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Strough Family Trust of 1983
c/o Mr. Don Strough
Concord Honda,/Pontiac
1300 Concord Avenue
Concord, Califomia 94520

Report of Groundwater Monitoring Activities

and Additional Subsurface Investigation
327 34th Street
Oakland. California

Dear Mr. Strough:

This letter records the results of groundwater monitofing activities and additional subsurface

investigation performed by subsurface consultants, Inc. (SCI) at 327 34th Street in oakland'

california. The subsurface lield investigation was conducted on June 26, 1998. The annual

groundwater monitoring event was conducted on June 30, 1998. The location of the property is

Iho*n on the Vicinity Map, Plate 1 The site configuration is shown on the Site Plan, Plate 2.

BACKGROUND

on March 4 and 5, 1993, one 1,ooo-gallon underground storage tank (UST) containing unleaded

gasoline and one 1,000-ga11on UST containing waste oil were removed by KTW & Associates/

subsurface Environmental corporation under the direction of Alameda county Health care

Services Agency (ACHCSA). Risults 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'

A soil and groundwatef investigation was conducted by GeoPlexus, Inc. in 1993 to assess

petroleum hydrocarbon impacts to groundwater. GeoPlexus, Inc. installed three groundwater

monitoring wetls (MW-l through MW-3; see Plate 2). Analytical testing of soil and groundwater

samples fiom the wells identifild impacts from gasoline-range hydrocarbons at two of the wells

@*-2 and MW-3) located downgradient of the former gasoline UST. Approximately 1i4 inch

of free floating product was observid in well MW-3. The product was reportedly gasoline.

3736 lvt. Diablo Boulevard t Su te 200 ' Lafayette Ca ifornia 94549-3659 | 925 299 7960 r FAX 925 299 7s70

171 - l2lhStreet r SLrite 202 '  Dakland, Cali fornia 94607 4311 '  5102680461 '  fAX5102680137



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

Subsurlate Ionsultanls, Int.

Strough Family Trust of 1983
c/o Mr. Don Strough
Concord Honda./Pontiac
November 17, 1998
scl 1039.007
Page2

SCI was originally retained in September 1997 to evaluate the presence of free floating and

dissolved phase petroleum hydrocarbons in existing wells MW-l through MW-3. Based on

results of this study, scl prepared a work PIan to perform additional subsurface investigation to

evaluate the exteni of soii and groundwater impacts. The Work Plan also included monthly free

product removal and quarterly groundwater monitoring. The investigation included drilling three

Lorings and completing two of the borings as monitoring wells. The ACHCSA approved SCI's

work Plan (January 16, 1998) for this study in their letter dated February l'1,1998' A copy of the

ACHCSA letter is attached.

MONITORING ACTIVITIES

Monthly Free Product Removal

ln accordance with the approved work Plan, SCI began measuring separate-phase product

thickness and depth-to-water in all the site wells on a monthly basis. Field forms for the June'

July, and Auguit 1998 monthly events are attached. Future reporting of the monthly

measurements will continue on a quarterly basis'

Groundwater Monitoring Event

on June 30, 1998, depth{o-water and free product thickness were measured in the site wells

(MW- l through MW-5). Groundwater and free product elevation data are summarized in

Tablel. The 
-groundwater 

flow direction is not definitive for this site' Based on studies

conducted at nearby sites and the aleal geotogy, the expected groundwater flow direction beneath

the site is toward the east-southeast.

on June 30, 1998, all site wells were purged by removing water with new disposable bailers. The

wells were purged until measurement; of pH, temperature, and conductivity had stabilized. After

the wells richirged to within 80 percent of their initial level, they were sampled with new

disposable bailers. Purge water was placed in labeled 55-gallon steel drums and left onsite for

later disposal.

Groundwater samples collected were retained in pre-cleaned containers supplied by the analytical

laboratory and were placed in ice-filled coolers and remained iced until delivery to the analytical

laboratory. chain-of-custody records accompanied the samples to the labofatory. copies of the

records are presented with the analytical test report.
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ADDITIONAL SUBSURFACE INVESTIGATION

Drilling and Sampling

Prior to drilting, scl obtained a drilling permit from the Alameda county Public works Agency'

This approved permit is attached. SCI retained the services of California Utility Surveys, an

underground utility locator to clear proposed soil boring locations. SCI also retained the services

of the penhall Company to core the ioncrete flooring of the service facility to facililate drilling.

SCI retained West Hazmat to drill three soil borings (MW-4, MW-5, and 8-6) to depths ranging

from 26 to 31.5 feet below the ground surface (bgs) using a limited access drill rig equipped with

hollow-stem auger equipment. The test boring locations are shown on Plate 2. All three borings

were located within the existing service facility. Logs of Test Borings MW-4, MW-5' and 8-6

are shown on Plates 3 through 5. Soils were classified in accordance with the Unified Soil

Classification System shown on Plut" 6- Logs of Test Borings MW-I, MW-2, and MW-3 are also

attached.

soil samples were collected from each boring at 5-foot intervals. scl's field geologist observed

drilling operations, prepared detailed logs, and screened soil samples using an organlc vapor

."t"rlOWt). Soil samples were retained in brass sample liners. Teflon sheeting was placed on

the ends of the liners prior to capping and sealing with tape' Upon sealing and -labeling' 
the

samples were placed in an ice filled cooler and delivered to curtis & Tompkins, Ltd.' a state-

certified chemical testing laboratory, using appropriate chain-of-custody documentation. SCI

selected soil samples forihemical analyses on the basis of visual observations, OVM readings'

or their proximity to the groundwater surface'

All augers, drill rods, and sampling equipment that were placed in the test borings were cleaned

prior to their initial use, and prior to each subsequent use to reduce the likelihood of cross-

contamination berween boringi and/or samples. Using a disposable bailer, SCI checked for the

presence of free product in Loring 8-6, and then collected a grab groundwater sample. Test

Loring B-6 was tremie-filled with neat cement grout following sample collection. Test borings

MW-4 and MW-5 were completed as monitOring wells, as described in the next section.

Well Construction, Development, Sampling, and Surveying

Borings MW-4 and MW-5 were completed as groundwater monitoring wells to depths of

31.5 feet bgs. The wells are constructed of 2-inch-diameter, Schedule 40 PVC pipe having flush

threaded joints. The upper l5 feet of both wells consist of solid PVC well casing. The remaining

lensth consists of machine-slotted well screen having 0.020-inch slots. The annular space around
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the screened section is backfilled with #3 Lonestar sand' A bentonite seal, approximately

12 inches thick, is in place above the sand pack in each well. The annular space above the

bentonite seal is backfilled with cement/bentonite grout. Each well was finished below gnde in a

traffic-rated utility box and secured by a locking cap.

Groundwater levels were measured in the wells prior to developmenVpurging' The new wells

were developed on June 30, 1998, by bailing, until the water became relatively free of turbidity,

and the ternperature, conductivity, and pH stabilized. A minimum of 10 well volumes were

purged during development. After the wells had recharged to at least 80 percent of their original

uotim", groundwatei samples were obtained using new disposable, pre-cleaned bailers- The

*ut", ,-ipl", were placed in pre-cleaned containers supplied by the analltical laboratories, and

refrigeratei until delivery to G taboratories. The water samples were accompanied by chain-of-

custody records. A copy of the records are presented with the analytical test report.

An elevation survey of the wells was performed on July 3, 1998. The results of the elevation

survey and water level measurements are presented on Table 2.

CHEMICAL ANALYSES

chemical analyses of samples were performed by curtis & Tompkins, Ltd., a state-certified

chemical testing laboratory. CytoCulture International, an environmental microbiology testing

laboratory. peiormed biological and bacterial enumeration tests. A summary of sample

prep.fation and test methods is presented below.

Analysis
Total Volatile Hydrocarbons (TVH)

Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) and

Methyl Tertiary Butyl Ether (MTBE) in Soil

BTEX and MTBE in Groundwater

Sample Preparation AnalYsis
Method Method

EPA5030 EPA8015Mod'

$uhsudate Ionsullants, Int.

EPA 8O2OA

EPA 8260

EPA 5O3O

EPA 5O3O

Groundwater samples from three of the site wells (MW-1, NfW-3, and MW-4) were analyzed for

biological p-urn"i"r, and bacterial enumeration. Specifically, these groundwater samples were

additionally analyzed for:

. Dissolved oxygen (DO) and PH, f

. Dissolved iron (Fe3*; and manganese (Mn), EPA Method 6010A'

o Sulfate (SO42'), EPA Method 3?5.2/300'0,
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Bacterial enumeration by plate count (colony forming units)'

Nitrogen as ammonia (NlI:), Standard Methods for water and wastes (sMww) 4500-NHr C,

. Nitrogen as nitrate (NO1, SMWW Method 4500-NO3 B, and

. Ortho-phosphate (POr), SMWW Method 4500-P E.

Groundwater analytical test results are summarized in Table 2. soil and grab groundwater

analytical test results are summarized in Tables 3 and 4. Biological parameters and bacterial

enumeration results are summarized in Table 5. Field sampling forms, analytical test reports, and

chain-of-custody documents are attached'

DISCUSSION OF RESULTS

Subzurface GeologY

According to a geologic map by Radbruchr, the site is underlain by the Temescal Formation, The

TemescafFormation is an atluvial fan deposit comprised of interfingering lenses of clayey glavel,

sandy silty clay, and sand-clay-silt mixtures. Additionally, the map indicates a former stream

channel bineath the eastern portion of the site which was a tributary to Glen Echo Creek. Current

city of oakland sewer maps indicate the former channel has been diverted to an underglound

culvert beneath the eastern portion of the site property (see Plate 2)'

The Log of Test Boring MW-1 indicates an extensive clay layer extending from approximately

2 feet to 13 feet bgs, underlain by sands and silts to a depth of 32 feet. Logs of Test Borings

MW-2. MW-3. and MW-4 have near surface clay deposits extending to depths of 6 to 10 feet

bgs, underlain by ar least 20 feet of permeable interbedded silts, sands, and"/or gravels. Logs of

T-est Borings MW-5 and 8-6 indicate predominately impermeable materials to depths of

approximatJly 18 feet bgs, underlain by interbedded clays, silts, sands, and gravels to the depths

explored (31.5 and 26 feet bgs, respectively).

Groundwater Gradient

The gradient near wells MW-I, MW-2, MW-3, and MW4 is relatively flat with a 0.24-foot

difference in elevation between the four points. Well MW-5 located approximately 100 feet

southwest of these wells has a groundwater surface elevation approximately 1.5 feet lower than

Radbruch, Dorothy H., Areal and Engineering Geology of the oakland west Quadrangle' californra,

USGS, I957.
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those of wells MW-l through MW-4. Topographic relief at the site and the presence of the

Broadway Branch of Glen Echo Creek as a culvert beneath the site suggest the groundwater flow

direction should be toward the east-southeast. This is not currently reflected by the groundwater

elevation data, which shows higher elevations in the northem portion of the property and a lower

elevation in the southem po(ion of the property'

Free Product

Historically, free producr has been detected in two of the site wells (MW-2 and MW-3). Free

product was measured only in well MW-2 during this quarter and the thickness of free product

detected in this well decreased from 0.45 to 0.08 foot. Free product was removed by bailing' Free

product was not detected in the four other site wells.

Soil Test Results

Seven soil samples were obtained from the three test borings drilled and sampled by SCI. These

samples were iubmitted for analysis of TVH, BTEX, and MTBE. Analytical data for soil

samples is summarized in Table 3.

Soil samples collected from locations MW-4, MW-5, and 8-6 above the groundwater table did

not detect the presence of any of the compounds analyzed. One soil sample collected from below

the water table at sample location MW-4 detected relatively low concentrations of TVH, BTEX,

and MTBE.

Irnpacts to soil appear to be limited to the area adjacent to the former gasoline UST location, as

shown by concentrations detected in soil from boring MW-2.

Grab Groundwater Test Results

A grab groundwater sample was collected from test boring 8-6 during field activities. Relatively

low concentrations of gasoline-range petroleum hydrocarbons (or TVH) and BTEX were

detected in this sample. MTBE was not detected above the laboratory reporting limit. Analytical

data is presented in Table 4.

Monitoring Well Test Results

Etevated levels of gasoline-range petroleum hydrocarbons (or TVH), BTEX, and MTBE were

detected in groundwater samples from wells MW-2, MW-3, and MW-4 during this event. The

groundwater sample collected from well MW-l contained relatively low concentrations of TVH'
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ethylbenzene, and MTBE. The groundwater sample collected from well MW-5 contained MTBE

at a relatively low concentration, although neither TVH nor BTEX were detected.

Biological Parameter and Bacterial Plate Enumeration Test Results

Biological parameter and bacterial plate enumeration tests were performed on samples from

wells-MW-l, MW-3, and MW-4. Results of biological testing indicate that nutrient levels are

sufficient at MW-3 and MW-4 to support bacterial growth. DO is higher in upgradient well

MW-l than wells MW-3 and MW-4 indicating biological activity is occurring in wells MW'3

and MW-4 because DO is being utilized. cytoculture prepared a consulting report for the site

(attached) that discusses the evidence for biological degradation occurring at MW-3 and MW-4.

