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Ground Water Sampling Report
Mills CoIIege Corporation Yard

0akland, California

INTRODUCTION

This report prcsents the results of ground water sampling performed at the Mills College
Corporation Yard in Oakland, Califomia. The project location is shown on the Site Vicinity
Map @igure 1).

The purpose of the investigation has been io evaluate the extent of petroleum hydrocarbons in
ground water related to a previously removed gasoline underground storage tank (UST) at the
site. This investigation was performed to comply with the continuing monitoring program under
the jurisdiction of Alameda County Health Care Services Agency (ACHCSA).

2.0 BACKGROI]I{D

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) following tank removal
contained moderately high levels of total petroleum hydrocarbons as gasoline (IPHg). It is
understood tlnt 100 cubic yards of contaminated soils were excavated from the tank pit area at
the time of tank removal and aerat€d on-site, The ACHCSA subsequently issued a letter, dated
February 15, 1989, requesting investigation of the vertical and lateral extent of petroleum
hydrocarbons in soil and ground water related to the former tank.

Beginning in June 1989, Harza (formerly Kaldveer Associates) performed soil and ground water
quality investigations at the site, consisting ofthe installation and sampling of three ground water
monitoring wells and two additional shallow soil borings.

The results of these investigations, presented in a report titled "Soil and Ground Water Testing
Report For Mills College Corporation Yard", dated May 7, 1991, indicated that the majority of
gasoline contamination in the unsaturated zone in the vicinity of the tanlc appeared to have been
removed during the soil excavation prognm conducted when the tanks were removed. Analysis
of ground water samples collected from the monitoring wells since lune 1989 have indicated the
presence of TPHg at concentrations up to 1l parts per million (ppm).

Xr5-H iEporrd28054
t2-05-94
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The measured ground water flow direction at the site has ssrrally been toward the south, beneath
the existing Corporation Yard buildings, but has occasionally been directed southwesterly.

In May 1994, well MW-4 was installed downgradient of the Corporation Yard along Seminary
Avenue. The well was installed to respond to the ACHCSA letter of April 23, 1993 requesting
an additional downgradient monitoring point. In their September 7, 1994 letter, the ACHCSA
expressed concem that well MW-4 was not screened in the same aquifer as wells MW-l through
MW-3, and requested an investigation to determine if well IvfW-4 is hydraulically connected to
the other wells.

3.0 SCOPE OF SER.VICES

The investigation consisted of the following tasks:

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

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

I Analyzing ground water samples for TPHg using EPA Method 5030/GCFID, and for
purgeable aromatic compounds (benzene, toluene, ettrylbenzene, and xylenes or BTEX)
using EPA Mettrod 8020.

Analyzing ground water samples from wells MW-3 and MW-4 for general minerals and
preparing geologic cross sections to determine if the wells are screened in the same
aquifer.

Preparing this report.

FIEID II{VESTIGATION

Well Samoling

The four monitoring wells were sampled on October 26, L994. Following an initial ground
water level measurement, a minimum of three well-casing volumes of waGr were purged from
eash well using a Teflon bailer. Purging consisted of the gradual removal of water from the
well until physical parameters such as pH, temperature, and electrical conductivity stabilized.

Xt5-H t!?qt 28054
12{644
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Following purging, samples were decanted from the bailer into appro'priate sample containers,
labeled, and placed in refrigerated storage for tranqport to the laboratory under chain-of-custody
control. The bailer was washed with trisodium phoqphale (TSP) and rinsed with deionized water
between wells to reduce the potential for cross contamination. Purge water was contained on-
site in 55-gallon drums. Monitoring well sampling logs are attached to this repo as
Appendix A.

A ' Ground Water Gradient

Well+op elevations have be€n surveyed to a common datum and water levels were measured in
each well. Well-top elevations, depth to wat€r, and calculated water-surface elevations are
presenled in Table l. These data are used to generate the ground water elevation contours
presented on Figure 2. Ground water elevation data collected during this investigation indicate
ground wat€I has a gradient of 0.0024 fmt per foot to the southwest. This flow direction is
slightly westward of the direction that has historically been observed at the site.

