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Mr. Tom Peacock

Alameda Counw Health Care Services Agency

Department of Environmental Health

1 l3 I Harbor Bay Parkway, 2nd Floor

Alameda, CA 94502

January 2000 Ground Water Sampling Report
Mills College Corporation Yard. Oakland. Califomia
Project No.: I 6I98-EA

Dear Mr. Peacock:

We are pleased to submit our report for the above referenced project. In summary. no significant

changes were observed at the site during the January'2000 monitoring event. Should you have any

questions or require additional information, please do not hesitate to contact me.

Sincereiy.

Harza Engin eerin g C o m pany

4ffi
Mark C. ti*zatr-
Regional Manager. Environmental & Regulator,v Services

GR:mac\ tg ,/ encl.

Copiesr Addressee ( l)
lvlr. Paul Richards (Mills College -J)

Case Officer (Regional Water Quality Control Board -l )
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January 2000 Ground Water Sampling Report
Mills College Corporation Yard, Oakland, Califomia

INTRODUCTION

This report presents the results of the January 2000 ground water sampling performed at the Mills

College Corporation Yard in Oakland, Califomia. The project location is shown on the Site Vicinity

Map (Figure I ).

The purpose of the investigation has been to evaluate the extent of petroleum hydrocarbons in

ground'"vater related to a previously removed gasoline underground storage tank (UST) at the site'

The investigation included collecting and analyzing ground water samples from five existing

monitoring wells. as well as installation of two soil borings adjacent to rvell MW-4- This

investigation was perlormed to comply with the requests of the Alameda County Health Care

Sen'ices Agenc.v (ACHCSA).

2.0 BACKGROUND

In October 1988. a 1,000-gallon gasoline UST was removed from the corporation Yard facility. A

report prepared by Blaine Tech Services, Inc. of San Jose. California. indicated that soil samples

collected from a depth of 21 feet below ground surface (bgs) foilowing tank removal contained

moderately high levels oftotal petroleum hydrocarbons as gasoline (TPHg). It is understood that 100

cubic yards of contaminated soils were excavated from the tank pit area at the time oftank removal

and aeraled on-site.

Beginning in June 1989, Harza (formerly Kaldveer Associates) performed soil and ground water

quality investigations at the site, consisting of the installation and sampling ofthree ground w-ater

monitoring wells (MW-l through MW-3) and two additional shallow soil borings. The results of

these investigations, presented in a repon titled ,Sotl and Ground Water Testing Report for Mill.s

College Corporation Yard, dated May 7. 1991. indicated that the majority ofgasoline conlamination

in the unsaturated zone in the vicinity ofthe tanks appeared to have been removed during the soil

excavation program conducted when the tanks were removed. Additional wells were installed in

May 1994 (MW-4) and April 1995 (MW-s).

Analysis of ground warer samples collected from the monitoring wells since June 1989 have

indicated the presence ofTPHg at concentrations up to 11 parts per million (ppm). The measured

ground water flow direction at the site has been toward the south to west-southwest.

In a October I 5, 1999 letter, ACHCSA requested additional work at the site prior to evaluating the

site for closure:

I6l98EARPT.o0l
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. An additional round of grourd water samples collected from wells MW-l through MW-5

analyzed for MTBE using EPA Method 8260

r Installation ofa soil boring adjacent to MW4 and collection ofa "grab" ground u'ater

sample

3.0 SCOPE OF SERVICES

The investigation consisted of the following tasks:

r N4easuring ground water levels for use in developing a ground water elevatiolt contour map.

e Collecting ground water samples from the five existing wells at the Corporation Yard.

. Installation of soil borings adjacent to MW4 in an attempt to collect a grab ground water

sample

o Analyzing the ground water samples for TPHg. purgeable aromatic compounds (benzene.

roluene. ethylbenzene, and xylenes [BTEX]), and for methyl lerl-butyl ether (lvlTBE)

4.0 FIELDINVESTIGATION

4.1 Monitoring Well Sampling

Monitoring wells MW-l through MW-5 were sampled on January 6,2000, 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 ofthe gradual removal of water from the

r.vell until the physical parameters pH, temperature, and elecrrical conductivity (EC) stabilized.

Following purging, samples were collected using a Teflont baiier. placed in appropriate sample

containers, labeled. and placed in refrigerated storage for transport to the laborator-v under chain-of-

custody control. The bailer was washed with Alcanox€ and rinsed with deionized water between

wells to reduce the potential for cross contamination. Purge water was contained on-site in 55-gallon

drums.

16l98EARPT.00l
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4.2 Soil Borings

A Geoprobe Model 5400 direct-push system, operated by Fast-Tek Engineering Support services

of Point Richmond. Califomia was used to install two soil borings, one each approximately 3 feet

east and 3 feet west of well MW-4. A boring was requested by ACHCSA in order to assess ground

water quality in this area because, in their opinion" MW-4 screens below the water table and may not

yield samples representative ofthe presence oflighter hydrocarbons in shallo*'ground water.

Boring I rvas advanced to a total depth of 28 feet bgs 3 feet east of MW-4. No ground water \vas

encountered in the boring. Bodng 2 was advanced to a total depth of 36 feet bgs three feet * est of

MW-4. Again, no ground water was encountered. This u,as the maximum depth that could be

explored using the available Geoprobe system. and 
:o 

furth:r ""1:g*ttll 
*ru: petformed.

