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INTRODUCTION

In January of 1985, Groundwater Technology was contracted
by Chevron U.S.A., Inc. to immediately proceed with an abate-—
ment program for a known gasoline spill at the Chevron Service
Station in Livermore, California. The station is located on
the northern corner of First Street and South Front Road
adjacent to Highway 580. The location of the site relative to
the general vicinity is shown on Figure 1, Site Location Map.
The site and its location to adjacent roads is shown on
Figure 2, Site Plan.

The abatement program was necessitated by the inadvertent
loss of between 2,000 to 3,000 gallons of gasoline from a hole
in one of the subsurface fuel storage tanks. The leak
reportedly occurred in January 1985.

BACRGROUND

At the time of Groundwater Technology's initial involve-~
ment, a total of 17 monitoring wells had been installed by
others at the study site. The preliminary drill logs provided
to Groundwater Technology are included in Appendix I.
Groundwater monitoring conducted by Groundwater Technology on
January 16, 1985 produced data indicating a southwesterly
groundwater gradient direction it was also determined that
five wells located to the southwest of the tank location were
impacted by free floating product with a maximum thickness of
0.83 feet. The free product plume appeared to extend up to,
but not beyond, the drainage culvert which runs along the west
side of the site. As shown on the site plan, the culvert
travels underground towards the south beneath the Mobil
Sexvice Station across the street from the Chevron Station.



-
S
o

CHEVRON USA

7\

BM 520

“0 y
‘*\a’/" Cn
‘ 7“{?" R LT

¥

h i

K3 F Jaditson

s, * Sc]J
s S .
a |
: y gl
N e « 8
e o o SR B W
B (B S Pt e n ]
S e LR Bl
Coap et o PR
G l 1 frowiedl S8 g,
ARIRE =l wi B s oo

L3

LIVERMORE , CALIF

<SITE LOCATION

y e
: \
+
oo "'-“J'-E F
\ P A A Gl 5N
Y
\ A« ’/’ 'c
- e ‘/ I&‘l
A g "
o":/’/ \
-

o

.....nuuoou.
_f..- 'l-nB ¥ v,

W)

%
w

hm
P N0
g
e vea s

-
Fern *

-
3 el

X
L

13
L)

e e B

H)

Lo dd pbuaey

’
Ava K

4
§
£
[
A
*
' H
+ 1
H

FIGURE |

P 3 [ ' SGENIG T + AVE 0] [
s + 1) B 2 0 ” . -y M
Py /M admit WAk, S Wl R ; Briéen;Schll| i .
/ ..cj - vQ ".‘ I“. ’w : .= " -. iy / - 5 1/
*a n S8 "0:'0 I ariazersgbes 33 = 371 . - %I ==
-3 L R O A ST T : g . " . . - %
NN (- gt | W ERYNE o
» » Y - e
Sop $$31 L {- 13 ..‘:..‘l "'""'EE - l ’_;_"_‘ | . /‘\‘
[N NS 1 - 3 “
s e ey 4 ﬂa ‘.‘n""o o'&"':; 1 :”l"'”:" ’ = *
—_—k N 5 .. H e .. ’ — . ¥
N R ' % ‘-
b 9‘... n, S e, AN g0 ie 'l
o NI e ;
D R XA s e
X1 1...--.‘ N .3 2 i s . S
1 -1
a.'% ") .":- | M - ﬁﬂﬁﬂ?ﬂ”&ﬂr
e WIS
* J 4
N ,:’ u.‘ " ’, .'. o‘ -, .- ..{
't g, t' : » ‘.c .-
c. i 0 & &
X 0".;‘" "‘.‘5\\
. <
\.’% )
. {‘\ A \l “ D 2 >
__,._B W - 3 0
2o . - .f
~ -y {‘-"
hJ P
Z, L3
\ »
- A r"
#%Y -
Y\( oy ' v ..’f"‘J
87 ) Y
g )

+

TAYLOR

~

SITE LOCATION MAP

0 MILES 172

GROUNDWATER

@
LI

| S S e ——

TECHNOLOGY, INC.
CONSULTING GROUNDWATER GEOLOGISTS




;} . g
i — NS
L PuNe LiNgZ
HEUNDS ey sV} e
l o o e WS &) (e PRAINAGE CULVERT ™
- N C.Cymt B A
; G TANKS CHl
: it t [ @
[l S I} : | 1
Lo 0 . PLANTER, w
tt "
] = ] IL @,., "3 |
| i ]
MOBIL Oe-
STATION i ' | 7 7\ Oe-s |
l OR i
L} _ = 2 i
\ :
WATER , PRODVGT 4 ;_\\\ :
"N&r‘u-.... L..NE:a \ - %
e \\\ 1
g WATER, TRz&TMENT \ 7 ' } f
- EYETEN— N ISLANDS i
'f / \ GC-:E / !
~a A i
L ) Y . i
& ™ :
- “-'a'/ e hd ', 1
T R '._\ ] I
zR 22 TN A\ N
LT REE BT \
BLES. SERVIE oV —
LEGEND
Q . oo e
=='.‘———'-?;Tf° et @=MONITORING  NELLS
® = VAFOR MCNITORING POINT I
FIGURE 2 @
CHEVRON USA SITE PLAN GROUNDWATER |
LIVERMORE , CALIE TECHNCLOGY, INC.
= - ' CONSULTING GROUNDWATER GEOLOGISTS




It was postulated that the product may be intersecting and
migrating within the backfill of this drainage culvert. Under
this assumption and considering the southwesterly groundwater
gradient direction, a recovery well was installed adjacent to
the drainage culvert on the north corner of the Mobil Station
property. The well location and the immediate installation of
-the recovery system was requested by Chevron to provide
recovery of the free product and reduce the potential for
further migration.

SETTING

The Chevron site is located in the north central portion
of the Livermore Valley on the eastern outskirts of the San
Francisco Bay Area. The site lies at an elevation of approxi-
mately 520 feet above mean sea level. Slope gradients across
the property are approximately 2 percent, with the direction
of slope being southerly towards the Arroyo Las Positas, the
principal stream in the study area.

SOILS AND LOCAL GEOLOGY

The Livermore Valley is approximately 13 miles long in an
east-west direction and 4 miles wide. The Chevron site lies
in the north central portion of the wvalley and is in the Mocho
groundwater subbasin II as defined by the California Department
of Water Resources (DWR). The Mocho subbasin is bounded on the
east by the Tef%a fault and the west by the Macho Fault.
Although the Tel$a fault is located less that 1/4 mile east of
the site, DWR data indicated that the fault does not effect
movement in the shallow groundwater system (See cross section
C-C' Figure 3).
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Unconsoclidated alluvial deposits of upper Pleistocene and
recent age, underlie the site to a depth of about 28 feet.
These soils consist of silty clays, sands and gravels which in
turn overlie the Tassajara Formation sediments. The Tassajara,
as shown on Figure 4, Geologic Map, also forms the hills to the
west of the site. The variability in soil types (clay to
gravels) encountered in the stratigraphic sequence is likely
the result of fluvial deposition from the nearby stream. Below
approximately 28 feet, a very dense, gray sand (sandstone) is
encountered (Monitoring Wells C-16 and C-17}. This contact is
interpreted to represent the interface between the valley
alluvium and rock types from the Tassajara formation which
outcrops to the west of the site. Exposures of the Pliocene
Tassajara Formation are described as beds of sandstone,
tuffaceous sandstone, shale, and limestone by DWR. The rocks
of "this formation are prevalent throughout the northern part
of Livermore Valley.

HYDROGEOLOGY

Groundwater is present at the site at a depth of approxi-
mately 13 feet below the ground surface. Monitoring data
indicates the shallow water table aquifer flow direction is
southwesterly under a gradient of approximately 0.7 percent.

Groundwater in the Livermore area is utilized extensively.
The valley alluvium is the primary supplier of the groundwater
to wells. However, most of the wells in the area use ground-
water in confined zones considerably deeper than the unconfined
near-surface waters tapped at the study site. The locations of
wells within a 1/2 mile radius of the property are plotted on
Figure 5, Well Location Map. The well location points at the
project site represent the existing monitoring wells.
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Poor quality groundwater, principally sodium bicarbonate-
chloride in composition, occurs within the alluvium in the
studied portion of the Livermore Valley. This water apparently
is a result of infiltration of surface runoff from the marine
sedimentary rocks to the east. Because of the naturally
occurring high chloride concentrations, the use of groundwater
is restricted from this upper zone and water wells generally
utilize deeper water bearing zones.

Underlying the permeable valley-fill materials are the
sediments of the Tassajara Formation. Because of the fine
grained nature of these sediments, groundwater yields are
relatively low, usually sufficient only for domestic or
livestock purposes.

RECOVERY SYSTEM

RECOVERY WELL

OnEgéﬁﬁéf&-i6:71§§B7Groundwater Technology initiated the
drilling ;ﬁa_igsﬁg;latiqﬁ?éf"fh;m;éébﬁé;y well. An LDH 709
drill rig with 24-inch diameter auéers was used to drill the
borehole. A solid conductor casing was advanced to a depth of
32.5 feet during the drilling. The borehole intersected the
pea gravel backfill of the drainage culvert at about 7 feet.
The attached boring log for RW~1 provides a description of the
soils encountered during drilling of the recovery well (See
Appendix I). A l2-inch PVC, .020-inch well screen and casing
was installed to the bottom of the borehole. The screen
interval extends from 32.5 to 10 feet below ground surface.
The top of the blank casing is 1.5 feet below the ground
surface. The gravel pack consisted of 1/4 inch pea gravel



which was in turn overlain by an annular seal consisting of
bentonite and cement. The wellhead is contained below grade
within a concrete vault with a traffic rated cover as shown on
Figure 6, Recovery Well Construction.

RECOVERY EQUIPMENT

The recovery well was equipped with a double pump
recovery system consisting of a Grundfos water table depres-
sion pump (WIDP) and an 0il Recovery Systems Probe Scavenger
Unit for product recovery. The Grundfos WIDP with teflon
seals was installed as per specifications determined from a
preliminary pump test. A float sensor probe electronically
connected to the WIDP is set at the depth necessary to sustain
the€ required drawdown within the recovery well. The Probe
Scavenger Unit was installed in the well to collect the
accumulated free product. A conductivity/float probe within
the unit automatically starts the product pump when the
product thickness within the recovery well is greater than
0.20 feet. The recovery well equipment vault layout is
graphically depicted on Figure 7, Recovery Well Vault Layout.

The recovered free product is pumped through underground
piping directly into a 500 gallon Underwriters Laboratories
(U.L.) listed above ground storage tank for flammable liquids.
The recovery tank is located in a fenced recovery compound
located in the northeast corner of the Mobil Service Station
property. A tankfill sensor connected to the product recovery
pump automatically shuts down the pump when the recovery tank
is full. All components of the recovery equipment are suitable
for the applications described with respect to the potentially

explosive working environment.

10



i

GROUND | EV

SHEVRON USA

bsaie0
?’.’q . 'i‘:v‘.
i

"{BO

tAe ke,

CEMENT-22p

GRAVEL OR
SAND PACK

== STATIC WATER LEVEL

2,

‘e
‘s

E)
s Y be

el
Lt Y

FONCAR

o ]
*3,,
“_ . e}

.
L)

FIGURE 6

ey

i)

A

-

>
+
*

(X

‘e
.

*
'.
.

‘fQ#

3
A
sre tee

)
e 0%
*e LR

¥ XL
. *®

*e
LRI

.
Y

o

L g
L 3 LI ]

. ’ . .
.‘. -

T8
+
M

.
.