5.0 AI{ALYTICALRESI]LTS

5.1 laborator.vProcedures

Ground water samples were analyzed by American Environmental Network (AEN) of Pleasant
Hill, Califomia. AEN is certifled by the Califomia Envionmental Protection Agency for the
analyses performed. Samples from each well were analyzed for TPHg using EPA Method
5030/GCFID, and for BTD( using EPA Method 8020.

5.2 Analytical Results

The results of the chemical analyses are presented in Table 2 and laboratory analytical results
are attached to this report as Appendix B. A historical summary of ground water sample
analytical results is also included in Table 2.

TPHg was detected in the sample from well MW-l at a concentration of 8.7 ppm. BTEX
compounds were detected in the sample from MW-l at concenfations of 1.0, 0.29, 0.14 and
0,36 ppm, respectively. A ltcfr*m dor and a slight 6ydrwartm Seeri on thc nater surface -
werc r€cognired duriog the Frging of the well.

fiUrtH rr?ortU8os4
l2{5-C4
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TPHg was detected in the sample from well MW-2 at 0.2 ppm. Benzene was also detected in
the mmple at 0.13 ppm. Benzene (0.00a ppm) was the only compound detected in the sample
from well MW-3. No TPHg or BTEX compounds were detected in the sample from well
MW-4.

6.0 MW-4 INVESTIGATION

A geologic cross-section was prepared for the site to evaluate if well MW-4 is hydraulically
connected to wells MW-l through MW-3 (Figure 3). Boring logs from weils drilled at the site
indicate the surhcial soils at the site consist of sandy clay and clayey sand, underlain by deeply
weathered (decomposed) granitic bedrock of the leona Rhyolite to de,pths of approximately 20
feet, Weathering of the Leona Rhyolite is characterized by the presence of highly decomposed
rock fragments loosely embedded in a clay matrix that may locally persist to a depth of 30 feet.
Fresh bedrock is extemely hard, sheared, friable, and closely fractured. The fractures are
generally open and interconnected except where filled with clay.

The upper 20 feet of bedrock shows intense decomposition of rock minerals to clay. This zone
acts as a quasi-impermeable bed that confines the ground water level at or near the approximate
depth where the degree of decornposition changes from intense to slight or moderate. The
change in degree of mineral decomposition allows the water to flow more freely within the open
and interconnected fractures.

As shown on Figure 3, stabilized water level measurements for all four wells show a distinct
. planar surface parallel to ground surface and the lower boundary of intense mineral
decomposition. However, it should be noted that ground water in MW-4 was initially
encountered at a depth of 45 feet at the time of drilling, and subsequently rose to a depth of
14 feet within about three hours. -* p..- ++Q s: ' . : , i.-a ' : '.t

From a geologic standpoint, the characteristics of the I-eona Rhyolite and the occurrence of the
stabilized ground water levels observed at the site would suggest that all four wells are
hydraulically connected by open and int€rconnected fractures in the deeper, less weathered
bedrock. Eorvever, fte shqrg cmfined gromd u/ef€f conditiolrs observed in MW.4 may
indicat€ that whemas grcud waE betw€st MW-.4 a$d MW-I, 2, and 3 is hydraulically
connected at &1tth, rpecific weathering diffcrcncs in the dnllory bdrock zones may peclude
dfuect cmnection of the upper srfue of thc s$$ated zone.

K"rs-H np({td2t@t
l2s-94
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A chemical investigation was also performed for well MW-4. Ground water samples from wells
MW-3 and MW'4 were analyzed for general minerals and water quality parameters to evaluate
if the samples represent water from the same aquifer results are shown on Table 3.
The results were plotted on Pipcr and Stiff diagrarns (Figures 4 and 5). These diagrams are
useful for plotting mineral concenb:ations and visually comparing the concentrations for different
wells. In general, the mineral concentrations and general r4,ater quality parameters for wells
MW-3 and MW-4 are similar. The alkalinities of the two samples show the most significant
difference, Alkalinity wiJl increase as water flows through carbonaceous rock such as that found
at the site. The increase in total dissolved solids (fDS) between wells MW-3 and MW-4 may
also be due to dissolution of minerals as water moves through the aquifer. In summary, the
chemistry of the ground water samples does not conclusively indicate that the samples represent
different aquifers.

