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September 1996 Semiannual Ground Water Sampling Report

Mills EalUToyon Meadow, Oakland, California

1.0 INTRODUCTION

This report presents the results ofthe September 1996 semiannual ground water sampling performed

at the Mills t{alUToyon Meadow site in Oakland, California. The project location is shown on the

Site Vicinity Map (Figure 1).

The purpose ofthe investigation has been to evaluate tlre extent ofpetroleum hydrocarbons in ground

water related to a previously removed fuel underground storage tank (UST) at the site. This

investigation was performed to comply with the monitoring program under the jurisdiction ofthe

Alameda County Health Care Services Agency (ACHCSA), and to obtain final closure of the site.

This final round of sampling was requested by Ms. Madhulla Logan of the ACHCSA in a telephone

conversation with Mr. Derek Armentrout of Harza.

BACKGROUNI)

In June 1989, a small-capacity, fuel-oil UST was removed from the parking lot of the former Mills

Kitchen building. This area is now developed as an open lawn and landscape area referred to as

Toyon Meadow. Elevated levels oftotal petroleum hydrocarbons as diesel (TPHd), up to 6,300 parts

per million (ppm), were detected in soil samples collected from the excavation at the time oftank

removal, and approximately 250 cubic yards ofsoil were excavated from the vicinity ofthe former

tank and disposed of off-site. Closure samples collected 12 to 13 feet below ground surface (bgs)

contained from 260 ppm to 5,000 ppm TFHd.

Ilarza, formerly Kaldveer Associates, performed a soil and ground water quality investigation at the

site in 1989 to determine the areal extent of impact. TPHd was detected at concentrations up to

11,000 ppm in soil samples at depths of 12 to 15 feet bgs for a distance of at least 60 feet

downgradient ofthe former tank location. Ground water at the site occurs at approximately 12 feet

bgs, and the measured ground water flow direction has consistently been to the west.

In July 1989, monitoring well MFIW- I was installed approximately 50 feet downgradient from the

former tank location, as shown in Figure 2. Two additional wells (MFIW-2 and MHW-3) were

irstalled in June 1991. Well MIIW-2 was installed in the approdmate location of the former UST,

and well MI{W-3 monitors downgradient water quality. During landscape renovation activities in

K275GREP.MO
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May 1994, monitoring well MHW-I was destroyed under permit by a licensed drilling contractor.

A new well, MIrw-IA,, was installed in the approximate location ofthe dgstroyed well. Ground

water nonitoring has been performed intermittently since June l99l and is currently performed on

a semiannual schedule. Historical analytical results from ground water sampling are presented in

Table ].

On May 29, 1996, Harza collected ground water grab samples from four locations (GB-l tkough

GB-4) to provide further evaluation of residual diesel in ground water in the source area and

downgradient. Results of the investigation were discussed in Additional Site Investigation Reporl

(Flarz4 June 28, 1996). Sample locations are shown on Figure 2, and analytical results are presented

on Table 2. TPHd was detected at 75 ppm in sample GB-l, directly downgradient from the former

tank location. TPHd was detected in the remaining samples at concentrations of 0.06 to 0.2 ppm

3.0 SCOPE OF SERVICES

The investigation consisted ofthe following tasks:

. Measuring ground water levels in all wells for use in developing a ground water elevation

contour map

. Collecting ground water samples from the three wells at the site

. Analyzing ground water samples for TPHd, purgeable aromatic compounds (BTEX), and

semivolatile organic compounds (SVOCs)

Analysis for SVOCs was requested by Ms, Logan of ACHCSA.

4.0 FIELDINVESTIGATION

4.1 Well Sampling

The three monitoring wells were sampled on September 17, 1996. Following an initial ground water

level measurement, a minimum of three well-casing volumes of water were purged from each well

using a Teflon bailer. Purging consisted of the gradual removal of water from the well until physical

parameters such as pFI, temperature, and electrical conductivity stabilized. Following purging,

samples were decanted from the bailer into appropriate sample containers, labeled, and placed in

refrigerated storage for transport to the laboratory under chain-of-custody control. The bailer was

washed with trisodium phosphate (TSP) and rinsed with deionized water between wells to reduce the

K275GRIP.O4O
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5.0

5 .1

potential for cross contamination. Purge water was contained on-site in a 55-gallon drum.

Monitoring well sampling logs are attached to this report as Appendix A.

4.2 Ground Water Gradient

Well+op elwations, depth to water, and calculated water-surface elevations are presented in Table 3.

These data are used to generate the ground water elevation contours presented on Figure 2. Ground

water elevation data oollected during this investigation indicate a general southwesterly flow at an

approximate gradient of 0.04 foot per foot.

ANALYTICAL RESULTS

Laboratorv Procedures

Ground water samples were analyzed by American Environmental Network (AEN) of Pleasant Hill,

California. AEN is certified by the California Environmental Protection Agency for the analyses

performed. Samples from each well were analyzed for TPHd using EPA Method 3550iGC-FID,

BTEX using EPA Method 8020, and SVOCs using EPA Method 8270.

5.2 Analvtical Results

The results ofthe chemical analyses for TPHd and BTEX are presented in Table I and laboratory

analytical reports are attached as Appendix B. A historical surnrnary of ground water sample

analytical results is also included in Table 1.

TPHd was detected in the ground water sample from well MFM-2 at a concentration of 0.16 ppm.

TPHd was not detected at or above the laboratory method limits (MRLs) in the samples from wells

MIIW-1 and MIM-3. BTEX were not detected above the laboratory MRLs in any of the samples

collected. No visible product or sheen was observed during sampling, SVOCs were not detected at

or above MRLs in any sample.

