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= CHEMWEST

]
s ANALYTICAL LABORATORIES, INC.

January 23, 1989 RECEIVED JAN 7 & 1989

A.G.E.
1447 35th Street
Sacramento, CA 95816

Attention: Ms. Mary Scruggs
Subject: Report of Data -~ Case Number 3040
Dear Ms. Scruggs:

The technical staff at CHEMWEST is pleased to provide our report for the
analyses you requested: Aromatic Volatile Organics — EPA Method 8020/602; TFH
EXTN/GC-FID; and Total Organic Lead -~ DHS Method.

Ten samples (9 soils & 1 water) for Project Carnation Oakland, Project Number
004-88-059 were received January 6, 1989 in good condition. Results of the
analyses along with the analytical methodology and appropriate reporting limits
are presented on the fallowing page(s).

Thank you for choosing CHEMWEST Laboratories. Should you have- questions
conceming this data report or the analytical methods employed, please do not
hesitate to contact Toni Weeks, our Technical Sexvice Representative or your
project manager. We hope that you will consider CHEMWEST Laboratories for
your future analytical support and service requirements.

Sincerely,

Jill B. Hehes, Ph.D. and Margie Namba
Vice President of Technical Services Project Manager
MN:ds

cc: Joel Bird, President
File

' 400W North Market Boulevard  +  Sacramento, CA95834  «  Phone (916) 923-0840 - FAX (916) 923-1938

A Subsidiary of CompuChem Corporation




. I |
.

S

ANALYTICAL METHODOLOGY

Aromatic Volatile Organics by Purge & Trap and GC-PID

WATER -~ Method 602 or 8020

A 5 ml sample volume, or 5 ml of a suitable dilution, is purged on a
suitable purge and trap system with helium. The purged sample is analyzed
on a Gas Chromatograph equipped with a Photoionization Detector (PID). A
packed column is used to separate the compounds.

S0IL - Method 8020

A 10 gram, or other appropriate aliquot of soil, is weighed into a clean
VOA vial. Soils received in brass core tubes are sampled by discarding 2-5
centimeters of soil from each end of the tubes (this is done to reduce the
possibility of analyzing a portion of soil that has been exposed to sampling
technique contamination). Equal aliquots of soil are then removed from
each end of the tube and combined in the VOA vial. Soil in jars or bags
is aliquoted using a similar technique, which discards exposed sample
surfaces. A 10 ml, or other appropriate volume of methanol, is added to
the soil and the soil is shaken with the solvent. 100 ul of the extract, or
a reduced aliquot or volume of a suitable dilution, is injected into 5 ml of
laboratory blank water and analyzed by the same technique used for water
samples.

CHEMWEST ANALYTICAL LABORATORIES, INC
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ANALYTICAL METHODOLOGY

Total Petroleum Hydrocarbons (TPH) Extractables by GC-FID

Extraction Procedure:
WATER -

A 1 liter sample is poured into a 2 liter separatory funnel. 3x100 ml
extractions with methylene chloride (2 minute shake outs) are completed.
The methylene chloride is decanted off and concentrated to a 5 ml final

volumne.

SOIL -

A 30 gram, or other appropriate aliquot of soil, is mixed with 10 grams of
washed sodium sulfate. 100 mls of methylene chloride is added to the soil
and placed on a mechanical shaker for 1 hour. The liquid is decanted off
and the process is repeated with an additional 50 ml of methylene chloride.
The combined solvent extracts are filtered through sodium sulfate and the
extract is concentrated to a 5 ml final volume.

GC ANALYSIS -~

An appropriate volume of the sample extract is injected into a Gas
Chromatograph equipped with a Flame Ionization Detector (FIR), a split/
splitless capillary injector (operated in the splitless mede), and a fused
silica capillary column. The TPH fraction is quantitated as gasoline and/or
#2 diesel fuel (and/or different petroleum hydrocarbon fuel types if
requested, such as JP-4 jet fuel) based on relative retention times and
examination of the elution profile. The TPH fraction quantitation is based
on chromatographic peak areas against a multipoint standard curve.

CHEMWEST ANALYTICAL LABCRATORIES, INC



I

CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Tank 1N CHEMWEST 1.D.: 3040-1
Date(s) Analyzed: 01/13/89 Matrix : Soil

Amount

Detected RL
Compound (mg/Kg) (mg/Kg)
Benzene ‘ 200 25
Toluene 660 50
Ethylbenzene 130 100
Chlorobenzene BRL 50
Total Xylenes (1) 580 50
l1,4-Dichlorobenzene BRL 300%*
1,3-Dichlorcbenzene BRL 200%
l,2-Dichlorobenzene BRL 50

% Acceptance

Surrogate Recovery Window
Bromofluorobenzene B9% 50-150%
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BRL: Below Reporting Limit.
RL: Reporting Limit.

: Total of 0-, M-, and P-Xylenes,
: Matrix Interference.

Approved by: N REV3.1.89

CHEMWEST ANALYTICAL LABORATORIES, INC.



CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Tank 18 CHEMWEST I.D.: 3040-2
Date(s) Analyzed: 01/13/89 Matrix : Soil

Amount

Detected RL
Compound (mg/Kqg) (mg/Kg)
Benzene 40 5
Toluene 190 10
Ethylbenzene 54 20
Chlorobenzene BRL 100%*
Total Xylenes (1) 260 10
1,4-Dichlorobenzene BRL i50%*
l1,3-Dichlorobenzene BRI, 100*
1,2-Dichlorobenzene BRL 10

% Acceptance

Surrogate Recovery Window
Bromof luorobenzene 102% 50-150%
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BRL: Below Reporting Limit.
RL: Reporting Limit.

): Total of 0-, M~, and P-Xylenes.
*: Matrix Interference.

B

Approved by: \q? REV3,1.89

CHEMWEST ANALYTICAL LABORATGRIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Tank 2N
Date{s) Analyzed: 01/13/89

Compound

Amount
Detected

{mg/Kg)

CHEMWEST I.D.: 3040-3

Matrix

Soil

—— o — ——— — — — — Y i AN P T ——— T T et Sl S S T — - A ST S T St - ———— . G = T e W ———

Benzene

Toluene
Ethylbenzene
Chlorobenzene

Total Xylenes (1)
1,4-Dichlorobenzene
l,3-Dichlorobenzene

1,2-Dichlorobenzene

190

44

BRL

200

40

75%

20
100*

100*

Surrogate

Recovery

Window

BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: }F

: Total of 0-, M-, and P-Xylenes.
:+ Matrix Interference.

CHEMWEST ANALYTICAL LABORATORIES, INC

REV3.1.89
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Tank 25
Date(s) Analyzed: 01/13/89

Compound

Amount
Detected
(mg/Kg)

CHEMWEST I.D.: 3040-4

Matrix

Soil

RL
{mg/Kg)

o ————r ————— —_— T T T = S T T Sy oy T s e A s M — e S ot S - — i S s (ot S S A A W M M WS T P = — ———

Benzene

Toluene
Ethylbenzene
Chlorobenzene

Total Xylenes (1)
1,4-Dichlorobenzene
1,3-Dichlorobenzene

1,2-Dichlorobenzene

Surrogate

Recovery

Acceptance
window

. S B LA W A P Sy o e e i ok LB T T . e e bl M Y A AR b L W T e ek ik AR S M i S . (AR REE L% fpp gmn e o o o e S L B o g
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BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: Fp

: Total of 0-, M-, and P-Xylenes.
: Matrix Interference.

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.,: Tank 3N

Date(s) Analyzed: 01/13/89

Compound

Amount
Detected
(mg/Kg)

CHEMWEST I.D.: 3040-5

Matrix

: Soil

RL
(mg/Kg)

—— A AR B il B i e Bt L S S W — f— — i —— T —— - " T ———_—_— " —— o i S A S T} U i S S S " T — f——

Benzene

Toluene
Ethylbenzene
Chlorobenzens

Total Xylenes (1)
1,4-Dichlorobenzene
1,3-Dichlorobenzene

l,2-Dichlorobenzene

Surrogate

Recovery

Acceptance
Window

BRL: Below Reporting Limit.
RL: Reporting Limit.

[1
Approved by: 34

: Total of 0-, M-, and P-Xylenes.
: Matrix Interference.

CHEMWEST ANALYTICAL LABORATORIES, INC.

REV3.1.89



CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D,: Tank 38 CHEMWEST I.D.: 3040-6
Date(s) Analyzed: 01/13/89 Matrix : Soil

Amcunt

Detected RL
Compound (mg/Kg) (mg/Kg)
Benzene 20 5
Toluene 110 10
Ethylbenzene 36 20
Chlorobenzene BRL 100*
Total Xylenes (1) 150 10
l1,4-Dichlorobenzene BRL 150%*
1,3-Dichlorobenzene BRL 100*%
l1,2-Dichlorcbenzene BRL 10

% Acceptance

Surrogate Recovery Window
Bromof luorcbenzene 87% 50-150%

— . T — . T T TR WY W . T T — il o ks b . S S o ————— Ty f— o T—— — G i A MR T G Ar T W B Y TS TS W TEE e AT P W e

BRL: Below Reporting Limit.
RL: Reporting Limit.

{1): Total of O0-, M-, and P—-Xylenes.
*: Matrix Interference.

Approved by: }f REV3.1.89

CHEMWEST ANALYTICAL LABORATORIES, INC,
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Tank 4N CHEMWEST I.D.: 3040-7
Date(s) Analyzed: 01/13/89 Matrix : Soil

Amount

Detected RL
Compound {mg/Kg) {mg/Kg)
Benzene 100 50
Toluene 520 100
Ethylbenzene BRL 200
Chlorobenzene BRL 200%
Total Xylenes (1) 520 100
1,4-Dichlorobenzene BRL 300%
1,3-Dichlorobenzene BRL 300%*
1,2-Dichleorobenzene BRL 100

% Acceptance

Surrogate Recovery Window
Bromofluorobenzene 93% 50-150%

e et . - o s i s o it Y e ot A S AL S e iy (g e e il S S S St D Y Tt e P W o A S Tt M T ey e o At L S ey

BRL: Below Reporting Limit.
RL: Reporting Limit.