7.0 CONCLUSIONS

The sampling performed between June 1989 and October 1994 have shown a fluctuation in
rqorted TPHg and BTEX concentrations, although no trends are apparent. GrutaC HlEr
eloatiotts measued during this, d Se plwioru iilvtstig$imr, indicste an &pprent shift in flow
dinction bclard thc suthntst, fum the general aoufraty fiow direction historically measured
at the site. The gradient remains relatively flat. It is unclear at this time if the ground water
elevations represent a pennanent or temporary change in flow direction.

The geologic and chemical investigation of well MW-4 indicates that the well may be
hydraulically connected to wells MW-l ttrough MW-3, but a conclusive determination could not . ,
be made. We therefore recommend that monitoring be continued at the four existing wetts atl li'
the site on a quarterly schedule. The next monitoring event at the Corporation Yard will occuf ,i;
in Januarv 1995, ...iri ,L,

LIMITATIONS

The purpose of a geologic/hydrogeologic study is to reasonably characterize 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 analysis of each conceivable condition. The following paragraphs discuss the
assumptions and parameters under which such a study is conducted.

X?7tH npdtd28(El
t245-9
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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 guarant€e of the absence of such conditions at the site, but rather
as the result of the sewices performed within the scope, lmitations, and cost of the work
performed.

We are unable to rep,ort on or accurately predict events that may change the site conditions afier
the described services are performed, whether occurring naturally or caused by extemal 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 identifred solely by visual
observation. Where subsurface exploraory 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.

IClTtIl r!gorl!U8054
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Table I
GROIII{D WAIER EI,EVATION DATA

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

@eported in feet)

Kr75-H qr.atMt054J<Ill
12/SD4

Monitoring Well Relative Well-Top
Elevrtion (1)

Depth to Water Ground Water
Elevation

June 1989:
MW-l
MW-2
MW-3

100.00
99.98

100.0t

t9.44
19.36
19.40

80.56
EO.62
80.61

December 1990:
MW-1
MW-2
MW-3

100.00
99.98

100.01

22.O5
27.96
TT.OO

77.95
7E.02
78.0I

June l99l:
MW-l
MW-2
MW-3

100.00
99.98

100.01

20.E5
29.76
20.8r

79.15
79.22
79.20

March 1992:
MW-1
MW-2
MW-3

100.00
99.98

100.01

19.87
t9.92
19.82

80.13
80.06
80.19

October 1992:
MW-l
MW-2
MW-3

100.00
99.98

100.01

2t.69
21.60
2t.65

78.31
78.38
78.36

Mav 1994:
MW-l
MW-2
MW-3
MW4

100.00
99.n

100.01
88.88

19.66
L9.62
19.60
13.60

80.34
80.35
80.41
75.28

June 1994:
MW-1
MW-z
MW-3
MW{

100.00
99.n

100.01
88.88

t9.72
19.65
19.65
L4.Ol

80.28
80.32
E0.36
74.A7

Page I of2



Table 1
GROIJND WATER ELEVATION DATA

Ground Water Sampling Report
Mlls College Corporation Yard, Oakland, California

@eported in feet)

(1): We[-top elev8tims are based on atr ubitrry datum of 100.00 feet at MW-I.