6.0 CONCLUSIONS

TPHd has been detected in ground water samples collected from well MFIW-I/IA during three of

the seven samplhg events performed over the past four years, and it has not been detected since April
1995. Concentrations have ranged from 0.06 to 0.09 ppm. TPHd concentrations detected in well

MIM-2 have been below 0.61 pprq except for the initial sampling following well installation in 1991.

TPHd has never been detected in downgradient well MFIW-3. BTEX have not been detected in any

K275GREP.&O
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ofthe thee wells with the exception ofa detection in April 1995, that is believed to have resulted

from laboratory or field cross-contamination. SVOCs, including benzo(a)pyrene, were not detected

in the g,'ound water. The ground water gra.dient and flow direclion have remained relatively constant.

The analytical results ofthe grab samples collected in May 1996 indicate there is residual TPHd in

ground water in the vicinity of the former tanh but it appears the diesel is relatively immobile. The

primary soil contamination was removed from the site in 1989, following removal of the tank.

Residual TPHd in soil and ground water does not appear to be migrating, as significant

concentrations of TPHd have not been detected in downgradient locations. TPHd is biodegradable

in natural environments such as that found at the site, and studies of other sites have indicated that

it typically is completely biodegraded within a few hundred feet of the source area. TPHd

concentrations in the ground water beneath the subject site have decreased since monitoring began

in June 1991. The tank which served as the source for TPHd contamination had been in use at the

site from about the 1900s to 1950s and had not been used since that time. In our opinion, the

contaminant plume would be expected to have migrated much further unless biodegradation was

occurring at a comparable rate to the rate of migration. The fact that significant levels of TPHd have

not been observed downgradient of the former source indicates that additional remediation and

continued monitoring is unnecessary.

Shallow ground water beneath the site has no identified beneficial usg and contamination at the site

does not appeaf to represent a threat to beneficial use ofany water supply. The nearest surface water

body, a creek, is located approximately 300 feet downgradient from the former tank location. Since

petroleum hydrocarbons have not been detected in samples collected from well IvIW-3 located

downgradient, the site does not appear to represent a potential impact to surface waters. We request

that the site be granted case closure by your agency.

7.n LIMITATIONS

The purpose ofa geologic/hydrogeologio study is to reasonably characterize existing site conditions

based on the geology/hydrogeolory ofthe area. In performing such a study, a balance must be struck

between a reasonable investigation into the site conditions and an exhaustive analysis of each

conceivable condition. The following paragraphs discuss the assumptions and parameters under

which such a study is conducted.

No investigation is thorough enough to detect every geologic/hydrogeologic condition ofinterest at

a given site. If conditions have not been identified during the study, such a finding should not

therefore be construed as a guarantee ofthe absence ofsuch conditions at the site, but rather as the

result ofthe services performed within the scope, limitations, and cost ofthe work performed.

K275GREP-O{O
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We are unable to report on or accurately predict events that may change the site conditions after the

described services are performed, whether occuning naturally or caused by external forces. We

cannot assume responsibility for conditions we were not authorized to evaluate, or conditions not

generally recognized as predictable when services were performed.

Geologic./hydrogeologic conditions may exist at the site that cannot be identified solely by visual

observation. Where subsurface exploratory work was performed, our professional opinions are based

in part on interpretation of data from discrete sampling locations that may not represent actual

conditions at unsampled locations.
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NOTES
TPHd:

TPH OiI:

TABLE I
Ground Water Srmple Anelytical Rcsults

September 1996 Semiannual Ground Water Sarnpling Report
Toyon Meadow, Mills College, Oaklan4 CA

Total petrolcum hydrocsbons as diesel
Total petdeum hy&octtbons as oil
Parts per million or miligratns p€r liter
Not detected at or above the laboratory method reporting limits
Not tested

* All wells were also anallzed for sernivolatile organic compounds (SVOCs) in Septernber 196; O
SrrECa u,Ers &bctcd

Well MIIW-I *as replaced by MHW-IA on May 2, 1994 prior to the monitoring event

ppm:
ND:I

l
t

I
I

I

K275O)(lJ.0,|0
t0nv96

Well Dote TPEd
DDrn

TPEOiI
DDM

Btnzen€
DDrn

Toluene
DPm

Ethylbenzen
ppm

Xyl€nes
oom

MI{W-l/rA June 1991 0.06 ND ND ND ND ND

March 1992 ND ND ND ND ND
October 1992 0.09 ND ND ND ND ND
May 1994 ND ND ND ND ND
October 1994 ND ND ND ND ND
April 1995 0.06 0.002 0.0006 ND ND

Octob€r 1995 ND ND ND ND ND

SeDtember 1996* ND ND ND ND ND
Mr{w-2 June l99l 3.2 ND ND ND ND ND

March 1992 0.1 ND ND ND ND
Ocrober 1992 0.6r ND ND ND ND ND
Mav 1994 0.2 ND ND ND ND

October 1994 0.4 ND ND ND ND
April 1995 0.52 ND ND ND ND
October 1995 0.4 ND ND ND ND

Seotember 1996* 0.16 ND ND ND ND
MHW-3 June I99I ND ND ND ND ND ND

March 1992 ND ND ND ND ND
October 1992 ND ND ND ND ND ND
Mav 1994 ND ND ND ND ND
October 1994 ND ND ND ND ND
ADril 1995 ND 0.0009 ND ND ND

October 1995 ND ND ND ND ND
sepaafur 1996. ND ND ND ND ND



TABLE 2
Ground Water Grab Sample Analytical Results

September 1996 Semiannual Ground Water Sampling Report
Toyon Meadoq Mills College, Oaklantl, CA

NOTES
Samples collected May 29, I 996, and are discwd m Mditional Site Investigatiorl
(Jun€ 28, I 996, HaEa)

TPHd: Total peboleun hydrocarbons as diesel
ppm: Pans per million or milligrams per liter
ND: Not detected at or above the Iaboratory nethod reporting limits

Samplc ID TPHd
DOm

Benznne
Dpm

Toluene
DDtn

Ethylbenzene
DDrn

Xylenes
DI'M

GB-I 75. 0.0006 0.0058 0.0086 0.1I

GB-2 0.09 ND ND ND ND

GB.3 0.2 ND ND ND ND

GB.4 0.06 ND 0.0007 ND ND

K2?5GX-S-(X0
t0nu96
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TABLE 3
Ground Water Elevation Data

September 1996 Semiannual Ground Water Sampling Repon
Toyon Meadow, Mills College, Oaklan4 CA

(Reported in F€et)

NOTES
Well-top elwations are based on an arbitrary datum of 100.00 fe€t at MIIW-2.
Well MHW-I v/as replaced by MIIw-lA on May 2, 1994 prior to the moniloring event.