(1): Total of O-, M—, and P-Xylenes.
*: Matrix Interference.

Approved by: ﬂ? REV3.1.89

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES

Client I.D.: Tank 4S

Date{s) Analyzed: 01/13/89

Compound

Amount
Detected

(mg/Kg)

AROMATIC VOLATILE ORGANICS

CHEMWEST I.D.: 3040-8

Matrix

Soil

e e st _ e i e e e e T o Al Sk P S P8 o o ey 7 AL L ST W A S S S T T o YR 4 S48 S S AN e e ME e o S S ALs S e s s

Benzene

Toluene
Ethylbenzene
Chlorobenzene

Total Xylenes (1)
1,4-Dichlorobenzene
1,3-Dichlorobenzene

1,2-Dichlorobenzene

400*
50
500%*

400*

S . T T T oy ot T o 8 ik A48 Y S M S i S o o o o) Skl A S e M A i LR WS e e R R T e e

Surrogate

Recovery

Acceptance
Window

A . o A T T At At S S A e S e TR T e e b . S S e Tt S W T o e o ok ek S Sy S e ke S S A g e e R e e e
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BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: ﬂ

: Total of O0-, M-, and P-Xylenes.
: Matrix Interference.

CHEMWEST ANALYTICAL LABORATORIES, INC.

REV3.1.8¢
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Water 1 ) CHEMWEST I.D.: 3040-9
Date Analyzed: 01/13/89 Matrix : Water

Amount

Detected RL
Compound (ug/L) (ug/L}
Benzene 22000 250
Toluene 25000 500
Ethylbenzene 1700 1000
Chlorobenzene BRL 3000*
1,4-Dichlorobenzene BRL 3200%*
1,3-Dichlorobenzene BRL 1500%
1,2-Dichlorobenzene BRL 500

% Acceptance

Surrogate Recovery Window
Bromof luorobenzene 81% 50-150%

——— T T —— — —— T T T A} S . T gy e e ok Ak AR A WS W M S e e o oy e Akl Sl A s T T T ek i o A ek e A B4a -

BRL: Below Reporting Limit.
RL: Reporting Limit.

*: Matrix Interference.

0
Approved by: L REV3.1.89

CHEMWEST ANALYTICAL LABORATORIES, INC
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Soil Pile 1
Date(s) Analyzed: 01/13/89

CHEMWEST I.D.: 3040-10

Matrix

Soil

Acceptance
Window

Amount

Detected
Compound (mg/Xg)
Benzene 1.1 .05
Toluene 0.4
Ethylbenzene 0.5
Chlorobenzene BRL
Total Xylenes (1) 2.0
l,4-Dichlorobenzene BRL
1,3-Dichlorobenzene BRL
1,2-Dichlorobenzene BRL

3

Surrogate Recovery
Bromofluorobenzene 132%  50-150%

. ————— T ——— ————— A ET= W T o e e rm it et ed Aok okt A W WTR oy o o — — — — —— P o kTl T} o T

BRL: Below Reporting Limit.
RL: Reporting Limit.

y: Total of O-~, M-, and P-Xylenes.
*: Matrix Interference.

Approved by: if

CHEMWEST ANALYTICAL LABORATORIES, INC
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CHEMWEST ANALYTICAL LABORATORIES
AROMATIC VOLATILE ORGANICS

Client I.D.: Method Blank
Date(s) Analyzed: 01/13/89

CHEMWEST I.D.: 3040-MB

Matrix

: Soil

Window

Amount

Detected
Compound (mg/Kg)
Benzene BRL  0.05
Toluene BRL
Ethylbenzene BRL
Chlorobenzene BRL
Total Xylenes (1) BRL
l1,4-Dichlorobenzene BRL
1,3-Dichlorobenzene BRL
1,2-Dichlorobenzene BRL

%

Surrogate Recovery
Bromofluorobenzene 105  50-1508

BRL: Below Reporting Limit.
RL: Reporting Limit.