I
l
t
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l
t
T
I

Monitoring Well Relrtive Wel!'Top
Elevation (1)

Depth to Water Ground Wrter
Elevation

October 1994:
MW-l
MW-z
MW-3
MW-4

r00.00
99.97

100.01
88.88

20.17
20.10
20.08
17.95

79.83
79.87
79.93
70.93

NOIES

I975-H sprcld2toJ4JcJ
t2/5t94 Page? of2
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Table 2
SUMMARY OF GROI]ND WATER SAMPLE ANALYSES

Ground Water Sampling Report
Mlls College Corporation Yard, Oakland, California

@eported in parts p€r millioq or milligrams per liter)

I
t
I
I
T
I

NOTES
TPII: Total petolum hydrccaftms
ND: Not detected at or above the laboratory method reporting limits
(D): Duplicate sample analytical results

K275.H $!r..d\28054.XJ
t2/5/94

Sample Date TPE
Gasoline

Benz,ene Toluen€ Dthylbenzene Xylenes

MW.I:
June 1989
December 1990
June l99l
March 1992
October 1992
october 1992@)
lvlay 1994
October 1994

l l
2.5
l6
1.6
2.4
4.2
3.4
8.7

2.t
0.4
n

o.26
0.33
0.54
0.6
1.0

1.9
0.2r
l . l
0.1
0.13
0.23
0.11
0.29

0.031
0.056
0.41
0.47
0.06
0.08
0 . 1 I
0.14

0.31
2.8
o.t2
0.2
0.36
0.15
0.36

MW-2:
June 1989
December 1990
June l99l
March 1992
October 1992
lvlay 1994
October 1994

ND
ND
ND
0.09
ND
0.2
0.2

ND
ND

0.005
0.047
0.003
0.084
0.13

ND
ND
ND

0.0005
ND

0.0006
ltD

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

MW.3:
Jutre 1989
Derember 1990
Jutre l99l
March 1992
October 1992
May 1994
kobff 1994

ND
0.05
0.1
0.09
ND
ND
ND

ND
0.011
0.007
0.27
0.005
0.005
0.004

ND
ND
ND

0.0009
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

MW4:
Ivlay 1994
October 1994

ND
I.{D

I{D
ND

ND
ND

ND
ND

ND
ND
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Table 3
GROIJND WAITR GENERAL MINERALS AiYALYSES

Ground Water Sampling Report
Mlls College Corporation Yard, Oakland, California
(Reported in parts per millioq or milligrams per liter)
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l

t
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I
T
t
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l
I

Sarnples vere collected e 10t26194

K2?5-H rysdt2to54)CJ
t2/5/94

Parameter

Monirorine Well

ltfw-3 IVIW-4

NiO?te-NitrogEn
Phosphate-Phosphorus
Chloride
Sulfate
Bicaltonate Alkalinity
Caftonate Alkalinity
Hydroxide Alkalinity
Calcium
Copper
Iron
Magnesium
Marg;anese
Sodium
Zinc
Ilardness
Total Dissolved Solids
Electrical Conductivity (micromhos p€r centimeter)
pH (units)

0.3
<0.5

, n

6l
90
<2
<2
64

0.48
140
68
1.3
l8

0. l l
440
280
480
6.6

<0.1
<0.5
48
5 l

510
4

140
0.19
140
ot

1.3
4 l

0.16
730
670
1200
7.2

NOTE
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WATER SAIT,TPLELOG

Project Name:
ProjeciN-umber:
Well Number:
Well lrcation:

Well Constructioo

Mitls Collese - Ce, y* rcn6t94
K2ts-ll Sanplcr: DerckArmeoroutI

I
I
I
I
I
I
I

Satnplins f:ouipmeot & Cleaning

Darc Complctcd: Sampler T)?e:
Method of Cleaning:
Pump/Bailer Typc:
Mclhod of Cleaning:
pH Merer:
Coductivity Metcr:
Commma:

Teflm bailer
Total Depth of Well: , 5 TSP wash/Dl rinse

2 inches Teflon bailer
Well Elevation and Reference: TSP wash/Dl rinse

Ground Water l-evels:

O t \ , 4
Initial: Lv't I
Final: LO .'? 6

SAMPLING ME/TSUREMENTS

t
I
I
I

Total Discharge: Commenrs: S{ea.t ol we+q
Casing Volumes Removed: 3..l

Tins
Disctrrge (gal.)