- 4  
L " '  r ' "  ; '  ' j  l  ' ' ' '  ' l '  

'

The static grounti water level in MW-4 rfas measured to be 15.51 feet bgs, and the total depth of this

well is 46 feet. In our opinion, groun/water is confined in this area and is first encountered at a

depth of between 36 and 44 feet bgs.'fhe static water level in MW-4 is higher than the actual depth

ro water in the ground, indicating confined conditions. Since MW-4 is screened lrom 26 to 46 f'eet

bgs. the screened inten'al is encountering the top ofthe water-bearing layer in the subsurface and.

in our opinion, allows for accurate sampling and analysis oflight hydrocarbons in ground rvater.

4.3 Ground Water Gradient

Well-top elevations. depth to water. and calculated water-surface elevations are presented in Table 1 -

These data are used to generate the ground water elevation contouls presented on Figure 2. No

significant changes were observed from the previous monitoring event.

The water levels are similar in wells MW-1, MW-2, and MW-3, suggesting a flat gradient in this

area. However. a relatively steep. westward gradient is depicted using wells MW-1. MW-4. and

MW-5. ln our opinion, ground water levels measured in wells MW-l through MW-3 appear to be

influenced by the highly transmissive backfill used in the former tank excavation. Only data from

wells MW-l, MW-4, and MW-5 were used to calculate the ground water gradient and flow direction

shown on Figure 2. It is our professional opinion thal ground waler most likely follows the natural

surface topography and flows toward the west or southwest. Wells MW-4 and MW-5 appear

sufficient fbr monitoring downgradient water quality in any ofthe historically observed or potential

sround water flow directions.

l6t98EAR}T.0ol
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5.0 ANAIYTICAL RESULTS

5.1 LaboratoryProcedures

Ground water samples were analyzed by Columbia Analyical Services of Santa Clara, Califomia.

CAS is certifred by the Califomia Department of Health Services for the analyses performed.

Samples from each well were analyzed for TPHg using EPA Method 5030/GC-FID. for BTEX using

EPA Method 8020. and for MTBE using EPA Method 8260

5.2 Analytical Results

The results of the chemical analyses are presented in Tables 2 and 3. and laboratorl' anal"vtical

reports afe attached as Appendix A. A historical sunmary of ground water sample analltical results

is also included in Table 2. No significant changes were observed from the previous monitoring

event.

TPHg was detected in the sample from well MW-i at a concentration of 11 ppm. BTEX compounds

were detected in the sample from MW-l at concentrations of 0.17, 0.014. 0.022, and 0.036 ppm.

respectively. A petroleum odor was recognized during the purging ofthe rvell.

Benzene was detected in the sample from well MW-2 at 0.7 ppm. and in the sample from well MW-

3 at 0.0031 ppm. TPHg concentrations were below the laboratory method reporting limit (MRL) of

0.05 ppm in these wells. No TPHg or BTEX compounds were detected at or above the N',lRLs in the

samples from wells MW-4 and MW-5.

The compound MTBE was encountered in wells MW-l and MW-3 at a concentration of 7.4 parts

per billion (ppb) and 1.4 ppb. respectively. MTBE was not encountered in any of the olher wells at

the site at levels above the laboratory method reporting limit of 0.5 ppb.

6.0 CONCLUSIONSANDRECOMMENDATIONS

The January 2000 analytical results are consistent w-ith recent monitoring events. and no significant

changes have been observed in ground water quality. The plume does no1 appear to be migrating as

evidenced by nondetectable levels of contaminants in downgradient wells MW-4 and MW-5.

Measured hydrocarbon concentrations appear relatively stable in wells MW-2 and MW-3. Ground

water elevations in welis MW-1, MW-4. and MW-5 indicate a general ground water flow direction

toward the west-southwest.

l6t98EARPT.001
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Borings installed adjacent to MW-4 indicate that the first ground water is encountered at a depth

grearer rhan 38 feet bgs. Therefore, the screened intewal of MW-4 is sufficient to capture the top of

the water-bearing layer and samples collected from MW-4 are representative of ground water

condition.

Based on conrinued findings ofno evidence ofplume migration or changes in ground water qualitl',

and the low levels of MTBE in two wells. we recommend this site be considered for closure.

7.tJ LIMITATIONS

The purpose ofa geologic,4aydrogeologic study is to reasonably chatacterize existing site conditions

based on the geology/hydrogeology of the area. In performing such a study. a balance must be struck

between a reasonable investigation into the site conditions and an exhaustive anall'sis 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 of interest

at a given site. lf conditions have not been identified during the study. such a finding should not

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

result of the services performed within the scope, limitations, and cost of the r.vork performed.

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

described services are performed, whether occurring naturally or caused by extemal forces. We

cannot assume responsibilit-v for conditions rve were not authorized to evaluate. or conditions not

generally recognized as predictable when services u'ere performed.