MeaSured nutrient levels as well as the ratios of detected chemicals of concem are cited as

evidence for microbiological degradation. BTEX components are prefercntially biodegradable at

different rates, and a comparison of concentration ratios from MW-3 and MW4 provides further

evidence for biodegradation activity at the site.

wells MW-3 and MW-4, which contained elevated groundwater concentrations of petroleum

hydrocarbons, showed higher levels of hydrocarbon and heterotroph degraders. This would be

expected since the petroleum hydrocarbon is a food source for the bacteria'

CONCLUSIONS

The highest concentrations of petroleum hydrocarbon compounds are detected in wells with

extensive sand and gravel layeri (wells MW-2, MW-3, and MW-4)' Free product appears to be

currently localized in the area of the former tanks. For this quarter, free product has been.detected

in well MW-2 only. The dissolved hydrocarbon plume appears to be well delineated to the north'

west, and south. ihe plume has noi migrated offsite to the south, as evidenced by data from

monitoring well MW-i. The extent of the plume to the east of monitoring well MW-4, however,

is unknown.

Based on results of biological parameter and bacterial enumeration assays, the subsurface

environment of the site appears to promote biodegradation

RECOMMENDATIONS

SCI recommends scheduling a meeting with the client and ACHCSA to determine what future

activities, if any, may be required to move the site toward closure'
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It should be realized that environmental invbstigation is an iterative process. Additional study
and ongoing monitoring may be required. SCI would be pleased to continue to provide
environmental consultation and investigation services to the Strough Family Trust of 1983 on
this project.

ONGOING ACTIVITIES

SCI will continue to remove observed free product in the wells by hand bailing and will continue
to record water level measurements on a monthly basis in accordance with the approved
monitoring plan. The next sampling
September 1998.

If you have any questions, please call.

Yours very truly,

Subsurface Consultants, Inc.

event will be a quarterly event which will occur in

'4+> .14.\n"-A;.a;-
Meg Mendoza

No. 00526
te'u"s@;lt/-

-K*n^t*"4\
No. C040469
e4.9,p!,[.1J1

c tv tL

F"*%
S No. erc.osso ,1

Exo,,es (/'+t/rl'/
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Attachments: Table 1 - Groundwater and Free Product Elevation Data

Table 2 - summary of Petroleum Hydrocarbon concentrations in Groundwater

Table 3 - Summary of Petroleum Hydrocarbon Concentrations in Soil

Table4.summaryofPetroleumHydrocarbonconcentrationsinGrabGroundwater
Table 5 - summary of Biological Nutrients and Bacterial Plate Enumerations

Plate 1-VicinityMaP
Pla te2-S i teP lan
Plates 3 through 5 - Logs of Test Borings MW-4, MW-5' and B-6

Plate 6 - Unified Soil Classification System
Logs of Test Borings MW-l' MW-2 and MW-3
Alameda County Health Care Services Agency letter dated February 17' 1998

Field Forms- June 1998 through August 1998
Analytical Test RePorts
Chain-of-CustodY Documents
Alameda County Public Works Agency Drilling Permit
CytoCulture Technical Consulting Report' July 27 ' 1998

Ms. Madhulla Logan
Hazardous Materials SPecialist
Alameda County Health Care Services Agency
1131 Harbor Bay ParkwaY
Alameda, Calif omi a 9 45 02 - 657 1

Mr. Jonathan Redding, Esq.
Fitzgerald, Abbott & BeardsleY, LLP
1221 Broadway, 12th Floor
Oakland, California 94612



\ubsurfate tonsullanls, Int.

cRouNDwATu * o*o u#""fotou cr ELEVATI'N DArA
3N 34"TH STREET

OAKLAND, CALIFORNIA

Monitoring
Well

MW-1

MW-2

Date

'7t27t93

r0t2t9'7
6t30t98
7t29t98
8t26t98

'7t2'7t93

10t2t97
6t30t9s
7t29t98
8t26t98

't 127193
r0t2t9'7
6t30/98
'il29t98

8t26t98

6t30t98
'1t29t98

8/26t98

'19.21

78;18
81;79
81.26
80.72

79.r7
78.36
81.58
81.16
80.73

79.01
78.58
81.82
81.28
80.67

81;12
81 .17
80.00

80.30
'19.38
'18.69

Product
Elevation

ifeet)

NA

::

NA
78.79
82.O3
81.45
80.81

'19.03

18:1
MW-3

MW-5

MW-4 6/30/98
'il29t98

8t26t98

Depth to
Groundwater

Elevatio (feet)

100.00 20.792
21.22
18.21
18;14
19.28

101.2'7 22J02
22.9r
19.69
20.11
20.54

22.282
22;71
t9.4'7
20.01
20.62

16.93
1'1 .48
18.65

20.60
2r.52
22.21

101.29

98.65

100.9

Product Groundwater
Thickness Elevation

(feet) (feet)

11

NA
0.43
0.45
0.29
0.08

0.02
o:

I Elevations are referenced to monitoring well MW-1, with an assumed datum of 100.00 feet'

2 Measurements by others
-- Product not observed
NA = Data not available

1039.007\QTR59 8.)fl-S
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Groundwater
Elevationt TVH

Date (feet) (uell)

EthYl- Total

Benzene Toluene benzene XYlenes
(uen) (uen) (uen) (uefl)

TABLE 2
SUMMARY OF PETROLEUM HYDROCARBON

CONCENTRATIONS IN GROI]NDWATER
327 34TH STREET

OAKLAND, CALIFORNIA

Suhsutfatr' I unsullanls, Int.

oil &
MTBE Grease
(usr) (me/I)

TEH
(usn)Location

MW-l

IvIIV- 2

MW-3

MW-4

7127193 
'79.21

t0t2r91 
'18.78

&3il,198 8r.79

7 t27193 79.17
t0t2t97 78.36
6t30t98 81.58

7t27/93 19.01
1012197 78.58
6/30/98 81.82

6t30D8 81,72

<0.5 <0.5
<0.5 <0.5
<0.5 d.5

10,000 27,000
* i .

7,300 18,000

24,000
1 1,000
1r,000

930

<0,5

2,s00 15,600

5,300 33,000
1,800 10,600
r,200 7,l0n

8so 2,100

<0.5 <0.5 -- <5
<0.5 <0.5 <2
2.1 0.5s 2.1

<5U <)U

<50
84

2,900 20,000

s500

120,000

72,000

330,000
36,000
s1,000

10,000

<50

3,500
3p00

1,800

t1

9, 100
4,200
4,800

2,200

<0.5MW-5 6t30t98 78.69

NOTES:
TVH = Total volatile hydrocarbons as gasoline

TEH = Total extractable hydrocarbons as diesel

MTBE= Methyl tertiary butyl ether
-- = Not analyzed
mg/l = milligrams per liter
pgy'l = micrograms per liter
ND = Not detected at concentrations above reponing limits
+ = This sample contained free-product and was found to resemble weathered gasoline

as determined by fuel fingerprint analysis.

f= Arbitrary datum

1019.007\QTR69E XLS
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Subsuilactr Ionsultants. Int.

TABLE 4
SUMMARY OF PETROLEUM HYDROCARBON

CONCENTRATIONS IN GRAB GROUNDWATER SAMPLE
327 34TH STREET

OAKLAND. CALIFORNIA

Ethyl- Total
TVII Benzene Toluene benzene Xylenes MTBE
(uer'l) (pdD (uen) (udl) (uslD (pe/)Location Date

NOTES;
TVH = Total volatile hydrocarbons as gasoline

MTBE= Methyl tertiary butyl ether

Fg/l = micrograms per liter
<2 = Analyte not detected at concentration above the laboratory reporting limit stated.

1.31 .41 .7

10t9.00?\QTR6s8. xLS
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f71---771

-t-

81.58

I

LEGEND

Limits of site structures

Monitoring well location

Groundwater elevation (6/30/98)

Boring location
Approximate location of former underground
storage tank

34TH SIREET

Approximate location of vfrrjl'v
foImer dispenser

_JW- (p,,t,)
,E*4$-;'t

1'1li,J

ffi
PAnts 

81'79

MW.3
a1.82

TUNE-UP
ELECTRICAL
LUBE

zn86w

ENGINE
REPAIR

327 34TH STREET
OAKLAND. CALIFORNIA$ubsurf ace Consultants, Inc.

Geotechnical & Environrnental ElEineers
1039.007 914/98
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Prored Name & Locatlon: 327 34th Streel
Oakland, Calitomia

Finish: Dale 
'Time

626if98 1100
Dril ng CoordinaleE:

Drilling Comparry & Drillen

Rig Type & Drilling Melhod:

Logged By:

John Wolfe
Sampl6rType(s): A) 2.0 Califomia Sampler

BackfillMethod: Date:

Well Construdion 6l28EB
Sampling Method(s): A) 't40lb downhole hammec wire line; 30" drop
u l

GROUP NAME (GROUP SYMBOL)
cDlor, consistenqy/density,
moisture condidon. otherdescriptions
(Local Nsme or Material Type)

Neat cement qrout to
1 1 ' below grsale (bg)

Bentonite seal fiom
11 ' t o  13 'bg

2'-diameter Schedul€
40 PVC blank wEll
casing to 15' bg

1.3 RMC Lonestar
sand ftom '13 to
31.t bg

2"-diameter Schedule
40 PVC uell gcreen
0.020'slot size from
15 '  t o  31 .0 ' bg

Threaded end cap

b.own 10YR 5/8, dense, moist (Fil0

LEAI{ CLAY (CL}
vellowish brown loYR 5/8, stiff, moist

GRAVELLY SILT WITH SAND (ML.GM}
brownish yellow 1oYR 6/6, very stif, moist, gravel'
9ubarEular to subroundeo, sano-rln€ gralneo

LEAN CLAY (CL}
dark yellowisli brgv'rn 10YR 5/6, very stifr, moisl

CLAYEY GRAVEL WITH SAND (GC)
dark yellowish bro\rn 1oYR 3/6, veryaense, moist, gravel-
an9ular, werr graoeo

LEAN CLAY (CLI
d6rk vellowish b.own 1oYR 3/6, stiff, moisl

W|TH GMVEL (SC)
'own'loYR 3/6, very dense, moisi, sand

WITH CLAY (SP€C)
dense- moist to wet. sand-

GRAVEL (GCi
brown 1oYR 5/8, dense, wet, gtavefwell graded

INTERBEDDEO CLAYEY GRAVELAND CLAYEY SAND
(sc-Gc)
brownish vellow 1oYR 6/6, very dense, wet, beds to
6 inches thick

WELL GRADED SANO WITH SILTAND GMVEL
lsw-sMt
iery den'se, wet, with thin lenses of clay (2 inches thick)

5,,6'

55/6"

327 34TH STREET
OAKLAND, CALIFORNIASubsurface Consultants, Inc.

Geolechnhal & Environmental EngineerS
1039.007 716/9'8
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crcund SUIGce Etevatiory'TocProjod Name & Location: 327 34th Street
Oakland, Califomia

Ddlling Coordinates:

Drilling Comparry & Ddller

Rig Type & Dtilling Method:

Logged By:

John l /ofe
SamplerType(3): A) 2.0 Califomia Sampler

BackfiltMethod: Dale:

\r,,trell Construdion 626/98
Sampling Meihod(s): A) 140 lb downhole hammeq wirc line; 30'drop

C

= ;

> -o,
9 . D
l ! o

GROUP NAME (GROUP SYMBOL)
color, consistenry/density,
moisture condition, othea dosctiptions
(Local Name or Material TYPe)

Neat cement Erout to
11' below gradc (bg)

Bentonite seal from
11' to 13 bg

fiiamete. Stedul€
40 PVC blank well
casing to 15 bg

#3 RMC Lonesbr
sand ftorn 1 3' to
31.5 bg

2"{iameter Sdredule
40 PVC well screen
0.020" slot size fiom
15'to 3'1.0'bg

Threaded end cap

1oYR 3/6, stifi, moist

Color changes tg yellorrish brown 1oYR 5/8

,t#VSi"i""'"iSJ#'Id!"iX).?l:f,ftfl ,"oi"t'g."*r',,.rr
graddd, subangular, vanable

i"5il*'3ntf^IJfr?** 5/4, very stjn, moist

CLAYEY GRAVEL VI'ITH SAND (GC)
Ja*-vEtiowistr Orown toYR U6, very dense, moist lo wet

LENS OF LEAN CLAY (CL)
brownish vellow
Groundwater level during drilling
CLAYEY SANO (SC}
brownish ve,lo\rJ 10YR 6/6, dense wet

bEtl,i"'lf"trr[$tlo"* 816, very stir, wet

CLAYEY GRAVEL (GC}
brownish yellow'loYR 6/6. dense' wei

SANDY SILT WITH CLAY (ML)
brownish yellow loYR 6/6, very stitl, wet

CLAYEY SAND
brownish yellow 1oYR 6,/6, dense, w€t

327 34TH STREET
OAKLAND, CALIFORNIA

Suhsurface Consultants, Inc.
Geotechnical & ENironmental Engineers

1039.007 716198
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Ground Surtace Elevation:Projed Name & Location: 327 34th Street
Oakland, California

Sl,art: Date Jime

6i26l98 1500
Drilling Company & Otillen

Rig Type & Orilling Method:

Logged By:

John Wolfe
Sampl€rType(s); A) 2.0 Califomia Sampler

Backfil Methodi Date:

Grout 6n6EB
Sampling Method(s): A) 1'10lb downhole hamme., wire line; 30" drop
B)

!! :ts
a 9
nd

GROUP NAME (GROUP SYMBOL)
color, consistency/density,
moisture condilion, other descriptions
(LocalName or Material TYPe)

LEAN CIIY ICL}
dark vello$risli brown 10YR 3/6, slifi, moast

GRAOES TO SATIOY LEAN CLAY WTH GRAVEL (CL) .. -. .,.
rnot ed dark vellowish brown 10YR 4/6 and pale brown 10YR tt/J.
very stifi/had, moist, sand-fine grained

GRAOES TO SILT WITH SANO (ML.MH)
brownish vello,,! 1oYR 6/6, siifi, moisuu/et

stLTY SANO (SM.SC)
iiG irrown ioYn ols.inedium dense, wet, sand-fne grained

WELL GRADED SAND WITH SILTAND GRAVEL (SW-SM)
light olive brown 2.5Y 5/6, very dense, wet

327 34TH STREET
OAKLAND. CALIFORNIA

Suhsurface Consultants, Inc.
Geotechnical I E nvkonmenlal Engineers

JO8 NUMBER DA'E

'i 039.007 7i6l98
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UNIFIED SOIL CLASSIFIGATION SYSTEMASTM D2487-93

MAJOR DIVISIONS GROUP NAMES

@
.J

fr€;
lis
*E:
;EE

EE;
O

GRAVELS

More than 50%
ofcoarse fiaction
retained on No. 4

sieve

Clean gravels
less lhan
5% fines

GW
UGlt-graded gravel,
\l/ell-graded gravel with sand

GP o o ,
O -

0 r ,

Poorty gfaded gravel,
Poorly graded Eravglwith sand

Gravels with
more Inan
12o/o fines

GM

/o"/a

%r

Silty gravel,
Silty gravelwith sand

Clayey grav8l,
Clayey gravelwith sand

SANDS

50% or more
of coarse f|action

pass€s No. 4
sieve

Clean sand
less than
5016 fineE

sw well-graded sand,
Well-graded sand with gravel

Poorly graded sand,
Poorly grad6d sand with gravel

Sands with
more than
12% tlnes

SM
Silty sand,
Sjlty sand with gravel

sc Clayey sand,
Clayey sand with gravel

o
J

bEe
oEB
Hgn
fEe
O : s 9
L ' : H tz
t!