I
I
I
I
I
I
I
I

K275o)flJ,040
tonl/96

Date Motritoring WeU R€lrtive Well-Top
Elevation

Depth ao Wraer Ground Water
nbvation

June l99l MI{W-l 99.53 11.92 87.61

MI{W-2 100.00 10.32 89.6t
MHW-3 98.01 12.45 t5.56

March 1992 MHW.I 99.53 9.95 E9.5E

MI{w-2 100.00 8.26 9t.14
MHW.3 98.01 l l . I 2 86.E9

Octob€r 1992 MIIW-I 99.53 12.98 86.55
MHW.2 100.00 I  l . 1 9 EE.8I
MHW.3 98.01 12.79 a5.22

May 1994 MTIW-IA 99.50 It.64 87.86

MHW-2 100.00 9.94 90.06
MHW-3 98.04 t2.60 85.,t4

October 1994 MHW.IA 99.50 13.39 86.1I

MHW-2 100.00 I1 .05 88.95

MHW.3 98.04 t2.93 8 5 . 1 1

April 1995 MHW.IA 99.50 12.94 86.56

MHW-2 100.00 9.95 90.05

MHW-3 98.04 t2.64 85.40

October 1995 MIIW-IA 99.50 12.83 86.67
MHW-2 100.00 10.66 89.34
MIIW.3 9E.04 12.89 85.15

May 1996 MI{W.IA 99.50 I1.99 87.51
MHW-2 100.00 9.67 90.33
MHW-3 9E.04 12.64 85.40

September 1996 MI{W-IA 99.50 13.08 86.42
MHW-2 100.00 10.95 89.05
MHW.3 98.04 13.04 E5.00
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APPROXIMATE LOCATION OF MONITORING WELL
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WATER SAMPLE LOC

Project Name:

Project Number:

Well Number:

Well Location:

well Construction

Date Completed:

Mills College - Toyon Meadorv

K275-C (963)
Date:

Sampler:

9^7196
Derek Armenrout

MHW.IA Weather: sunny,70s

Total Depth of well: 20.1

Sampling Eouinment & Cleaning

Sampler Type: Teflon bailer

Method of Cleaning: TSP wash/Dl rinse

Pump/Bailer Type: Teflon bailer

Method of Cleanine: TSP wash/Dl rinse

pH Meter: Hydac

ConductivityMeler: Hydac

Comments:

Dianeter: z',
Well Elevation and Reference:

Ground Water Levels:

t 3 . 0 8lnit ial:

F ina l :

Reference Point: ToC

Well Volume of Water: l . l  ga l

Time

Discharge (gal.)
pH

' femp

cF)

Spec. Conductance

(mmhoVcm) Color/

Turbidit) OdorPer Time

Period

Cumulative Field (a 25'C

0 8:59 sIarI 0

09:06 I 7 .48 64.8 2010 tan/moderate none

0 9 :  I i 2 7.82 63.9 2 l  l 0

0 9 : 1 9 3.5 7  . 9 1 63.9 2140

09:-22 sampled

Total Discharge: 3.5 gal

SAMPLING MEASUREMENTS

Comments;

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

Casing Volumes Removed:

Method of Disposal: drummed on site

HARZA
Consu ltin g En ginee* an d Scien I ists

WATER SAMPLE LOG

Project No. Date Figure

DDA:SAMP0q96.XLS
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WATER SAMPLE LOG

Mills College - Toyon Meadow

K275-G (963)

MHW-2

Date:

Samp[er:

9i7/96

Derek Armentrout
Project Name:

Project Number:

Wel lNumber:
Well Location:

Well Construction

Date Completed:

Weather: sunny,70s

Total Depth of Well: 19.7

Sampling Equipment & Cleaning

Sampler Type: Teflon bailer

Method of Cleanins: TSP wash/Dl rinse

PumP/Bailer TYPe: Teflon bailer

Method ofCleaning: TSP wash/Dl rinse

pH Meter: Hydac

ConductivityMeter: Hydac

Comments:

Diameter:

Well Elevation and Reference:

Ground Water Levels:

lnitial: 10.95

Fina l :

Reference Point: TOC

Well Volume of Water: 1.4 gal

Total Discharge: 4.5 gal

SAMPLING MEASUREMENTS

Comments:

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

'I 
ime

Discharge (gal.)

pH

Temp

cF)

Spec. Conductance

(mmhotcm) Color/

Turbidity OdorPer Time

Period

Cumulative Field @ 25"C

09:40 start 0

09:46 1 . 5 7 . r8 65.4 2620 tan/moderate none

09:52 3 b . ) l 64.4 2080 tan/low

l0 :00 4.5 6.68 64.8 2160

l0:02 sampled

Casing Volumes Removed:

Method of Disposal: drummed on site

HARZA
Consulzing Engineers tnd Scientisls

WATER SAMPLE LOG

Project No. Date Figure

DDA:SAMP0996.XLS
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Project Name:

Project Number;

Well Number:

Well Location:

Well Construction

Date Completed:

WATER SAMPLE LOG

Vills College - Toyon Meadow

K27s-G (963)

MHW.3

Date:

Sampler:

9/ t7 t96

Derek Armentrout

Weather :  sunny.70s

Total Depth of Well: I8.6

Sampling Eouioment & Cleaning

Sampler Type: Teflon bailer

Method of Cleaning: TSP wash/Dl rinse

Pump/Bailer Type: Teflon bailer

Method ofCleaning: TSP wash/Dl rinse

pH Meter:

ConductivityMeter: Hydac

Comments:

Diameter: 2 "
Well Elevation and Reference:

Hydac

Ground Water Levels:

1 3 . 0 4lnit ial:

Final:

Reference Point: TOC

well Volume of water: 0.9 gal

Total Discharge: 3.0 gal

SAMPLING MEASUREMENTS

Comments:

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

Time

Discharge (gal.)

pH

Temp

cF)

Spec. Conductance

(mmhos/cm) Color/
'I-urbidity OdorPer Time

Period

Cumulative Field @ 25'C

08:32 start 0

08:3 6 ' 7  .15 ?370 tauhigh none

08:3 9 2 '1.05 64.2 2500

08:43 3 '1.02 64.1 2620

08:45 sampled

Casing Volumes Removedi

Method of Disposal: drummed on site

HARZA
Consu lling Engineers dnd Scienlisls

WATER SAMPLE LOC

Project No. Date Figure

DDA.SAMPO996 XLS
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PAGE 1

HARZA
425 ROLAND |/lAY
OAKLAND, CA 9462I

ATTN: |'4R. GARY GORi"|AN
CLIENT PROJ.  ID:  K275-G(963)
CL]ENT PROJ. NAME: MILLS COLLEGE

REPORT DATE: 09/30/96

DATE(S) SAMPLED: 09/17 /96

DATE RECEIVED: 09/18/96

AEN IJORK ORDER: 9609230

PROJECT SUMMARY:

0n September" 18. 1996. this laboratory received 3 waten sample(s).

Client requested sample(s) be analyzed for^ chemical panameters. Results of
analys is  are summar ized on the fo l lowing page(s) .  P lease see qual i ty  cont ro l
report for a sunmary of QC data pertaining to this proiect.

Samples wil l  be stored for" 30 days after completion of ana]Jsis, then disposed
of . in accordance with State and Federal regulations. Samples may be anchived
by pr^i or anrangement.

If you have any questions, please contdct Client Ser"vices at (510) 930-9090.

3. i .10  V incent  Ro: r l i  .  P lc rsxn t  H i l l .  (  A  9 l5 l - j .  ( -5 l t i )91{ )  9 (190 .  F r \X  l -51( ) )93(10156

Laboratory Di rector

Artulvtit Ltl .lrryrct,,r ittr the Ertvirorututt



HARZA

PAGE 2

DATE SAMPLED: 09/17196
DATE RECEIVED : 09/ 18/96

REPORT DATE: 09/30196

SAMPLE ID: l4HW-1A
AEN LAB N0: 9609230-01
AEN W0RK ORDER: 9609230
CLIENT PR0J. ID: K275-G(963)

ANALYTE
14ETHOD/
cAs#

REPORTING
RESULT LIMIT UNITS

DA]E
ANALYZED

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

EPA 8020 for BTEX
Benzene
Tol uene
F t h v l  h o n  z o n a
L L '  | J  I  e L '  ' L U '  ' r

Xylenes. Tota I

#Extraction for TPH

TPH as Diesel

fExtraction for BNAs

EPA 8O2O
71-43-2
108-BB-3
100 -4 i  -4
1330-20 -7

EPA 3510

GC.FID

EPA 3520

Semi -Volati le Onganics EPA 8270
Acenaphthene 83-32-9
Acenaphthylene 208-96-8
Anthracene 720-12-7
Benzidine 92-87-5
Benzoic  Ac id  65-85-0
Benzo(a )anthracene 56-55-3
Benzo(b)fluoranthene 205-99-2
Benzo(k)fl uordnthene 201 -08-9
Benzo(g,h, i  )pery lene I9 l -24-2
Benzo(a)pyrene 50-32-8
Benzyl Alcohol 100-51-6
Bis(2-ch loroethoxy)methane 111-91-1
Bjs(2-ch lonoethy l )  Ether  I I I -44-4
Bis(2-ch loro isopropy l  )  Ethen 108-60-1
Bis(2-ethy lhexy l  )  Phthalate I I l  -B l -7
4-Bnomophenyl Phenyl Ether 101-55-3
Butylbenzyl Phthalate 85-68-7
4-Chl onoani I i  ne 106-47 -B
2-Ch loronaphthal  ene 91-58-7
4-Chlorophenyl Phenyl Ether 7005-72-3
Chrysene 218-01-9
Di  benzo(a .  h)anthracene 53-70-3
Dibenzofuran 132-64-9
Di -n-butyl Phtha.late B4-74-2
1,2-Dich. lorobenzene 95-50-1
1,3-Dich lorobenzene 54I -73- I
1.4-Dichlorobenzene 706-46-7
3,3 ' -D ich lor  obenz id ine 91-94-1
Dlethv l  Phthalate 84-66-2

ND
ND
ND
ND

0.5 ug/L
0.5  ug/L
0.5  ug l l

2  ug/L

Extrn Date

0.05 mg/L

Extrn Date

i0  ug/L
i0  ug/L
10 ug/L
50 ug/L
50 ug/L
10 ugl l
10 ug/L
10 uglL
10 ug/L
10 ugl l
20 ug/L
10 ug/L
10 ugl l
10 ug l l
10 ug/L
10 ug/L
10 ugl l
20 ug/L
i0  ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 uglL
10 ug/L
l0  ug/L
10 ug/L
20 ug/L
10 ug/L