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

obsen'ation. Where subsurface exploratory work was perfbrmed. our professional opinions are based

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

conditions at unsamnled locatrons.

l6i98EARrT.00l
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Ground Water Elevation Data
January 2000 Ground Water Sampling Report

Mills College Corporation Yard, Oakland, California

l6l98eaRpt.00
l/18100

(Reported in Feet)

Date
Monitoring

Well

Relative Well-

Top Elevation 
(r) Depth to Water

Ground water
Elevation

June 1989 MW-l
Mwt
MW-3

100.00 19.44 80.56

99.98 19.36 80.62
100.01 19.40 80.61

December 1990 MW- l 100.00 22.05 71.95
MW-2 99.98 2 t . 9 6 78.02
MW-3 100.01 22.00 78.01

June l99 l MW-1 100.00 20.8 5 7 9 . 1 5
MW-2
Mw--

99.98
100.01

20.76 '79.22

20 .81 79.?0
March 1992 MW-l r00-00 19.87

19.92
Esz

8 0 . t 3
MW-2 99_98 80.06
MW-3 100.01 80. r9

October 1992 MW-l 100_00 2t.69 78. i  1
MW-2 99.98 2 1 . 6 0 78. i  8
MW-3 100.01 2 t . 6 5 / 6 . J O

May 1994 MW-1 100.00 19.66
ltii- 
is.eo
i i.6o

80.34

80.41
'7 5.28

MW-2 99.98
MW-3 100.01

tiSi'-MW-4
Iune 1994 MW-l 100.00 t9.'12 80.28

80.3i
80.36
7 4.87

MW-2 99.98 19.65

MW-3 100.01 I 9_65

i+b lMW-4 88.8 8
October 1994 MW-l 100.00 20.17

io.ro
zo.os
17.95

79.83
7t.ss
7s.s;3
70.93

MW-?
Mw-l
MW-4

99.98
100.01
88.8 8

January 1995 MW-l
Mwi

100.00
99.98

ioo.or
88.88

t7 .46
17.48
t'r'.ao
lo,ue

82.54
82.50
82.71
78.12

MW-3
Mw+

May 1995 MW-l r 00.00 l ) . ) b

ii.7s
84.44
84,23
84.51
'19.63

72.32

MW-2 99.9E
MW-j |  00.01 1 5 . 5 0
MW-4
Mw=

88,88
99,98

9.75
2in6

Page 
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Ground Water Elevation Data
January 2000 Ground Water Sampling Report

Mills College Corporation Yard, Oakland. Califomia
(Reported in Feet)

NOTE
{rl Well-top elevations are bas€d on an arbitrary datum of | 00.00 feet at Mw- L

16l98eaRpt.001
l/18/00

Date
Monitoring

Well

Relative Well-

Top Elevation 
(r) Deptb to Water

Ground Water
Elevation

October 1995 MW-l 100.00 18.68 8 1 . 3 2
MW-2 99.98 1 8 . 2 1 8 l  . '17

MW-3 100.01
aa.se

18.62 8 1 . 3 9
MW-4 l4,65
MW-5 99.98 28.36 '71.62

May 1996 MW-l 100.00 15.92 84.08
s+.zeMW-2 99.98 15.?0

MW-3 100.01 1 5 . 8 3 8 4 . 1 8
MW-4 88.88 9.55 79.33
MW-5 99.98 2 5 . 5 1 7 4 .47

September 1996 MW-l 100.00 t7 . '14 82.26
MW-2 99.98 |  / . t t / 8 2 . 3 1' 

tz.itMW-3 100.01 t7  .64
MW-4 8 8.88 14.59 74_29

MW-5 99.98 2't .83 7 2 . 1 5
April 1997 MW-l

MW+
100.00
99.98

l 6 . 9 1 83.09
16.82 8 3 . 1 6

8 3 . 1 8
7 7 . 1 1
73.05

MW-3 100.01 t 6 . 8 3
MW-4
Mw-j

8 8 . 8 8
gs.se

I  t . 7 7
26.93

October 1997 MW-t
Mw-z
MW-3
MW-4

100.00
et.eB

100.0 i
88.8 4

19,00
1 8 , 9 6
r  8,98
1 6 .  l 0
3l.ts

8  t . 0 0
8  t . 0 2
8 t . 0 3
72.78
68,73MW-5 99.98

May 1998 MW-l 100.00
9s.s8

100.0 i
84.s8
99.98

14.36
14.37
t 4 . l l
8 .84

2i .38

85.64
8 5 . 6 1
85.90
80.04
re .oo

MW-2
MW-3
Mwt
Mw-

Ianuary 2000 MW-l
Mw-z

100.00
ss.qt

r  8.75
r 8.68
18.69
l i . 5 r
?9.92

8 1  . 2 5
8 l  . 3 0
8 1 . 3 2

'10.06

MW-3
Mw-t
Mw-s

100.01
88.88
9t.s8

Page 2 ofz



TABLE 2
Ground Water Sample Analytical Results

January 2000 Ground Water Sampling Report
Mills College Corporation Yard, Oakland, Califomia
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l6l98eaRpt.00l
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Sample ID Sample Date TPHg
ppm

Benzene Toluene Ethylbenzene Xylenes
ppm ppm ppm ppm

MW-l June 1989 l l 2. t  I .9  0.03 |  1 .4

December 1990

1 6 .
. ;
l _ b

z . ) 0.4
2.0 

'

026

0.21
i . r
0.a

0 . 3 1
i.t
0 i t-  
0 .2
o;o
o.  i5
o.so
0 ,  l 4
o .2 l
obts

0.056
0.4i
0.47
0i6
o.oa
- . r i
o.r+
0 .13
0 . t
o.oal

0 . 3 3  0 . 1 3
os+ 

-o::

0 , 6  0 . 1  l
l .0  0.29
i . i  0 .088
0i8 034
0.092 o.ozo

June l99 l
March lt92
October 1992 2.8
october 1992 (D) 4.2
May 1994

October 1994 8 . 7

; ;

o.si
1 . 0
i . i
0.6
io
0 i i

January 1995
April 1995
October 1995
May 1996 o.2 0-068

0.27 oon
on 

- 
toi

0.035 0.0 i
ooo+ o.ooei
o.o2i o.nts
o.ois 0 07
o o,ii ooii'
0 022 

- 
0.036

0 . 1 6 0.036

t 7 n n r , l
I O

September 1996

4!41227
October 1991
Mai tsss
January 2000 | .