SILTS AND CLAYS

Liq!id Limit Less than 50%

ML
Silt, Siltwith sand or g.av€|, Sandy o. gravelly silt'
Sandy or grawlly silt with gravel 0r sand

N Lean claylean clay with sand or gravel' sandy
or Erav6lly lean clay, Sandy or gravelly lean clay
$rilh oravelor sand

OL
Orqanic silt or ctay, Organic silt or clay with sand o.
gra-vel. Sandy or dravelly organic silt or clay, Sandy or
iraveliv orqa-nic silt or clay with gravelor sand

SILTS AND CLAYS

Liquid Limit Greater than 50%

MH

-Etastic 
silt. Elastic silt with sand o, g.avel. sandy or

gravelly eiaslic sih, Sandy or grav€lly elastic silt with
gravelor sano

CH N
55.\

Fat clay. Fat clay with sand or gravel, Sandyor gravelly
ht clay, Sandy or gravelly fat clay with gravel or sand

OH
Organic sitt or ctay, Organic siltor clay with sand or
gra-vel, Sandy o.6ravelly organic silt o. clay Sandy
;r gravetly organic silt or clay with gravel or sand

HIGHLY ORGANIC SOILS Pt

For definition ofdual and borderline symbols, see ASTM D2487-93'

KEYTO TEST DATAAND SYMBOLS

Perm -
Consol -
LL
PI .
GS
MA
-200
ND

TxuU 3200
TXCU 3200
TxCD 3200
sscu 3200
sscD 3200
DSCD 2700
uc 470
LVS 7OO
FV 3OO
RFV
TV 8OO
PP 4OO

Permeability
Consolidation
Liquid Limit
Plasticity lndex
Specific Gravity
Particle Size Analysis
Percent Passing No. 200 Sieve
Not Detected
Tube Sample
Bag or Bulk Sample
Lost Sample
Fifst Groundwater
Stabilized Groundwater

Shear Conlining
Strength Pressure

lrlsfl
{2600) Unconsolidated-UndrainedTriaxialShear
a260O) Consolidated-Undrdined Triaxial Shear
i260Oi Consolidated-Drained T,iaxial Shear
42600) Consolidated-UndtainedSimpleShear
i260oi Consolidated-Drained Simple Shear
i2oooi Consolidated-Drained Direct Sh€ar

Unconfined ComPression
Laboratory Vane Shear. Field Vane Sheart -

tr
m
g
!

Torvane Shear
Pockei Penetrometer

reading divided by

327 34IH STREET
OAKLAND, CALIFORNIASubsurface Consultants, Inc.

Geolechnical & Envircnmental Enginee6
1039.007 ql' l7gg
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H#;,lii'",1"1'?I:.l3ll' ;"';il;,*d'um 
co

SANDY CL{Y, orange-brown' noi-sc' scifi

FJexurs.,lt'tc.

Oi fOtffrC l4 : aer
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ALAMEDACOUNTY

Nn-rn cABE sERVtcEs
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AGENCY
DAVID J, KEARS, egcney otnclol

February 17, 1998

'Dou Strough
Concord Hondglontiac
1300 Concord Avcnue
Concord, CA' 94520

Ref:. 327 34tb Strcct, Oaldaud, CA' 94520

DcarMr. Strotgh:

with the following chuges:

HEALTH SERVICES
FROTECTION (LOP)

1131 Hr|tol Psrhray, grit. 250
Atttn.dr. CA
(510) 5874700
F x (5r0) 337

I arn in receipt of thc workplaq dated January 16' t 998' p{c-Psrcd by subour

ilil;;;"*".d p.5tti irtit utrarunent has redev'rcd tho doct'tncnt
Con3ultsnts, Inc.'
flndr it iccoPtable

The proposed monitorlng wetl near thc.tune'up/lub? ttt"- *ul't 
bo

ff;'ffi;ffi;i;rmT' underground storage urk area, Tlris wo

;[.TJ;ili"d;-p.ti'ut ir'rtu6*ao'atsr fr adicnt tends towar&

to the norttr and
enablc ur to identif
cast rather thul the

. Predioted vrest.

If you havo any qucstions' you may riach me at (510) 567-6764'

SincerclY,

/hftufr
Madhulla Logaa
tlrzardous Material SPecialist

C: Jonathan.Rcddiug
rG"ttrd a*ott ;d Berrdsley' LLP

122i BroadwaY, 21st Floor
Oakland, CA - 94612

Mrdhnrlr Ingatr
efr-caa Co,ti'ty Hcalth Cars Services Agoncy

i ri r n"tUot eiY Parl*aY' 2nd Floor
' AlamedE CL-94502.



GROUNDWATER DEPTHS
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I
I
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Sampled BY: DC'JA-
weather: t"t1Y

TOC Elevatron:

WELL SAMPLING FORM

Project Name:

Job No.:

Depth to Casing Botom (below TOC)

Depth to Groundwater Before Purging

Feet of Water in Well

Casing Volume (feet of water x CasinS DIA '? x 0 0408)

Depth Measurement Method

Well Number:

inches
Well Casing Diameter:

s4s tclToll F

(below TOC)

feet

teet

feet

gallons

anAlEer

Depth to Groundwater When 80% Recovered -----:-

22

FIELD MEASUREMENTS

Free Product

Purge Method

Gallons
Removed I lme

) venlxc^cr<

pr-l

)  MEASUncmctr  to  
Do,  = SFPm

CpL : Zo.l?l*
TgmP Conduclvtry

6 
:O lmicromnovim!$tnlit9s/'

z A1' 1'o 4-
4 h'4o t'l 'o ry-
b

(". t t -  l ' l -o 1eP

gallons

Total Gallons Purged "
14 4t I teel

Depth to Groundwater Before Sampling (below TOC)

sampling r,.,tetroo dir roo fal"\''e' ba^\-tr

1
Containers Used

40 ml

-)

Subsurface Consultants
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Project Name:

Job No.:

Sampled eY: S-\^)Ar

TOC Elevatron:

WELL SAMPLING FORM

Weather:

Well Number: M^l e-.

^ incheswelt casing Diameter: --+---

oare: olzolqP

Depth to Casing Bottom (betow TOC)

Depth to Groundwater Before Purging(berow TOC)

leet

feet

feet13.7  o

2z- .Qteer
DeDth to Groundwater When 807' Recovereo

Feet of Water in Well

Gallons
Removed

I

2 .2 - gallons
Casing Votume (Jeet of water x CasinO D!'? x o-:Sf

Depth Measurement N'lethod

Free Product

Purge Method

Comments'l-ime pH

")

I  ^ -  z , C
(0 .a u Lt. ./

,.1t zz.o

al
t

7] ,o

ztt

ToEl Gallons Purged

Depth to Groundwater

gallorc

samptins r"letnoo d(s 0o Jo' b\e t";L''^'

--/
Containers Used

40 ml
pinllrler

FIELD MEA

ffi?,,
MEASUREMENTS =-,n--".2 P?F

V''  ,  dz -n-

lmiiromnoViml Salinity S%
conductivit), {i" = &l *^

1o "o''l Zz'o )55
4ZO
16p
519

5zj

lq -7/- leet
Betore SamPling (below TOC) | I' ' "

Subsurface Consultants ;;rE ^PPRoVED
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JobNo.:  lo 2r,r : ' ' , ,  /  - - --

sampled ey: Ex',A- 
o*e: 8l?[1F

WELL SAMPLING FORM

Projed Name:

TOC Elevation:

DeDth to Casing Bottom (below TOC)

Depth to Groundwaler'Betore Purging (below TOC)

Feet of Water in Well

Depth to Groundwater When 8O% Recovered

Casing Volume (feet of water x Casing DIA '?x 0.0408)

Depth Measurement Method &

Well Number: w'3
inches

Well Casinq Diameter:

Weather:

Free Product

Purge Method

Gallons
Removed

7

FIELD MEASUREMENTS

7€qlp ConductivitY
pH k/ 'n 

(micromhosicm)

P .o ' : ? ' zQPu
tO2- J* 1P^

Salinlty S% Comments
Tim e

6.qo R'5 Ico
c o'1 l1.o

b
r

tQ r",
l t ' -

2e-o

gallons
,P

Total Gallons rurn* -,O"a 
feet

Depth to Groundwater Before Sampling (below TOC)

sampting r"tetnoo aLi?o ra5 (<- ba'" (t^

-
literContainers Used

40 ml

Subsurface Consultants
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Projed Name:

Job No.:

Developed By:

TOC gevation:

Depth to Casing Bottom (below TOC)

Depth to Groundwater (below TOC)

Feet of Water in Well

Casing Volume (feet otwater x Casing DIA ? x 0'0408)

Depth Measurement Method

WELL DEVELOPMENT FOHM

Well Numb€r: $4J- Ll

Well Casing Diameter: L- incnes

Weather:

3l'oO teet

pH

FIELD MEASUREMENTS

ConductivitY
Temp("c) (micromhos/cm)

I tzS _

g.o.=2.Lt?^
(Ds -- zzz 6r'

Salinity S%

t" ? y t?.o
-:L:--

/ ,  t1 t?.o
_-j---

b.z'/ lg.5
b Ll 18.,
0,r1 tP5

1714

t?Po
lz5o -.___, d,".t,rnf fu.Vel-a--a-It19

L4- 6.( Y p<o

Total Gallons Removed

Depth to Groundwater Aiter Development (below TOC)

(t,o
t&.q

gallons

^ 1 .  '  t

Development Meihod dSfo ta bi€- >a- i- ' '

V9r5) V*'4'' 1<.'
t,!D (l,,r,l&.'ef-

Gallons Removed

I

IZ

r9
8zo

Comments

b.t'l 4q-
b.16 lr.o

l9rP

tj-tt _

Subsurface Consultantsffi APPf,ovEo
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WELL DB/ELOPMENT FORM

Project Name:

Job No.: / O3?. aO7

Developed By: DqlA-

TOC Elevation:

oate: -_@W

Well Number: r4''/ -9

Well Casing Diameter: i-- inches

Depth to Casing Bottom (below TOC) 3l ,e

Depth to Groundwater (below TOC)

Feet of Water in Well

Casing Volume (leet of water x Casing DIA 2 x 0'0408)

Depth Measurement Method

feet

Development Method

Gallons Removed

I

?

{8_

FIELD MEASUREMENTS

PH
5-'lo
$-e
6."V
t  , 4
t?  .1 )

l z .o "
r  , ' 7
b. t  r

bJ,

b  .  (< )

I L

Total Gallons Removed

Depth to Groundwatet Atter Development (b€low TOC)

Temp ("c)

Zr.o
tet
a.a
?.1.O

3l .o

'h.o
qqt
Llb, fir,v.e$\ \+abW

64o
z l .o 42,

gall0ns

z[, f,v reet

Cort et L^^:e'
i^.e Yadtot-

p p.=4-7 P1"
ppz' &ofir*
Saiinity S%

Zt-o
dl.o

Subsurface Consultants



GROUNDWATER DEPTHS

I 
well .. Date l l m e

Groundwaler
Depth
(te€t)

Commefits
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lcU CUftiS & TOmpkinS, Ltd,, Anotyticot Loborotories, Since 1878
2323 Filln Slreet. Berkeley. CA 947]0. Phone (5lO) 486-0900

Reviewed by:

Reviewed by:
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R E P O R T

for :

9 4549

Date :  14 - , fUL -98
Lab Job Number:  13434L

Pro jec t  ID :  1039 .007
Loca t i on :  327  34 th  S t .