ML

.8

.

K

[
.

.
.
AR

)
L]
PR

RECOVERY WELL CONSTRUCTION

HINGED LID

-1—12 INCH BL ANK
(1)

PVC PIPE

~1—I2 INCH pPvC

SCREEN

HE<C

GROUNDWATER

mEN

TECHNOLOGY, INC.

CONSULTING GROUNDWATER GEOLOGISTS

LIVERMORE , CALIF
T ——

11



Al

N ' —PRODVCT  DISCHARGE LINE
——WETER  PISCHARCE. TINE.

- t il
' o‘l lt “as , i © R ’ ’ ' 'S T .4 ! ., ,-
.,Q- ::}:;"'Q"qé ‘.‘_._._'7,‘\".' .7 '-’a‘ ‘-ta" c,‘“.“‘:.l ’
;(_ o 1 o
&
-0
Z20V. Re(EFT. K
o‘
-—-A
lov. RECEPT, — 7 i
Hx_[ .9
A i H%/ / roe =,
‘f i ] Z’:—Eﬁ\/;KY WELL
| ‘CASINE -
g - ] - i NE .
S .
= o]
=

- “:’ ‘T"\f\ 4 -.Q""?'d" _-'VDI.-’{
RUMP CONTROL 7‘ANEL..\5/ ‘%4‘%‘ VAU LT (CQNC)

FIGURE 7 @:
GROUNDWATER

81-\1%_/{;;1%% EU,SéALIF RECOVERY WELL VAULT | LAYQUT LL_L_Jtechnorocy.inC,




WATER TREATMENT UNIT

A water treatment unit is located within the same fenced
compound as the product recovery tank. To expedite the
recovery system start-~up, the pumped groundwater was initially
treated with activated carbon to reduce the concentrations of
dissolved hydrocarbon components. A water sample collected
from the recovery well was analyzed for volatile hydrocarbons
and selected inorganic parameters to provide data for the water
treatment unit design (See Appendix II). Preliminary data
indicated that the system had to treat dissolved volatile hydro-
carbon concentrations of about 30 ppm total at flow rates less
than 5 gallons per minute. A 400 gallon carbon tank capable of
handling flow rates of up to 20 gpm was used to treat the pumped
water until April 24, 1985. After obtaining air discharge
permits from the Bay Area Air Quality Management District, the
water treatment was converted to an 0il Recovery Systems, Inc.
air stripping unit designed for the site specific conditions.
Figure 8, Air Stripper Schematic shows the typical construction
details of an air stripping unit.

RECOVERY SYSTEM MONITORING/SAMPLING
WATER TREATMENT UNIT

As per the requirements outlined in a proposal made to Mr.
Robert Samaniego of the California Regional Water Quality Control
Board (CRWQCB)}, water samples were collected from the initial
carbon tank water treatment unit for analysis on a weekly basis.
Analyses for dissolved volatile hydrocarbon components were
conducted by the GC/FID Static Headspace Method. Permission to
discharge the treated water to the storm drainage system at total
hydrocarbon concentrations of less than 100 parts per billion

13
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hydrocarbon concentrations of less than 100 parts per billion
(ppb)} was obtained from Mr. Samaniego. Analyses conducted on the
treatment unit influent and effluent water through April 17, 1985
revealed discharge (effluent) concentrations of below 100 ppb.
The influent and effluent concentrations ranged from 14 to 81
parts per million {(ppm) and non detected to 87 ppb, respectively.
The laboratory test results and method detection limits can be
found in Appendix III.

On April 24, 1985 the treatment of pumped water was
converted from the carbon tank unit to the air stripping unit.
As per requirements outlined in a proposal made to Mr.
Samaniego, CRWQCB, the influent and effluent water at the air
étripper was sampled weekly during the first month and monthly
thereafter. The purpose of the sampling program was to monitor
the air stripper discharge (effluent) sc that it remained below
the 100 ppb limit for total dissolved volatile hydrocarbons as
required by CRWQCB. Analyses of the air stripper discharge
remained below the set limit for all samplings except on
September 30, 1985. The higher concentration for this sampling
was the result of reduced air stripper efficiently brought on
by precipitation of carbonates in the influent spray nozzle and
discharge line (effluent). These problems were immediately
corrected. The concentrations of benzene, ethyl benzene and
toluene have remained below method detection limits since the
first sampling which was conducted the day of the unit start-up.
The laboratory test results and method detection limits can be
féund in Appendix IV.

RECOVERY EQUIPMENT

The equipment associated with the product recovery and
water treatment units were monitored/maintained on a weekly
schedule. The product recovery monitoring was conducted by

15



the use of a meter in the product line. Meter accuracy was
checked by measuring the accumulated product volume in the
recovery tank. As shown on Figure 9, Total Gascline Recovered,
the rate of product recovery was the greatest during the first
two months of the system operation with a steady dec}iggdigf
product recovery since. The total f:eg‘iféduéf_iéééygzgddff
through November 1985 is approximately 292 gallong. In
addition a meter monitoring the flow of pumped groundwater
through the water treatment unit indicates that approximately
550,000 gallons of contaminated water has been treated.

Figure 10, Total Groundwater Pumped/Treated, graphically
depicts the total flow of pumped groundwater through the
treatment system.

- GROUNDWATER MONITORING

A total of 17 groundwater monitoring wells were installed
by others at the site prior to Groundwater Technology's
involvement with the project. The additional monitoring wells,
C-18 and C¢-1%, were installed by Groundwatey Technology on
March 29, 1985 to further define possible pathways of product
migration. The monitoring well installation was conducted in
accordance with Groundwater Technology's Standard Operating
Procedure SOP 13 (See Appendix V). The drilling logs, shown
in Appendix I, provides information on the well construction
and soil types encountered. To enable replacement of the
underground fuel storage tanks at the Chevron Service Station,
monitoring well C-4 was abandoned on March 20, 1985. Both the
monitoring well installation and abandonment were permitted by
the Alameda County Flood Control and Water Conservation
District, Zone 7.

The groundwater monitoring program was conducted to
determine the following: (1) location of free product, (2)

le
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groundwater flow direction and, (3) effectiveness of the
recovery system. The groundwater monitoring was conducted in
accordance with Groundwater Technology's Standard Operating
Procedure SOP 8 (See Appendix V). The tabulated groundwater
monitoring data is shown in Appendix VI. The monitoring data
indicated that on January 16, 1985, a total of 5 wells were
impacted by free product to a maximum thickness of .83 feet.
Since the recovery system start-up, the thickness of the free
product plume has gradually diminished over time to the most
recent monitoring which indicates a product thickness of 0.03
feet in well C-9. The product thickness maps, shown in
Appendix VI, depict the reduction in the free product plume
over time.

A southwesterly groundwater flow direction in the shallow
water table aquifer was determined from the well monitoring
data and surveyed elevations of the wellheads. This flow
direction could account for the southwesterly elongation of
the free product plume in the down gradient direction from the
tank pit area. The groundwater flows under a gradient of less
than 1 percent. The groundwater gradient maps graphically
depict the flow direction and the influence of pumping
groundwater from the recovery well (See Appendix VI}.

Analyses of water samples collected from six wells at the
site were performed to provide a preliminary assessment of the
extent of dissolved hydrocarbon contamination. The sampling
ptrocedures are outlined in Groundwater Technology's Standard
Operating Procedures SOP 9, SOP 10 and SOP 11 (See Appendix V).
Analyses of samples collected from monitoring wells C-11 and
C-16 on January 16, 1985 revealed total dissolved hydrocarbon
concentrations of 0.12 and 5.0 ppm, respectively (See Appendix
VI}. Groundwater samples were collected from wells C-3, C-5,
C-8 and C-12 on February 19, 1985 for similar analyses. The
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wells closest to the tank pit, C-3 and C-5 contained the higher
concentrations of 10.7 and 20.5 ppm, respectively of total
dissolved hydrocarbons. The wells C-8 (.04 ppm) and C-12
(trace), the furthest down gradient well, had relatively low
total dissolved hydrocarbon concentrations (See Appendix VI).

VAPOR MONITORING
In order to investigate the possibility that free product

may have migrated within the backfill of the drainage culvert
beyond the location of the recovery well, a vapor monitoring P¥i54zv}&w/

point, consisting of a l-inch diameter hole, was drilled {{thﬂdg“”b:—
_through the floor of the culvert on March 26, 1985. The vapor qfhl“hd: y

point, VP-1l, is shown on the Site Plan (See Figure 2). The M$Mqﬂﬁt

vapor monitoring point provided a means of monitoring hydro- clpser o
carbon vapor concentrations contained within the pore spaces 500¢abf?
of the s80il materials beneath the culvert. A HNU Photoionizez‘wwﬁaiu?ufhﬂ

q
Detector was used to measure the total (volatile) hydrocarbon \Cp .pdkf*

concentrations in parts per million (ppm). The initial field
testing and subsequent monitorings, through April 1985, indi-
cated no detectable concentrations of hydrocarbon vapors (1
ppm detection limit). Based on the results of the monitoring,
it was concluded that free product was not present and further
monitoring was not necessary. Therefore, the vapor point was
abandoned and sealed with cement grout on May 8, 1985.
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SUMMARY

In summary, Groundwater Technology was contracted to
implement a recovery/abatement program in response to a known
loss of between 2,000 and 3,000 gallons of gasoline from an
underground fuel storage tank at the Chevron Service Station.
A double pump recovery system was installed to collect the
retrievable free product. A water treatment unit was construc-
ted to process the pumped groundwater prior to discharge. The
water treatment unit has treated about 550,000 gallons of con-
taminated groundwater from which a total of approximately 292
gallions of free product has been recovered to date. A steady
decrease in the size of the free product plume has been shown
By data collected from the groundwater monitoring program.

W oot ags, Wik Smpht-

. w| 440 ggb benaprl~
CONCLUSIONS , )
Whiny Hhop P+T77
The recovery operation at the Livermore project site is
proceeding successfully in terms of recovering free product and
treating the dissolved hydrocarbon components in the groundwater.
At this time the rate of product recovery and the extent of the
free product plume has diminished to insignificant levels. The
difference in the estimated quantity of preduct lost and the
actual quantity of free product recovered may be attributed to
one or a combination of the following factors: A significant
amount of free preduct could be adsorbed onto the subsurface
soils; the dissolved hydrocarbons in groundwater will account
for a small quantity of free product, the volume of product
loss could be less than originally estimated. Groundwater
monitoring and sampling of down gradient wells indicates the
migration of contamination to be limited. Thus Groundwater
Technology believes the recovery operations at the site have
been effective and at this time the subsurface contamination
does not pose a threat to public health and safety.
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[ ] "TECHNOLOGY
b!vlston of OII. Recovery Syslems, Inc.
Project Chevron : _ Ownnrr
Location. Llvermore '

85

Date Dried 1/ 16/ Tolal Depth of Hole

Surlacé Elavation _____

[T @] GROUNDWATER ,/‘

Drilling Log

Well Number__RW-1,

Chevron U.S.A. Sketch Map

Projecl Number

r
Waler Level, Inltial :_1_3_'5_ 24-hrs.