MW-2 June 1989
biiimber t s90
.lrnel9s I
March 1992
October l99i
May 1994
October 1994
January 1995
May 1995
October 1995
May 1996
September 1996
April 1997
October 1997
May 1998
January 2000

N D N D
N D
N D
ND

ND
ND
ND
ND
ND
ND.
ND

ND
ND
ND
ND

ND

0.005
0.04'7

0.0005

0.00i
ND

ND
ND

0.084
0 . 1 3
0.21 ND

Nil
ND

0.00r
ND
no
ND
ND

0.004
0 . 1  l
0.086
0.059
o.o2t
0.022
o:ol2
0.7

ND
ND
ND
ND
NO
NO
ND
ND ND

ND
N D
o.os

ND
0.2
0.2
o.'7

ND
0.2
0.2
0.09

N D
N D
ND
ND

MW-3 June 1989 ND
0.05
0 .  I
0,09

Nb

ND ND ND ND
O - O I  I  N D  N O  N D
o.ooi 

'. 
Nt ND ND

0.27 0.0009 ND ND
O.OO5 ND ND ND

December 1990
iu"e tgil
March 1992
October 1992

Page I of2
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NOTES

TPHg: Total petroleum hydrocarbons as gasoline

ppmr Parts per million or milligrams p€r liter

ND: Not detected at or above the laboratoD. method reporting limils
(D): Dupicate sample analytical results

l6198eaRpl00l
l /18/00

TABLE 2
Ground Water Sample Analytical Results

January 2000 Ground Water Sampling Report
Mills College Corporation Yard, Oakland, Califomia

I
I
I

t
I
I

Sample ID Sample Date TPHg
ppm

Benzene Toluene Ethylbenzene Xylenes
ppm ppm ppm ppm

MW-3
(continued)

Ma), 1994 ND O.OO5 ND ND ND
O.OO4 ND ND NDOctober 1994

iinuiry Dos
ND
ND O.O 12 ND ND ND

May 1995 0.07 0.006 ND
O.OOZ 

- 
l.tO-

ND
0.002

ND
ND
ND

ND- - 
l.tO
ND
ND
N'

0.007 ND
0.012 Nb
0n43 ND

October 1995
May f 9%

ND
ND

September 1996
April 1997
October 1997

ND
ND
ND 0-0057 ND ND N D

May 1998 ND O.OO49 ND ND N D

Januarv 2000 ND O.OO3 I ND ND N D

MW-4 May 1994 ND ND ND
ND ND ND
ND ND ND

ND ND
ND ND

ND
ND

ND
N D
Na)
ND
ND
ND
ND

N DND

ND
ND

ND
Nb

NDND

ND
ND
ND

June 1994 ND
October 1994 ND
January 1995 ND
May 1995
October 1995
Meii9:! .
seetlT!9ll2e6
April 1997

ND
N'
ND
ND-
ND ND ND ND ND

ND ND ND t'tO
ND ND ND ND
ND ND ND ND

October 1997 ND
May lel!
January 2000

ND
ND

MW-5 4ryill2?:
October 1995
ME ieei
September 1996
April 1997
October 1997
May 1998
January 2000

ND
NO
ND
ND
Na)
N'
ND
ND

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

ND
ND
ND
ND
ND
N-D
NO
ND

ND
ND
ND
ND
ND
ND
ND
ND

Page 2 of 2



TABLE 3
MTBE Concentration Data

January 2000 Cround Water Sampling Report
Mills College Corporation Yard, Oakland, Califomia

NOTE

Results reponing in micrograms per liter. or pans per bilUon (ppb)

ND: Not detected above laboratory method reponing limit

Date Monitorins well MTBE (ppb)

Ianaury 2000 MW-l
vw+

7.4
ND

MW-3
MV/4

1 . 4
ND

MW-5 ND

16l98eaRpi.00l
t i  18100
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Laboratory Analytical Reports
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Anolvticol. ) , -  -  -
-,':-'' ".ii::': )efVrcgS *

An ErrlplaVe-- Owned Caniqarl.v

January 14, 2000 Service Request No.: 52000066

Mr. Gary Riley
Harza Consulting Engineers and Scientists
425 Roland Way
Oakland. CA 94621

Mills College/16198-EA

Dear Mr. Riley:

Enclosed are the results of the sample(s) submitted to our laboratory on January 7, 2000.

All analyses were performed in accordance with our laboratory's quality assurance program'

Results are intended to be considered in their entirety and apply to the sample(s) analyzed.

Columbia Analytical Services is not responsible for use of less than the complete report.

Sigrature ofthis CAS Analyical Report confirms that pages 2 through 8, following' have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California

Departrnent of Health Services (certificale number: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408) 748-9700.

Respectfully submitted,

Columbia Analvtical Services. Inc.