(l): Total of O-, M-, and P—-Xylenes.

n
Approved by: Y

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLE

Date Extracted : 01/10/89 Case ¢ 3040
Date(s) Analyzed: 01/13/89 Matrix: Soil

Reporting Units: mg/Kg

Other Hydrocarbon

Client CHEMWEST Gasoline Diesel Mixture

1D ID Result RL Result RL Result RL
Method Blank 3040-MB BRL 10 BRL 10 BRL 10
Tank 1IN 3040-1 17000 1000 280 200 BRL 1000
Tank 1S 3040-2 570 10 36 10 BRL 10
Tank 2N 3040~3 12006 1000 BRL 1000 BRL 1000
Tank 2S 30404 26000 1000 570 500 BRL 1000
Tank 3N 3040-5 31000 1000 BRL 1000 BRL 1000
Tank 38 3040-6 9700 1000 BRL 1600 BRL 1000
Tank 4N 3040-7 18000 1000 BRL 1000 BRL 1000
Tank 4S5 3040-8 38000 10060 BRL 1000 BRL 1000
Soil Pile 1 3040-10 BRL 5000 6500 5000 BRL 5000

S L S Y T A G M S S M S M P AL A L e g L i e S e M — . . e S W P YT PR AR TR e P Amp S A e —— T —— — — o e

BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: %1 REV3:1.89

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLE

Date Extracted : 01/10/89 Case : 3040
Date(s) Analyzed: 01/10/89 Matrix: Water

Reporting Units: mg/L

Other Hydrocarbon

Client CHEMWEST Gasoline Diesel Mixture
ID 1D Result RL Result RL Result RL
Method Blank 3040-MB BRL 10 BRL 10 BRL 10
Water 1 3040-9 1400 10 0.93 10 BRL 10

BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: If REV2:9.88

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
TOTAL ORGANIC LEAD

Date{s) Analyzed: 01/13/89 Case : 3040
thru: 01/13/89 Matrix: Soil
Amount
Client CHEMWEST Detected
ID 1D (mg/Kg)
Tank 1N 3040-1 BRL
Tank 1S 3040-2 BRL
Tank 2N 3040-3 BRL
Tank 25 3040-4 BRL
Tank 3N 3040-5 BRL
Tank 38 3040-6 BRL
Tank 4N 3040-7 BRL
Tank 48 3040-8 BRL
Scoil Pile 1 3040-10 BRL
The reporting limit for Total Organic Lead is 10 mg/Kg.
BRL: Below Reporting Limit.
Approved by: _33W REV3:1.89

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAIL LABORATORIES
TOTAL ORGANIC LEAD

Date(s) Analyzed: 01/13/89 Case : 3040
thru: 01/13/89 Matrix: Water
Amount
Client CHEMWEST Detected
ID ID {mg/L)
Water 1 3040-9 BRL

. rn e o b ok o b i i ek L ok PO A S S AP P Yoy e ek A U S W S e et Wy P e S P e S W TR T TR TR T e T T T T W A e e i ek SR e e

The reporting limit for Total Organic Lead is 1.0 mg/L.

BRL: Below Reporting Limit.

Approved by: YN REV3:1.89

CHEMWEST ANALYTICAL LABORATORIES, INC



CHEM WEST ANALYTICAL LABO B Order No. 3040
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. Vs . Cmw 0. 3040
ENVIRONMENTAL AGE ENERGY MINERALS

ANANIA GEOLGGICT ENGINEERING

CHAIN OF CUSTODY RECORD
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CHEMWEST

A
s ANALYTICAL LABORATORIES, INC.

January 28, 1989

Anania Geclogic Engineering
1447 35th Street
Sacramento, CA 95816

Attention: Ms., Mary Scruggs
Subject: Report of Data - Case Number 3096
Dear Ms. Scruggs:

The technical staff at CHEMWEST is pleased to provide our report for the
analyses you requested: Volatile Organics — EPA Method 8240; Semivolatile
Organics — EPA Method 8270; TPH EXTN/GC-FID; ICP Metals (Cd, Cr, Pb, and
Zn); and MBAS - EPA Method 425.1.

Five samples (4 soil and 1 water) for Project Carnation/Oakland, Project Number
004-88-059 were received Janu 13, 1989 in good condition. Results of the
analyses along with the analytical methodology and appropriate reporting limits
are presented on the following page(s).

Thank you for choosing CHEMWEST Laboratories. Should you have questions
concerning this data report or the analytical methods employed, please do not
hesitate to contact Toni Weeks, our Technical Service Representative or your
project manager. We hope that you will consider CHEMWEST Laboratories for
your future analytical support and service requirements.

Sincerply, | 4
/

/ ’f' 4 / .
.',’//{ C‘K&@"" Hidwye Ih PRI
Jill B. Henes, Ph.D. and Margie M. Namba
Vice President of Technical Services Project Manager
/
MMN:ds

cc: Joel Bird, President
File

600W North Market Boulevard  +  Sacramento, CA95834 - Phone (916) 923-0840 «  FAX {916} 923-1938

A Subsidiary of CompuChem Corporation



ANALYTICAL METHODOLOGY

Volatile Organics

The analytical techniques used for water and soil analysis are based on EPA
Methods 624 and 8240 (Purgeables) and follow EPA Contract Laboratory
Program (CLP) recommendations. Water and soil sa mples are analyzed by a
purge and trap, packed column GC/MS technique. The samples are analyzed
under full scan GC/MS which monitors a mass range of 35-260.