On Mobil property
Northwest commer

20-3229
.3_&:_.. Diameter ,___2,5’,:__,_____

Screen: Dia, 321! Length 302 Stot Size 020
Casing: Dia. .12\ _Length.___5 Type PV _
Notes

Drilling Method AUgeT /Bucket o

Drilling Company Ma lQO Lm

Drifter . Rip/Bill Logby . C. Harpex

5 || 5 A

= g E 'g- 8 ?‘_9, Description/Soil Classlfication

£ - % S EE g (Color, Texture, Struclures)

@ B35 wZ K]

a =3 G
—= 0 VAT i
— 4 . _]|Asphalt
- 611 | _[Silty clay with gravel anl sand, some roots
- \ : | _|llitting side of concrete? Gravels

N [N cemenr Moved 8'" to the side of concrete pipe
— 81|\ \ ~  —{Moved,hif water line at 2' noved._ - o
L1048 7] | BENTONTE] [ S Gravels [pea gravel-£ill-for=culvert-pipe}Stopped
i | a& 20 —dbe to caving of gravels
—16 ___ ™ ~Yellow silty clay with fire saxd intermixed, moist
1187 | . T|Gray silty clay
211 F ~  ~[Sand with clay
97 ~ — - Tight light Dbrown clay
2357 | — —  T|Very tight clay
26 7| |- [ | =
TBOTIOM

39 51 AP -  —{Gravely clay and sard
— — | Bottom
] 5 Cased to 32.5'
| | 15 ppm reading of gas vapors in gravel backfill

: [~ Tj0dors to the nose
T T
02100144 | ; Page_! of_.l




@ GROUNDWATER
TECHNOLOGY . |

Division of Oll Recovery Systems, Inc.

Drilling Log

“Well Number___18

Project .Chevron/Livermore __owner . Chevron U.S.A, [ SkelchMap
~ Location 1stSt. & S. Front Rd. project Number .__20-3229
Date Driited _3-29-85____ Total Depth ot Hote ._29 £t piameter 8 inch
Surtacé Elevation ___._ Water Level, Initial _l_é_-ﬂft- 24-hrs. 13.35 ft.
Scresr: Dia. .2 _inch _ Lengin_20 ft. SlotSize 020
Casing:Dla. .2 _inch __ _ Length 9 ft. Type FVC <
Driling Company Siexra Pacific _ priing Metod 8" H.S. Auger Notes
Drilter .__Gary Taggerf. _____ _togby R. Juncal ;
g £ s || 8
v g 8 28 o Description/Soll Classification
“c‘:\ = 8 2 E g 5 {Color, Texture, Structures)
3 || 23 7= S
— 0 RN 4" asphalt
~ 2 XS
' e ‘__g“_l Road base to 3', sand to gravel
6 h_:?_-“f Dark brown silty clay, 20% sand
. g ;—__—-__1 Black clay, 10% :silt.-to 'small pebbles
~10- e . : .
| 191 = Brown clay, 10% sand ‘to pebbléds
===
L 14— ngtlégrto _1.-—_%—-;;5 Brown clay to pebbles, some gravel (1 inch)
— 16— T
16 14 fe. w02 Black silty clay to gravel (2 inch)
— 18- e '
L'ﬂT"
~ 20~ (] .
32 7=f Brown silty clay to gravel
22 = : |
[~ 24 T3 Gray silty clay, 30% sand
Bad Gray silty cl nd
ray s clay, some sa
| Z| Gray silty clay,
) Screen 29 to 9 ft.
: ] Blanl 9 to O it.
R R | . Sard 29 to 7 ft.
I | 1 Bentenite 7 to 6 ft.
- : . Cement: b to 0 ft.
02100144 Paae 1 of 1



l | GROUNDWATER
‘*"lzl[@ TECHNOLOGY

Division ol Oil Hecovery Systems, Inc.

Well Number___ 19

Jrilling Log

Project Chevron/Livermore owner __Chevron U-S.A. Sketch Map
Locallon_1SLSt. & S. Front Rd. Project Number __20-3229
Data Dritied __3=29-85 _ Total Depth of Hote 25 EL. piameter _8 inch
Surlacé Elgvallon ___ Watar Level, Initial ..ll.L'_.S_;i.EiM-hrs, 14.84 fc.
Screen:Dla. ___2 inch Length.,__17 ft. siolsize 2020
Gasing: Dia, 2ioch  rengh._ 8 ft. _ Type G - .
Drilling Gompany _Slerra Pacific Drilling Method .§1_“_=.§-__A_ng§_,__.___ Notes
Deller . Gary Taggart. _____ Legby ___R. Juncal
z 5 | 2
qr - e .
L g g 'g 3 -QJ Description/Sol! Classification
Fé. = ‘@' 3 5 5 = {Color, Texture, Structures)
S || £8 A | -
0 4" asphalt
— 2 Road base to 3', sard and gravel
4] Dark brown silty clay, 5% small pebbles
| — 6- -
— 8- : Dark brown silty clay, creamy
— 10— T’*—'—'
==2-T Dark brown clay, 5% sand, slight odor
127 =
14 Depth t == Light brown silty clay
— 16~ water || - .
14.5 ft| ==
— 18] —=={ Light brown clay
207 = L b 1
== ht brown cla
-22-] == & Y
— 24 ff?é% Same.
— 2671 T
I L Screen
Blank
— - -~ Sand
S ] Bentonite
Cement

to
to
to
to
to

9 ft.
0 ft.
7 ft.
6 ft.
0 fct.

02100144

Page_1_ _of__1
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GROUNDWATER TECHNOLOGY LABORATORY

Consulting Offices:

Needham, MA — Redondo Beach, CA

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Syslems, Inc.

4 Mill St, Greenville, NH 03048

Tel: {(603) 878-2500

Chadds Ford, PA — Concord, CA

Novi, M}

E R

1/24/85

Laboratory Test Results

Report No. 20-3229-1
Submitted to: CLiff Harper

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 13772 taken by P. Walsh
ar site 20—3229, Livermore, California analyzed by GC/FID Static
Headspace Analysis for volatile hydrocarbons, analyst J,P.

Method Detection Limits (MDL) listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic¢ hydrocarbons and miscellaneous

aromatics

is 20 ppb.

If noted on report, MPL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL 4is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Respectfully submitted,

Michael D. Webb
Technical Director



ogwves

| ST

HYDROCARBONS IN WATER g/l {ppb)
_ t C4~Ci2 MLSC.
DATE DATE ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO. 1.0. SAMPLED  RUN BENZENE TOLUENE  BENZENE  XYLENES HYORQOCARBONS C7-C10 TOTaL
13772 RW 1/21/85 1/23/85 34630 6830 562 2820 12000 2730 29600 =*2
*NOTE_S:
2 = METHANE DETECTED AT 100-1Q00Q PPB
Report No. 20-3229-1
Oil Recone ‘
&3 GROUNDWATER  TECHNOLOGY L ABORATORY
4 MILL STREETY, OREENVILLE, NEW MAMPSRHIAE O3IN4R

SUD)



McKesson Environmental Services
6363 Clark Avenue P Q Bax 2277, Dublin CA 94568 Tel 415 528 1446
Cutside California BOO 227 1316

WH{esson

951-23(135)

February 11, 1985 CHEV. L\ moe-

Ms. Jan Jacobson
Groundwater Technology
5047 Clayton Road
Concord, CA 94521

Dear Jan:

Attached are results from one water sample submitted
January 30, 1985, for selected inorganic parameters.

If you have any questions regarding this information,
please call,

Sincerely,

B0 € Pan bt

Karen E. Bankert
Project Manager

KEB/ds
Attch.

SAMPLES NOT DESTROYED IN TESTING ARE RETAINED A
MAXIMUM OF 30 DAYS UNLESS OTHERWISE REQUESTED.
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McKESSON ENVIRONMENTAL SERVICLES

951-23(135)

Analytical Results

GROUNDWATER TELCHNOLOGY

Lab Number:
Sample I1.D.:

19616/17/18

Background Water

Parameter

pH

Alkalinity

Chloride
Orthophosphate (POJG)
Sulfate

Total Suspended Solids
Calcium

Iron

Magnesium

Potassium

Sodium

Concentration, mg/L

7.56
800
140

0.30

140

110

<0.10
72
10

380

RO

N. W. Plyn , Laboratory Manager

CERTIFICATION OF REPRESENTATIVE SAMPLE OR SAMPLE

IS NOT MADE BY McKLESSON ENVIRONMENTAL SERVICES (MES) FOR

SAMPLES NOT TAKEN BY MES.

INTEGRITY
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@ GROUNDWATER TECHNOLOGY LABORATORY

]

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Sysiems, Inc.

4 Mill 5t, Greenville, NH 03048

¢ sulting Offices: Tel: 878-2500
« dham, MA — Redondo Beach, CA ' oL (603) &2

hadds Ford, PA — Concord, CA

ovi, Ml

Laboratory Test Results

2/14/85
Report No. 20-3229-3
Submitted to: CLiff Harper

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 14086-14089 taken by €.
Harper at site 20- 3229, Livermore, California analyzed by GC/FID
Static Headspace Analys1s for voLatiLe hydrocarbons, analyst J.P.

Method Detection Limits (MDL) listed are the lLevels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The lLevel for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for Llevels above 10 times MDL is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Respectfully submitted,

Wi fo 0 -

Michael D. Webb
Technical Director



o

H 10C .JON. .4 W...

-R .".,\_.,/L \P}J‘J)

M5 C.

G4~-Gl12
CATE DATE . . ETHYL . TOTAL ALIPHATIC AAQNATICS
SAMPLE MO LO. SAMPLED  RUN BENZENE TOLUENE  8ENZENE . XYLENES  HYDROCARBONS  C7<CI0 TOTLy
‘ H
14086 INF-1 e /9785 2713785 ?910' 11500 755 L850 19300 4570 48900
14087 INF=-2 2/9/85 2/13/85 T840 750 194 4390 24500 2440 51900
14088 EFF-3 2/9/85 2/13/85 ND ND ND ND ND ND ND
1408¢9 EFF-4 2/9/85 2/13/85%5 ND ND ND ND ND ND ND
*NOTES:
INF = INFLUENT
EFF = EFFLUENT
ND = NONE DETECTED
Report Ng. 20-3229-3
Oil Rezone

4

MILL STREET,

GREENVILLE, HEW HAMPSHIRE 030438



[/ GROUNDWATER TECHNOLOGY LABORATORY

[

1sulting Oflices:
v 2dham, MA — Redondo Beach, CA
*hadds Ford, PA — Concord, CA
Jovi, M|

2/28/785
Report No. 20-2013-4
Submitted to:

ANALYTICAL & CONSULTING SERVICES
Division of Qil Recovery Syslems, Inc.

.4 Mill 5t., Greenville, NH 03048

Tel: (603) 878-2500

Laborator} Test Results

CLiff Harper
Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 14294 taken by C. Harper

at_site 20-2013, Davis,

California and analyzed by GC/FID Statie

Headspace Analysis for volatile hydrocarbons, analyst J.P.

Method Detection Limits (MDL) Llisted are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbénzene 2 ppb, total xylenes 6 ppb. The lLlevel for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous

aromatics is 20 ppb.

If noted on report,

is increased by a factor of 44 for

dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%Z. Precision at MDL egquals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Respectfully submitted,

, 'ML./L;(]LQ [ =

Michael D. Webb
Technical Pirector



HYDROCARBONS IN WATER gL (ppb)
' ca-Ci2 MISC,
AROMATICS

DATE DATE ETHYL TOTAL ALIPHATIC
SAMPLE NO, 1.0. SAMPLED  RUN BENZENE TOLUENE  BENZENE  XYLENES  HYDROCARBONS  ¢7-clg TOTAL

14294 1 2/22/85 2/27/85 ND ND ND ND ND ND ND =7
*NOTES ¢«

7 = BUBBLE IN SAMPLE CONTAINER.