6t*AA- oiL,n*rz--t
Bernadette Troncales
Project Chemist

3334 Vicror Coun .  Sonto Cloro, CA 95054 r  Telephone (4O8) I48-9]OO '  Fox (408) 748-9860
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A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEO
Dlls
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCiMS
tc
lcB
lcP
lcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
NO
NIOSH
N'U
ppb
ppm
POL
oA/ac
RCRA
RPD
stM
SM
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, |nC.
Acronyms

American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxyg€n Demand
Benzene, Toluene, Ethylbenz€ne, Xylenes
Califomia Assessment Metals
Califomia Air Resources Boad
Chemical Abstract Service registry Number
Chlomlluorocarbon
Colony-Forming Unit
Ch€mical Oxygen Demand
Department of Environmental Conservaiion
Department of Environmental Quality
Deoarlment of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix 9pike
Department of Ecology
Department of Health
U. S- Envimnmental Protection Agency
Environmental Laboratory Accr€ditation Pmgram
Gas Chromatography
cas ChromatographyiMass Spectromstry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Veriflcation sample
Estimated concentration. The value is less than the MRL, but greaterthan ofequal to

the MDL. lf the value is equal to the MRL, the result is actually <MRL betore rounding'

Laboratory Control Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
lMaximum Contaminant Level. The highest p€rmissible concentration ofa
substance allowed in drinking wateras established by the U S EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Soike
Methyl tert-Butyl Ether
Not Applicable
Not Analfzed
Not Calculated
National Council of the paper industry for Air and Stream lmprovement
Not Det€cted at or above the method reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Bil l ion
Parts Per Mill ion
Practical Quantitation Limit
Quality Assura nce/Quality Control
Resource Conseryation and Recovery Act
Relative Percent Difference
Sel€cted lon Monitonng
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1gg2

Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, PhysicaUChemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates l, l l , l lA, and llB.

Toxicity Cha|acteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an anatyte that is less than the PQL but greater than or equal

to the MDL. lf the value is equal to the PQL, the result is actually <PQL before rounding
Total Recoverable Petroleum Hydrocarbons
Total SusDended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s) paee 2

I
I
I
I
I
t
I
I
I
I
I
I
I
I ACRONLST.DOC 7/14195
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Client:
Project:
Sample Matrix:

Sample Name;
Lab Code:
Test Notes:

Anallte

Methyl lerl-Butyl Ether

Prep Analysis
M€tbod Method MRL

EPA 5030A 8260 0.5

Date
Analyzed R€sult

ol/l2100 ND

COLTJMBIA ANALYTICAL SER,\'ICES' INC.

Analytical RePort

HARZA Engineering Company of Ca)ifomia
Mills college/16198-EA
Water

EPA Method 8260
Volatile Organic ComPounds

MW-4
s2000066-001

Service Request:
Date Collected:
Date Received:

s2000066
01/06/00
0\t0'7 t00

ug/L (ppb)
NA

Result
Notes

Units:
Basis:

Dilution
I'actor

I

Date
Extracted

NA

tpp,o,"avy, lW D^r"' Dtldq)
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Methyl ter -Butyl Ether

Prep Analysis
Method Method MRL

EPA 5030A 8260 0.5

COLT]MBIA ANALYTICAL SERVICES, INC.

Analytical RePort

HARZA Engineering Company of Califomia
Mills College/l6l 98-EA
Water

EPA Method 8260
Volatile Organic Compounds

Method Blank (MS0l )
s2001t2-wB2

Service Request:
Date Collected:
Date Receivedr

Dat€
Analyzed Result

ot/12/00 ND

s2000066
NA
NA

Units:
Basis:

ug/L (ppb)
NA

Result
Notes

Dilution
l'actor

I

Date
Extracted

NA

I
T

rpp,o,"aey, d6 o^r", t)i t+ln
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Client: HARZAEngineeringCompanyofcalifomia
Projecti Mills College/ 16198-EA
Ssmple Matrir: Water

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repofi

Surrogate Recovery Summary
Volatile Organic Compounds

Units:
Basis:

o t  R € c
Toluene-D8

t00
t00

Service R€quest:
Date Collected:
Date R€ceived:

Date Extracted:
Date Analyzedr

62-138

s2000066
NA
NA
NA
NA

PERCENT
NA

o v  e  r y
4-Bromofluorobenzene

P e r c e
Dibromofluoromethane

a')

89

5'7-167

Prep Method: EPA 5030A
Analysis Method: 8260

Sample Name Lab Code

Mw-4 52000066-001
Method Blank (MSol) 5200112-wB2

Approved By:

CAS Acceptance Limjts:

Test
Notes

90
92

62-t40

o,,", ollt4lt"
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Antllte

TPH as Gasoline

Benzene

Tolueoe

Ethylbenzene

Xylenes, Total

COLUMBIA ANALYTICAL SERIICES' INC.

Analytical RePort

HARZA EngiD€ering Compaty of Califomra
Mills College/16198-EA

BTEX and TPH as Gasoline

Service Request: S2000066
Date Collected: 0l /06/00
Date Received; 0l/07/00

uctr (ppb)
NA

MW-4
s2000066-001

EPA 5O3O
EPA 503O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Units:
Basis:

Prep
Method

Aralysis
M€thod

CA.iLUFT
8021B
8021B
802tB
8021B

Date
Analyzed

0 l / l  l /00
0 t /11 /00
0 l /11100
0 r/l l /00
0l/l l /00

Result
Result Notes

ND
ND
ND
ND
ND

I N A
1 N A
1 N A
I N A
l N A

MRL

50
0,5
0.5
0.5
I

Dilution Date
Facaor Extracted

Approved ,, i6 
,n ' atllvlr;-ts
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes;

Anallte

TPH as Casoline

Benzene

Toluene

Ethylbenzene

Xylenes, Total

COLUMBIA ANALYTICAL SER\-ICES, INC,

Analytical Report

HARZA Engineering Company of Califomra
Mills College/16198-EA
Water

BTEX and TPH as Gasoline

Servic€ Request: 52000066
Date Collected: NA
Date ReceiYed: NA

uctr (ppb)
NA

Method Blank

s2001 I  l -wB l

EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Analysis
Method

CAILUFT
80218
802t8
80218
80218

Date
Aoalyzed

0 l /11 /00
0 l l11 /00
0l/l l /00
0 l /11 /00
0l/l t/00

Prep
Method

Dilution Date
Factor Extracled

Units:
Basis:

Result

ND
ND
ND
ND
ND

Result
Notes

1 N A
I N A
1 N A
l N A
I N A

MRL

50
0.5
0.5
0.5
I

rpp,o'"azy, 46 o^r, otll'itu
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Client:
Project;
Sample Matrix:

COLUMBIA AIIALYTICAL SERVICES, INC.