PH

Tcmp
ED

Spc€. Cordudrrc
(unhc/cm) Color/

Turtidity O&rPer Timc
Period

Cltnulativc Ficld @Er

t.{31 s|an 0

ttt4-? L.5 L.zo 6'?.7 lzte ar$*/ wail ffi,'6r.
U ttI f L-7. f i .o IZeo

,l

(./51 1 L. ' t ( Le, lo-7o u rt

,Atv"dh

*.1

A
Consultiag Engiaccn and Scicilisls

WATERSAMPLEII)G

Proicct No. Dat€ Figure

DDA:WATSAMP.T(l,s



Project Name:
noieCiNumter:
Well Number:
Wcll Lo€tion:

Well Construction

Dae Completcd:

WATER. SAMPLEII}G

Mills Collese -(pa, YroO Date:
Sauplcr:
Weathcr:

rcn6t94
Derek Art|rc rour

I
I
t
I
I

Toal Depth of Well : 3 Lt . 5

Ssmpling Equioocor & Cleadne

Sarylcr Type: Teflm bailer
Mcthod of Cleaniry: TSP wash/Dl rinse
PunpiBailer Type: Teflon bailer
Method of Cleaning: TSP wasb/Dt rinsc
pH Meter:
Conducrivity Meter:
Conmens:

2 incbes
Well Elevation and Reference:

Ground Water l:vels:

lnitial:
Final:

?o.to

Well Volume of Water:. Z,

Casing Volumcs Removed: 3
Method of Disposal: 55dnlm ar CorporadqYard

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

Toal Discharge:

SAMPLINC MEASUREMENTS

Comncnts:

Timc

Disctsrfp Gsl.)
pH

Tcop
(F)

Spec- C@&caE
([flho6/cm) Color/

Turbidity OdorPcr Time

Pcriod
Olmuledvc Fi€ld @25t

start 0 o
I4IJ] ?.s ?,,1f fr.L CSo e4/,/"t(*/prcll P.ut

l t l?o f, ^),"'7 6?. t E9o a( . (

t4>6
-7. 

{ ' ) .? f L7.s Lte t .

7Au ouo

A
Consulthg Enginccn ad Sci.rtitts

WATEN, SA}{PIJ II)G

Proiecl No. Datc Figure

DDA:WATSAMP.XIS



WATER,SAJUPI,ELOC

Mills College ' L6e? YMt
K27s - A

DaE:
Sampler:
Weatbcr:

rcn6194Pmject Name:
Projccr Numler:
Well Number:
Well Location:

WcI Coostruction

Date Conrplaed:

DercL Aneotrout
rvl w-

Toul Depth of Well: 32 .S

Samolinq EouiDmcpt & Cleaoins

SaqlcrType: Teflon bailer
Method of Cleaning: TSP wash/Dl rinse
hrnpiBailcr Tne: Teflon bailer
Method of Cleaning: TSP wash/Dl rinse
pH McEr: Hydac
CooductivityMeEr: Hydac

Comnens:

2 inches
Well Elcvatioo and Refercnce:

Cround Water lJvels:

lnitial:
Final:
Refercoce Point: toD of casitr
Well Volume of Water:

2_o_of l

Toul Disc.barce: Q,.i  z l l
Casing VoluDEs Remwed: ?

SAMPLING MEASTJREMENTS

Comens:

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

Time
Discbrrgc GBl.)

pH
Tcfip

('F)

Spcc. Conduaare
(rEbosicE) Color/

Tutidity OdorPer Time
Period

CtdulaiYe Ficld @Erc

stan 0
t7z.t z 7,50 67.7 qzaQ CPAY/nto da.-* i lvE

? o-?7 87-b f f i :
.30

t,'lL 6Jr 6.8t ThP fa
Sa nPc4b

Method of Disposal: 55*um at Corpm*ion Yard

Con$Iing EnginGcrr aad Sci,ntisB

WATM,SAMPLEI,oG

Proi6t No, Dat Figure

DDA:WATSAMPjflJ
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HARZA
425 ROLAND WAY
OAKLAND, CA 9462I

ATTN: DEREK ARMENTROUT
CLIENT PR0J. ID: K275-t1

REPORT DATE: II/08/94

DATE(S) SMPLED: l0/26/94

DATE RECEIVED: I0/26/94

AEN llORK 0R0ER: 94L0322

T
T
I
I
t
I

PROJECT SUI.4MARY:

0n October 26. 7994, this laboratory received 4 water sample(s).