09/24/96
09/24/96
09/24/96
09/24/96

09/24/96

09/25/96

09/23/96

09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26t96
09t26t96
09/26t96
09126/96
09/26/96
09/26196
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09126t96
09126/96
09126t96
09126/96
09126196
09126/96
09126196
09126/96
09126/96
09/26/96
09/26/96
09/26/96

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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DATE SAIIPLED: 09/17 /96
DATE RECEIVED : 09/ 18/96

REPORT DATE: 09/30/96

S/$IPLE ID: t4Hhj-1A
AEN LAB N0: 9609230-01
AEN W0RK 0RDER: 9609230
CLIENT PROJ. ID: K275-G(963)

ANALYTE
METHOD/
cAs#

REPORTING
RESULT LII4IT UNITS

DATE
ANALYZED

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

Dimethyl Phthalate
2 .4-Di n itrotol uene
2 , 6-Di ni trotol uene
Di -n-octyl Phthalate
Fl uoranthene
F l uorene
Hexach.l or^obenzene
Hexachl ot obutadi ene
Hexachl onocycl opentadi ene
Hexachl oroethane
Indeno(  1 ,  2 ,  3-cd)pynene
Isophonone
2-Methyl naphtha lene
Naphthal ene
2-Nl  tnoan. i  l ine
3-  N i  t r  oan i I  i  ne
4-Ni tnoan i l ine
Ni tnobenzene
N - Ni tr"osodi phenyl ami ne
N -N i trosodi -n -propyl ami ne
Phenanthrene
Pyrene
1 .2 ,4-Tr ichlorobenzene
4 - Chl oro-3-methyl phenol
2 - Chl oropheno l
2 .4-Dich lo t  ophenol
2 ,4- Di methyl phenol
4 . 6- Di ni tno- 2-methyl phenol
2 ,4- Di ni trophenol
2-f4ethylphenol
4- Methyl phenol
2-Ni t r  ophenol
4-Ni trophenol
Pentach 1 orophenol
Phenol
2 .4 .5-Tr"i chl orophenol
2.  4 .  6-Tr i  ch l  orophenol

131-11-3
r2r-14-2
606-20-2
117-84-0
206-44-0
86-73-7
IIB.74-I
87-68-3
77 -47 -4
67 -72- I
193-39-5
78-59-1.
9r -57 -6
91-20-3
BB-7 4-4
99-09-2
100 - 01-6
98-95-3
86-30-6
62t-64-7
85-01-8
129-00 - 0
r20-82-r
59-50-7
95-57-8
t20-83-2
105-67 -9
534-52-l
51-28-5
95-48-7
106-44-5
88-75-5
100-02-7
87-86-5
l0B-95-2
95-95-4
BB-06-2

10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ugl l
10 ug/L
10 ug/L
10 ugl l
10 ug/L
10 ug/L
10 ug/L
l0  ug/L
10 ug/L
l0  ug/L
50 ug/L
50 ug/L
50 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
50 ug/L
50 ug/L
10 ug/L
10 ug/L
10 ug/L
50 ug/L
50 ug/L
10 uglL
10 ug/L
10 ug/L

09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26t96
09t26/96
09/26t96
09/26t96
09/26t96
09/26/96
09t26/96
09126196
09/26/96
09/26t96
09t26t96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not detected at or above the reportlng l imit
*  =  Value at  or  above repor t ing l jmi t



HARZA

Antc r i L : tu t  E t t v in t t t t t i t ' i t l ( l i  . \  r  i r t  r  r :  ' .

PAGE 4

DATE SAMPLED: 09/17/96
DATE RECEMD: 09/18196

REP0RT DATE: 09/30/96

SAMPLE ID: MHl,l-2
AEN LAB N0: 9609230-02
AEN W0RK ORDER: 9609230
CLIENT PR0J.  ID:  K275-G(963)

ANALYTE
t,|ETHOD/
cAs# RESULT

REPORTING
LIMIT

DATE
ANALYZEDUNITS

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

EPA 8O2() for BTEX
Benzene
Tol uene
Ethyl benzene
Xyl enes. Tota l

#Extraction for TPH

TPH as Diesel

#Extraction for BNAs

Semi -Volati le 0rgani cs
Acenaphthene
Acenaphthyl ene
Anthracene
Benzi di ne
Benzoi c Aci d
Benzo ( a ) anthracene
Benzo ( b ) f I uor"anthene
Benzo(k) f luoranthene
Benzo(9,  h .  i  )  pery l  ene
Benzo(a)pynene
Benzyl Alcohol
Bi s ( 2- chl oroethoxy )methane
Bjs(2-ch loroethy l  )  Ether
Bi s (2-chl or ol sopr"opyl ) Ether
Bi  s  (2-ethy l  hexy l  )  Phthalate
4-Bromophenyl Phenyl Ether
Butylbenzyl Phthalate
4-Chlonoani I ine
2-Chl ononaphthal ene
4-Chlorophenyl Phenyl Ether
Chrysene
Di benzo ( a, h ) anthracene
Di benzofunan
Di -n-buty.l Phthalate
1,2-Dich lorobenzene
1,3-Di  ch l  orobenzene
1.4-Dich lorobenzene
3 , 3' - Di chl or"obenzi di ne
Diethy'l Phthalate

EPA 8O2O
7r-43-2
108-BB-3
100 -41-4
1330-20-7

EPA 3510

GC - FID

EPA 3520

EPA 8270
83-32-9
208-96-B
r20-12-7
92-87 -5
65-85-0
56-s5-3
205-99-2
207 -08-9
tgr-?4-?
50-32-B
100-51-6
111-91-  1
Lrr -44-4
108-60-1
II7 -BI-7
101-55-3
85-68-7
106-47 -8
91-58-7
7005-72-3
218-  01-9
53- 70 -3
t32,64-9
84-74-2
95-50-1
541- i3-1
106-46-7
91-94-  1
84-66-2