ND = NONE DETECTED.

REPORT NO. 20-2013-4
Oil Recovery
GROUNDWATER TECHNOLQGY LABOQRATORY
4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048

I@ia



| T Bl GROUNDWATER TECHNOLOGY LABORATORY

l J ) ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Systems, Inc.
4 Mill St, Greenville, NH 03048

1sulting Offices: Tel 3 R
! :dham, MA — Redondo Beach, CA ot (603) 878-2500

‘nadds Ford, PA — Concord, CA
lovi, M|

Laboratory Test Results

374785

Report No. 20-3229-5

Submitted to: Robert Juncal
Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The .attached report covers water samples 14306-14309 taken by F.
Seiler at site 20-3229, Livermore, California analyzed by GC/FID
Static Headspace Analysis for volatile hydrocarbons, analyst D.G.

Method Detection Limits (MDL) listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL 4is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Respectfully submitted,

) I

Michael D. Webb
Technical Director

A



HYDROCARBONS IN WATER _yg./L (ppb)

¢ c4=Ci2 MISC.
DATE DATE ETHYL TOTAL ALIPHATIC ARCMATICS

SAMPLE NO. 1.0, SAMPLED RUN BENZENE TOLUENE BENZENE XYLENES HYDROCARBONS C7-CIO TOTAL
14306 INF-A 2/26/85 2/28/85 73460 10400 169 5200 30800 2980 57100
14307 INF-B 2/24/85 3/1/85 8350 11700 145 5800 35100 3180 64300
14308 EFF-A 2/26/85 3/1/85 ND ND ND ND ND ND ND
14309 EFF-8 2/24/85 3/1/85 ND ND ND ND ND ND ND
*NOTES ;
ND = NONE DETECTED

CINF = INFLUENT
EFF = EFFLUENT
Report No. 20-3229-3
Qil Becove
T Gis

GROUNCWATER
4 MILL STREET,

TECHNOLOGY LABORATORY

GREENVILLE,

NEW HAMPSHIRE 03048



[ GROUNDWATER TECHNOLOGY LABORATORY

N

L

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Systems, Inc.

4 Mill St., Greenville, NH 03048

ronsulting Offices: . .
. Tel: (6 -25
I 2dham, MA — Redondo Beach, CA . el: (603) 878-2500

1dds Ford, PA — Concord, CA

‘ovi, Mi

Laboratory Test Results

3/8/85
Report No. 20-3229-6
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 14421-14424 taken by R.
Juncal at site 20-3229, Livermore, California analyzed by GC/FID
Static Headspace Analysis for volatile hydrocarbons, analyst D.G.

Method Detection Limits (MDL) Llisted are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

1f noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. Precision at MDL equals
30Z. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Respectfully submitted,

Dot G

Michael D. Webhb
Technical Director



HYDROCARBONS IN WATER 4/3/L {ppb)

o C4-Cl2 MISC.
. , DATE DATE ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO. 1.D. SAMPLED  RUN BENZENE TOLUENE  BENZENE  XYLENES HYDROCARBONS c8-cIz TOTAL
14421 INF-A 3/4/85 377785 69&@; 7790 410 5300 19000 2300 40900
14422 INF-B 3/4/85 377785 180 7880 449 &240 17800 2730 39300
164423 EFF-A 3/4/85 3/7/85 " ND ND ND ND ND ND ND
146424 EFF-B 3/4/85 2/7/85 ND ND ND ND ND ND NOD -
*NOTES:
ND NONE DETECTED
"INF = INFLUENT
EFF = EFFLUENT
Report No. 20-3229-4
Cil Recovery
=UE§ GROUNOWATER  TECHNOLOGY L ABORATORY
{1z

4 MILL STREET,

GREENVILLE,

NEW HAMPSHIRE 03048



_|

| -[ GROUNDWATER TECHNOLOGY LABORATORY

.

" ANALYTICAL & CONSULTING SERVICES
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1 dha
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avi, MI

4 Mill St, Greenville, NH 03048

B 0 _O
m, MA — Redondo Beach, CA Tel: (603) 878-2500

Ford, PA — Concord, CA

Laboratory Test Results

3/13/85
Report No. 20-3229-7
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 14485-14487 taken by R.
Juncal at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analyst D.G.

Method Detection Limits (MDPL) listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDPL is 10%. Precision at MDL equals
30%Z. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Respectfully submitted,

] )//v/«c/z'( Il i

Michael D. Webb
Technical Director



4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048

g ReTrs !.pgr-.-r.-.;, [ SEERLE
HYDROCARBONS IN WATER 4©/L(ppm
: . C4~Cl2 KiSC,
CATE ‘ DATE ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO. LO. SAMPLED RUN BENZENE TOLUENE ' BENZENE XYLENES HYDROCARBONS ceg-~-Ci2 TOTAL
14485 INF 3/11/85 3/13/85 3240 5370 4 4140 23000 EZTU 38000
144846 EFF-A 3/11/85 3/13/85 ND ND ND ND &1 ND 61
14487 EFF-B 3/11/85% 3/13/85 ND ND ND ND 64 ND : 64_
*NOTES:
ND = NONE BETECTED
INF = INFLUENT '
EFF = EFFLUENT
Report No, 20-3229-7
Oi”';‘.ccou:mg,
IL_.!EQ- GROUNDWATER TECHNOQLOGY LABQRATORY
” 1} 73



| | |®] GROUNDWATER TECHNOLOGY LABORATORY

[ ’ : ANALYTICAL & CONSULTING SERVICES
' Division of Qil Recovery Syslems, Inc.
4 Mill St, Greenville, NH 03048

~nsulting Ollices: Tel: (603) 878-2500
:dham, MA — Redondo Beach, CA

). .dds Ford, PA — Concord, CA
avi, M|

Laboratory Test Results

4/178S
Report No. 20-3229-8
Submitted to: Robert Juncal

Groundwater Technology
5047 Cilayton Rd.
Concord, CA 94519

The asttached report covers water samples 14765-~14766 taken by R.
Juncal at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analysts S.E.B., and J.P.

Method Detection Limits (MDL) Llisted are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
gquantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.




HYDROCARBONS IN WATER 49/L (ppb)

. ] : C4-Ci2 MISC,
DATE _ DATE - ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO, 1.0. SAMPLED  RUN BENZENE TOLUENE © BENZENE  XYLENES  HYDROCARBONS  C8-ci2 TOTAL
14765 INF 3/20/85 3/27/85 e12 506 10 548 1530 1440 4950
14766 EFF 3/20/85 3/27/85 NO ND ND ND 87 ND _ 87
*NOTES :
ND = NONE DETECTED
INF = INFLUENT
EFF = EFFLUENT
Report No., 20-3229-8
Qil Recovery

I

_J
]

GRCOUNDWATER  TECHNQLOGY L ABORATORY

4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048



GROUNDWATER TECHNOLOGY LABORATORY

5
L

Consulting Offices:

leedham, MA — Redondo Beach, CA

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Syslems, Inc.

4 Mill 51, Greenville, NH 03048

Tel: (603) 878-2500

hadds Ford, PA — Concord, CA

Novi, M|

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Exceptions are as follows:
The reproducibility of duplicate samples was not acceptable.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 6072 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested

matriees,

a minimum of 10% duplicates and a minimum of 6%

reference samples traceabLg to the U.S5., EPA.

Certification:

The data in this report has been checked for accuracy and
completeness.

Respectfully Submitted,

Michael D. Webb
Technical Director



[ GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES
Division of Qil Recovery Systems, Inc.

lovi, MI

4 Mill 51, Greenville, NH 03048

~ asulling Offices: Tel: (603) 878-2500
- edham, MA — Redondo Beach, CA .
‘nadds Ford, PA— Concord, CA

44785

Report No. 20-3229-9
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 14993-14994 taken by R.
Juncal at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analyst S.E.B. ’

Method Detection Limits (MDL) Llisted are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. Precision at MDPL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.



Ol Recove

HYDROCARBONS IN WATER _y/g/L (ppb).

: R c4=-Cl2 Misc,
DATE DATE ETHYL TOTAL ALIPHATIC AROMATICS

SAMPLE NO. 1.0, SAMPLED RUN BENZENE TOLUENE BENZENE XYLENES HYDROCARBONS c8-Cl2 TOTAL.
14993 INF ~3/26/8% 4/3/85 54614 15600 633 12500 43100 3910 81400
14934 EFF 2/24/8% 3/3/85 ND ND ND ND 84 ND 84
*NOTES :

ND = NONE DETECTED

INF = INFLUENT

EFF = EFFLUENT

Repcocrt No. 20-3229-9
[Qé-’ GROUNDWATER TECHNOLQGY LABORATQRY
—a 4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048



[ GROUNDWATER TECHNOLOGY LABORATORY

J

ANALYTICAL & CONSULTING SERVICES
ﬁ Division of Oil Recovery Syslems, Inc.,

4 Mill St, Greenville, NH 03048

nnsulting Offices: - Tek (603} B78-2500
adham, MA — Redondo Beach, CA

.+dds Ford, PA — Concord, CA

ovi, Ml

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
da'ily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 10% duplicates and a minimum of 6%
reference samples traceable to the U.S5. EPA.

Certification:

The data in this report has been checked for accuracy and
completeness,

Respectfully Submitted,

Michael D. Webb
Technical Director
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ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Systems, Inc.

4 Mill St, Greenville, NH 03048

: Tel: (603) 878-2500

No. 20-2053-4

ted to: Robert Juncal
Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

tached report covers water samples 14995-14996 and 15088-
taken by R. Juncal and W. Smith, at site 20-2053, Martinez,
rnta and analyzed by GC/FID Static Headspace Analysis for
le hydrocarbons, analyst S.E.B.

Detection Limits (MDL) lListed are the levels above which
tation is considered reliable: benzene and toluene 1 ppb,
enzene 2 ppb, total xylenes & ppb. The level for reliable
tation for total aliphatic hydrocarbons and miscellaneous
ics is 20 ppb.

ed on report, MDL is increased by a factor of 44 for

cns made in order to maintain calibrated range. Precision
vels above 10 times MDL 3s 10X%. Precision at MDPL equals
Hexane and ortho-xylene used as calibration standards for
tic hydrocarbons and miscellaneous aromatics, respectively.



HYDROCARBONS IN WATER .4g/L (ppb).

MISC, -

, C4a-Cli2
DATE DATE - ‘ETHTL TOTAL ALIPHATIC AROMATICS
SAMPLE NOQ. .0, SAMPLED RUN BENZENE TOLUENE BENZENE XYLENES HYDROCARBQNS cg=-Ciz TOTAL
14995 INF  3/28/85 4/8/85 4150 1150 114 2110 2860 1490 13900 *2
149984 EFF 3/28/85 4/8/85 ND ND ND ND ND ND ND
15088 INF 414785 4/8/85 7760 1790 647 2480 3040 1380 17100 =2
15089 EFF 4/4/85 4/8/85 3 ND ND ND ND ND 3

*NOTES:

ND = NONE DETECTED

2= METHANE DETECTED AT 100-1000 PPB.
INF= INFLUENT

EFF= EFFLUENT

REPORT NO. 20-2053-4

GROUNDWATER
4 MILL STREET,

TECHNOLOGY LASQRATORY

GREENVILLE,

NEW HAMPSHIRE 03048
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edham, MA — Redondo Beach, CA

GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Systems, Inc.