Client requested sample(s) be analyzed for jnonganic and or ganic panameters.
Results of analysis bre surnmari zed- on the following page(s).

Please see quality control report for a surmary of QC data pertaining to this
pnoJect.

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

f-1,10 Vincent Road . Pleirrant Hil l. CA 9,152-l . (5l0) 930-9090 . FAX (5 l0) 930-0256

La rf,y' Kl ei n
Laboratory Dj nector

Anttl y"tical Services for the Environment



SAIIPLE ID: Mbl-1
AEN LAB N0: 94i0322-01
AEN t.l0RK 0RDER: 9410322
CLIEMI PR0J. ID: K275-H

HARZA

Ame r ic an E ny i r o nnt e nt al N e tv, or k

PAGE 2

DATE SAIIPLED: I0/ 26/94
DATE RECEIVED : I0/26/94

REP0RT DATE: II/08/94

ANALYTE
1'IETHOD/
cA#

REPORTING
RESULT LIIiIIT UNITS

DATE
ANALYZED

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

BTEX & Gasoline HCs EPA 8020
Benzene 71.-43-2
Toluene 108-88-3
Ethylbenzene 100-41-4
Xylenes, Total 1330-20-7
Pungeable HCs as Gasoline 5030/GCFID

Reporting l imits elevated for" gasoline/BTEX
high 1eve1s of target compounds: sample run
d i lu t ion .

ND = Not detected at or above the reDortinq* = Value above reponting l imit

1,000
290
i40
360
8.7

due to
d L

l im i t

I  ug/L
1 uglL
1 ug lL
4 ug/L

0.  1  ng l l

II/02/94
It/02/94
71/02/94
rI/02/94
Lt/02/94

+

*



MRZA

American E ny i ronm enta I N e tn,rtrk

PAGE 3

DATE SAfrIPLED: l0/ 26/94
DATE RECEIVED: I0/26/94

REP0RT DATE: lL/08/94

SAI{PLE ID: MW-2
AEN LAB N0: 9410322-02
AEN l,lORK ORDER: 9410322
CLIENT PROJ. ID: K275-H

ANALYTE
1'{ETH0D/
cAs#

REPORTING
RESULT LIMIT UNITS

DATE
AMLYZED

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

BTEX & Gasoline HCs
Benzene
Tol uene
Ethyl benzene
Xylenes, Total
Purgeable HCs as Gasoline

EPA 8O2O
7I-43-2
108-88-3
100-41-4
1330-20-l
5O3O/GCFID

rI/02/94
77/02/94
rI/02t94
rr/02/94
r1/02/94

0.5
0.5
0.5

)

0.05

130
ND
ND
ND

0.2

ug/ L
ug/ L
ug/L
ug/L
nglL

ND = Not detected at or above the reDortinq l imit* = Value above reporting 11rnit



S/$IPLE ID: |\4!,1-3
AEN LAB N0: 9410322-03
AEN }{ORK 0RDER: 9410322
CLIENT PROJ. ID: K275-H

HARZA

American Environmentul N etv,ork

PAGE 4

DATE SMPLED: L0/26/94
DATE RECEIVED : l0/ 26/ 94

REPORT DATE: 11/08/94

ANALYTE
I,IETHOD/
cAs#

REPORTING
RESULT LII'IIT UNITS

DATE
ANALYZED

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

BTEX & Gasoline HCs
Benzene
Tol uene
Ethyl benzene
Xylenes. Total
Pungeable HCs as Gasoline

Ni trate - Ni trogen

Phosphate-P in water

Genera l Mi neral s
Bjcarbonate A1 ka1 i nity
Carbonate Alka l in i ty
Hydnoxide Alkal inity
Calc ium
Chl ori de
Coppen
I non
l'lagnes i um
14anganese
pH
Sodi um
Sul fate
Conducti vi ty
Total Dissolved Solids
Ha rdness
Zi nc