ND
ND
ND
ND

0.5 ug l l
0 .5  ug/L
0.5  ug/L

2 ug/L

Extrn Date

0.05 mg/L

Extnn Date

10 ugl l
10 ug/L
10 ugl l
50 ug/L
50 ugl l
10 ug l l
10 ug/L
10 ug/L
10 ug/L
10 ugl l
20 ug/L
10 ugl l
10 ug/L
10 uglL
10 ug/L
10 ug/L
10 ug/L
20 uglL
10 ug/L
10 ug/L
10 ug/L
10 ugl l
10 ug/L
10 ug/L
10 ugl l
10 ug/L
10 ug/L
20 ug/L
10 ugl l

09/24/96
09/24/96
09/24/96
09/24/96

09/24/96

09/25/96

09/23/96

09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26t96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
49t26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26t96
09/26196
09/26t96
09/26/96

0.16 *

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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DATE SMPLED: 09/17/96
DATE RECEIVED : 09/78/96

REP0RT DATE: 09/30/96

SAMPLE ID: MHW-2
AEN LAB N0: 9609230-02
AEN WORK ORDER: 9609230
CLIEI,IT PR0J. ID: K275-G(963)

ANALYTE
METHOD/
CAS#

REPORTING
RESULT LIMIT UNITS

DATE
ANALYZED

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

Dimethyl Phthalate
2 ,4-Di ni trotol uene
2,6-Di  n i  tnoto l  uene
Di  -n-octy l  Phthalate
Fl uonanthene
Fl uorene
Hexachl or obenzene
Hexachl orobutadi ene
Hexach l orocycl opentadi ene
Hexachl oroethane
Indeno(  1 ,  2 ,  3-cd)pyrene
lsophorone
2-Methyl naphtha l ene
Naphtha I ene
2-Ni tnoan i l ine
3-  Ni  t roanl  I  i  ne
4-Ni t roan i l ine
Ni trobenzene
N-Ni trosodi pheny lami ne
N -Ni trosodi -n-propyl ami ne
Phenanthrene
Pyrene
I , 2 ,4-Tr i chl or obenzene
4 - Chl oro-3-methy.l pheno.l
2-Chl or"ophenol
2.4-Dich lor  ophenol
2 ,4-Di methyl phenol
4 . 6- Di ni tro-2-methyl phenol
2 .4  -  Di  n i  t rophenol
2 - lvlethyl phenol
4 - l4ethyl pheno l
2-Ni t r  ophenol
4-Ni t r  ophenol
Pentachl orophenol
Phenol
2 ,4 , 5-Trj chl orophenol
2 .4 .6-Tr i chl orophenol

13 i  -  11-3
tzL-14-2
606-20-2
i17 -84-0
206-M-0
86-73-7
r78-74-r
87 -68-3
77 -47 -4
67 -72- I
193-39-5
78-59-  1
9I -57 -6
91-20 -3
88-14-4
99-09-2
100 - 01-6
98-95-3
86-30 -6
621-64-7
85-01-B
129 - 00- 0
r20-82-r
59-50-7
95-57 -8
120 -83- 2
105 - 67 -9
534-52-1
51-28-5
95-48-7
106-44 - 5
BB-75-5
r00-02-7
87-86-5
108-95-2
95-95-4
88-06-2

10 ug/L
10 ugl l
10 ug/L
10 ugl l
i0  ug/L
i0  ug/L
10 ug/L
10 ug/L
10 uglL
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
50 ug/L
50 ug/L
50 uglL
10 ug/L
10 ug/L
10 ug/L
10 uglL
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
50 ug/L
50 ugll
10 ug/L
10 ug/L
10 ug/L
50 ug/L
50 ug/L
10 ug/L
10 ug/L
10 ug/L

09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09 /26/96
09/26/96
09 /26/96
09/26/96
09/26/96
09/26/96
09/26196
09/26/96
09/26/96
09/26/96
09/26196
09/26/96
09/26196
09/26/96
09/?6/96
09/26/96
09/26/96
09/26/96
09/26/96
09 t26/96
09/26/96
09/26/96
09 /26/96
09t26196
09126/96
09/26/96
09/26/96

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not detected at or above the repor t inq l imit
*  =  Value at  or  above repor t ing l imi t
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DATE SAMPLED: 09/17196
DATE RECEMD: 09/18/96

REPORT DATE: 09/30/96

SAMPLE ID: l'4Hl,J-3
AEN LAB N0: 9609230-03
AEN WORK ORDER: 9609230
CLIENT PR0J.  ID:  K275-G(963)

ANALYTE
I'lFIHOD/
CAS#

REPORTING
RESULT LIMIT UNiTS

DATE
ANALYZED

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

EPA 8020 for BTEX
Benzene
To l uene
Ethyl benzene
Xylenes,  Tota l

#Extraction for TPH

TPH as Diesel

#Extraction fon BNAs

Semi -Volati le 0ngani cs
Acenaphthene
Acenaphthy.lene
Anthracene
Benzi di ne
Benzoi c Aci d
Benzo ( a ) anthracene
Benzo(b)fl uoranthene
Benzo( k ) f l  uoranthene
Benzo(9,  h ,  i  )  peny l  ene
Benzo(a)pynene
Benzyl Al coho l
Bi s (2-chl oroethoxy)methane
Bis(2-ch loroethy l  )  Ether
Bi s (2-chloroisopropyl ) Ether
Bi s (2-ethyl hexyl ) Phthal ate
4-Bromophenyl Phenyl Ether
Butylbenzyl Phthalate
4-Chloroan i l . ine
2-Chlononaphthalene
4-Chlorophenyl Phenyl Ether
Chrysene
Di benzo( a, h ) anthnacene
Di benzofunan
Di  -n-buty l  Phthalate
1,2-Dich lorobenzene
1 ,3-  D ich l  orobenzene
1,4-Di  ch l  orobenzene
3 . 3 '  - Di chl orobenzi di ne
Diethy l  Phthalate