QA"TQC Report

HARZA Engineering Company of Califomia
M jl ls College/ 16198-EA

Water

Service Request: 52000066
Date Collectedr NA
Date Received: NA

Date Extracted: NA
Date AnalYzed: NA

Surrogate Recovery Summary
BTEX and TPH as Gasoline

Prep Method:
Analysis Method:

Sample Name

Mw'4
Method Blank

EPA 5O3O
8O2IB CA/LUFT

CAS Acceptance Limits: 70- t30

P e r c e n t  R e c o v e r Y
4a,a-Trifluorotoluene a,a,a-Trifluorotoluene

70-l_t0

Test
Notes

Units: PERCENT
Basis: NA

104
92

105
92

Lab Code

s2000066-001
s2001 I t-wB I

I
I
I
I
I
I
I
I
I
T

ApprovedBy: Q'{ o^r", ol l'{f ru
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An Ernployee-Awned ConPanY

January 14, 2000 Service Request No.: 52000068

Mr. Gary Riley
Harza Consulting Engineers and Scientists
425 Roland Way
Oakland, CA 94621

Mills College/16198-EA

Dear Mr. Riley:

Enclosed are the results of the sample(s) submitted to our laboratory on January 7, 2000.

All analyses were performed in accordance with our laboratory's quality assurance program.

Results are intended to be considered in their entirety and apply to the sample(s) analyzed'

Columbia Analltical Services is not responsible for use ofless than the complete report.

Signature of this CAS Anal)'tical Report confirms that pages 2 tkough 14, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California

Department of Health Services (certificate number: 2352, expiration: January 31' 2001)'

If you have any questions, please call me at (408) 748-9700.

Respectfu lly submitted,

Columbia Analgical Services, Inc.

I
I
I
I
I
I
I
I

Bernadette Troncales
Project Chemist

7fr*.^rim =2,'**4;

3334 Vioor Coun r sonro Cloro, CA 95054 r lelephone (4OB) 148-9700 ' Fox (408) 748-9860
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A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC/MS
tc
tcB
tcP
lcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
N D
NIOSH
NTU
ppb
ppm
PQL
aA/qc
RCRA
RPD
slM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
voA

COLUMBIA AIIIALYTICAL SERVICES, INC,
Acronyms

American Association tor Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Metals
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming l,.J nit
Chemical Oxygen Demand
Departmenl of Envimnmental Conservation
Department of Environmental Quality
Department ol Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
D€partment of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chmmatography/Mass Spectmmetry
lon Chromatography
Initial Calibration Blank sample
lnductively Coupled Plasma alomic emission spectrometry
Initial Calibraiion Verification sampie
Estimated concentftllion. The value is less than the MRL, but greater than or equal to

the MDL. lf the value is equalto the MRL, the result is actually <MRL before munding-
Laboratory Control Sampl€
Leaking Underground Fuel Tank
[rodified
l\rethylene Blue Active Substances
N,laximum Contaminant Level. The highest permissible concentr:ttion ofa
substance allowed in drinking water as established by the U. S. EPA.
Method Detection Limit
Most Probable Number
Method Reportjng Limit
Matrix Soike
Methyl tert-Butyl Ether
Not ADDIicable
Not Analfzed
Not Calculated
National Council of the paper industry for Air and Stream lmprovement
Not Detected at or above the method reporting/d€tection limit (MRL/N4DL)
National lnstitute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Bil l ion
Parts Per Million
Practical Quantitation Limit
Quality AssuranceiQuality Control
Resource Cons€rvation and Recovery Act
Relative P€rc€nt Difference
Selected lon Monitoring
Standard l\4ethods tor the Examination of Water and Wastewater, 18th Ed., '1992

Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846'
3rd Ed., 1986 and as amended by Updates l, ll, llA, and llB.

Toxicity Characteristic Leaching Procedure
Total Oissolved Solids
Total Petroleum Hydrocarlcons
Trace level. The concenlration of an analyte that is less than the POL but greatet than or equal
totheMDL. If thevalueisequal tothe PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total SusDended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s) pace 2

ACRONLST.DOC 7114195
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Not€s:

Analyt€

M€thyl rert -Butyl Ether

Prep
Method

EPA 5O3OA

l)ilution l)ate
.l'actor Extracted

I N A

Date
Analyzed Result

0l /12/00 1.4

COLTIMBIA ANALYTICAL SERVICES, INC.