Water -

A 5 ml sample volume to which 3 internal standards and 3 surrogates are
added and purged with helium at ambient temperature. The sample is
collected on a Tenax silica gel trap and then desorbed onto a packed
column.

Soil/Sludge: Low -

A 5 gram sample weight is added to 5 mls of reagent water containing 3
internal standards and 3 surrogates ang purged with helium at 40°cC.

Soil/Sludge: Medium -

A 5 gram sample is weighed into a QA/QC prepped VOA vial and then
shaken with 10 ml methanol. A 100 ul portion of the methanolic extract is
combined with 5 ml of water. Surrogates and internal standards are added,
and the sample analysis then follows the water protocol.

The 5 gram samples used for analysis are a mix taken from the top, middle
and bottom of the sample container. This mix was used to ensure that the

analysis represented an accurate analysis of a non-homogenous soil/sludge
sample,

Tuning and Blanks

The samples are run after meeting GC/MS hardware tuning ion abundance
criteria, using p-Bromofluorobenzene (BFB) for volatiles. Laboratory blanks
are run each day and a trip blank is also analyzed.

CHEMWEST ANALYTICAL LABORATORIES, INC
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Surrogates:

Surrogates were included in all samples.
extractions recovery efficiency.

Compounds
1,2-Dichloroethane~d4

Toluene~d8
4-Bromof luorobenzene

Matrix Spikes:

Surrogates are used to monitor

% EPA Allowable Recovery

Water Soil
76 -~ 114 70 - 121
88 - 110 81 - 117

86 - 115 74 - 121

Matrix spikes are additional quality assurance controls. Known amounts of
selected compounds are added to samples and analytical accuracy is

determined by sample analysis.

Matrix Spike Compounds

1,1-Dichloroethane
Trichloroethene
Chlorobenzene
Toluene

Benzene

% EPA Allowable Recovery

Water Soil
61 - 145 5¢ -~ 172
71 - 120 62 - 137
75 = 130 60 - 133
76 - 125 59 -~ 139
76 - 127 66 - 142

CHEMWEST ANALYTICAL LABORATORIES, INC
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ANALYTICAL METHODOLOGY

Semivolatile Organics

Waters -

The sample techniques used for both water and soil samples are based on EPA
Methods 625 and 8270, and follow EPA Contract Laboratory Program (CLP)
recommendations. Waters are extracted in a separatory funnel utilizing
methylene chloride as the extraction solvent. Six surrogate compounds are
added prior to extraction to monitor extraction efficiency. After extraction,
the solvent is concentrated to 1 ml, internal standards are added and the
sample is ready for analysis.

Soils -

Six surrogates are added to a weighed portion of soil. Three times methylene
chloride/acetone is added and the soil is shaken vigorously. The solvent is
concentrated, internal standards are added and the sample is ready for
analysis.

GC/MS -

Samples are analyzed on a GC/MS equipped with a DB-5 capillary column.
Helium is the carrier gas and 1 ul of the sample extract is injected. The
samples are analyzed under full scan GC/MS which monitors a mass range of
35-550.

Tuning and Blanks

The samples are run after meeting GC/MS hardware tuning ion abundance
criteria, Decaflucrotriphenylphosphine (DFTPP) for semi-volatiles. Laboratory
blanks are extracted with each batch of water samples and soil samples.

CHEMWEST ANALYTICAL LABORATORIES, INC



Surrogates:

Surrogates were included in all samples. Surrogates are used to monitor
extractions recovery efficiency.

$ EPA Allowable Recovery

Surrogate Compounds Water Soil

Nitrobenzene-d5 35 - 114 23 - 120
2-Fluorobiphenyl 43 ~ 116 30 - 115
p-~Terphenyl-d14 33 - 141 18 - 147
Phenol~d5s 10 - 94 24 - 113
2-Fluorophenol 21 - 100 25 - 121
2,4,6-Tribromophenol 10 - 123 19 - 122

Matrix Spikes:

Matrix spikes are additional quality assurance controls. Known amounts of
selected compounds are added to samples and analytical accuracy is determined
by sample analysis.

¥ EPA Allowable Recovery

Matrix Spike Compounds Water Socil

1,2,4-Trichlorobenzene 39 - 98 38 - 107
Acenaphthene 46 - 118 31 - 137
2,4-Dinitrotoluene 24 - 96 28 - 89
Pyrene 26 - 127 35 - 142
N-Nitroso~di—-n-dipropylamine 41 - 116 41 - 126
l,4-Dichlorobenzene 36 - 97 28 - 104
Pentachlorophenol 9 - 103 17 - 109
Phenol 12 - 89 26 -~ 9¢
2-Chlorophenol 27 - 123 25 - 102
4~Chloro-3-methylphenol 23 - 97 26 - 103
4-Nitrophenol 10 - 80 11 - 114

CHEMWEST ANALYTICAL LABORATORIES, INC



s

ANALYTICAL METHODOLOGY

Total Petroleum Hydrocarbons (TPH) Extractables by GC~FID

Extraction Procedure:
WATER -

A 1 liter sample is poured into a 2 liter separatory funnel. 3x100 ml
extractions with methylene chloride (2 minute shake outs) are completed.
The methylene chloride is decanted off and concentrated to a 5 ml final
volume.