T h i c  n > a l z r a a  m : r r  h o  r a n r n r l r r n a . - t  a n l - '  i n  i F c  a n l i r a l - \ r
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"^,"$k;Ji'i',Til';:"CLIENT: Subsurface
JOB NUMBER: 134341

Consu 1t ant s

BATCE QC REPORT
PREP BIATiIK

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

Re suf, t Report ing Units IDF
l-,imi t

QC Method AnalYsis
Ba tch  Da te

07/o7 /e8
o7 /o ' t  /98

EPA 6O],OA
E P A  6 0 1 0 A

4t7 97
4L7  97

I ron
Manganese

ND = Not Detected at or above report ing l imit



","skJil':;ru;;"CLIENT: Subsurface Consultant s
JOB NUMBER: 1-34341-

BATCE QC REPORT
BI,A}TK SPIKE / BI.A}.IK SPIKE, DUPI,ICATE

1 0  0 0
5 0 0

1 0 8 ?
5 5 1

1 0 8  5
5 4 9

ug/L
rg /L

1 0 9
1 1 0

1 0 9
1 t 0

8 0 - 1 2 0
80-1,20 l 5

4!191
4r - t97

EPA 60] .0A
EPA 5O1OA

o7  /o t  / 98
o7  / 01198



I
I
I
T

c l i e n t :
Pro j  ect# :
Locat ion:

Subsurface C
1 0 3 9 . 0 0 7
3 2 7  3 4 t h  S r .

Analysis Metshod:
Prep Method:

Cb curiis &J9gpkfsb+d,1

8260
5 0 3 0

consultantg

ND
ND
ND

ND
ND
ND
ND

I
t
I
I
I
I

!  l e r q  l u :
Lab ID:
Matrix :
Batch# :
I tn iEs :
D i ] 'n  Fac :

MW- 1
t -34341-  001
Water
4 1 8 1 9
us/L
t-

Sampled:
Rece ived:
Ex t racUed:
Analyzed :

0 6 / 3 0 / 9 4
o 7  / o L / 9 4
o 7 / 0 7 / 9 e
o 7 / 0 7 / 9 A

MTBE
Benzene
Toluene
chlorobenzene
EChylbenzene
m, p-xylenes
o-xylene
1, 3 -Dichlorobenzene

1, 4 -Dichlorobenzene

1,  2  -D ich lo robenzene

2 . ) .
0 . 5 5 0 . 5

0 . 5

Arlal-yte

I surrogace

t
I
t
I
I
I
I
I
t

I , 2 -Dichloroechane-d4

Toluene-dg
9 9
9 7

I Bromofluorobenzene 96 84-115 |



I
I Cb cunis &Jaro,- kf s.,qd 1

I
cl ienE:
Proj ect# :
Loca!r.on:

subsurface C
1 0 3 9 . 0 0 7
3 2 7  3 4 t h  S t .

Alalysis Method:
Prep Mebhod:

8 2 5 0
5 0 3 0

Consultants

I
! - l e r c l  l u :

Lab ID:
Mat r ix :
Batch$:
Un i ts :
D i ln  Fac :

t/Ivt - 2
1 3 4 3 4 1 - 0 0 2
Wat.er
41413

Sampled:
Received :
Ex t rac ted :
Analyzed:

0 6 / 3 0 / 9 8
o 7  /  o L /  9 8
o 7  / o e  / 9 e
0 1  l o e  /  9 e

AnalyLe

ITTBE
Benzene
Toluene
chlorobenzene
F F h U I  h a h ? a n a

m, p-xy lenes
o - xyl, ene
1 , 3 -Dichlorobenzene
L , 4 -Dichlorobenzene
1 , 2 -Dichlorobenzene

1, 2 -Dichloroetshane- d4
Tol-uene -dg

Bromofluorobenzene

ReporLing Li;ie

I
t
I
t
I

5 5 0 0
7 3 0 0

1 8 0 0 0

2 5 0 0
1 L 0 0 0

4 6 0 0
5 3ND

ND
ND

9 9

1 0 0

l s u r r o g a t e

t

I
I
I



I
I
I

CIient :
Pro j  ect*  :
T,ocation:

F i c l d  I D :
Lab !D:
Mat r ix :
Batch#:
Units :
D i ln  Fac :

MW- 3
1 3 4 3 4 r . - 0 0 3
Water
4 1 9 3 0
ug/ l,
8 3 . 3 3

Su.bsurf ace ConsulEants
1 0 3 9 . 0 0 7
3 2 7  3 4 t h  S t .

Analysis Metfrod:
Prep MeEhod:

Sampled:
Rece ived:
ExCraceed;
Analyzed :

Recovery

EPA

I

I
Toluene
chlorobenzene
s F l t ! ' l  h a n ' 6 n 6

m, p-Xy lenes
o-xylene
L, 3 -Dichlorobenzene

1 , 4 -Dichlorobenzene

1 , 2 -Dichlorobenzene

1 , 2 -Dichloroeghane - d4
Toluene-dg

TIID

ND
ND

3 9 0 0
4 8 0 0

1 r 0 0 0

1 2  0 0
4100
2400

1 7 0

4 2

4 2
4 2

I 1 0 0

9 8

92 -  110

I
I
I
I

Gb curtis *Jsq'pkrs,sld 1

a250
5 0 3 0

0 6 / 3 0 / e a
o 7  /  o L /  9 8
0 7  / L L / 9 S
0 7  / L L / 9 4

rJimiE

Bromoffuorobenzene



Gb 
cudisrygrpkfscLld-

Aromatic volati. le
EPJI 8020 shalyle

olganics
Li.s t

Proj ect# :
Locat ion:

Subsurf ace consultants
r 0 3 9 . 0 0 ?
3 2 7  3 4 t h  S E .

Analysig Method:
Prep Method:

Sarnpled:
Received:
Extracted :
Arlalyzed:

0 6 / 3 0 / 9 4
o7 /  o t - /  98
o ' t / o a / 9 4
o 7  / 0 8 / 9 8

timit

E D ! a260
5 0 3 0

F i e l d  I D :
Lab rD:
Mat r ix :
B a t c h * :
Un i ts ;
D iLn  Fac :

t"Il^l - 4
1 3 4 3 4 1 - 0 0 4
Water
4LA73
\J9 /L

MTBE
Benzene
Toluene
chlorobenzene
F  F  r . r r 1  h 6 h r a h a

h  h - Y a , l  A F A <

o-xylene
1, 3 -Dich]'orobenzene
l, 4 -Dichlorobenzene
1, 2 -Dic.hlorobenzene

I , 2 -Dichloroethane -d4

Toluene-dB

1 8 0 0
2200

9 3  0

1 9 0 0
200

1 3
1 3

1 3
l 3

}iID
ND
ND

?Recovery

9 8

9 9

9 9

9 2  - 1 1 0

8 4 - 1 1 5Bromofluorobenzene



I
Gb curris &Jsg'krsbtld l

cl ient :
Proj ect# :
Loca! ion:

Subsurface consultants
1 0 3 9 . 0 0 ?
3 2 ?  3 4 C h  S t -

Analysis Methodl
Prep Method:

Sampled:
Rece ived:
Extracted:
Analyzed :

EPA
F D A

8 2 6 0
5 0 3 0

F i e l d  I D :
Lab ID:
Matrix:
Batch#:
Un i ts :

MVI- 5
1 3 4 3 4 1 - 0 0 s
Water
4 1 8 1 9
ug/L
1

o 6  / 3 0 / 9 8
o 7  /  o L /  9 A
0 7 / 0 7 / 9 4
o 7  / O 7  / 9 e

Report.rng

ND
ND
ND
ND
ND
ND
ND
ND
ND

I
t

t
t
I

I Analyte

Toluene
chlorobenzene
F r - h r , - l  h a n r a h a

m, p-xylenes
o-xylene
l- , 3 -Dichlorobenzene
1 , 4 -Dichlorobenzene
l. 2 -Dichlorobenzene

1 , 2 -Dichloroethane- d4
Toluene - dg

0 . 5

702
92 -LrO

I
I
I
I

Bromofluorobenzene



I
t BATCH QC REPORT Gb 

curtis &Jompk'nsb+d r
Lab #r  134341

I
I
T
t

client: subsurface consulEants
P r o j e c t * :  I 0 3 9 . 0 0 7
Locat i -on:  327 34th St .

Analysis MeEhod 1 EPA

Prep MeBhod:

8 2 5 0
s 0 3 0

METHOD

Matr ix :
Batch* :
Un i ts :
Diln Fac :

Water
4 1 8 1 9
rrg /L
1

Prep Date :  01  /O6/9e
Anatys is  Date :  01 /06  /  98
Prep Date :

I
MB Lab  ID :  QC1414A

ND
I'ID
ND
ND
ND
ND
ND
ND
ND
ND

T
t
I
I
I

Result Report ing r,i.miE
I nnalyte

MTBE
Benzene

. ' h l  ^ v ^ h a h ' a n a

E !  F  l r r '  l  h a h ? a n F

-  h - v a ' l  a h a a

o - Xyl ene
L , 3 -Dichlorobenzene

1 , 4 -Dicblorobenzene

1, 2 -Dichlorobenzene

l s u r r o g a E e

1, 2 -Dichloroethane - d4

Toluene-dB
Bromofluorobenzene

2 . O

0 . 5

0 . 5

0 . 5

Recovery Limitg

o E - 1 ? 1

92 -no
8 4 - 1 1 5I

I
I
T
T
I
I



I
I
t
I
T
I

cl ienc:
Proj ect# :
Locat ion:

Subsurface ConsultanEs
1 0 3 9 . 0 0 7
3 2 7  3 4 r h  S t .

BATCH QC REPORT

METITOD

Analysis Met.hod:
Prep Method:

Prep Date :
Analysis Date:

Maerlx :
Batsch# :
Unlts :
D i ln  Fac :

waEer
4 1 9 3 0
! d g / t

I

L a b  # :  1 3 4 3 4 1 Gb 
cu'tis & Tompkins. LId l

EPA 8250
EPA 5O3O

0 7  / t L / 9 4
0 1  / L r / e 8

I
MB Lab ID:  QC74584

I
I
t
T
T

ResulE ReFort1ng Limit
AnaLyte

MTBE

'Io].uene

Chtorobenzene
Ethylbenzene
m, p-xylenes
o-Xylene
l-, 3 -Dichlorobenzene

1, 4 -Dichlorobenzene

L , 2 -Dichlorobenzene

SurrogaEe

1, 2 -Dichloroethane -d4

Toluene-dB
Bromofluorobenzene

ND
ND
}.ID
ND
ND
ND
ND
ND
ND
ND

2 . 0

Recovery Limits

8 5 - 1 2 1
q ' t - 1 1 n

9 4 - 1 r 5T
I
I
I
I
T
I



I
L a b  # :  1 3 4  3  4 1 BATCH QC REPORT Gb 

curiis & Tompkins.oLid 
1I

t
I

cl ient :
Projects+:
Location:

Subsurface Consultants
r 0 3 9 .  o 0 ?
3 2 7  3 4 t h  S t .

Analysis Method:
Prep Method:

EFA 8250
E?A 5030

t Matr ix :
Batch#:

D i In  Fac :

Water
4 1 9 3  0

1

Prep Date ;
Ana lys is  Date :

0 7  / r L /  e 8
07 / ] ' r /98

t
t MB I ,ab  ID:  QC74587

ll AnalyLe

MTBE
Benzene
Toluene
chlorobenzene
E ' r - h ! ' l  L \ c h ? a - a

m, p-xylenes
o-Xylene
1, 3 -Dichlorobenzene

1, 4 -DichLorobenzene

1, 2 -Dichlorobenzene

Surrogate

1 , 2 -Dichloroethane - d4
Toluene-d8

Result

tRec

Reportang Limit

I
t
I
I
I
I
I
I
I
t
I

ND
ND
ND
ND
ND
ND
ND
ND
ND

2 . O

0 . 5

0 .s

Recovery LimiEs

r 0 0

9 9

8 5 - t - 2 1



I
I Lab # :  1 .34  341 BATCI{ QC REPORT Gb 

curris&J€gpkrsd+d1

T
T
T
I

Client: Subsurface consufEanEs
P r o j e c e # : 1 0 3 9 . 0 0 7
L o c a E i o n :  3 2 7  3 4 t h  S t .

Analysis Method I
Prep Method:

EPA 8250
EPA 5O3O

Matrix:
Batch#:

D i ln  Fac :

Water
4 1 9 3 0

1

P r e p  D a t e :  O 7  / L L / 9 8
Ana lys is  DaEe:  o7  /  LL /  9A

I 
"", 

,,ab rD: ec?4ss3

| ! *"t""'

Toluene

Result Spike Added Limj-t€

4 6 . 3 3

9 9

5 0

5 0

92 - t-t 0
8 4 - 1 1 5

a 7  - L r 7

I 8  -  1 1 5
a 1  - 1  1 ' 7

9 0

9 3I
t
I
t
I
I
t
t
I
T
t

l s u r r o g a t e

1, 2 -Dichloroethane- d4
'roluene-dg

# colurnn to be used Eo ftag recovery and RPD
* values outside of Qc limits

Spike Recovery: o ouL of 3 outside l imits

values wittt an asterisk



I
L a b  # :  r 3 4 3 4 1 BATCH QC REPORT Gb cuais &JsgE kfs.oL{c 1t

I
I
t
I

CIienE; su.bsurface Consultants
P r o j e c t # :  I 0 3 9 . 0 0 7
Locat ion:  327 34th s t .