4 Mill St, Greenville, NH 03048

Tel: (603) 878-2500

:hadds Ford, PA-— Concord, CA

lovi, Ml

Quality Assurance Documentation ' '

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laborateory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data

in this set conforms to the GTL Quality Assurance

program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested

matrices,

a minimum of 10% duplicates and a minimum of 6%

reference samples traceable to the U.S5. EPA.

Exceptions: The presence of benzene in sample #15809 is
determined only by retention time on a single column. Only one
sample was provided and a second column identification was not
performed.

Certification:

The data in this report has been checked for accuracy and
completeness.

Respectfully Submitted,

aTHM IR

Michael D. Webb
Technical Director



[@ GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES

“~nsulting Oflices:
edham, MA — Redondo Beach, CA

Division of Oil Recovery Systems, Inc.
: 4 Mill St, Greenville, NH 03048
oo : Tel: (603) 878-2500

~.adds Ford, PA — Concord, CA

lovi, MI

4/26/85
Report No. 20-3229-11
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 15321-15322 tsaken by R.
Juncal at site 20-3229, Livermore, California and analyzed by
GC/FID Static lHeadspace Analysis for volatile hydrocarbons,
analyst S.B.

Method Detection Limits (MDL) listed are the levels above which
quantitation is consldered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellanecus
‘"aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%Z. Precision at MDL equals
30%Z. IHexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneocus aromatics, respectively.



HYDRQCARBONS IN WATER /371 {ppb)

| OMIse.

. Ca-Crz
DATE DATE £ ETHYL TOTAL ALIPHATIC. AROMATICS
SAMPLE N0, 1.0, SAMPLED  RUN BENZENE TOLUENE  BENZENE  ¥YLenes HYDROCARBONS  cs-ci2 TOTAL .
15321 INF i/l?/85‘4/26/85 1000 - 204 ND 3410 15500 2040 .22200 -
15322 EFF 4117785 4/26/85 ND ND ND ND 22 ND 22 #5
*NQOTES :

ND = NONE DETECTED

EFF
INF

EFFLUENT
INFLUENT

It

5= THE DUPLICATE SAMPLE WAS ANALYZED ON A DISSIMILAR COLUMN TO CONFIRM THE ABSENCE OF BENZENE.

Report No. 20-3229-11

i Recormry

GROUNDWATER
4 MLy

TECHNOLOGY
STREET, GREZNVILLE,

LABQRATORY

D)

NEW HAMPSHIRE 03043
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GROUNDWATER TECHNOLOGY LABORATORY

1 ANALYTICAL & CONSULTING SERVICES

Division ol Oil Recovery Syslems, Inc,

“ansulling Olfices:
z2edham, MA — Hedondo Beach, CA

4 Mill St, Greenville, NH 03048
Tel: (603) 878-2500

—nadds Ford, PA — Concord, CA

Novi, MI

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Exceptions: Samples were received at 15'C.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
“matrices, a minimum of 10% duplicates and a minimum of 6%
reference samples traceable to the U.S. EPA.

Certification:
The data in this report has been checked for accuracy and
completeness.

Respectfully Submitted,

Nk IO WM

Michael D, Webb
Technical Director
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vi, M

e

Laboratory Test Results

5/6/85
Report No. 20-3229-12
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd,.
Concord, CA 94519

The attached report covers water samples 15440-1544]1 taken by R.
Dominic Jones at site 20-3229, Livermore, California and analyzed
by GC/FID Static lleadspace Analysis for volatile hydrocarbons,
analyst S.E.B./M.J. k

Method Detection Limits (MDL) listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quentitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Preclsion
for levels sbove 10 times MDL is 10%. Precision at MDL equals
30%. llexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatlca, respectively.



HYDROCARBONS IN WATER _yg/L (ppb)

C4-C12

. K MiSe.
DATE DATE ETHYL TOTAL ALIPHATIC . AROMATICS
SAMPLE NO, 1.D. SAMPLED  RUN BENZENE TOLUENE  BENZENE %XYLENES HYDROCARBONS cg~Ci2 TOTAL
15440 INF 4;2&{85 5/2/85 3450 4910 2 7170 27000 4750 47300
15441 EFF 4/24/85 4/25/85 3 2 ND 11 46 ND 62
*NOTES :
ND = NONE DETECTED
EFF = EFFLUENT
INF = INFLUENT
Report No. 20-3229-12
!
Ol RBacoverny
' a— GROUNDWATER  TECHNOLOGY L ABORATORY
4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048
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@] GROUNDWATER TECHNOLOGY LABORATORY

l o ANALYTICAL & CONSULTING SERVICES
| Division ol Oil Recovery Sysiems, Inc.

4 Mill St, Greenville, NH 03048

»nsulting Offices: " Tel (603) 878-25C0
: jtham, MA — Redondo Beach, CA ) .

1 Ids Ford, PA— Concord, GA

wi, Ml

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
JO3 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provislons speclfied in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 10% duplicates and a minimum of 6%
referegnce samples traceable to the U.S. EPA.

Certification:

The data in this report has been checked for sccuracy and
completeness.

Respectfully Submitted,

Wk bl

Michael D. Webbd
Technical Director
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GROUNDWATER TECHNOLOGY LABORATORY
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v ulling Ofiices:
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5/13/85

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Syslems, inc.

4 Mill 51, Greenville, NH 03048

Tel; (603) B78-2500

Report No. 20-3229-13
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 15634-15635 taken by
Charles Carmel at site 20-3229, Livermore, California and
analyzed by GC/FID Static Headspace Analysis for volatile
hydrocarbons, analyst S.E.B.

Method Detection Limits (MDL) Llisted are the Levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
guantitation for total aliphatic hydrocarbons and miscellaneous
aromatdigs is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for Levels above 10 times MDL is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.



HYDROCARBONS IN WATER 4g/L {pph)

C4-Ci2

MISC, |
DATE CATE' < LETH'T'L TOTAL ALIPHATIC . AROMATICS
SAMPLE NO. 1.0, SAMPLED  RUN BENZENE TOLUENE  BENZENE  XYLENES  HYDROCARBONS €8 -C12 TQTAL
15634 A/S EFF S5/1/85 5/10/85 ND ND ND ND TRACE ND  TRACE
15635 A/S INF 5/1/85 5/10/85 392, 7 ND 1830 11800 2150 16200
*NOTES:
ND = NONE DETECTED
TRACE = COMPOUNDS DETECTED BUT BELOW LEVEL FOR RELIABLE QUANTITATION.
£
EFF = EFFLUENT
INF = INFLUENT
Report No. 20-3229-13
— g GROUMDOWATER TECHNOLOGY LABORATORY
’ Ca 4  MILL STHEET, GREENVILLE, NEW HAMPSHIRE 030483



@] GROUNDWATER TECHNOLOGY LABORATORY

l . ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Syslems, Inc.

4 Mill St, Greenville, NH 03048

neylling Qlfices:; : Tel; {603) 878-2500
tham, MA — Redondo Beach, CA :
i .ds Ford, PA — Concord, CA

vi, M1

Quality Assurance Documentation

Statement of Sample Integrity:
The samples in this data set meet the Groundwater Technology

‘Laboratory criteria for physical integrity as per GTL Method Code

103 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 10% duplicates and a minimum of 6%
reference samples traceable to the U.5. EPA.

Certification:
The data in this report has been checked for accuracy and
completeness.

Respectfully Submitted,

Weelo Ll LF

Michael D. Webb
Technical Director
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[ ]

ey

5/17/85
Report No. 20-3229-14
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples 1578%9-15790 taken by C.
Carmel at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analyst M.J.

Method Detection Limits (MDL)Y Llisted are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable_
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. #Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.



HYDROCARBONS IN WATER .yg/L (ppb)

. . : ca=-Cl2 MISC.
DATE DATE : ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO. LO. SAMPLED  RUN BENZENE TOLUENE  BENZENE  XYLENES HYDROCARBONS c8-Ci2 . TOTAL
15789  EFF  5/8/85 5/14/85 ND ND ND ND 38 ND 38
15730 INF 5/8/85 5/146/85 204 ND ND 1090 7370 1110 9770

*NOTES :

NU = NONE DETECTED

EFF = EFFLUENT
INF = INFLUENT
Report No. 20-3229-14
il Reconery
=|I r éj GROUNDWATER TECHNOLOGY LABQRATORY
| =
: ]

4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03049



L

T~nsulting Olfices:

GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES
Division of Qil Recovery Systems, Inc.

4 Mill St, Greenville, NH 03048

Tel: (603) B78-2500

~ edham, MA — Redondo Beach, CA
Z..adds Ford, PA — Concord, CA

Novi; Ml

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
lLaboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested

matrices,

a minimum of 10%Z duplicates and a minimum of 6%

reference samples traceable to the U.S. EPA.

-

Certification:

The data

in this report has been checked for accuracy and

completeness.

Respectfully Submitted,

Michael D. Webb
Technical Director
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s o

Laboratory Test Results

5/20/85
Report No. 20-3229-15
Submitted to: Robert Juncat

Groundwater Technology
5047 ClLayton Rd,
Concord, CA 94519

The attached report covers water samples 15866-15867 taken by C.
Carmel at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analyst L.L.

Method Detection Limits (MDL) Llisted are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The lLevel for reliable
guantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.



HYDROCAREONS IN WATER 4g9/L (ppb)

) C4-C12 MISC,

DATE DATE -~ ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO. 1.0, SAMPLED  RUN - BENZENE TOLUENE BENZENE XYLENES HYOROCARBONS ¢a-ciz TOTAL
158464 EFF 5/15/85 5/17/8s ND ND ND ND 27 ND 27
158647 INF 3/15/7/85 5/17/85 1870 12 - ND 1540 13000 209 17900

*NOTES:

ND ?'NONE DETECTED

EFF = EFFLUENT
INF = INFLUENT
Report No. 20-3229-~15
il Recovery
[_JE%? GROUNDWATER TECHNQLOQGY LABORATORY
Dl—a 4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048




@ GROUNDWATER TECHNOLOGY LABORATORY

e
i ANALYTICAL & CONSULTING SERVICES
Division of Qil Recovery Syslems, Inc.

. . 4 Mill St, Greenviile, NH 03048
isulting Offices: " Tel (603) 878-2500

| :dham, MA — Redondo Beach, CA
:hadds Ford, PA — Concord, CA

lavi, M|

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory c¢riteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 10% duplicates and a minimum of 6%
referénce samples traceable to the U.5. EPA.

Certification:
The data in this report has been checked for accuracy and
completeness,.

Respectfully Submitted,

Moo 5 ULEF

Michael D. Webb
Technical Director
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GROUNDWATER .
TEC[’iNOLOGY ] A Mill Street, Greenville, NEF 03048  (603) 878-2500, Telex 752858

LABORATORY SERVICES

6/17/85 '
Report No. 20-3229-16
Submitted to: Robert Juncal

Groundwater Technology
5047 ClLayton Rd.
Concord, CA 94519

The attached report covers water samples 16320-16321 taken by
F.C.5eiler at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analyst M.J.

Method Detection Limits (MDL) listed are the levels above which
quantitation is considered reliablte: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
guantitation for total aliphatic hydrocarbons and miscellaneous
aroma}ics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellanecus aromatics, respectively.

