 5 5 0  9  -  0 0 r
Water

( a s  P ) Batch#:
SampLed:
Rece ived:
Analyzed:

o 7 / L 8 / 0 0
0 7 / L 8 / O O
0 7 / 0 7 / 0 o

B S  Q C r 2 0 7 3 7
BSD QCJ,2O13A
MS QCr20739
MSD QC12 0  74  0

5 . 0 0 0
5 . 0 0 0

5 0 0  . 0
5 0 0  . 0

r o  . 20
lo  .1 "2

0
0

L O 2

1 0 t
0 *
0 *

8 0 - 1 1 0
8 0 - 1 1 0
34- l_33

1 2 0
1 . 0 0 0
1 . 0 0 0
2 0 0 . 0
2 0 0 . 0

< 4 0 . 0 0
0 2 0

I
t
I
I

I
t
I
I
I
I
I
I
I
I
I
T
I
t

*  =  va lue  ou ts ide  o f  QC l im iEs ;
RPD= Relative Percent Difference
Page  1o f  1

see narrative
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I
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Gb 
curls & Tompkjns. !td.

Lab # :
C l i e n t :

1 4 6 ' 6 . 4 1

Subsurf ace ConsulEants
Locat ion : Strough

METI{OD

Analyte i
Ma! r i x :
U n i t s :
Batch#:

Sulfate
Water

57 \62

sampled:
Received :
Analyzed:

o 7 / 2 0 / 0 0
0 7  / 2 7 /  o o
o 7  /  o 7  / o o

MW- 1
MW- 3
MW-4
MVI-5
MW- 7
MW- 5

SAMPLE
SAMPl,E
SAMPLE
SAMPLE
SAMPI,E
SAMPLE
EIJANK

L 4 6 6 4 3 - O O L
L45643-OO2
1 4 5 6 4 3 - 0 0 3
L46643-004
145643-AO5

Q C 1 2 0 7 3 5

2 0
1 1
4 9

' 7  . 5

0
0
0
5
0
0

0

5 0
5 0
0
5 0
5 0

1 0 . 0 0
1 . 0 0 0
1  . 0 0 0
1 . 0 0 0
1 0 . 0 0
1 . 0 0 0
L . 0 0 0ND

I
I
t
I
I
I
I
I
I
I

Not Detected
Reporting Limit

-L OI .L

I
I
I
lH=
I



Gb 
curtis &Tompkins. Lrd.

I
I

Lab # :  145643 LocaEion :  S ts rough
Client: Subsurface Consultants prep: METI{OD

F i e l d  I D :
MSS Lab ID:
Mat r ix :
U n i t s :

sul fa te
zzzzzzzzzz
1 4 5 5 0 9 - 0 0 1
WaEer

Batch#:
Sampled :
Rece ived:
Analyzed:

57162
0 1  / L 8  /  O O
o7  / r 8 /00
o7 /01 /oo

I
I
I
I

BSD
MS
MSD

Q C L Z D 7 3 7
QC12 0  73  I

QCl2  0  73  9
QCl2  0  74  0

2 0 . 0 0
2 0 . 0 0

2 , 0 0 0
2 , 0 0 0

2 0  . 5 2

0
0

1 0  3
1 0  3
0 *
0 *

9 0 - 1 1 0
9 0  -  1 1 0
8 0 - 1 2 0
8 0  - 1 2 0

0 2 0
1 . 0 0 0
1 . 0 0 0
2 0 0 . 0
2 0 0 . 0

< 1 0 0 . 0
0 2 0

I
I
I
I
I
T
I
I

I
I

I
I
t

*  =  Va lue  ou ts ide  o f  QC l im i ts ;
RPD= Relative Percent Difference
Page L  o f  1

see narrative



Performance Analytical Inc.
Air Quxi i l !  I-dboflrcfy
A Dii : i  t l  ( . ,nt!rtbir Atr l i \ t i tLt l  Str ' , i t t \ ,  !n(.
.\| E)|pio\'( O\ Icl CLntiu

LABORATORYREPORT

CURTIS & TOMPKINS, LTD.

2323 Fifth Street

Berkeley, CA 94710

Mr. Stwe Stanley

Client:

Address:

Date of Report:

Date Received:

PAI Project No:

Purchase Order:

08/09/00

0'1124/00

P2001824

Veftal

Client Proiect ID: #146643

I
I
I
t
I
I
I
I
I
I
I
I
I
I
t
I
l
I
I

Six (6) Liquid Samples labeled:

'MW-l" "Mw-3" 'MW-4" "MW-5" 'MW-7' *MW-6"

The samples were received at the laboratory under chain of custody on luly 24,2000. The samples were
received intact. The dates ofanalyses are indicated on the attached data sheets.