Analysis MeEhod: EPA 8250

Prep Method: EPA 5030

Prep DaEe: 0 7 / 0 6 / 9 8

Ana lys is  Date :  07 /06 /9e
MaErix :
Batch# :
UniEs:
Di ln  Fac:

WaEer
4  1 8 1 9
1rS /L
1

I r" 
""o 

rD: ecr414s
Limits

I I *"t"""
Benzene
Toluene
chl-orobenzene

5 0
5 0

a 7  - ) " L 1

a 7  - L L 1

10 l "

1 0 4

1 0 4t
T
T
I

I Surrogate

1, 2 -Dichloroetshane -d4

BSD Lab ID: QC74L46

q A

9 7 € 4 - 1 1 5

?Rec # Limits Li.mit
l A n a l y t e

I 5 0
5 0
5 0

1 0
1 0
1 0

4 9 . 2 J .  9 8
5 0 . 4 6  1 0 1
5 0  . 5  1 0 1

a1 - !L ' t

a 1 - L r 1

Benzene
Toluene
chLorobenzeneI

I
I
t
T
I

l s u r r o g a t e

L, 2 -Dichloroethane- d4
Toluene-dB

9 8
9 9
9 8

8 5 - 1 2 1
92 -LL0

8 4 - 1 r . 5

# column to be used to fLag recovery and RPD values with an asterisk
* values outside of Qc limits
RPD:  0  ou t  o f  I  ou ts ide  l imrEs
SDike  Recoverv :  O ou t  o f  6  ou ts ide  l im i ts

Bromofluorobenzene



I
t L a b  # :  1 3 4 3 4 1 BATCH QC REPORT Gb curtis &JsmE k f s,oLF. 1

I
I
I

cl ienE:
Proj ect# :
Location:

subsurface
1 0 3 9 . 0 0 7

8260
5 0 3 0

3 2 7  3 4 t h  s t .

Matrix I
Batch* :
Un iEs :
D i ln  Fac :

Wat'er
4 r - 8 7 3

1

Prep DaEe:
Analysis Date:

o 7 / 0 8 / 9 A
0 1 / 0 8 / 9 8

t
t 

", ""o 
rD: ec?4351

Limi!s

I I e'"r*'

Toluene
chlorobenzeneI

5 0
5 0 4 1  9 l

8 1 - L r 7
q e - 1 1 6

81 -LL7

t
T
I

I surrogate

1, 2 -Dj.chloroeEhane - d4
Toluene-d8

BSD Lab ID:  QC743 52

9 8
92 -LL0

8 4 - L 1 5

Limit
l A n a l y t e

T
I
T

Benzene
Toluene
ctrlorobenzene 5 0

1 0
l_o
l 0

4 4 . 9 2 87 -Ll19 0

9 4

I surrogate

l ,  2 -Dichloroechane - d4
Toluene-dg
Bromofluorobenzene

9',7
9 9
9 1

92-LLO
8 4 - 1 1 5

T
I
t
I

# Cotumn to be used. to flag recovexy and RPD values with an asterisk

*  va lues  ouEs ide  o f  Qc l im i ts
RPD:  O out  o f  3  ou ts ide  l im i ts

sp ike  Recovery :  o  ou t  o f  6  ours ide  l im i ts



I
I BATCr{ qc REpoRT Gb 

curtis & Tompkns. Lrd l

0 1  / 0 L / e 8
0 7 / 0 2 / 9 8
o 7  / L r /  9 e
0 7  / L L  /  9 A

Ti
Cl ient :
Pro j  ecE# :
LocaEion :

Subsurf ace consu].tants
1 0 3 9 . 0 0 7
3 2 7  3 4 r h  S r . .

Analys is  MeEhod:  EPA 8250

Prep Mechod:  EPA 5030

I
I
T

F i e l d  I D :
I,Ab ID:
Mat r rx :
Batch# :

Diln Fac :

1 3 4 4 2 5 - 0 1 8
Water
4 1 9 3 0
ug/ l,

Sample Date:
Received Date:
Prep Dace:
AJralysis Date:

Lab # :  134341

I
T MS Lab ID:  QC745 85

l a n a t y t e

I Benzene
Toluene
..h l Ar^ha. ?an. 5 0 4 2  . 4 9

8 2 - t - 1 4
8 5
8 8

Sample Limits

I
T
I

l S u r r o g a t e

1 , 2 -DichloroeChane - d4
Toluene-dg

1 0 0

1 0 0Bromofluorobenzene

MSD Lab ID;  QC74585

I
I

Analyte

Berrzene
Toluene
chlorobenzene

5 0
5 0
5 0

a'7
t 0
l 0
1 0

8 0 - 1 1 6
82 - Ll"4

# Limits

I i "::r:
I
I
I
I

l ,  2 -DichloroeEhane-d4

Toluene -dB 9 9
1 0 1

92 - l- r0
q 4 - 1 1 8

f colunn tso be used to flag recovery and RPD values with an asterisk

*  V a l r r a q  o r ) r s i d -  o f  O C  t i m i t s

RPD:  0  ouE o f  3  ou ts ide  l im i ts
Spike Recovery r O out of 6 outside l imj-ts

Bromofluorobenzene



I
I Gb cudis&Jegpk'sdts2

I su.bsurf ace ConsulEants
r - 0 3 9 . 0 0 7
3 2 7  3 4 t h  S r .

A.nal-ysis Method:
Prep Method: F D A

I 0 1 5 M
5 0 3 0

cl ient :
Pro j  ect# :
location:

I
t
I

I sample # CI ien t BaEch sampled ExEracted Analyzed Moistsure I

1 3 4 3 4 1 - 0 0 1
1 3 4 3 4 1 - 0 0 2
1 3 4 3 4 r - - 0 0 3
1 3 4 3 4 1 - 0 0 4

MW- 1
M9l- 2
!,ll^t- 3
MW-4

4 1 8  7 1
4r -900
4 1 9 0 0
4 1 9 0 0

0 5  / 3 0  /  9 8
0 6  / 3 0  /  e 8
0 6 / 3 0 / 9 4
0 6  / 3 0  / 9 8

0 7 / 0 9 / e 8
o 7  / ! o  /  9 8
0 1  /  L o  / e 8
0 7 / L O / 9 8

0 1 / 0 9  / 9 8
01 / ro  /9s
0 7  / L O  /  9 8
o7  / ro /  e8

I
I

Matr ix :  water

I
T

1 3 4 3 4 r - - 0 0 1 1 3 4 3 4 r - 0 0 2
l 0

1 3 4 3 4 1 - 0 0 3
1 0

I I surrogate

TrifLuorotoluene
Bromofluorobenzene

I
t
I
I
t
I
I
I



Cl ien t :
Proj ect# |
LocaL l .on :

Subsurf ace Consul-tants

1 0 3 9 . 0 0 7
3 2 ?  3 4 r h  5 8 .

Gb 
curris &Jeqekb's.Ju. 2

Analysis MeEhod: EPA 8 015M

Prep Meghod: EPA 5030

Batch # sampled Ex!racted Analyzed Moisture I
I sample # Cl ien t  ID

Matrix: Water

0 6  / 3 0 /  9 8 o 7  / r o  / 9 8 o 7  / L O  / 9 8r . 3 4 3 4 1 - 0 0 s

I
I
t
I
I
I
t
I
I
I
!
t
I
t
I
I
I
t
I

Analyte
Di ln  Fac :

I GasoLine C7 -C12

I surrogate

UniEs

ttg /L

Tri f luorotoluene
Bromofluorobenzene



GC05 'Hr  F i le  TVHI
s ,  13 4I4 1-  0 01 .  4 L 8 71 ,  TVH ONLY,

c:  \Gc0s\DATA\189G037 -  ra l t

s a m p l e  # :
D a t e  |  ? / 9 / 9 8  0 8 :  0 1  A l 4

Time of ,  In j  ecsion r  7/9/98

Low Point  :  9.25 Inv

P l o t  S c a l e :  2 S 0 . 0  n v

Response InV]

P a g e  1 o f  I

0 7 : 3 4  A f l
E i g h  p o i n r  :  2 s 9 . 2 6  m VT!'HBTXE

0 . 0  0  m l n
- 1 - 0

End Time
P I o r  o f f s e t :

2 5 . 8 0  n i n
9 n v

I
u .  / o

_1 .22
-1 .81
_2.24

-3.04

3'50
4.40

6 .17

8.07

_9.47

10 .8
1 l  q

i  i . 6

1 1 7
l 4 :0
1 A 7

_ 1 5 : 0
: 1 5 . 5

.16.2
. 1 6 . 6'1 7.0
1 1  6
17'9
1 A  6
1g:u
19.2
4 0  A

-4H' T
20.8
21.7

zz.o

'l

t_
1 ' - _ . '

{

i

_!

)

1,.
1.,

l,
I

. '.

I
I

TRIFLUO _

j

:BROMOF .

:

]

t:
-=

lj
-

l''
r"!

l

l-l
l

l''
l''
lt'

l-, t'\UJ-\



I GCO5 rH '  F i le  TVH

R R ,  D , 1 1 4 3 4 1 -  0 0 2 , 4 1 9 0 0 ,  T V H  O N L Y  '

G:\GC0S\DATA\I90G029 rau

Saq)le #:
Dace  :  7 /10 /98  o5 :29  t t 4
Time of rnject lon: 1/1-o /9E
Low Poif l t  :  1,0,39 mv
P loC  Sca le :  250 .  0  mV

Page 1 of  1

0 5 : 0 2  A M
H i g h  P o l n E  :  2 6 0 . 3 9  m v

SEarc t ime :

lle 

Factor:

rVHBl](E
0 . 0 0  m i n

- 1 . 0
E n d  T i n e  :  2 5 . 8 0  m i n

Plot  Offset  :  10 mv

Response ImV]

I
I
I
l"

,5 bo

:4 .18

_9.96

l  . - ; - o ' t ,  , , o
I
. l

,---l

j
l _ t
I r r r -  - l

t - l

,4.94

5 . 5 Y

A  l e
-6 si
0gff
I. AA/  .ou

_ j

r - j
l i

l . : '  - l
-

I
I
I  i ,  . . t

. t
- --)
f

!  I  . :  BROMOF

: ,
I

I l
.-. :

t

l :

I - :

' . , - ]
l . . : :
I

! 
-:l

r i : : i
l - ' r
I l

l--1

I

- . -  . - : - . . . . ' .  -  - * -

- ,'-- 
- --

. 1 1

.00

?:?
1 . 5
1 . 8

12.7

\ ]

:

i
I
t



I
*:r':-":
SEarE Time :

rle 

Faccor:

I

GC05

R R , D ,  1 3 4 3 4 1 - 0 0 3 ,  4 1 9 0 0 ,  r ' , V H  O N L Y ,

G : \ G C o 5 \ D A T A \ 1 9 0 G 0 2 8 . r a w
TVI{BTXE
0 , 0 0  n i n  E n d  T j . m e  |  2 5 . 8 0  m i n

- 1 . 0  P l o t  O I f s e t :  1 0  m V

rHr  F i le  TVH

S a m p I e  * :
Dare |  ?/r .0/98 04:52 A. l ' l

T ime of  In ject . ion:  7 l lo /94
Low Point  :  10.30 mv
P l o t  s c a l e :  2 5 0 . 0  m v

Resporse ImVl

P a g e  1 o f  I

0 4  : 2 5  A M
High Polnt  :  ?60.30 mV

_5
5

-b

6

7

I
I
I

rg
1
1

_1
1

-1

'/...-.-
:?
i
Ira

TRIFLUO

.09
o_oc

_9.02
" : .

l-,--
l o  :

i
l :
I
I J  l

: ]

. Y O
U . J

n o
1 1
1 q
iu

!.
t

,::
:
:BROMOF

1 A 7
1  5 . 0

15.7
16.2
16 .5
17  . 0
17  .6
17  .S
1 A  6

_15:5
1 9 . 3

_18 ?
20.6
-21 .2
z t . o

l'
I

z l . o
24.0
24.5
-25.4

25.8
26.2Y\\i3



I
ili::-Y* ,
slart Tine :

rre 

FacEorr

GC05 rH '  F i le  TVH

R R . 1 3 4 3 4 1 -  0 0 4 , 4 1 9 0 0 ,  ? V I {  O N r , Y ,
G: \CC05\DATA\190G027 .  law
T'VHBTXE
0 . 0 0  m i n

- 1 . 0

Sample #.
D a t e  :  ? / 1 0 / 9 8  0 4 : 1 6  A M

TirRe of  Tnject iont  1/70/98

],ow Poilt | 10 20 mV

P l o E  S c a l e  I  2 5 0 . 0  m v

Respcnse lmV]

Page l  of  1

0 3 : 4  9  A M
H19h Poinr  :  250.20 f lvEDd T ime  :  25 .80  m in

P1o !  o f f se l :  10  mv

: l

l r
I . l

l
- :

l=
! - =

a
-  r r i

I l
l 1

-
tr

Io ,  :TR|FLUO _

T:
=

l*l
I r l

. - ]

1,. -r"- .:

s.ss
- 6 . 1 8

6.54- 7  
i 1

/ . o J
;8.08

_9.02
-919

t,! A{u!
0.8
1?
1 . 8t

!
T
t

;

' t2 .7

15.7

l

IBROMOF

l

:
l

13.2

_itr 6

16 ' )
t o . o

, r , _  I

1 7 F '' '  i7  u
-19.8
- 1 9 . 3
,-1S.$
_tu.  I

-20.6
zt .z
z t . o
')') )
225

.24 .0

25.A

-25.8

- . : . . : .