EPA 8O2O
7r-43-2
i08-88-3
100-41-4
1330-20-7
503O/GCFID

EPA 3O()

EPA 3(}O

EPA 310.1
EPA 310.1
EPA 310.1
EPA 6010
tPA 300
EPA 6010
EPA 6010
EPA 6OiO
EPA 6OiO
EPA 9O4O
EPA 6010
EPA 3OO
EPA 120.1
EPA 160.1
SM 23408
EPA 601O

ND
ND
ND
ND

0.3 *

ND

n/02/94
|U02/94
r1./02/94
tr/02/94
rL/0?/94

70/28/94

L0/28/94

rU0r/94
LU0r/94
t7/01/94
11./02/94
tll0r/94
tt/02/94
LL/02/94
7r/02/94
7L/02/94
10/?6/94
7t/02/94
r0/28/94
r0/31/94
17/01/94
77/02/94
tt/02/94

0.5  ug/L
0.5  ug lL
0.5  ug/L

2 ug/L
0.05 ng/L

0.1  mg/L

0.5  mg/L

2 mg CaC03/L
2 mg CaC03/L
2 mg CaCO3/L

0.05 mS/L
0.5  mg/L

0.01 mg/L
0.05 mg/L
0.04 mg/L

0.005 mg/L
NA std. units

0 .1  mg/L
0.5  ng/L
20 umhos/cm
10 mg/L
1 ng CaCO3/L

0.01 mg/L

90
ND
ND
64

0 .48
140
68

1.3
6.6
18
61

480
280
MO

0.11

ND = Not detected at or above the reoortinq l imit
* = Value above reporti ng l imit



SMPLE ID: HW.4
AEN LAB N0: 9410322-04
AEN I'I0RK 0RDER: 9410322
CLIENT PROI. ID: K275-H

MRZA

Ame ric an E nt i r o nme nt a I n" e tuw r k

PAGE 5

DATE SMPLED: 10/26/94
DATE RECEIVED : l0/26/94

REPORT DATE: 77/08/94

ANALYTE
I{ETHOD/
cA#

REPORTING
RESULT LIMIT UNITS

DATE
ANALYZED

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

BTEX & Gasoline HCs
Benzene
Tol uene
Ethyl benzene
Xylenes, Total
Pungeable HCs as Gasoline

N'itrate- Nitrogen

Phosphate-P in water

Genera'l I'l i neral s
Bi carbonate A1 ka1 i nity
Carbonate Alka l in i ty
Hydr"ox ide Alka l in i ty
Ca lci um
Chl ori de
Copper
I ron
Hagnesi um
Manganese
pH
Sodi um
Sul fate
Conducti vi ty
Total Dissolved Solids
Hardness
Zl  nc

EPA 8O2O
71-43-2
108 -88 - 3
100-41-4
1330 -20 - 7
5O3O/GCFID

EPA 3()O

EPA 3()()

EPA 310.1
EPA 310.1
EPA 310.1
EPA 6010
EPA 3()O
EPA 601O
EPA 6010
EPA 601O
EPA 601O
EPA 9O4O
EPA 6010
EPA 3OO
EPA 120.1
EPA 160.1
St'.| 23408
EPA 6010

0.5  ug lL
0.5  ug/L
0-5  ug/L

2 ug/L
0.05 mg/L

0.1  mg/L

0.5 tW/L

2 mg CaC03/L
2 mg CaCO3/L
2 mg CaCO3/L

0.05 mg/L
0.5 rng/L

0.01 mg/L
0.05 ng/L
0.04 ng lL

0.005 ng/L
NA std.  un i ts

0 .1  ng/L
0.5 ng/L
20 umhos/cm
10 mg/L
I ng CaC03/L

0.01 mg/L

510
ND
ND

140
48

0.19
140
92

1.3
7.2
4I
51

1,200
670
730

0.16

rt/02/94
rU02/94
tr/02/94
rL/02/94
1r/02/94

r0/28/94

t0/28t94

rr/0r/94
rL/01/94
7r/01/94
rr/02/94
r0/28/94
77/02/94
r7/02/94
71/02/94
rr/02/94
L0/26/94
tt/0?/94
L0/28/94
L0/3t/94
rv0u94
r1/Q2/94
lt/02/94

ND
ND
ND
ND
ND

ND

ND

*

ND = Not detected at or above the reporting l imit
*  =  Value above repont inq l imi t
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PAGE 6

AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER; 9470322

CLIENT PR0JECT ID: K275-H

Al 1 laboratory quality control parametens were found to be within established
l imi ts .