Analytical Report

HARZA Engrneenng Company of Califomra
Mills College/ | 6l 98-EA
Water

EPA Method 8260
Volatile Organic ComPounds

MW- l
s2000068-001

S€rviceR€quest; 52000068
Date Collected; 0l/06/00
Date Received: 0l/07/00

Units: ue/L (ppb)
Basisr NA

Result
Notes

Analysis
Method

8260

MRL

0.5

t_.-
app.o'"a ey, //f l Date:f,tlt+ln
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Client:
Project:
Sampl€ Matrix:

Sample Name:
Lab Code:
Test Notes:

Aoalyte

Methyl tert-Butyl Ether

MW-2
s2000068-002

Prep Analysis
Method Method

EPA 5030A 8?60

Dilution Dale
!'actor Cxtracted

I N A

Date
Analyzed Result

01/B/00 ND

COLUMBIA ANALYTICAI, SERVICES, INC.

Analytical RePort

HARZA Engineering Company of Califomra
Mills Collese/16198-EA
Water

EPA Method 8260
Volatile Organic Compounds

Service Request:
Date Collected:
Date Received:

s2000068
0 t/06/00
0l to1 /00

ug/L (ppb)
NA

Result
Notes

Unlts:
Basis:

MRL

0.5

tr-
approverl By: (/L1 Date:
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Client:
Project:
Sample Matrix:

Sample Name :
Lab Code:
Test Notes:

Analyte

Methyl terl -Butyl Ether

Prep Analysis
Method Method MRL

EPA 5030A 8260 0,5

Date
Analyzed Result

0 l / r3 l00  1 .4

COLT]MBIA AI\ALYTICAL SERVICES' INC.

AnalYtical RePort

HARZA Engrneenng Company of Califomia
Mills College/16198-EA
Water

EPA Method 8260
Volatile Organic Compounds

MW-3
s2000068-003

Service Req[est:
Date Collected:
Date Received:

s2000068
0l/06/00
01/0'7 /00

Units:
Basis:

ug/L (ppb)
NA

It€sult
Il otes

Dilution
I'actor

I

Date
Exlracted

N A

tpp,ou"aey' 0L( o^r",'btll(b't
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Amlyte

Methyl ,erl-Butyl Ether

Prep Analysis
Method Method MRL

EPA 5030A 8260 0.5

COLIJMBIA ANALYTICAL SERVICES, INC.

Analltical Repon

HARZA Engrneering Company of Cahfomia
Mills College/16198-EA
Water

EPA Method 8260
Volatile Organic Compounds

MW-5
s2000068-004

Service Requestr
Date Collected:
Date ReceiYed:

Date
Analyzed Rtsult

0 t i  l3 /00 ND

s2000068
0l/06/00
or/0'7 /00

ug/L (ppb)
NA

Result
N ot€s

Units:
Basis:

Dilution
I'actor

I

Date
Extrrcted

NA

e,pprou"aey, fllf out.,
V-
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Client:
?roject:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Methyl ,erl -Butyl Eth€r

Prep Analysis
Method Method

EPA 5030A 8260

Dilulion Date Date
.i'actor Dxtracted Analyzed Result

I NA 01/12/00 ND

COLUMBIA ANALYTICAL SERVICES, INC.

AnalYtical RePort

HARZA Engineering Company of Califomia
Mills Collegel l 6198-EA
Wat€r

EPA Method 8260
Volatile Organic ComPounds

Method Blank
s2001l2-wB2

Service Request: 52000068
Daae Collected: NA
Date Received: NA

Units: ug/L (ppb)
Basis: NA

Result
NotesMRI

0.5

fr"< .,,t l  tr t l*-,
epproued By: {I izl o*r, UII lVlF
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Clielt: HARZAEnginee.ingCampanyofCalifomia
Project: Mil ls College/ 16198-EA
Sample Matrix: water

COLUMBIA ANALYTICAL SERVICES' INC.

QA/QC Report

Surrogate Recovery Summary
Volatile Organic Compounds

Service Request; 52000068
Date Collected: NA
Daie Received: NA

Date Extracted: NA
Date AlalYz€d: NA

Prep Method:
Analysis Method:

Sample Name

MW-l
MW-2
MW-3
MW-5
Method Blank

EPA 503OA
8260

Test
Notes

P € r c e
Dibromofluoromethane

Units: PERCENT
Basis: NA

n t  R e c o v e r y
Toluene-D8 4-Bromofluorobenzene

I

Lab Code

s2000068-001
s2000068-002
s2000068-003
s2000068-0M
s2001 12-wB2

88
90
9 1
92
89

102

99
100
t00

t02
92
9 l
92
92

I
I

I
I
I
I

CAS Acceptance Limits: 5'1-161 62- 138 62-t40

t
I
I

epp,ou"aey, M ou"' otf t+l rt

Page 8
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I
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anallte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

COLUMBIA ANALYTICAL SERVICES' INC.

AnalYtical RePort

HARZA Engineering Company of Calrfomia
Mills College/16198-EA
Water

u t tx8nd l r i t  asuaso lne

ServiceRequest: 52000068
Date Colletted: 0l/06/00
Dat€ Rcceived: 0l/07/00

ue4, (ppb)
NA

MW-l
s2000068-001

EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Dllution Date
Factor Extract€d

Date
Analyzed Result

0t / tao l  I100
ot/t2/00 170
0!t2/00 14
0l/l2to0 22
o|tztoo 36

Units:
Basis:

Analysis
Method

CA/LUFT
80218
80218
8021B
8021B

Result
Not€sMRL

50
0.5
0.5
0.5

I

I N A
I N A
I N A
I N A
I N A

rhd
Approved By:  UYI  Date:
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notesi

Analyte

I PH aS (laSOIne

Benzene

Toluene

Ethylbenzene

Xylenes, Total

COLI.IMBIA ANALYTICAL SERVICES' INC.