, . - : - - _ - = .
' . -
|..'

l''
l'
l-' S[]-'1



I

j -rnpte Nane : ccv/Lcs, Qc?4455, 98WS5074.41900,
l leNane : c: \ccos\DATA\ 190G001. ra' ,

Ithoa : T!.!iB?xE
sEa!! Time : o.oo min End Time
sca le  FacEor :  - 1 .0  P lo t  o f f se t :

I .\,
I / \rg*d'a'ttl

Crq)olt'{. O'

GCO5 'H '  F i IC  TVH

2 6  . 8 0  n i n
9 m V

Sample S:  GAs Page 1 ot  1

D a E e  .  7 / 9 / 9 A  r 2 : L 0  P M

Time of  r . j  ect ion :  ' t  
/  9 /  98 Ll :43 Ina

Lo!.  Point  :  9.05 mv High Poj .nt  |  259.0J mv

P ] o t s  S c a l e :  2  5 0 . 0  n V

d P !  l , I n ! e  L r n v l

0.29
0.76
1 ,11
4 7 7
L . V d-) 41
I t Q
J . U J

3.64
4 . 1 6

2.56
4.92
5.4 3
5 . 8 1
6 . 1 5
6.71
7 ) q

/ o o

l

,.-:f
_ l

::.::
f

j

I

:f

l
ll

: ITRIFLUO

-: l
:

' . :
--t::

--

-a
- l

. i

-  8 .51
9.00
9.38
9.84

'-::

1Bn' 1 1 1
. 1 1 6

i  i :u
12 .1
12.5
13 .0
11, 7
1r.0
14.3
1 4  7
1 5  0

1

I
I
I
I
I
I
t

t '

T
t
I
I
T
I

15.7
1 6 . 1
t  o . 3
1  6 . 9
1 7 . 6
1 7 . 9
1 t t  6.t6 6
1 0  q

,8'Y
2D.6

71?
z t . o

??7
l l . J

73.1
23.6
24.0
245
2 4 4

2  5 . 8
26.2

-{



L a b  + :  1 3 4 3 4 1

clients: Subsurface consultants
P r o j e c E # :  1 0 3 9 . 0 0 7
LocaEion:  327 34th St .

Matrix: Waeer
Batch#:  418 71
Unics: ug/l'
D i ln  Fac:  t

BATCI{ QC REPORT

Analysis Met.hod:
Prep Method:

Prep Date :
Analysis Date I

Gb 
curtis&J'trpkrs.ud1

EPA 8015M
EPA 5O3O

0 7 / 0 8 / 9 8
0 1 / o 8 / e 8

MB Lab ID: QC'14342

l A n a l y E e Resu l t

I  casol ine C7 -C12 < 5  0

Trifluorotoluene
BromofluorobeDzene

RecovetY



BATCH QC REPORT Gb crnr&/eqs*qs/fi'

07 /oe /e8
07 /09 /9e

Client: subsurface consultanls
P r o j e c E # :  1 0 3 9 . 0 0 7
L o c a E i o n :  3 2 ?  3 4 t h  s t .

Analysj.s Method: EPA I0l-5M

PreD Method: EPA 5030

Matrlx:
Batch#:
Un iEs :
D i In  Fac :

Water
4 1 9 0 0
ug/ l,

Prep Date .
Analysis Date:

l8  Lab ID:  QC?445?

l A n a l y t e Result

I  Gasol ine c7 -c12 0

L a b  # :  1 3  4  3 4 1

Trif luoroEoluene
Bromofluorobenzene

Recovery



BATCH QC REPORT

Clieng: gubsurface consultants
P r o j e c t # :  L 0 3 9 . 0 0 7
LocaElon :  327 34Eh St .

Matrix: waher
Batch#:  4 I8  71
un i ts :  l Jg /L

LCS Lab  ID :  QC?4341

o 7 / 0 8 / 9 A
o7 /oe /9s

Lab # :  134341 Cb 
curtis&Je*pkhsdld.

Prep Date :
Analysis Date I

Analysis Method: EPA 8o15M

Prep Method: EPA 5O3O

Result Spike Added L imi ts
I Anal-yte

I  Gaso l ine  C? -C12 8 0 - 1 1 9

I surrogate Li-mits

I Trif,luoroEoluene
I Bromofluorobenzene

1 3 4
1 0 3

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

# Colurnn to be used to flag recovery and
* Values outside of QC limits
spike Recovery: 0 out of 1 outside l irnj-tss

RPD values with an astserisk



Lab # :  134 3  41 BATCH QC REBORT Cb cudis&JssDkrs.ur'.

Client: Su.bsurf ace ConsultanEs
P r o j e c t . # : 1 0 3 9 . 0 0 7
LocaEion  |  327 34 th  St .

Analysis Melhod: EPA 8015M

Prep MeEhod: EPA 5O3O

Matr ix :
Bacch# :
l jn i t s :
D i ln  Fac :

Water
4 1 9 0 0
1Jg / t

I

Analysis Date i
o 7  / 0 9  / 9 8
o7  /oe /e8

LCS Lab rDr  QC74455

IABORATORY CONTROL SAMFLE

l n n a l y t e

I  casol ine c7 -c12

Resul-t spike Added r,imits

8 0 - 1 L 9

l su r rogaee Limits

lTr i f luoroto luene
I Bromofluorobenzene

1 4 3

1 0 3 59-L62

I
I
I
I
I
I
I
T
I
I
I
I
T
I
T
I
I
I
I

f colunn to be used to flag recovery and RpD values
* values oucsi.de of Qc limits
Spike Recoverv: 0 out of 1 outside l imits

with an asterisk



t a b  # :  1 3  4 3 4 1 BATCII QC REPORT Gb 
cudisaJsg,pkirsJ91

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

Cl ient :
Proj ect# :
Locatron:

Subsurface Consul-tsants
1 0 3 9 . 0 0 7
3 2 7  3 4 t h  g t .

Analysis Meehod:
Prep Method:

SPIKE DUPTTCATE

Sarnpl-e Date:
Received Date r
Prep DaEe:
Analysis Date:

EPA 8 O].sM
EPA 503 O

Lab ID:
Mat.rix:
BaEch#:
Un ius :
D i ln  Fac :

zzzzzz
1 3 4 2 5 0 - 0 0 1
Waeer
a 1 e 1 1

lg /r'
l-

0 6 / 2 4 / 9 4
0 6  / 2 s  /  9 8
o 7 / 0 8 / s 8
0 1 / 0 8  /  9 8

MS Lab  ID :  QC74345

I anatyt.e

caso]-ine C7 - C12

Surrogate

Trif luorotoluene
Bromofluorobenzene

MSD Lab lDt QC1 4346

l e n a t y t e

I  casol ine c? -c12

I surrogatet
t l T r i f l u o r o t o l u e n e

I BromolLuorobenzene
1 5 0
1 2 2

# column to be used to flag recovery and RPD

I "Ji';":":":;'i'"::"?:.'iH::=spike Recovery: o ouE of 2 outside Limits

I
I
I
I

values wiEh an asEerisk



I
I L a b  # :  1 3 4  3 4 1 BATCH QC REPORT Cb 

cdis&rr$ekrsd+d-

analysis Method r
Prep Method:

E:P

EP
9 0 1 5 M
5 0 3  0

cl-ient: su.bsurf ace Consultants
P r o j e c t # :  1 0 3 9 .  0 0 ?
Locat i .on:  327 34t t r  Sts .

Field ID: ZZZZZZ
L a b  I D :  1 3 4 3 3 5 - 0 0 1
Mat r ix r  Water
Batch* :  41900
U n i t s :  u g / L
Di ln  Fac :  1

sample  Date :  06  lJO /  98

Rece ived Date :  06  /3O /  98

Prep Date : 0 7 / L 0 / 9 8
Ana lys is  DaEe:  07  /Lo /9a

I
T

MS Lab ID:  QC1 4458

t Arralyte

casol ine c? -c12

SurrogaLeti

I  MSD Lab rD, ec744se

Trifluorotofuene
Bromofluorobenzene

Analyee

I  Gasol ine c7 -c12

I l s u r r o g a t e Li-m1es

I
t

l T r i f l u o r o t o l u e n e
I Bromofluorobenzene

# Column to be used to flag recovery and RPD values wiEh an asterisk

* VaIueS outside of QC limi-ls
RPD:  o  ou ts  o f  1  ou ts ide  l in i t s
Spike Recovery: O out of 2 outsj.de l imits

I
I
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& Curtis & Tompkins. Ltd., Anolvficol Lo!ggfot*,. J'n*i!l

I
I
I
I
I
I
I
I
T
I
T
I
I
T
I
I
I
I
I

2323 Fttth Street. Eerkelev. CA 947lO Phone (5lO) 486-0900

Reviewed bY:

Reviewed bY:

This package may be reproduced only in j 'Es entrrety '



I .L
fat 

curiis&tgg18k['sJF2

I
vol-aEi1e

I CIient :
Proj ect# :
LocaEion:

Subsurface Consuftants
1 0 3 9 . 0 0 7
3 2 7  3 4 t h  S t .

Analysis Metshod:
Prep Method !

EPA 8015M
EFA 5O3O

I
t
I

I Sample # c l ient  ID Batch sampLed ExCracted Arlalyzed MoisEure

L34297 -O0L

!34297 -OO2

1 3 4 2 9 7 - 0 0 3
L34297 -OO4

M9I- 4 @
MW-4 @
Mr{- 4 @
MW.5 @

2 0 1

1 4 . 5 '

4r -828
41.8  2  8

41A29

0 6  / 2 6  / 9 8
0 6 / 2 6 / e 8
0 6 / 2 6 / e 8
0 6  / 2 6  /  9 8

0 7  / o 7  / 9 8
o 7  / 0 1  / e 8
0 1  / o 7  /  e e
o"1 /o7 /  9S

0 1  / 0 7  / 9 8
0 1  / 0 7  / e e
o 7 / 0 7 / e 8
o 7 / 0 7 / 9 4

T
I

Matrix: SoiI

I
I
T
t
I
t
I
I
I
I
I

L34297 -O0L

1

< 1

].3429"7 -O02

1

134297 -O03

1

l S u r r o g a t e

Trifluorotoluene
Bromofluorobenzene



I
Gb 

curtis &J9s:)pkrrs..FF 2
T
t Cl ient :

Proj ect# :
Locatron:

Subsurface Consultants
1 0 3 9 . 0 0 ?
3 2 7  3 4 t h  S r .

Analysj,s Method:

Prep MeEhod:

EPA 8 O2OA
EPA 5O3O

I
I
I

Sample # Cl ien t  ID Batch # Sanltr)led Extsractsed lrnalyzed Moisture I

1 3 4 2 9 7 - 0 0 1

1 3 4 2 9 7 - 0 0 3
L34297 -OO4

MW-4 @
MW-4 @
MW-4 @
MW-5 @

2 5 '
1 4 . 5 1

4 1 8 2 S
4ra2a
41A28

4 r -828

0 6 / 2 6 / 9 e
0 6 / 2 6  / 9 8
0 6  / 2 6  / 9 e
0 6  / 2 6  / 9 4

o 7 / 0 7 / 9 8
0 1  / o 7 / e 8
0 7 / 0 7 / 9 4
o 7 / 0 7 / 9 8

o 7 / 0 7 / e 8
o 7 / o 7 / 9 8
0 1 / o 7 / 9 4
0 1 / 0 7 / 9 8

I
I

MaLrix: soil

I
I
I

.i\naLyte
Di ln  Fac :

Benzene

Etshylbenzene
m,  p-xy lenes

].34291-OO1-
I

L3429'7 -O02 t  3 4 2 9 ? - 0 0 3
1

L 3 4 2 9 1 - O O 4
1

\g /Ks
1rg /Kg
wg /Kg
ug/rig
ng /Kg
tg/Kg

< 2 0

< 5

< 5

< 2 0

< 5

< 5

4 5

1 )

3 0

< 2 0
< 5

l s u r r o g a t eI
T
I
t
t
I
I
I

TrifluoroLoluene
Bromofluorobenzene



I
I
t CIients:

Proj ect# :
Locataon:

Subsurface consultanEs
1 0 3 9 . 0 0 7
3 2 ?  3 4 r h  s t .

Cb 
c'iiis &Jggrekgs.Jld 2

Analysis Metshod: EPA 8015M

Prep Mechod: EPA 503 o

t
T
I

I sample # Client ID sampled ExEracted Analyzed Moj-sture I

!34297 -OO5

]-34297 -006

L34297 -OO7

M W - s  @  2 0 1

8 5  @  2 r ,

4 1 8 2 8
4!824
4 L A z A

0 6  / 2 6  /  9 e
0 6  / 2 6  /  e e
0 6  / 2 6  / e 8

o 7 / 0 1 / 9 8
o 7 / 0 8 / 9 8
0 1  / o a / 9 8

o 7  / o 7  / 9 8
0 1 / o e / 9 8
0 1  / o 8 / e 8

t
I Matrix: soil

I AnalyEe
D i l n  F a c :

l S u r r o g a E e

L34291-OO5
I

1 3 4 2 9 7 - 0 0 5
1

!34297 -OO7

1

I  
I  Gasol ine c? -c12 rrrg /Ks

I
I
I
I
I
t
I
I
t

Tri f luorotoluene
Bromofluorobenzene

9 7
124



t
curtis &Jggpkgls.cf+d.2

I
I Arlalysis Method:

Prep Method:

EPA 8O2OA
EPA 5O3O

Cl i .ent :
Proj ect# :
Locahion:

subsurface consultsants
r 0 3 9 . 0 0 7
3 2 7  3 4 t h  s t .