Orker offices: Norwood, MA; Chadds Ford, PA; Tampa, FL; Concord; CA; Redondo Beach, CA; Novi, MI; Minneapolis, MN; Mandevitie, LA; Montréal, Québec, Canada



HYDROCARBONS IN WATER yg/L {ppb)

. ' . - ¢4=-C12 MISC.
DATE DATE ETHYL © TOTAL ALIPHATIC AROMATICS
SAMPLE NO, 1.0. SAMPLED  RUN - BENZENE TOLUENE  BENZENE XYLENES HYOROCARBONS ce-ciz TOTAL
16320 A/S/INF 6/5/8% &/14/85 3370 : 1970 ND 32460 23700 1130 33400
16321 A/S EFF 6/5/85 6/14/85 ND ND ND ND ND ND ND
*NOTES ;

ND = BELOW DETECTION LIMIT
A/S EFF = EFFLUENT
A/S INF = INFLUENT

Report No. 20-3229-1%

@%1 GROUNDWATER  TECHNOLOGY LABORATORY
& 4 MILL STREET, GREENVILLE, NEW HAMPSHIRE 03048
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GROUNDWATER | |
TECI‘INOLOGY A Mill Street, Greenville, NI 03048 (603) 878-2500, Telex 752858

LABORATORY SERVICES
Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

@uality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 10% duplicates and a minimum of 6%
reference samples traceable to the U.S. EPA.

Certification:

The data in this report have been checked for accuracy and
completeness,

Respectfully Submitted,

Weohed WL

Michael D. Webb
Technical Director

.r.—/

Other offices: Norwood, MA; Chadds Ford, PA; Tampa, FL; Concerd, CA; Redondo Beach, CA; Novi, MI; Minneapelis, MN; Mandeville, LA; Montréal, Québec, Canada
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GROUNDWATER -
TECHNOLOGY A4 Mill Strect, Greenville, NH 03048 (G03) 878-2500, Telex 752858
_ LABORATORY SERVICES
7/10/85 :
Report No. 20-3229-17
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water sample 16896 taken by C. Carmel
at site 20-3229, Livermore, California and analyzed by GC/FID
Static Headspace Analysis for volatile hydrocarbons, analyst M.J.

Method Detection Limits (MDL) Listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10¥%. Precision at MDL equals
30%. Hexane and ortho-xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

Oiher offices: Nurwood, MA; Chiadds Ford, PA; Tampa, FL; Concord, CA: Redondo Beach, CA; Novi, MI; Minneapelis, MN; Mandeville, LA; Montréal, Québec, Canada



HYDROCARBONS IN WATER _yg/L (ppb)

. . c4-Cr2 MISC.
DATE DATE ETHYL TOTAL ALIPHATIC AROMATICS
SAMPLE NO. L0, SAMPLED  RUN " BENZENE TOLUENE  BENZENE  XYLENES  WYCROCARBONS  C8-Ci2 ToTAL .
16896 A/S EFF 7/8/85 7/9/85 ND ND ND ND ND ND ND
*NOTES:
ND = BELOW DETECTION LIMIT
A/S EFF = EFFLUENT
Report No. 20-3229-17
Cil Fecovery
Qg@g GROUNDWATER TECHNOLOGY LABGRATORY
L iz 4 MILL STREET, GREENVILLE, NEW HAMPSMIRE 03048
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GROUNDWATER :
TEC HNOLOGY 4 Mill Streel, Creenville, NIT 03048  (603) 878-2600, Telex 752858

LABORATORY SERVICES
Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handting and amalytical process.

Exception: Sample was received at 25°C.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 104 duplicates and a minimum of 6%
referehce samples traceable to the U.S5. EPA.

Certification:
The data in this report have been checked for accuracy and
completeness.

Respectfully Submitted,
. - 1]

Michael D. Webb
Technical Director

Other affices: Norwood, MA; Chadds Ford, PA; Tampa, FL; Concord, CA: Redondo Heach, CA; Novi, Mi; Minneapolis, MN; Mandeville, LA: Montreal, Québec, Canada



- GROUNDWATER TECHNOLOGY LABORATORY

‘L ANALYTICAL & CONSULTING SERVICES
Division of Qil Recovery Systems, Inc.

4 Mil! St., Greenville, NH 03048

Tel: (603) 878-2500

Laboratory Test Results

10/3/85
Report No. 20-3229-18
Submitted to: Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples #18537-18539 taken by C,
Carmel at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analysts J.B./S.B,

Method Detection Limits (MDL) listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MDL is 10%Z. Precision at MDL equals
30Z. Hexane and ortho~xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

L

OTHER OFFICES: NORWOOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDO BEACH, CA: NOVI, MI
MINKEAPOLIS, MN; MANDEVI:LLE. LA: MONTREAL, QUEBEC, CANADA



_GROUNDWATER TECHNOLOGY LABORAT

ANALYTICAL & CONSULTING SERVn..
Division ol Qil Recovery Systems, Inc.
4 Mili St., Greenville, NH 03048
Tel: (603) 878-2500

HYDROCARBONS IN WATER ug/L (ppb)
REPORT NO. 20-3229-18

€

DATE DATE ETHYL TOTAL TOTAL
Sample I.D. SAMPLED RUN BENZENE TOLUENE BENZENE XYLENES BTEX

18537 AS-INF 9/30/85 10/2/85°3110 3550 102 3630 10400
18538 AS-EFF 9/30/85 10/2/85  ND ND ND 104 104
18539 BLANK 9/30/85 10/2/85 ND ND ND ND ND
*NOTES :

ND = BELOW DETECTION LIMIT

TOTAL BTEX = THE SUM OF BENZENE, TOLUENE, ETHYL BENZENE,
AND XYLENES, ROUNDED TO THREE SIGNIFICANT FIGURES.

r

OTHER OFFICES: NORWOOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDO BEACH, CA: NOVI, M1
MINNEAPOLIS, MN: MANDEV!LLE. LA: MONTREAL, QUEBEC, CANADA



_ | I®| GROUNDWATER TECHNOLOGY LABORATORY

‘h ANALYTICAL & CONSULTING SERVICES
. Division of Oil Recovery Syslems, Inc.

4 Mill 5t., Greenville, NH 03048

Tel: (603) 87]-2500

HYDROCARBONS IN WATER ug/1
REPORT NO. 20-3229-18

C4-C12 M1SC

ALIPHATIC AROMATICS
SAMPLE NO. i.D,. HYDROCARBONS c8-C12 TOTAL
18537 AS-INF 21400 2340 34100 #*2
18538 AS-EFF 120 247 470 #5
18539 BLANK ND ' ND ND

*NQTES :
TOTAL = THE SUM OF THE TOTAL BTEX AND THE ABOVE PARAMETERS.
ND = BELOW DETECTION LIMIT

2
5

METHANE DETECETED AT 100-1000 PPB.
UNCATEGORIZED COMPOUNDS PRESENT AT LESS TIHAN 200 PPB.

([

AS—-INF = AIR STRIPPER INFLUENT
AS-EFF = AIR STRIPPLR EFFLUENT

L4

OTHER OFFICES: NORWOOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDO BEACH, CA: NOVI, M
MINNEAPOLIS, MN; MANDEVI_.LLE. LA: MONTREAL, QUEBEC, CANADA



- GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Systems, Inc,
4 Mill St., Greenvi"=, NH 03048

Tel: f 178-2500

(i

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analyticael process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 10% duplicates and a minimum of 67
reference samples traceable to the U.S. EPA.

Certification:
The data in this report have been checked for accuracy and
completeness,

Respectfully Submitted,

N O WAL

Michael D. Webb
Technical Director

r

OTHER OFFICES: NORWOQOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDQ BEACH, CA: NOVI, MI
MINNEAPOLIS, MN: MANDEVILLE, LA: MONTREAL, QUEBEC, CANADA
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' GROUNDWATER TECHNOLOGY LABORATORY

] ANALYTICAL & CONSULTING SERVICES

h“ Division of Oil Recovery Systems, Inc.
4 Mill St., Greenville, NH 03048
. Tel: (603) 878-2500
Laboratory Test Results
10/29/85
Report No. 20-3229-19
Submitted to: .Robert Juncal

Groundwater Technology
5047 Clayton Rd.
Concord, CA 94519

The attached report covers water samples #18998-18999 taken by K.
Greenfield at site 20-3229, Livermore, California and analyzed by
GC/FID Static Headspace Analysis for volatile hydrocarbons,
analyst L.L.

Method Detection Limits (MDL) listed are the levels above which
quantitation is considered reliable: benzene and toluene 1 ppb,
ethylbenzene 2 ppb, total xylenes 6 ppb. The level for reliable
quantitation for total aliphatic hydrocarbons and miscellaneous
aromatics is 20 ppb.

If noted on report, MDL is increased by a factor of 44 for
dilutions made in order to maintain calibrated range. Precision
for levels above 10 times MPL is 10%Z. Precision at MDL equals
30%Z. lexane and ortho~xylene used as calibration standards for
aliphatic hydrocarbons and miscellaneous aromatics, respectively.

.

OTHER GFFECES; NORWOOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDO BEACH, CA: NOVI, MI
MINNEAPOLIS, MN: MANDEVILLE, LA: MONTREAL, QUEBEC, CANADA




- GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES
Division of Qil Recovery Systems, Inc.
4 Mill St., Greenville "' 030438

Tel: (6C N0

HYDROCARBONS IN WATER ug/L (ppb)
REPORT NO. 20-3229-19

DATE DATE ETHYL TOTAL TOTAL
Sample I.D. SAMPLED RUN BENZENE TOLUENE BENZENE XYLENES BTEX

18998 A/S INF 10/22/85 10/25/85 4470 4680 14 6030 15200
18999 A/S EFF 10/22/85 10/25/8.) ND ND ND ND ND
*NOTES :

ND = BELOW DETECTION LIMIT

TOTI;.L BTEX = TIE SUM OF BENZENE, TOLUENE, ETHYL BENZENE,
AND XYLENES, ROUNDED TO THREE SIGNIFICANT FIGURES.

' S T Tt
-'f ¥

OTHER OFFICES NQRWODD MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDO BEACH, CA: NOVI, MI
© 7 MINNEAPOLIS, MN: MANDEVILLE LA: MONTREAL, QUEBEC, CANADA



R I T R 1

.." :

- GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES
Division of Oil Recovery Systems, Inc.
4 Mill St., Greenville, NH 03048

Tel: (603) 878-2500

HYDROCARBONS IN WATER ug/1l
REPORT NO. 20-3229-19

C4-C12 MISC

ALIPHATIC AROMATICS
SAMPLE NO. 1.D. HYDROCARBONS C8-C12 TOTAL
18998 A/S INF 40100 4270 59600 *3
18999 A/S LFF 100 9 110

#*NOTES :
TOTAL = THE SUM OF THE TOTAL BTEX AND THE ABOVE PARAMETERS.

ND = BELOW DETECTION LIMIT
3 = METHANE DETECTED AT 1000-10000 PPB.

A/S INF
A/S EFTF

AIR STRIPPER INFLUENT
AIR STRIPPER EFFLUENT

OTHER OFFICES: NORWOOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDOQ BEACH, CA: NOVI, MI
MINNEAPOLIS, MN: MANDEVILLE, LA: MONTREAL, QUEBEC, CANADA



GROUNDWATER TECHNOLOGY LABORATORY

ANALYTICAL & CONSULTING SERVICES

4 Division of Qil Recovery Systems, Inc.
© 4 Milt St., Greenville, NH 03048

Tel: (603) 878-2500

Quality Assurance Documentation

Statement of Sample Integrity:

The samples in this data set meet the Groundwater Technology
Laboratory criteria for physical integrity as per GTL Method Code
103 throughout the sampling, handling and analytical process.