0.5  ug lL
0.5  ug/L
0.5  ug lL

2 ug/L

Extnn Date

0.05 ng/L

Extnn Date

10 ug/L
10 ug/L
10 ug/L
50 ug/L
50 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
20 ug/L
10 ug/L
10 ug/L
10 ug/L
l0  ug lL
10 ug/L
10 uglL
20 ug/L
10 ugl l
10 ug l l
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 ug/L
20 ug/L
10 ugl l

EPA 8()2O
7L-43-2
108-88-3
100 -41-4
1330-20 -7

EPA 3510

GC.FID

EPA 3520

EPA 8270
83-3?-9
208-96-B
r?0-12-7
92-87 -5
65-85-0
56-55-3
205-99-2
207 -08-9
r91-24-2
50 -32-B
100 -51-6
111-91-1
1,rr-44-4
108-60- 1
t17 -Bt-7
101-55-3
85-68-7
106-47 -8
9L-58-7
7005-72-3
218-01-9
53-70-3
r32-64-9
B4-74-2
95-50-1
547-73-r
106-46-7
9r-94-r
84-66-2

09/24/96
09/24/96
09/24/96
09/24/96

09/24/96

09/25/96

09/23/96

09t?6/96
09/26/96
09t26t96
09/26/96
09t26/96
09/26/96
09t26t96
09/26/96
09t26t96
09/26/96
09/26/96
09/26/96
09t26t96
09t26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09t26t96
09/26/96
09/26/96
09/26/96
09/26/96

ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



HARZA

I
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I
I

SAMPLE ID: MH|,rl-3
AEN LAB N0: 9609230-03
AEN W0RK 0RDER: 9609230
CLIENT PR0J. ID: K275-G(963)
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DATE SAMPLED: 09/L7/96
DATE RECEIVED : 09/ 18/96

REP0RT DATE: 09/30/96

ANALYTE
METHOD/
cA#

REPORTING
RESULT LIMIT UNITS

DATE
ANALYZEDI

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

Dimethyl Phthalate
2,4-Di  n i  t ro to l  uene
2,6-Di  n i  t ro to l  uene
Di -n-octyl Phthal ate
Fl uoranthene
Fl uonene
Hexachl orobenzene
Hexachl or"obutadi ene
Hexachl orocycl opentadi ene
Hexachl onoethane
Indeno(  1 ,  2 ,  3-cd)pyrene
Isophorone
2-Methyl naphthal ene
Naphthal ene
2-Ni tnoan i l ine
3-  Ni  t r  oani  l  i  ne
4-Ni tnoan i  l ine
Ni tr"obenzene
N - Ni tnosodi phenyl ami ne
N-Ni trosodi -n-propyl ami ne
Phenanthrene
Pyrene
7 ,2 ,4-f rt chl orobenzene
4-Chl or"o-3 -methyl phenol
2-Chl orophenol
2 ,4-Di chl orophenol
2 ,4- Di methyl phenol
4. 6-Di ni tro- 2 -methyl phenol
2 ,4-Di ni trophenol
2 -Methyl phenol
4-Methyl pheno l
2-Ni tnophenol
4-Ni trophenol
Penta ch 1 orophenol
Phenol
2 ,4, 5 -Tri chl orophenol
2 .4. 6 -Tri chl orophenol

131- 11-3
r2r-14-2
606-20-2
rL7 -84-0
206-44-0
86-73-7
rr8-74-l
87-68-3
77 -41-4
67 -72- l
193-39-5
78-59-1
9r-57 -6
9r -?0-3
88-7 4-4
99-09-2
i00 - 01-6
98-95-3
86-30-6
62r-64-7
85-01-8
129- 00 -0
r20-82-1
59-50-7
95-57 -B
1,20-83-2
105-67-9
534-52- t
51-28-5
95-48-7
106-44- 5
8B-75-5
700-02-7
87 -86-5
108-95-2
95-95-4
88-  06-2

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

10 ug/L
10 ug/L
10 ug/L
10 ug/L
10 uq/L
10 ug/L
10 ug/L
10 uq/L
l0  ug/L
10 ug/L
10 ug/L
10 uglL
10 ug/L
l0  ug/L
50 ug/L
50 ug/L
50 ug/L
l0  ug/L
10 ug/L
10 ug/L
10 ug/L
l0  ug lL
10 ug/L
10 uglL
10 ug/L
10 ug/L
10 ugl l
50 ug/L
50 ug/L
10 ug/L
10 ug/L
10 ug/L
50 uglL
50 ug/L
10 ugl l
10  ug/L
10 ug/L

09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09t26/96
09t26/96
09t26/96
09/26t96
09t26t96
09/26/96
09t26t96
09/26/96
09/26t96
09126/96
09/26/96
09t26/96
09/26t96
09/26t96
09/26/96
09/26/96
09126196
09t26/96
09/26/96
09/26t96
09/26/96
09 t26t96
09/26t96
09/26/96
09t26/96
09/26/96
09t26/96
09/26/96
09/26t96
09t26/96

I

ND = Not detected at or above the neporting l imit
*  =  Value at  on above nepor t ing l imi t



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

PAGE B

AEN (CALIFORNIA)
QUALITY COIfIROL REPORT

AEN JOB Nut4BER: 9609230

CLIENT PR0JECT ID: K275-G(963)

Oual itv Control Surnmarv

Al 1 labor atory quality control parametens were found to be within established
t lmt rs .