T
t
T

I Sample # cli-enE tD Batch Sampled Extracted Analvzed MoisLure I

1 3 4 2 9 7 - 0 0 5
1 3 4 2 9 7 - 0 0 5
L34297 -OO1

M W - 5  @  2 0 '
8 5  @  1 5 . 5 |
8 6  @  2 1 1

4 L A 2 A
4LA28

0 6  / 2 6  /  s 8
0 6  / 2 6  /  e 8
0 6  / 2 6  / e 8

o7 /07 /e8
o7  / oe /9a
o7  /oe /94

o7  /01  /98
o7 /o8 /e8
0 7 / 0 8 / 9 8

I
I Matr ix :  So iL

I
t
I

Analyte
Di In  Fac :

MTBE
Benzene
Toluene
Ethylbenzene
m, p-Xylenes

Uni.ts

rg /Kg
uglKg
us/K9
lg /Kg
ls /Rs
usl/ f'g

r - 3 4 2 9 7 - 0 0 5
1

L 3 4 2 9 ' 1 - O 0 6
1

1-34297 -O01

I

< 2 0

< 5

< 5

< 5
< 5

| | 
t""o""t '

Trif luorotoluene
BromofLuorobenzene 9 8

I
I
I
I
I
I
t



Lab * | I3429'l BATCH QC REPORT Gb cudis aJeg:,ekrs;p 1

drocarbons .

client: Subsurface consultanEs Analysis MeEhod: EPA 8015M
EPA 503 OP r o j e c t # : 1 0 3 9 . 0 0 7

Location: 327 34Eh

Mat r ix :  so i l
B a C c h # :  4 1 8 2 8
unila: ntg/Kg
Di ln  Fac :  1

MB Lab rD:  QC7477e

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

caso l ine  C?-Cl2

Surf,ogate

Trif luorotoluene
Bromof,luorobenzene

Recovery



I
BATCH QC REPORT

Client: subsurface consultants
P r o j e c t # :  r 0 3 9 . 0 0 7
L o c a t i o n :  3 2 7  3 4 t h  s t .

I

MB Lab ID:  QC14L1A

Lab #: L34291 Gb 
curris &/.9g1rkfs.cgd 1

Analysis Method: EPA 8020A

Prep MeEhod: EPA 503 0

I analyte

|vr.RF:

Benzene
Toluene
Ethylbenzene
m, p-Xylenes

l s u r r o g a t e

< 5 - 0

< 5 . 0

Recovery

Tri f luorotofuene
Bromofluorobenzene 3 5 - 1 4 4

I
I
t
I
I
I
I



I
I I'ab # , 1,3429'l BATCI{ QC REPORT Gb cudc aJggrek,r.,s.Jld "

subsurface
1 0 3 9 . 0 0 7

Analysis MeEhod: EPA 8015M

Prep Method:  EPA 5030

I
t Matrix:

Batch#:
Uni tss.
Di In Fac:

3 2 7  3 4 r h  S r .

So i l
4 1 8 2 S
ng/rg
1

Prep Date :
Ana lys is  Date :

0 7  / 0 1  / 9 8
o 7  / 0 7  /  9 A

I
T LCS Lab  ID :  QC74 l75

l A n a L y t . e

I  Gaso l ine  C? -Ct2

Spike Added

TrifLuoroE.oluene
Bromofluorobenzene

l s u r r o g a t e

1 0 7
s 3 - 1 5 7

# column to be used Eo fLag recovery and RPD values with an asterisk
* values outside of Qc limies
spike Recovery: o oug of 1 outside limitss

I

I
I



I
I L a b  # :  1 1 4 2  9  ? BATCH QC REPORT Gb curtis &Jequkrs Jtd,r

I
I
T

Cl ien t :
Proj ect# r
Location:

subsurf ace consultants
1 0 3 9 . 0 0 7
3 2 7  3 4 t h  S t -

Analysis Method:
Prep Metshod:

Prep Date:
Allalysis DaEe:

8 0 2 0 4
5 0 3 0

Batsch# :
Unr- tE:
Di In Fac:

soi l
4 1 8 2 S

u9/ KsI

0 7  / 0 8 / 9 e
o 7  / o e / 9 8

I
I BS tab ID: QC'74r76

I ela1yte

M"IAF

Benzene
Toluene
Ethylbenzene
m,  p-xy lenes
o-xylene

spike Added tRec # L imi ts

I
I

1 0 0
1 0 0
1 0 0
1 0 0
1 0 0

1 0 0
9 7

L 0 t
9 9

r -07
1 0 41 0 3 . 5

5 9 - 1 L 8
? 1 - 1 1 q

6 A - L 2 4

I l su r rogace

TrifluorotoluerIe
Bromofluorobenzene

t
t  BsD Lab rDt ec14r1i

TrifluoroEoluene
Bromofluorobenzene

t | *.'"" Spike Added gRec # Limils RPD # LimiE

I
t

MTBE
Benzene
Toluene
Ethylbenzene
m,  p-Xy lenes
o-xy lene

I surrogate

1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
r,0 0

2 0
L 4
2 1
2 2
2 2

1 0 0 . 3
1 0 0 . 6
1 0 5 . 6
1 0 2 . r
1 1 0

1 0 0

L0'7

1 1 0

L O 7

6 5 - 1 3 5

6 A - r 2 4

1

4
3

I 1 0 1

_Ll-v

| * 
"otalrn 

t co be used to flag recovery and RPD values with an asEerisk
r  {  Va lues  ou ts ide  o f  Qc l im iLs

RPD:  o  ou t  o f  5  oues ide  l im l ts

I  

Se ike  Recovery :  o  ou t  o f  12  ou ts ide  l im i ts

I



Lab # :  1342 9  7 BATCH QC REPORT Cb cudis ategpkrs.J#,1

CLient: subsurface
P r o j e c c # :  1 0 3 9 . 0 0 7
Locat ion :  327 34 th  St .

FieLd rDt zzzzzz
Lab ID:  134410 -  001
Matrix: Soil-
BaEch#: 4La28
Units: mg/Kg

MS La l r  ID :  QC14f79

MATRlX

Sample Datse:
Received Date:

Prep DaEe:
AnaLysis Date:

0 7 / 0 7 / 9 8
0 7 / 0 7 / 9 8
01 /  oa /  98
01 /oa /9s

Di In  Fac :  1

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

I Gasoline C7 - c12

MSD Lab ID:  Qc7 4 I8  0

L imi ts

Added Limits

Trif luorotoluene
Bromofluorobenzene

Spike Added gRec # r,imiEs Limit
l A n a l y t e

I casoline C7 - C12 9 .  8 9 9 9l-0

l S u r r o g a t e ?Rec Limi ts

I Trifluorotoluene
I Bromofluorobenzene

1 0 7

# column Eo be used to flag recovery and RPD vaLues w i th  an  as ter isk

*  va lues  ou ts ide  o f  Qc l im i ts
RPD:  o  ou t  o f  1  ou ts ide  l im iea
spike Recoverv: o out of 2 outside l imits



Gb "'''oJ:r:*i';':,
TVH-Total volati le

client: Subsurface Consultants
P r o j e c t # :  1 0 3 9 .  0 0 7
Locac ion :  327 34Eh St .

Analysis Method:
Prep MeLhod:

EPA 8 015M
5 0 3 0

I Sample f CI ien t  ID Batch # Sampled ExtracEed Analyzed Moisture I

]-34297 -OOA 0 6  / 2 6  / 9 8 o7 /os /9e 07 /os /9s

Matr ix :  water

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

Analy!e
DiLn  Fac :

I  Gaso l ine  C7 -C12

l S u r r o g a t e

Tri. fluorotoluene
Bromofluorobenzene

1 3 4 2 9 ? - 0 0 8
1

,Jg /L 9 2



t
T Gb'*'nJr[ni':']o,

Cl ienE:
Proj  ect# :
Locat ion:

Su.bsurf ace consultants
1 0 3 9 . 0 0 7
3 2 7  3 4 E h  S t .

Analysj-s Metshod:

Prep Method:

8  020A
5 0 3 0

I sample # client ID

Matr ix :  Waeer

sampled Ext rac ted Analyzed t to is ture I

0 6  / 2 6  /  e 8 0 7  / o s / 9 8 0 1 / o s / 9 41 3 4 2 9 7 - 0 0 8

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

Alralyte
Di ln  Fac :

MTBE
Benzene
Toluene
EEhylbenzene
m, p-xyLenes

Un.i t s L 3 4 2 9 ' 1 - O O e
1

\tg / I'
wg/L
1Jg / !'

ug/) '
Dg /r,
\g /L

L . 4

1 . 3

l s u r r o g a t e

I
I

c

Tri fluorotsoluene
Bromofluorobenzene

?REC
IREC r.0 0

Presence of this compound confirmed by second colurnn,

trowever, the confixmation concentration differed from the reported

result by more than a factor of two

I
I
T
I



I 'ab *. !34297 BATCH QC REPORT Gb 
curf.s &Jsqpkirs.J' 1

I
I
I
I
I

c l i e n t :
Proj ects* :
Locati.on:

Subsurface Consultants
1 0 3 9  -  0 0 7
3 2 7  3 4 r h  S t .

Analys j.s Method: EPA 80I5M

Prep Method: EPA 5030

P r e p  D a t e :  0 7 / 4 5 / 9 4

Anafys is  DaEe:  o7  /05 /9e
Mat r i . x :
Babch#:

Diln Fac :

Wafer
4 1 8 1 5
ug/ t
1

0 7  / o s / 9 8

I MB Lab IDr  QC74f26

AnaIyLe

casoline

ResulE

< 5 0I
I
I

RecoverySurrogate

Tri f luoroEoLuene
Bromofluorobenzene

t
I
I
I
I
T
t



Lab *t L34297 BATCH QC REPORT Gb 
curris&Jsgpkrsdtsl

Cl ient :
Proj ect# :
Locatlon:

subsurface Consultants
r 0 3 9 . 0 0 ?
3 2 7  3 4 t h  S t .

Analysis MeEhod:
Prep Method:

Ara lys is  Date :

EPA 8O2OA
EPA 5O3O

MaErix :
Batch# :
UBi ts :
Di ln  Fac:

Wate r

41 "81 "  5

I

o7 /os /98
o7 /0s /98

MB Lab ID:  QC74L26

l e n a t y t e

lvffBE
Benzene

Ethylbenzene
m, p-XyIenes
o-xylene

Surrogate

Results

< 2 . O

< 0 . 5

< 0 . 5

< 0 . 5

Recovery

Trif luorotoluene
Bromofluorobenzene



L a b  # :  1 3 4 2 9 7 BATCH QC REPORT Gb 
curtis &J'Tpk['s.rd .

TVH-TotaI vo]-ati. le

C l i e n E :
Pro jec t# :
LocaEion :

Subsurf ace Consultsants
1 0 3 9 . 0 0 ?
1 2 7  3 4 t h  S t .

Aral-ysis Mechod: EPA 8015M

Prep Method: EPA 5o3o

CONTRO], SAMPTE

Prep Date :
Arlafysj,s Date:

Matrix :
Batctr* :
u n i E s :
D i ln  Fac :

Water
4 1 8 1 5

1

o7 /os /e8
o7 /os /e8

LCS Lab !D: QC'7 4724

I Analyte

I  caso l ine  C7 -C12

spike Added r,imits

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

l s u r r o g a t e

I Trif luorotoluene

I Bromofluorobenzene

! 4 4

l, t-1

59-L62

# Column to be used to flag recovery and RPD values with an asterisk

* values outside of Qc limitss

Spike Recovery: O oue of I outside l imj.ts



I
L a b  # :  1 3 4 2 9 ? BATCH QC REPORT Gb 

cudis&Jespkhs+lrl

I
t Su.bsurf ace Consultants

1 0 3  9 . 0 0 ?
3 2 ?  3 4 t h  S t .

EPA
s 0 2 0 A
5 0 3  0

C l i e n t :
Proj ect# :
tocaLt on :

I,ABORATORY CONTROL SAMPI,E

Analysis Method:
Prep Method:

jlnalysis Date:

I
I
I

Water

ug/1,
L

MaLrix :
Batch# :
U N I E S :
Di ln  Fac :

0 1  / 0 6 / 9 8
o 7 / 0 6 / 9 8

I LCS LAb  ID :  QC?412  5

I Aralyte

MTBE
Benzene
Toluene
Ethylbenzene
m,  p-Xy lenes

Surrogate

Result Spike Added ?Rec * L imi ts

I
I
T
I
I
I
I
I
I
I
I
I

1 8 . 9 4

2 0  - 1 4

1 9 . 4 3
) 1  A q

20 .  "12

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

4L -L42

6 9 - L O 9

7  5  - L 2 2

9 9
9 5

1 0 1
9 7

t  0 7
1 0 4

1 0 8

# Colurnn to be used to flaq recovery and RPD values wj.th an asterisk
* Values oucside of QC limits
spike Recovery: o out of 6 outside l i.nits

Trif luorotoluene
Bromofluorobenzene



1,ab  f :  1342 9? BATCH QC REPORT Gb 
curtis &IqEpk,ts r.!c 1

I
I
I
I

Pro jecE* :
LocaEion :

Subsurf ace consultants
1 0 3 9 .  0 0 7
3 2 ?  3 4 r h  S r .

F D A I 0 1 5 M
5 0 3 0

MATRIX SPIKE/MATRIX SPIXE DUPLTCA9E

Analysis Method:
Prep Method:

Sample  DaEe:
Recei.ved Date:
Prep Date :
Analysis Date:

t
I

F i e l d  I D I
Lab ID:
Matrix:
Batch#:
Uni ts :
Di ln  Fac:

zzzzzz
L 1 4 2 7 L - O 0 2
WaCer
4 1 8 1 5
ug /r,

0 6 / 2 4 / s 8
0 6  / 2 6  /  9 8
o 7 / 0 5 / 9 8
o 7  / 0 3 / 9 4

MS lab  ID:  QC'74L27
I
I
I
I

Analyte

caso l ine  C7 -  C12

I Surrogate

Lini.ts

Trifluorotoluene
B!omofluorobenzene

I  MsD Lab rD: ec74r2s

59-L62

I anatyte

I  Gasol ine c? -  c12

I Surrogatse

I Trifluorotoluene
I Bromofluorobenzene ! 2 0

T
I
t
t
I
I
T
t

# Column to be used Eo flag recovery and RPD values wiuh atr asterj 'sk
*  va lues  ouEs ide  o f  Qc l im i ts
RPD:  0  ou t  o f  1  ou ts ide  l im i ts
Spike Recovery: o oub of 2 outside l imits
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Qtoculture
ENVIRONMENTAL
BIOTECHNOLOGY
M
CvtoCul tu re  In te rna t iona l .  Inc .  1986

July 8, 1998
Farx: (925)-299-7970
Project Description:
Project #r

Client: Subsurface Consultants
Contact: Meg Mendoza
3736 Mt Diablo Blvd. Suite 200
Lafayette, CA94549

ANAJ,YSIS REQUEST:

CARBON SOURCES:

PROTOCOLS:

Phone: (925) 299-7960
327 34b Street

I SAMpLES: 3 water samples were received on 7/1198. The samples were assayed on 7/1/98, and stored at

4oC for any follow up work.