Quality Assurance Specifications:

The data in this set conforms to the GTL Quality Assurance
program and provisions specified in EPA Method 602 including
daily calibration with freshly made standards, blanks before
trace level samples, surrogate spikes, spikes in untested
matrices, a minimum of 107 duplicates and a minimum of 67
reference samples traceable to the U.S. EPA,

Certification:
The data in this report have been checked for accuracy and
completeness.

Respectfully Submitted,

ol L

Michael D. Webb
Technical Director

N T
REL S Vo

OTHER OFFICES: NORWOOD, MA: CHADDS FORD, PA: TAMPA, FL: CONCORD, CA: REDONDOC BEACH, CA: NOVI, M}
MINNEAPOLIS, MN: MANDEVIlLLE. LA: MONTREAL, QUEBEC, CANADA



GROUNDWATER TECHNOLOGY
STANDARD OPERATING PROCEDURE
CONCERNING GROUNDWATER MONITORING

SoP 8

Groundwater monitoring of wells at the site shall be
conducted using an ORS Interface Probe and Suxrface
Sampler. 4YThe Interface Probe is a hand held, battery
operated device for measuring depth to petroleum product
and depth to water as measured from an established datum
(i.e., top of the well casing which has been surveyed).
Product thickness is then calculated by subtracting the
depth to product from the deplth to water. In addition,
water elevations are adjusted for the presence of fuel
with the following calculation:

{Product Thickness}(.8)+{Water Elevation)
= Corrected Waler Elevation

Note: The factor of 0.8 accounts for the density
difference between water and petroleum
hydrocarbons.

The Interface Probe consists of a dual sensing probe

ufilizing an optical liquid sensor and electrical con-
ductivity to distingish between water and petroleum
products. N7 coated steel measuring tape transmits the
sensor's signals to the reel assembly, where an audible
alarm sounds a continucusg tone when the sensor is
immersed in petroleum product and an oscillating tone
when immersed in water. The iInterface Frobe isg accurate
to 1/16-inch.

A Surface Sawmpler shall be used for visuval inspection of
the groundwater to note sheens (difficult to detect with
the Interface Probe), odors, microbial action, etc.

The Surface Sampler used consists of a 12-inch long cast
acrylic tube with a Delrin ball which closes onto a
conical surface creating & seal as the sampler is pulled
up. The sampler is calibrated in inches and centimeters
for visual inspection of produck thickness.

To reduce the potential for cross contamination between

wells the monitorings shall take place in ordexr from the
least to most contaminated wells. Wells containing free
product should be monitored last. Between each monitoring
the equipment shall be washed with laboratory grade
detergent and double rinsed with distilled water.

GROUNDWATER
TECHNOLOGY

Consulting Groundwaler Geologists




GROUNDWATER TECHNOLOGY
STANDARD OPERATING PROCEDURE
CONCERNING WATER SAMPLING METHODOLOGY

S0P 9

~

As per the Work Plan the monitoring wells will be on a
monthly sampling schedule. Prior to water sampling, each
well shall be purged by pumping a minimum of four well
volumes or until the discharge water indicates stabiliza-
tion of temperature, conductivity,and pH. If the well

is evacuated before four well volumes are removed or
stabilization is achieved, the sample should be taken
when the water level in the well recovers to B0% of its
initial level.

Retrieval of the water sample, sample handling and sample
preservation shall be conducted in accordance with
Groundwater Technology Laboratory Standard Operating
Procedure (GTL SOP 10} concerning Sampling For Volatiles
in Water". The sampling equipment used shall consist of
a teflon and/or stainless steel samplers, which meets

EPA regulations. Glass vials with teflon lids should be
used to store the collected samples.

To insure sample integrity, each vial shall be filled with

the sampled water such that the water stands above the lip
cf the vial. The cap should then be gquickly placed on the
vial and tightened securely. The vial should then be
checked to ensure that air bubbles are nolt present prior
to labeling of the sample. Lable information should
include a sample identification number, job identification,
date, time, type of analysis requested and the sampler's
name. Chain-of-Custody forms shall be completed as per
Groundwater Technology Laboratory Standard Operating
Procedure (SOP 11} concerning Chain of Custody.

The vials should be immediately placed in high quality

" coolers for shipment to the laboratory. The coolers

should be packed with sufficient ice or freezer packs to
ensure that the samples are kept below 4C. Samples which
are received at the Groundwater Technology Laboratory
above 10 C. will be considered substandard. To minimize
sample degradation the prescribed analysis shall take
place within seven days of sample collection unless
specially prepared acidified vials are used.

To minimize the potential for cross contamination between
wells, all the well development and water sampling egquip-
ment which contacts the groundwater shall be steam cleaned
between each well sampling. As a second precautionary
measure, the wells shall be sampled in order of increasing
contaminant concentrations as established by previous
analysis.
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GROUNDWATER TECHNQLOGY LADBORATORY (GTL)

STANDARD OPERATING PROCEDURE

CONCERNING SAMPLING FOR VOLATLILES 1IN WATER (DISSOLVED GASOLINE,
SOLVENTS, BIC. ).

S0P 10

Use only vials properly washed and baked, available from
GTL or Pierce Chemical.

Use clean sampling equipment. Scrub with Alconox or

equivalent laboratory deterygent and wabkter followed

by a thorough water rinse. Complete wilkh a distilled :
water rinse.

Sampling equipment which has come into contact with liguid
hydrocarbons (free product) should be regarded with suspicion.
Such equipmenlt should have tubing and cables replaced and

‘all resilient parts washed wilh laboratory deterygent solution,
as above. Visible deposits may have to be removed with hexane,
followed by methanol or aceltone. CAUTION: do nol

breath methanol fumes. Solvenlt washing should be

followed by deltergent washing as above.

This procedure is valid for volatile organics analysis
only. For extractable organics (lfor example, pesticldes,
or base neutrals for EPA melhod 625} a [inal rinse with
pesticide grade isopropyl alcohol, followed by overnight
or oven drying, will be necessairy.

Take duplicate samples For G'TL. Mark on [orms as a single
sample with two containers to avoid duplication of analysis.

Take a site blank using distillced water or known
uncontaminated source. This sample will be run at the
discretion of the project manayer.

5. Fill out labels and forms as much as possible ahead of Ltime.

Use an indelible laundry marker or a Space pen.

GROUNI)W;A'I'ER @
TECHNOLOGY "

Consulhing Geoundwaloer Geologisis




6. Preservatives are required for some types of sanples. Use
specially prepared vials from GTL, marked as indicated below,
or use the appropriate field procedure (S0P 12 lor acldifj-
cation). Make note on forms Lhat samples were preserved.
Always have extra vials in case of problens.

Foxr samples from dissolved gasoline sites or okther samples
potentially containing benzene, toluene, or xylenes, samples
should be acidified below pl 2 with sulfuric acid. Use vials
labelled "CAUTION: CONC. SULFURLIC ACLD". Handle these vials
with care and keep them upright. Bye prolection, fool
protection, and disposable vinyl gloves are required for
handling. Samples designated [or expedited service and
analyzed within seven (7) days of sampling will be acceptable
without preservation.

Acid causes burns. Glasses or yoygles (nol contacts) are
necessary for protection of Lhe eyes. Wash eyes wilh Iresh
water for 15 minutes if contacl oceurs and seek medical
alttention. Rinse offF hands frequently with water during
handling.

For sampling chlorinated drinking waler supplies [or
chldrinated volatiles, samples shall be preserved wilh sodium
thiosulfate. Use vials labelled "CONTALNS THLOSULEFATE". No
particular cautions are necessary.

7. Fill vial to overflowing wilth water, avoiding turbulence
and bubbling as much as possible. Water should stand above
lip oF vial.

8. Carefully but quickly slip cap onto vial. Avoid dropping
the teflon disc from cap by not inverting cap until in contact

with vial. Disc should have tellon [ace towatrd the waler.

- Also avoid touching white Leflon [ace with dirty fingers.

9. Tighten cap securely, invert vial and tap against hand to
see that there are no bubbles inside.

10. Label vial using indelible ink as follows:

a) Sample I.D. No. (and "Groundwaler Technology™ il not
on preprinted label).

b) Job I1.D.

c) bate and time.

d) Type of analysis requested.

e) Your name.

GROUNDWATIER
TECHNOLOGY

Consuiting Grountwaler Geoloyists




1.

"12.

L3.

14.

-

Unless the fabric type label irs used, place scotch tape
over the label to preserve ils integrity.

For chain of custody reasons, sample vial should be wrapped
end-for-end with scotch tape or evidence lLape and signed
with indelilblle ink where Lhe ond of the tape seals on itself.
The sepltum needs Lo be covered. :

Chill samples immediately. Samples to be sltored should-be
kept at 4°C (39°F). Samples received at the laboratory above
10°C (as measured at glass surface by a Lhelmucouple probe),
after overnight shipping will be considered substandard,

50 use a high quality cooler with sullicient ice or lreezer
packs. (Coolers are available Trom GTL).

Fill out Chain of Custody and Analysis Requoest Toom.
{See Chain of Custody Procedures SoPll).

-

GROUNDWATER

TECHNOLOGY

Gonsufting Groundwater Geologists



GROUNDWATER TECHHOLOGY LABORATORY (GT1.)
STANDARD OPERNIING PRUCHDURE
CONCERMING CUALN OF CUSTODLY

9]

S0P 11
J. Samples musl be maintained umder aunslbody unlii shipped or

delivered Lo Lhe laboratory. The laboraloty will Lhen maintain
custody. A sample ls under cusbLody il:

a) 1Lt is in your possession, or

L) Lt is in your view alter heing in your possession, or
¢) You locked it up afler being in your possession, or
d} Li is in o desiynabted socuis area.

1
H

Cuslody ol simples may De Lranslorred From one petoson Lo
the next. Mach transferce amdl jecipionl must date, nign and
note Lthe Lime on the chain ol custody Loom,

la, shipping, Lhe conlainer must bo osealed wilh Laprer, boaring
Lhe sendern's signature across Lhe area of bonding al tho
ends of Lhe Lape in ordor to proevenl undeteobed Lampering.
Bach sampling jar should be taped and signed as well. Scolch
Lapg works well.

Write "sealed by" and sign iu bLhe Remarks box al the holton
of the Lorm before sealing up Lhe bhox. IPlace Lorm in a
plastic bayg and seal inside Lhe hox.

The "REMARKS" secLion in the upper right pact of Lhe form
is for dvcumenting detnils such as:

a) correlution of sample numbers i0 samples ave split
belween labs.

) QC numbers when lab is logquing in Lhe samples.

¢) Sample tomperature and cundilion whep received by Lob.

d) Preservalion notation.

e) pll of samples when opencd lor analysis (il acldilied).

The chain ol custoudy Lorm should bo included inside Lhe
shipping container. A copy should be sent Lo Lhe project
coordinator.

When Lhe samples are received Ly The lab, the chain of custody
Lorm will be dated, signed, amd a nute ol the Lime made by
a laboratory representative. The Torm along wilh shipping

‘bills and and receiplts will bLe retained in Lhe Inboratory

files.