SOIL -

A 30 gram, or other appropriate aliguot of soil, is mixed with 10 grams of
washed sodium sulfate. 100 mls of methylene chloride is added to the soil
and placed on a mechanical shaker for 1 hour. The liquid is decanted off
and the process is repeated with an additional 50 ml of methylene chloride.
The combined solvent extracts are filtered through sodium sulfate and the
extract is concentrated to a 5 ml final volume.

GC ANALYSIS -

An appropriate volume of the sample extract is injected into a Gas
Chromatograph equipped with a Flame Ionization Detector (FID)}, a split/
splitless capillary injector {operated in the splitless mode), and a fused
silica capillary column. The TPH fraction is quantitated as gascline and/or
#2 diesel fuel (and/or different petroleum hydrocarbon fuel types if
requested, such as JP-4 jet fuel) based on relative retention times and
examination of the elution profile. The TPH fraction quantitation is based
on chromatographic peak areas against a multipoint standard curve.

CHEMWEST ANALYTICAL LABORATORIES, INC



CHEMWEST ANALYTICAL LABORATORIES
VOLATILE ORGANICS

Client 1.D.: Method Blank CHEMWEST I.D.: 3096 —MB
Date(s) Analyzed: 01/25/89 Matrix : Soil

Amount

Detected RL
Compound (ug/Kg) (ug/Kg)
Chloromethane BRL i0
Bromomethane BRIL 10
Vinyl Chloride BRL 10
Chloroethane BRL 10
Methylene Chloride BRL 10
Acetone BRL 20
Carbon Disulfide BRL 5
l,1-Dichloroethene BRL 5
l1,1-bichloroethane BRL 5
1,2~Dichlorcethene (total) BRL 5
Chloroform BRL 5
1,2-BDichloroethane BRL 5
2-Butanone BRL 20
1,),1-Trichloroethane BRL 5
Carbon Tetrachloride BRL 5
Vinyl Acetate BRL 10
Bromodichloromethane BRL 5
l,2-Dichloropropane BRL 5
cis~1,3-Dichloropropene BRL 5
Trichlorocethene BRL 5
Benzene BRL 5
Dibromochloromethane BRL 5
1,1,2-Trichloroethane BRL 5
trans-1,3-Dichloropropene BRL 5
Bromoform BRL 5
4-Methyl=-2-pentanone BRL 10
2-Hexanone BRL 10
Tetrachloroethene BRL 5
1,1,2,2-Tetrachloroethane BRL 5
Toluene BRL 5
Chlorobenzene BRL 5
Ethylbenzene BRL 5
Styrene BRL 5
Xylenes {total) BRL 5

% Acceptance

Surrogates Recovery Window
1,2-Dichloroethane-d4 104% 70-121%
Toluene-~d8 90% 81-117%
4-Bromof luorobenzene 95% 74-121%

R — — —— ———— T A LD TS Gt Uil St e oSt v S e e . T ——— T T S . T 0 St W W U A S S G W T Ak ik ey

BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by:zgh} REV4:1,89
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CHEMWEST ANALYTICAL LABORATORIES

VOLATILE ORGANICS

Client I.D.: 2E
Date(s) Analyzed: 01/25/89

Compound

Amount
Detected

{ug/Kg)

CHEMWEST I.D.: 3096-2
Matrix : Soil

A Sl e Y S e e e S S ek kS A S e e TR T e T S S L Ry S St e S Y et U e o W o o it it g s o Bt

Chloromethane
Bromomethane

Vinyl Chloride
Chlorcethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene {total)
Chlorcform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichlorcethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene

Benzene
Dibromochloromethane
1,1,2-Trichloroethane
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)

T R it S PV W . e e e P . R ik ks o e TR . o oy U T T AL (it it f T S S ke Ak b g T TP TP W Evr PEE S s Mlk ek vy T T R A S Gk — e — .

Acceptance
Window

L L e e e e e T L Sl o o oy T W TS Gk Sl ey gy T ST Gt et S S ———— e W) S AT S Sk e M S T ek oy i i T o A

l,2-Dichlorocethane-d4
Toluene—~d8
4-Bromofluorobenzene

70-121%
81-117%
74-121%

Ak e T W T TR St i M S S M el ey o . S S ap t fed Fw F E W  — — — a  —  B ik o et e U S Sl AA dmks ek b Ty YT S B . S AR bk ok ot S T

BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: _gp)

CHEMWEST ANALYTICAL LABORATORIES, INC.