Hydrocarbon-Degrading and Total Heterotrophic Bacteria Enumeration Assays

T
I

Bacterial enumeration for aefobic petroleum hydrocarbondegraders (broad range
petroleum hydrocarbons: diesel and jet fuel) and total heterotrophs'

Petroleum hydrocarbons wete added as the sole carbon and e_nergy;ources for tlre

eromh of hyatocarbon-degrading aerobic bacteria on agar plates' Chevron #2
biesel and jP-4 Jet Fuel wire blended into the agar to provide dissolved phase
uiipfrutl" and aromatic hydrocarbons in the growth matrix. Hetelotrophic bacteria ̂
oi":to *"t" prepared with Difco Total Plate-Count Agar providing a wide range of
imino acid andcarbohydrate carbon sources.

Hydrocarbon Degraden: Sterile agar plates (100 x l5 mm) were prepared with
rn'inirnat salts medium at pH 6.8 wi-ttr t.SX noble agar, without any other carbon .
io*.". ot n"t.i.nts added. Diesel andjet fuel were the sole sources of carbon and
eneigy. Triplicate plates were inoculatad with-l .0 ml of sample, or a log dilution
of *i".u*pi., at diiutions of 100, 10-1, and 10-2. The lydrocarbon plates were
ooured onill/98 and counted after 7 days on7/8198. The plate count data are
ieported as colony forming units (cfu) plr millilite-r (ml). of sample. Each bacteria
oo'pulation value iepresenis a statistiiai average of the plate count data obtained
iuiih inoculations for at least two of the tfuee log dilutions tested.

Heterotophs: Sterile agar plates (100 x 15 mm) were prepared with minimal
salts medium and.235% plate count agar at pH 6 I YlhguJ aly olher carbon.
sources or nutrients added. Plates weri inoculated with 1.0 ml of water sample, or

a log dilution of the sample, in tripticate at sample dilutions of l0'', l0o, and l0-"'
Thieterotroph plates were poure d on7/l/98 and counted aftet 6 days.o-n.717/.98-'
ihe plate 

"o'uttt 
dutu u.."."ported as colony forming 'nits (cfu) per milliliter (ml)

for eaih water sample. Each enumeration value represents a statistical average ot
two ofthe three lof dilutions inoculated in plates.
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Vox 510 231 0102 Fax 5t0'233 3777 Email :  Cvto@CvtoCulture corn

249 
' f .*k"b'* 

Avenue Point Richmond Cali fornia 94801 1829 USA
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1.0 x 101cfu/ml is the lowest detection level for this assay

SAI,IPLE
DATE

MW-r 6/30/98 5.7 x 10r 1.8 x 10?

MW-3 6130198 9.4 x 10r 2.4xt f

MW-4 6/30198 6.6 x 102 1.2 x lOa
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0.1 mg/L represents the lowest detection level for ammoni4 o-phosphate and nitrate assays. ND = Not Detected

Client
Sample

Sample
Date

Ammonia N
(ng/L) o-Phosphate

(melL)

Nitrate N
(n/L)

Sulfate
(mg/L)

MW-l 6t30/98 <0.I 2.0 <0.1 ) J

MW-3 6t30t98 t .4 <0.1 I J

MW-4 6t30/98 0.8 l . ) 0.3 l 4
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ANALYSIS REQUEST:

PROTOCOL:

I
I
t

T^_,o*u_tx*\\
RffiAtvo;Wea-t,P-hl.
Principal Biochemist and
Director of Research

. Dissolved Oxygen and pH

Analyses for dissolved oxygen and pH for water samples.

The oH levels of the water samples were measured with a HACH digital
oH meter eouioped with a FIACH-One combination electode, and
ieported as ihe mean of triplicate values. The dissolved, oxygen levels of
thi water samples were m6asured with a YSI analog DO meter and
reoortedast}rimeanofduplica1e'values.AllassaysconformtoCalifornia
Cip ana Sbndard Water dZ Wastewater analytical method specifications' . .
pH and DO were measured on7/1198. ,

Client
Sample

pH DO
(nelL)

MW-1 6t30/98 o.r+ < t

MW-3 6/30t98 6.6 ) . 2

MW-4 6/30/98 6.6 3 .5

Environmental Microbiolo gist
Laboratory Services
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uJ'ucr,Jlture
ENVIRONMENTAL
BIOTECHNOLOGY

Cy toCu l t u re  I n te rna t i ona l ,  I nc .  1986

Meg Mendoza
Subsurface Consultants, Inc.
3736Mt. Diablo Blvd. Suite 200
Lafayette, CA94549

Iuly 27,1998

Fax925-299-7970

RE: Technical Consulting Report for 327 34"'St., Oakland Site, SCI Job # 1039'007

Sampling and Site Background:

Two former underground storage tanks (JSTs) were located on the NE border of

the site. Total volatile Hydrocarbons as gasoline (TVH-g) were detected in groundwater

samples MW-2 and MW-3, down gradient from the former USTs in 1993, 1997 and

1998. Low levels of TVH as gasoline were measured in 1998 at MW-I, but not in 1993

or 1997. Groundwater from a further down gradient monitoring well, MW-4 sampled in

1998, showed levels of TVH-g of 10000 ug/L with an altered pattern of benzene, toluene,

ethylbenzene and xylene (BTEX) components' Groundwater from MW-5, down gradient

from MW-4, did not contain detectable concentrations of TVH-g contamination'

TVH-g and BTEX components are readily biodegraded under the proper aerobic

conditions provided that sufficient hydrocarbon-degrading bacteria, dissolved oxygen and

nutrients are present, and that there are no inhibitory compounds to interfere with

microbial activity.

cytoculture reported routine microbiological and nutrient testing results on July

8, 1998 for 3 groundwater samples provided by SCI from the site (MW-I, 3, & 4).The

following discussion represents Cytoculture's interpretation ofthe microbiological,
chemical and geological data in terms of the potential for intrinsic biodegradation of the

hydrocarbons present at the 327 34'r St.. Oakland site.

Interpretation of Microbiological and Nutrient Test Results

Microbiological and nutrient analyses were performed on groundwater samples

from MW-1, MW-3, and MW-4. The lowest numbers of hydrocarbon-degrading and

heterotrophic bacteria (5.? x 101 cfir/ml and 1.8 x 102 cfir/ml respectively) were found at

MW-1. This is not surprising, as MW-l had low levels of hydrocarbons which would act

as carbon sources for bacterial growth. Bacteria at this well also appear to be nitrogen

limited, as both ammonia-N and nitrate-N levels were measured to be less than 0.1 mg/L.

Dissolved oxygen (DO) levels at MW-l are higher than at MW-3 and MW-4' The DO

value of 5 (field Do measurements are discussed as laboratory measufements are more

Vox  510  11 . ]  0 lC2  Fax  t 10 .2  i l . l 7?7  E rna r l :  C l t o@Cl t r ,CuL tu re . co tn
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susceptible to O, introduction during sampling and transport ) for MW-l is more

indicative of groundwater with less active microbial populations and thus less oxygen

consumption. The levels of DO at MW-1, as well as the levels of o-phosphate and sulfate,

would not be limiting to bacterial growth if suffrcient carbon and nitrogen sources were

present.

slightly higher popuiations of hydrocarbon-degrading and heteronophic bacteria

(9.4 x l0l cfrr/ml and 2.4 x 702 cfir/ml respectively) were found at MW-3' Levels of

nitrogen (ammonia-N), o-phosphate, sulfate and DO were all suffrcient at MW-3 to

support bacterial growth. In addition, elevated concentrations of TVH-g and BTEX

compounds would provide additional carbon sources for microbial growth at this well.

fnebO level of 2.2 mg/L (field) measured at this well also suggest a more active

microbial population.

The enumeration plate count data, however, indicate the population of

hydrocarbon-degrading aerobic bacteria might be 10 fold less than expected for the

concentration ofdissolved phase hydrocarbons at MW-3. Densities ofhydrocarbon-
degrading bacteria are usually directly conelated to hydrocarbon concentations in

groundwater. A general exception to this, as appears to be the case at this site, occurs

when the majority of biodegradation activity appears to be ongoing at the fringes of the

plume. For example, conditions may be less favorable for microbial activity within the

contaminant plume (for reasons not apparent from this data)' but may become more

favorable at the edges as inhibitory compounds become more dilute, or as the DO and

nutrients become more available.

Higher fringe biodegradation activity would explain why the highest microbial

numbers were measured at MW-4 (6.6 x 102 cfir/ml for hydrocarbon degraders and 1.2 x

l0a cfir/ml for heterotrophs). DO (2.6 mg4- measured in the field), nitrogen (ammonia-N

and nitrate-N), o-phosphate and sulfate levels at MW-4 were all suffrcient for bacterial

growh at MW-4.

Further evidence for biodegradation activity at MW-4 can be gained by examining

the individual BTEX and MTBE components from each groundwater sample (see

appendix). By normalizing each component to the largest overall constituent (toluene) a

consistent pattem can be seen in MW-2 and MW-3 of each of the BTEX components as

compared to toluene. This ratios seen were 0.4 (benzene: toluene), 0.i-0.2 (ethylbenzene:

toluine), 0.6- 1.4 (xylene: toluene), and 0.3-0.4 (MTBE: toluene; when MTBE was

present). However, for MW-4, these component ratios are drastically altered to a pattem

of 2.4 1b"n""tt", toluene),0.9 (ethylbenzene: toluene), 0'2 (xylene: toluene), and 1'9

(MTBE: toluene).

This shift in ratios would be expected as the various BTEX components are

preferentially biodegraded at different rates. MTBE can also be used as a reference for

tiod*gtadation sinci MTBE is typically more resistant to biodegradation under aerobic
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conditions than tlre BTEX components. Thus, as BTEX concentrations are reduced
tluough microbial breakdown, MTBE concentrations will remain higher in comparison.
This pattem was seen by the increased ratio of MTBE: toluene of 1.9 in MW4 (as
compared to 0.3 and 0.4 for MW-2 and MW-3 respectively) during the 6/30/98 sampling'

Further evidence for biodegradation of the TVH-g is the lack of detectable
hydrocarbon contamination at the down gradient well, MW-5, except for trace levels of

MTBE. This suggests that the gasoline is being degraded before it migrates far from the
plume, and that it is being biodegraded before it has the opporhmity to migrate off site.

General Conclusions for Natural Biodegradation at the Site :

There appears to be sufficient populations ofhydrocarbon, nutrients and dissolved
oxygen present at the fringes of the gasoline plume (MW-4) to support biodegradation
activity. In addition, contaminant data supports that biodegradation activity is occurring
at MW-4, and that the gasoline and individual BTEX components are not migrating
further down gradient to MW-5.

Populations of hydrocarbon-degrading bacteria from within the plume (MW-3)'

however, are lower than expected, and there is less evidence for biodegradation activity at

MW-3. The reasons for this decreased activity are not apparent {iom the data provided'
Further measurements of nutrients, dissolved oxygen and possible inhibitory co-
contaminants (other than gasoline) would be recommended at other wells with high ryH-
g concentrations to characterize the plume.

Recommendations for Monitoring Natural Biodegradation at the Site:

Monitoring of the site is recommended (on a quarterly or semi-annual basis) to
monitor biodegradation activity, and to document contaminant losses. We recommend
measuring populations of hydrocarbon-degrading and heterotrophic bacteria, dissolved
oxygen, ammonia- N and o-phosphate as well as TVH-g.

Also, to provide additional support for this preliminary investigation, Cytoculture
recommends that additional testing be performed at MW-2 (plume center) and MW-5
(down gradient reference site) to establish levels of hydrocarbon-degrading and
heterotrophic bacteria, dissolved oxygen, ammonia- N, o-phosphate, nitrate-N and
sulfate.

Environmental Microbiologist
Laboratory Services

Tr*,a*ss_u-N*s\
Randall von Wedel, Ph.D.
Principal Biochemist and
Director of Research



Appendix

BTEX and MTBE (ug/L normalized to toluene ug/L)

MW Sample Date B T E __--{ MTBE ..- 
2 7127193 10000 27000 2900 20000 ug/L

7t27t93 0 .4  1 ,0 :Toluene
ug/L
:Toluene

6/30/98 7300 18000
6/30/98 0.4 1.0

0.1 0.7
2500 15600 5500

0.1 0.9 0.3
7 t27t98
7t?7t98
fint98
10r2t98

0.4 1.0
4200 11000

0.4 1.0

5300 33000
0.2 1.4

1800 10600
0 .2  1 .0

ug/L
:Toluene
ugil
:Toluene

:Toluene
6/30/98 4800 11000
6/30/98 0.4 1 0

1200 7100 3900 ug/L
0.1 0.6 0,4

'I .02 .4
6/30/98
6/30/98

210 1800 ug/L
0,9 O.2 1.9 :Toluene
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