Carbon Dioxide Analysis

The samples were analyzed for Carbon dioxide according to modified RSK Method 175 using a gas
clromatograph equipped with a thermal conductivity detector (TCD).

The results ofanalyses are given in the attached data summary sheet

Reviewed and Approved:

- / )
!  / . ^  , 1

lo-^o Luuu,t4
'J6ana Ciurash
Analytical Chemist

Reviewed and Approved:

2t(-,-il{'**^'o--
t/ (t /l
" John Ydko}4ma

Senior Chemist

{ r , ' i  t - . , ! i i , r ' !  i , l ! f : l r , i i r l r . j ' , r  \ : , i j , ) . i : r l i l ( r , , i . t ( ) i r l r , i . l ) L r { l r e ( 3 0 - i r 5 1 6  / l o l .  F u r  l S { ) - 5 l 5 l 1 i - 7 1 7 1 )



Performance Analytical Inc.
Air Quxlit), L-aboratory
i l  DiI ir inn d Coiruthi. t  . . \ru|. \ \n.1! Su i i (es, l  (  .
AI E lt u|c( Ot nnl Co Frr^

Client:

Client Project ID:
PAI Project ID:

Test Code: GC/TCD
Instument ID: IIP5 890A./TCD #10

Analysl Joa:ra Ciurash

Matrix: Liquid

RESULTS OF' CARBON DIOXIDE AI\ALYSIS
PAGE 1 OF 1

I
I
I

Curtis & Tompkins, Ltd.

146643
P2001824

I
I
t
t

Date Sampled:

Date Received:

Date Analyzed:

Volume (s) Analyzed:

7 /20/00
7 /24/00
7 t27 t00

0.10 ril

TR: Detected Below Indicated Reporting Limit
ND = Not Detected

verified ny: QG

I
I
t
T
I
I
I
I
I
I
I
I

Client Sample ID PAI Sample ID D.F-
Carbon Dioxide

pc,4-
Result ll Reporting Limit

MW-l P2001824-001A1.00 120,000 100
MW-3 P2001824-002A1.00 128,000 100
MW-1 P2001824-003A1.00 126,000 100
MW-5 P2001824-004A 1.00 134,000 100
IVIW-7 P2001824-005A 1.00 32,200 100
MW-6 P2001824-006A 1.00 122,000 100
MW-6 P2001824-0068 1.00 1 13,000 100
Method Blank P000727-MB 1.00 ND 100

0 l 8 2 4 s v G ' R D ] . s h P l . : i x } 5 j ) ! L | i . f r l . | ] ) | \ . j . l l . j ) . : i ] | l ] i l : : l ] ] | \ . ( . l | | i l i | r n i l | 1 ) . ] ( j i ] j . i ) h ( ' | 1 ] l . ! ( l 5 ] 5 ]



Analyc ica l  tabora tor ies ,  S ince  1g  ?B
2323 F i . fEh  Sr reeE

1,,,
l tji,tt 

nr.-*" send reporr Eo: sreve sranley

I 

?urnaround Time: _

Curt is  & Tompkins,  Ltd.

I i "i;i;i;x;.;1.,'il"
|  ( 5 1 0 ) 4 8 6 - 0 5 3 2  f x  I

I

I  

'Pro ject  Number:  14 d54 3

PaootS)/
Subcontract Lab I

Performance Analytical
2655 Park Center Drive Sui.Ee D
Simi  Va] ley ,  CA 93 065
( 8 0 5 )  5 2 5 - 7 1 5 1

Report Level: If

I Date sampledlt'tatrlxIF lanal-ysis lc&T Lab #

l2o -JUL-oo lwarer lRsK-17s  CI t |  14G643 -  ooL

l2o-, tul , -oo lwaterIt Insx-rzs f$ 1 r . 4 6 6 4 3 - 0 0 2
MW_4 | 20 -,tut,- oo lwater IRSK-1?s l f ) 1 1 4 6 6 4 3 - o o 3

l** l 2o -JuL -oo  lwa te r I nsx- rrs C6 I  r+e en: -oo+

l2o-,rur-oo lwaterffi I nsx- rzs co |  1 4 6 6 4 3  - 0 0 5

I  zo -wL- oo lwauer lRsK-r?5 CO\ 1 1 4 5 8 4 3 - o 0 6

t
t
I

Please report using Sample ID instead of C&T

RELINQUISHED BY:

<C, Date

RECETVED BY:

Date,/Tine I

Date/Time I
Date/Time I

-gnaEure on tshi6 form constitutes a firm purchase Order for lhe servj.ces requested

I
I
I