REV4:1.89



-
D)

CHEMWEST ANALYTICAL LABORATORIES

SEMIVOLATILE ORGANICS

Client I.D.: Method Blank
Date Extracted : 01/09/89
Date(s) Analyzed: 01/24/89

Compound

Amount
Detected

CHEMWEST I.D.: 3096-MB
Matrix : Soil

o o e e o o ol iy v m o e o a2 S Tt Tt L o e ey T #88 t p dhm fm k  Sll e  .  e e  r  n o

2-Chlorophenol
bis(2-Chloroethyl) ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
l1,2~DRichlorobenzene

Benzyl alcohol
2-Methylphenocl
bis(2~Chloroisopropyl) ether
Hexachloroethane
N-Nitroso~di-n-propylamine
4-Methylphenol
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chlorcethoxy) methane
2,4~Dichlorophenol
1,2,4-Trichlorobenzene
Benzoic acid

Naphthalene
4-Chlorocaniline
Hexachlorobutadiene
4-Chloro-3~methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
Dibenzofuran

4-Nitrophenol
2,4-Dinitrotoluene
Fluorene
4-Chlorophenyl-phenylether
Diethylphthalate
4-Nitroaniline
4,6-Dinitro-2-methylphenol

CHEMWEST ANALYTICAL LABORATORIES, INC
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Page 2
CHEMWEST ANALYTICAL LABORATORIES
SEMIVOLATILE ORGANICS
Client I.D.: Method Blank CHEMWEST I.D.: 3096-MB
Matrix : Soil

Amount

Detected RL
Compound (ug/Kg) (ug/Kg)
N-Nitrosodiphenylamine BRL 200
4-Bromophenyl-phenylether BRL 200
Hexachlorobenzene BRL 200
Pentachlorophencl BRL 400
Phenanthrene BRL 200
Anthracene BRL 200
Di-n~butylphthalate BRL 200
Fluoranthene BRL 200
Pyrene BRL 200
Butylbenzylphthalate BRL 200
Benzo{a)anthracene BRL 200
3,3'-Dichlorobenzidine BRL 400
Chrysene BRL 200
bis(2~Ethylhexyl)phthalate BRL 200
Di-n-octylphthalate BRL 200
Benzo(b)fluoranthene BRL 200
Benzo(k)fluoranthene BRL 200
Benzo(a)pyrene BRL 200
Indeno{(1l,2,3-cd)pyrene BRL 200
Dibenz({a,h)anthracene BRL 200
Benzo(g,h,i)perylene BRL 200

% Acceptance

Surrogates Recovery Window
2-Fluorophencl 83% 25-121%
Phenol-d5 82% 24-113%
Nitrobenzene~-d5 83% 23-120%
2-Fluorobiphenyl 76% 30-115%
2,4,6-Tribromophencl 61l% 19-122%
Terphenyl-di4 58% 18-137%
BRL: Below Reporting Limit.
RL: Reporting Limit.
Approved by: mg REV4:1.89

CHEMWEST ANALYTICAL LABORATORIES, INC
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CHEMWEST ANALYTICAL LABORATORIES
SEMIVOLATILE ORGANICS

Client I.D.: 4W CHEMWEST I.D.: 3096-4
Date Extracted : 01/09/89 Matrix : Soil
Date(s) Analyzed: 01/24/89

Amount

Detected RL
Compound (ug/Kg) (ug/Kg)
Phenol . BRL 2000
2-Chlorophenol BRL 2000
bis(2-Chloroethyl) ether BRL 2000
1,3-bPichlorobenzene BRL 2000
1,4~-Dichlorobenzene BRL 2000
1,2~Dichlorobenzene BRL 2000
Benzyl alcohol BRL 2000
2-Methylphenol ERL 2000
bis(2-Chloroisopropyl) ether BRL 2000
Hexachloroethane BRL 2000
N-Nitroso-di-n-propylamine BRL 2000
4-Methylphenol BRL 2000
Nitrobenzene BRL 2000
Isophorone BRL 2000
2~Nitrophenol BRL 2000
2,4-Dimethylphencl BRL 2000
bis(2-Chloroethoxy) methane BRL 2000
2,4-Dichlorophencl BRL 2000
1,2,4-Trichlorobenzene BRL 2000
Benzoic acid BRL 4000
Naphthalene 31000 2000
4-Chloroaniline BRL 2000
Hexachlorobutadiene BRL 2000
4~Chloro-3-methylphenol BRL 2000
2-Methylnaphthalene 20000 2000
Hexachlorocyclopentadiene BRL 2000
2,4,6-Trichlorophenol BRL 2000
2,4,5-Trichlorophenol BRL 4000
2-Chloronaphthalene BRL 2000
2-Nitroaniline BRL 4000
Acenaphthylene BRL 2000
Dimethylphthalate BRL 2000
2,6-Dinitrotoluene BRL 2000
3=Nitroaniline BRL 4000
Acenaphthene BRL 2000
2,4-Dinitrophenol BRL 4000
Dibenzofuran BRL 2000
4-Nitrophenol BRL 4000
2,4-Dinitrotoluene BRL 2000
Fluorene BRL 2000
4-Chlorophenyl-phenylether BRL 2000
Diethylphthalate BRL 2000
4-Nitroaniline BRL 4000
4,6-Dinitro-2-methylphenol BRL 4000