Analytical RePon

HARZA Engineenng Company of Califomia
Mills Collegdl6l9S-EA
Water

BTEX and TPH as Gasoline

Service Request: 52000068
Date Collect€d: 0l/06/00
Date Receiv€d: 0l/07/00

uB,t- {ppb)
NA

MW-2
s2000068-002

EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Dilution Date
Factor Extracted

Unitsi
Basis:

Prep
Method

Analysis
Method

CA/LUFT
80218
8021B
8021B
8021E

Date
Analyzed

0 l / l  t /00
0l/l r /00
0l / I 1i00
0t /11 t00
0 l / t  l /00

Result
Result Notes

ND
0.7
ND
ND
ND

MRL

50
0.5
0.5
0.5
I

I N A
I N A
I N A
l N A
I N A

ao*o,,aey, 0L( ,^r", DllldU'o

Page l0
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Client:
Project:
Sample Matrix:

Sample Namer
Lab Code:
Test Notes:

Anallte

TPH as Gasoline

Benzene

Toluene

Ethylbenzene

Xylenes, Total

COLUMBIA ANALYTICAL SERVICES' INC.

Analytical Report

HARZA Engineering Company of Califomia

Mil ls College/16198-EA
Wat€r

BTEX and TPH as Gasoline

ServiceRequest: s2000068
Date Collect€d: 0l /06/00
Date Receiv€d: 0l/07/00

ug/L (ppb)
NA

MW-3
s2000068-003

Units:
Basis:

Prep
Method

Analysis
Method

C,C,{-UFT
802t8
8021B
802tB
8021B

Dilution Date
Factor Extracted

Date
Anrlyzed

0 l /11 /00
0r /11 /00
0l/l t i00
0 t1 l t /00
0t/l l /00

Result
Result Notes

ND
3 . 1
ND
ND
ND

EPA 5O3O
EPA 5O3O
EPA 503O
EPA 5O3O
EPA 503O

MRI

50
u. l
0.5
0.5
I

I N A
1 N A
I N A
1 N A
1 N A

^pp,ou"aey, M o^r"' otitqlitt

Page I I
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Approved tr, M o^r,' Otlfll fo

Clientl
Project:
Samplr Mairix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Ga$oline

Beizene

Toluene

Ethylb€nzene

Xylenes, Total

COLUMBIA ANALYIICAL SERVICES' INC'

Analytical RePon

HARZA Engineering Company of Califomra
Mills College/16198-EA

BTEX and TPH as Gasoline

Service Request: S2000068
Date Collected: 0l/06/00
Date Rec€lvedr 01/07/00

Units: ugll- (ppb)
Basis: NA

MW-5
s2000068-004

EPA 5O3O
EPA 503O
EPA 503O
EPA 5O3O
EPA 503O

Aoalysis
Method

CA/LUF"T
802tB
80218
80218
802r B

Dilutior Date Date
Factor Extract€d Analyzed

I NA 01i I I/00
I NA 0l/l I /00
I  NA 0 l / l  l /00
I NA 0l/l l /00
I  NA 0 l / l  l /00

Result
NotesMRL

50
0.5
0,5
0 .5
I

Result

ND
ND
ND
ND
ND

PaEe 12
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical RePort

HARZA Engineerirg Company of Califomra
Mills College/16198-EA
Water

BTEX and TPH as Gasoline

I
I
I
T

CIient:
Project:
Sample Matrix:

Sample Name:
Lab Code;
Test Notes:

Analyte

TPH as Casoline

Benzene

Toluene

Ethylbenzene

Xylenes, Total

Service Request: s2000068
Date Coll€cted: NA
Dat€ Received: NA

Units: ug/L (ppb)
Basis: NA

I
I
I

Method Blank

s2001I  l -wBt

EPA 5O3O
EPA 5O3O
EPA 503O
EPA 5O3O
EPA 5O3O

Analysis
Method

CA,{-UFT
80218
80218
80218
80218

Prep
Method

Dilution Date Date
Factor Exracted Analyzed

I NA Orlt2/00
I NA Ol/12100
l NA 0l/L2t00
I NA 0lll2/00
I NA 0l/12/00

Result
Result Notes

ND
ND
ND
ND
ND

MRL

50
0.5
0,5
0.5
I

I
I
T
I
t
I
I
I
I
I

eppro,edsy' ti D^r,, Clll4lfl)
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COLUMBIA ANALYTICAL SER\'ICES, INC.

QA/QC RePort

Clieot: HARZA Engineering Company ofCalifomia

Project: Mil ls College,/16198-EA
Sample Matrix: water

Surogate Recovery Summary
BTEX and TPH as Gasoline

Servic€ Request: S2000068
Date Collected: NA
Date Received; NA

Date Extracted: NA
Date Analyzed: NA

P e r c e n t  R e c o v e r Y
&a.a-Trifluorotoluene 4a,a-Trifluorotoluene

Units: PERCENT
Basis: NA

Prep Method:
Analysis Method:

Sample Name

MW-l
MW-2
MW-3
MW-5
Method Blank

EPA 503O
8O2IB CAILUFT

T€st
NotesLab Code

s2000068-001
s2000068-002
s2000068-003
s2000068-004
s2001 -wBt

I 12
99
98
96
92

r 5 4  S l
96
96
94
92

CAS AccePtance Limits: 70-130

Surrogate recovery out of control limits due to mat ix interference.

I -...
Approved By: fi14 Date:

70-t30

I
I
I
I
I

s l

sul2/020:]97p
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