Def i n i t i ons

Laboratory Controt Sampte (LCS)/Hethod Spike(s): Control,  saf lpte$ of knorn cofposit ion. LCS and ethod Spike
data are used to vE[idEte batch gnalyt ical resutts.

atr ix Spike(s): Al iquot ol a salple (aqueous or sol id) xi th added quanti t ies of sPeciJic conrpowrds and
subiectei l  to the entire analyt ica[ procedure. latr ix spike arrC lEtr ix spike dupticate QC data are .dvisory.

i . tethod Btenk: An analyt ical control consist ing of 6[[  reagents, inte.nal standErds, and surrog€te stendards
caraied through the entire anEtyt icat process. used to nonitor laborotory background ard aeagent contaDinetion-

Not Detected (lD)r [ot detected at or above the reForting (imit.

Retative Percent Difference (RPD): An indication of method precision bssed on dupticate anatysis.

Report ing Limit (RL): The [orest concentrat ion routinely determined during laboratory operations. Jhe RL is
gener€l ly 1 to !0 t i [Es the l lethod Detection L' imit (  DL), Report inS l ini ts €fe nlatr ix. tnethod, and anatyte
dependent and take into account any ditut iohs perforned as part of the anatysis.

surrogates: organic cotporrds xhich are simitar to an6tytes of interest in chemical behavior, bqt sre not fo{. 'd
in envi rornental sa[ples. SurrogEtes are added to a[|  blEnks, cal ibrat ion ard check st6rd6rds, sarptes, ard
spiked saFpLes, Su..ogate recovery is monitored as an indication of accePtabte s6[ple prepEr6tion End
instrunentat oerf ormance.

0: surrogates di tuted out.

#: Indicates result outside of estabtished tabo.atory oC t imits,
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QUALIW COMTROL DATA

METHOD: EPA 3510 GCFID

AEN JOB N0: 9609230
OATE(S) EXTMCTEO: 09/23/96
I NSTRIJI4ENT : C
|'4ATRIX: WATER

Surrogate Standand Recovery Sumnary

Date
Analyzed Cl ient  Id . Lab Id .

Percent Recovery

n-Pentacosdne

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

09/?5/96
09/25/96
09t25/96

QC L imi ts :

tlHt^t-1A
tlHt"t-2
MHt^t-3

93
92
92

65 - 125

01
02
03

DATI EXTMCTED: 09/23/96
DATE ANALYZED: 09/24/96
SAI'IPLE SPIKED: 9608341-20
INSTRUI4ENT: C

Matrix Spike Recovery Summary

Ana lyte

Spi ke
Added

(m9/L )

Average
Percent
Recoveny RPD

QC Limi ts

Percent
Recoveny RPD

Di ese'l 400

Dai ly  method b lanks for  a l l  assoc iated analy t ica l
a t  or  above the repor t ing. l  imi t .

60-110 15

runs showed no contami nati on
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AEN JOB N0: 9609230
lNSTRUMENT: H
|'4ATRIX: l,lATER

QUALITY CONTROL DATA

METHOD: EPA 8020, 5030 GCFID

Surrogate Standand Recovery Summany

Date
Ana lyzed Cl ient  Id . Lab Id .

Percent Recovery

Fl uor obenzene

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

09/24/96
09/24/96
09/24/96

QC L imi ts :

DATE ANALYZED:
SAMPLE SP]KED:
]NSTRUMENT: H

09t23t96
9609229-05

MHI,/- 1A
MHI^/-2
MHl,l-3

r02
r02
103

70 - 130

01
02
03

Matrix Splke Recoveny Summany

Ana I yte

Spi ke
Added

(ug/L)

Average
Percent
Recovery RPD

QC Limits

Percent
Recoveny RPD

Benzene
Tol uene

22.0
7 4.9

6
3

100
97

85-109 17
B7-111 16

Dai ly  method b lanks for  a l l  assoc iated analy t ica l
a t  or  above the repor t ing 11mi t .

runs showed no contami nati on
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AEN JOB N0: 9609230
DATE EXTRACTED: 09/23/96
INSTRUMENT: 11
I4ATRIX: l,,lATER

QUALITY CONTROL DATA

METHOD: EPA 8270

Surrogate Standard Recovery Summary

Date
AnaLyzed

2-FIuoro-
Ctient Id. L6b ld. phenot

Percent Recovery

N i t f o -  2 -F luo ro -  2 ,4 ,6 - l . i '
Phenol,-dt benzene-d5 biphenyt b.omophenot

Te.phenyt.
d,4

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

09/26/96 MHIJ- 14 01
09/26/96 MHL'-z 02
09/26/96 MH$l-3 03

oC L im i t s :

DATE EXTRACTED; 09/23/96
DATE ANALYZED: 09/26/96
SAI'4PLE SPIKED: LCS
INSTRUMENT: 11

41-101 16-111 50 -112  41 -111

Laboratory Control Sample Recovery

72
70
69

96
83
98

u
86

68
5 1
75

71

78

n
49
a7

59-125 37- 111

Ana I yte

Spi ke
Added
(uglL)

Percent
Recovery

QC Limi ts

Percent
Recovery

Phenol
2-Ch lor ophenol
1 , 4-Di chl orobenzene
N-Ni trosodi -n-pnopyl ami ne
1 ,2 , 4-Tni chl or"obenzene
4-Chl oro- 3-methyl phenol
Acenaphthene
4-Ni trophenol
2 ,4- Di ni trotol uene
Pentachl orophenol
Pynene

method blanks for al. l  associated
above the nepor t ing l imi t .

dnalytical runs showed no contam'ination

i96
199
198
183
220
197
186
t97
254
185
238

63
82
76
B1
BB
79
B6
56
B6
90
63

44-1,26
50- 145
51-732
52- 151
51 - 128
52-749
58 - 139
30- 152
60 - 128
30 - 160
40 - 130

Dai  ly
ar or

*** END 0F REPoRT ***
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