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
SEMIVOLATILE ORGANICS
Client I.D.: 4W CHEMWEST I.D.: 3096-4
Matrix : Soil

Amount

Detected RL
Compound (ug/Kg) (ug/Kg)
N-Nitrosodiphenylamine BRL 2000
4-Bromophenyl-phenylether BRL 2000
Hexachlorobenzene BRL 2000
Pentachlorophenol BRL 4000
Phenanthrene BRL 2000
Anthracene BRL 2000
Di-n-butylphthalate BRL 2000
Fluoranthene BRL 2000
Pyrene BRL 2000
Butylbenzylphthalate BRL 2000
Benzo(a)anthracene BRL 2000
3,3"'-Dichlorobenzidine BRL 4000
Chrysene BRL 2000
bis(2-Ethylhexyl)phthalate BRL 2000
Di-n-octylphthalate BRL 2000
Benzo(b)fluoranthene BRL 2000
Benzo(k)fluoranthene BRL 2000
Benzo{a)pyrene BRL 2000
Indeno(1,2,3-cd)pyrene BRL 2000
Dibenz(a,h)anthracene BRL 2000
Benzo{(g,h,1)perylene BRL 2000

% Acceptance

Surrogates Recovery Window
2-Fluorophenol 90% 25-121%
Phenol-d5 91% 24-113%
Nitrobenzene~d5 108% 23-120%
2-Fluorcbiphenyl 72% 30-115%
2,4,6-Tribromophenol 49% 19-122%
Terphenyl-dl4 48% 18-137%
BRL: Below Reporting Limit.
RL: Reporting Limit.
Approved by: :QQ REV4:1.89

CHEMWEST ANALYTICAL LABORATORIES, INC.
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CHEMWEST ANALYTICAL LABORATORIES
TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLE

Date Extracted : 01/19/89 Case : 3096
Date(s) Analyzed: 01/25/89 Matrix: Soil

Reporting Units: mg/Kg

Other Hydrocarbon

Client CHEMWEST Gasoline Diesel Mixture
ID ID Result RL Result RL Result RL
Method Blank 3096-MB BRL 10 BRL 10 BRL 10
1w 3096-1 19000 1000 BRL 1000 BRL 1000

e " ity et ey e b s vy ey PR A Sk ot Y W R M Yy ey T AR W ELE WS Y S A S Ve T W N N R S St e B S S SR St e oy eSS NE  AS Sk ey P T S Ee et S vy B S S Tt Al S

BRL: Below Reporting Limit.
RL: Reporting Limit.

Approved by: Kp REV3:1.89

CHEMWEST ANALYFICAL LABORATORIES, iNC.
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CHEMWEST ANALYTICAL LABORATORIES
METALS ANALYSIS

JCAP SCAN
Client I.D.: 3E CHEMWEST 1.D.: 3096-3
Date{s) Analyzed: 01/26/89 Matrix : Soil
thru: 01/26/89
Amount
Detected RL
Element (mg/Kg) (mg/Kg)
Cadmium BRL 1
Chromium 26 2
Lead BRL 10
Zinc 23 5
BRL: Below Reporting Limit.
RL: Reporting Limit.
Approved by: REV3:1.89

CHEMWEST ANALYTICAL LABORATORIES, INC.,
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CHEMWEST ANALYTICAL LABORATORIES

MBAS
Date(s) Analyzed: 01/23/89 Case : 3096
thru: 01/23/89 Matrix: Water
Amount
Client CHEMWEST Detected
ID ID (mg/L)}
1a 3096-5 0.34
The reporting limit for MBAS is 0.025 mg/L.
BRL: Below Reporting Limit.

Approved by: REV2:1.88

CHEMWEST ANALYTICAL LABORATORIES, INC
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Precision Analytical Laboratory, Inc.
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CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 01/26/89
Reported: 02/10/89
Job No. #: 70645

Attn: Karl Anania / Tom Edwards
Anania Geological Engineering
1447 35th Street

Sacramento, CA. 95816

Project: CARNATION
Total Petroleum Hydrocarbon Analysis; By Modified Method 8015

Nitrogen (Ammonia) Analysis; By Standard Method 417D
Total Dissolved Sclids; By Standard Method 209B

mg/1
Lab ID Client ID Diesel Gasoline TDS Ammonia pH

70645-1 Groundwater 420 2,170 6.74 20 7.5

QA/QC: Spike Recovery for Diesel: 80%
Spike Recovery for Gasoline: 112%

Detection Limit for TPH: 20
Detection Limit for Ammonia: 10

LiL

Jaime fhow
L ratory Director

OUTSTANDING QUALITY AND SERVICE
CAUFORNIA STATE CERTIFIED LABORATORY

i %&ldleLAKE&DE DRIVE, RICHMOND, CA 94806 PHONE (415) 2220300 FAX M15)2221251