Def i n i t i ons

Labor€tory Control SEf,ple (Lcs)/ilethod Spite(s]r Control salples of knoxn conposition. LCs snd f'tethod spike
d6tE are ua€d to vst idate batch analyt icaI resutts.

[8tr ix Spikc(s)r ALiqJot of s 6 ple (sqqeoss or sotid) Hith added q.Enti t ies of sFcif ic corForlds 6nd
subjected to the entire snstyt icsl p.oce4f€. tetr ix spike and Batf ix spike duptic6te QC data are advisory.

f,lethod 8l8nk! An analyticel control consistinE ol 6lt rcegcnts, int.rnal st..dards. srd surrogate st.rdards
c€rl-ied through the.ntire enalytical process. Used to r|onitor tEboretory b€ckgrgsnd and reagent cgntqrinEtion.

[ot oetected (tlD): Iot d€tected at or €bgve the reporting timit.

Ret.t ive P"rcent 0if ference (RPO)t An indication of nethod precision ba8ed on dJpticate .mlysis.

Report ing Linit  (Rl)r The toregt concmtr.t ion routinety deternined dJrirE tsboratory operati f is. The RL is
gefler.t ty 1 to 10 t irnes the Iethod Detection Limit ( l . lDL). Report ing Linits f ie natr ix, rEthod, rnd anrlyte
d.pendent 8rd t8ke into eccount eny dil,utions perfonEd as p6rt of the arEl,ysis.

SurroEates: organic conpouds rhich sre simi l,Er to.mlytes of interest in chenicot beft€viqr, but are not fo(,d
in envi rom|ento I s€eles. Surrogates ar! added to .tt btrnks, cllib.ation ard check standards, sarples, ard
spiked 6arplos. sufrogate recovery is lpni tored .s an indicgtion of Ecceptqble gstple prepa.ation 6nd
ihstrutEntal DerfomEnce.

D: Sumog.tes di tuted gut,

#i lndicates rrsul, t  o.rtside ot est€bl. ished tqboratory 0C l imits.

I
I

Contnol and Pn
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QUALITY CONTROL DATA

AEN JOB N0: 9410322
DATE(S) ANALYZED: l0/28-II/0?/94
l4AlRIX: WATER

Method Spike Recovery SunnaryT
l
I
I

Ana lyte
Inst .  /
t'4ethod

Spi ke
Added
(mglL )

Average
Percent
Recovery RPD

QC Limi ts

Percent
Recovery RPD

I
Cu, Copper
Ca Ca I c.i urn
Fe, I ron
Mg, Magnesium
l'|n, l''langenese
Na,  Sodiun
Zn,  T inc

Chl ori de
Ni tnate- N
Phosphate- P
Sul fate

rcP/6010
ICP/6010
rcP/6010
ICP/6010
icP/6010
ICP/6010
ICP/6010

OIONEX/3OO
DIONEX/3OO
DIONEX/3O()
DiONEX/3OO

0.13
10.  0
0 .50
10.0
0.25
10.  0
0.25

5.0
1.0

10.0
10.0

YI

103
r02
r02
105
101
104

108
89

100
101

85 - 113
B0 - 120
80 - 120
80- 120
80 - 120
80 - 120
87 -tr7

80 - 120
80 - 120
80- 120
80- 120

2
2
i
f.

1
2
2

15
15
15
1 q

15
7

I
<1
1
4

T
I
I

15
15
15
15

I
I
I
I
I

associated analytical runs showed noDaily method blanks for" all
over the repontjng limit.

*** END 0F REPoRT **-r

contami nati on
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