GROUNDWATER
" TECHNOLOGY

Consulling Groundwater Geologists

B0




8. AL the time of receipt of somples by CLhe laboratory, Lhe
shipping container will be inspected and Lhe senling signature
will be checked, the samples will be inspecLod Tor condition
and bubbles and the temperature ol a represenbative samp le
container will be measured externally by a Chemmovouple probe
(held tightly belween two samplas) and pecowded. The
laboratory gC numbers will be placed on the labels, in the
aceession loy, and on the chain of cusnlody Torm. 1T samples
are acidilicd their pll wil) be measured by narcow range pli
paper at the Lime of opening lFor annlysis. Al commenls
concerning procedures requiring handling of Lhe samples will
be dated and initialed on Lhe form by Lhe laboralory person
perlorming Lhe procedure. A copy of Lhe compleled chain of
cuslody furm wilh Lhe comments on sample inteygrily will be
returned Lo the sampler.

GROUNDWATER

TECHNOLOGY

@

Consulting Groundwater Geologists



GROUNDWATER TECHNOLOGY

STANDARD OPERATING PROCEDURE
CONCERNING MONITORING WELL INSTALLATION
S0P 13

The boreholes for the monitoring wells shall be drilled
using a truck mounted hollow stem auger drill rig. The
outside diameter (0.D.) of the auger should be a minimum
of eight inches when installing 4-inch well screen. The
hollow stem auger provides minimal interuption of drill-
ing while permitting soil sampling at specific intervals.
Soil samples can be taken at desired depths by hammering
a conventional split barrel sampler containing precleaned
2 inch brass sample tubes.

The construction details of the monitoring wells to be
drilled at the site are graphically depicted in the
attached figure titled "Typical Detail of Monitoring Well
Construction®” (See Figure 1). The wells should be cons-
tructed ¢f 4 inch PVC, .020 inch machine slotted screen
and blank casing. A sand pack of #3 aquarium sand shall
be placed in the annular space between the casing and
drilled hole to inhibit silt buildup around the well. An
annular seal installed above the sand pack should consist
“of bentonite pellets overlain by neat cement or cement
grout to the surface. The wellhead shall be protected
below grade within a traffic rated street box. Each well
shall have a permanently attached identification plate
containing the following information (1) Well Number,
{2) Wellhead Elevation, {3} Depth of Well, (4) Screened
Interval.

Subsequent to installation the wells shall be developed
to remove silts and improve well performance. The well
development shall be conducted by air lifting the water
within the well followed by the introduction of clean
water into the well and sparging. This process should
continue until groundwater pumped from the wells is silt
free.

To assure that cross contamination does not occur between
the drilling and development of successive wells all
equipment contacting subsurface soils or ground water
shall be steam cleaned. The steam cleaned equipment
should include but net limited to the following (1) Dril-
ling Augers, (2) Split Barrel Sampler, (3) Groundwater
Monitoring and Sampling Equipment, (4) Well Development
Piping and Sparging Equipment.
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ANALYTICAL LABORATORY

A DIVISION OF DEWANTE & STOWELL

0DI1L RECOVERY SYSTEMS
5047 CLAYTON ROAD
CoNcOoRrD, CALIFORN1IA 94521

ATTN:  JAN JACDBSON

SAMPLE DESCRIPTIONS

fepp 1Dy 000

CHEVRON/ L1 VERMORE

MW-11 1-16-85
1040541

MW-16 1-16-85
1040542

‘1914 3 STREET, SACRAMENTO, CALIFORNIA 25814 » 916-447-2846

JANUARY 28, 1985 .
DATE SamMPLE REC'D: 01/17/85

REPORT #: 104054

BENZENE, TOLUENE, XYLENES, GASOLINE,
Varsk. UG, Ues UG,
27 is 5 120
110 * 1000 5000

*TOLUENE NOT CHROMATOGRAPHICALLY RESOLVED FROM LARGE BENZENE PEAK.

LJY

this rsport is applicable only to the sampla recelvad by 1he lsboratery, The labillty of the Inbaratory 1s limited te the nmount paid tor this report,
Thisrsport Is for the exclusive use of the cllent to whom It |s sddressed snd upon the condltion that the cllent sssumes all llabliity for the further

distsibution of the raport or ita contents.

DATA CERTIFIED BY /{&:%&’ /4?1;;/4ff
_/ ’

RerorT APPROVED By

ANLAB/T. IKESAKI

.
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GROUNDWATER
TECHNOLOGY, INC.

CONSULTING GROUNDWATER GEOLOGISTS

DATE

01/16/85
01/17/85
01/18/85
01/19/85
0i/23/85
01/27/85

¢1/30/85

ELEV. (ft.)

DTW
DTP
BT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP?P
PT

DTW
DTP
PT

WELL

13.26
13.00
0.26

13.82
13.58
0.24

13.77
13.55
0.22

13.92
13.62
0.30

13.43
13.10
0.33

13.87
13.65
0.22

WELL

13.50
13.47
0.03

14.00
13.97
0.03

13.97
13.96
0.01

14.10
14.05
0.05

13.863
13.60
0.03

T 14,09
14,08
¢.01

WELL

14.72
14.73

0.00

14.04

14.79

WELL

WELL

14.01

0.00

WELL

12.7¢9
12.38
0.41

13.48
13.38
0.09

13.43
13.37
0.06

13.862
13.47
0.15

12.72
12.61
0.11

13.43
13.42
0.01

WELL

7

13.15
13.02
0.13

13.95
13.85

13.93
13.82

14,01
13.91

13.29
13.15

14.05
13.93
0.12

PROJECT:

JOB NUMBER:

DATE:

WELL

8

13.06
13.05
0.01

13.77

0.00

Chevron-Livermore
20-3229

May 17, 1985

WELL

9

13.15
12.32
0.83

13.49
12.78

13.44
12.72

13.83
12.89

13.31
12.52

0.79

13.31
12.75
0.56

13.43
12.92
0.51

WELt

10

14.60

14.12
0.00
15.20
0.00
14.89

0.00



B o

GROUNDWATER

[ LOGY, INC. PROJECT: Chevron-Livermore
CONSULTING GROTLE#%I;I’E ISR GEOLOGISTS JOB NUMBER: 20-3229 .
- , : DATE: . May 17, 1985
{{
WELL WELL WELL WELL WELL WELL WELL WELL
11 "l2 13 14 15 16 17 RW
DATE ELEV. (ft.)
01/16/85 DTW 14.41 - 14,47 13,16 14.86 13.56 14.18 -
: DTP - - - - - - 14.17 -
PT 0.00 - 0.00 0.00 ¢.00 0.00 0.01 -
01/17/85 DTW 14.94 - 15.01 14.26 - 13.69 14.90 -
: DTP - - - - - - 14.89 -
PT 0.00 - 0.00 0.00 - 0.00 0.01 -
01/18/85 DTW 14.49% 14.30 15.00 - 15.44 13.67 14.88 12.60
DTP - - - - - - Bailed -
PT 0.00 0.00 0.00 - 0.00 0.00 0.01 0.00"
01/19/85 DTW _ 14.32 15.02 13.84 15.43 14.58 15.05 23.56
DTP Dry - - - - - - 22.27
PT 0.00 0.00 0.00 0.00 ¢.00 0.00 1,29
01/23/85 DTW 11.45 13.97 14,54 13.20 14.95 13,70 14.22 -
DTP - - - - - - - -
PT 0.00 0.00 0.00 .00 0.00 0.00 0.00 -
01/27/85 DTW 14,27 - - - - - - 13.02
DTP - - - - - - - 12.45
PT 0.00 - - - - - - 0.57
01/30/85 DTW 14.47 14.39 15.11 13.63 15.54 13.90 14.99 16.55
DTP - - - - - - - 14.00

PT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.55



(S

CONSULTING GROUNDWATER GEOLOGISTS . JOB NUMBER: 20-3229
/ - : DATE: ~ May 17, 1985

GROUNDWATER
TECHNCLOGY, INC. . PROJECT: Chevron-Livermore

WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL~

1 2 3 4 5 6 7 8 9 10
DATE ELEV. (ft.)
02/06/85 DTW 13.75 14,00 14.75 14,18 13.93 13.47 13.98 13.71 13.32 14.76
DTP 13.63 - - - - 13.41 13.89 - 12.84 -
PT 0.12 0.00 0.00 0.00 0.00 0.06 0.09 0.00 0.48 0.00
02/08/85 DTW 13.77 13.97 14.74 14.14 13.91 13.41 13.94 - 13.30 14.65
DTP 13.59 13.95 - - - 13.36 13.82 - 12.79 -
PT 0.18 0.02 0.00 ~ 0.00 0.00 0.05 0.12 - 0.51 0.00
02/12/85 DTW 13.35 13.46 14.14 13.76 13.64 13.00 13.51 13.29 13.26 15.04
DTP 13.26 - - - - - 13.44 - 12.85 -
PT 0.09 0.00 06.00 0.00 0.00 0.00 0.07 0.00 0.41.  0.00
02/26/85 DTW 13.83 13.97 14.65 14.15 13.98 13.45 13.96 13.74 13.25 -
DTP 13.66 13.96 - - - 13.44 13,90 - 12.91 -
PT 0.17 0.01 0.00 0.00 0.00 0.01 0.06 0.00 0.34 -
03/20/85 DTW 13.61 13.73 l4.44 13.96 13.77 13.22 13.66 13.54 13.02 -
DTP 13.46 13.72 - - - - 13.65 - 12.73 -
PT 0.15 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.29 -
04/04/85 DTW _ 14.35 14.53 15.19 .- 14.61 14,05 14.56 14.37 13.83 16.08
DTP 14.31 - - - - - 14.51 - '13.58 -
PT 0.04 0.00 0.00 - 4.00 0.00 0.05 0.00 0.25 0.00
04/23/85 DTW 13.62 T 13.93 14.61 - 13.89 13,38 13.87 14.30 12.95 15.12
DTP 13.48 = - - - - - 13.80 - 12,84 -

PT 0.14 0.00 0.00 - 0.00 0.00 0.07 0.00 0.11 0.00



e K

GROQUNDWATER
TECHNOLOGY, INC.

CONSULTING GROUNDWATER GEQLOGISTS

DATE

02/Q6/85
02/08/?5
02/12/85
02/26/85
03/20/85
04/04/85

04/23/85

ELEV. (ft.)

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

DTW
DTP
PT

WELL

11

. WELL

12

WELL

13

WELL

14

13.46
0.00
13.59
0.00
13.13
0.00

13.50

PROJECT:
JOB NUMBER:
DATE :

WELL  WELL
15 16
15.46 13.77
0.00  0.00
15.46 13.64
0.00 0.00
14.82 13.84
0.00  0.00
15.36 14.13
0.00  0.00
15.17 13.93
0.00  0.00
15.93 14.92
0.00  0.00
15.34 14.08
0.00  0.00

Chevron-Livermore
20-3229
May .17, 1985

WELL

17

14.95
0.00
14.90
0.00

14.76

15.13

WELL

RW

16.36
13.98
2.38

22.91
17.90

5.01 -

15.2¢6
18.78
0.48

20.46
19.68
0.78
21.62
0.00
20.78

19.80
0.98



PROJECT: Chevron-Livermore
| R oa e, . JOB NUMBER: 20-3229
CONSULTING GROUNDWATER GEOLOGISTS L ' DATE: May 17, 1985

WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL

1 2 3 4 5 ) 7 8 g 10
DATE ELEV. (ft.)
05/08/85 DTW 13.24 13.50 13.94 - 13.27 12.54 13.15 13.15 12.74 1l4.80
BTP 13.08 - - - - - 13.07 - 12.58 -
PT 0.16 0 - 0 - 3] 0 . 0.08 0 0.1 0
05/21/85 DTW 13.41 13.65 14.08 - 13.42 12,70 13,29 13.30 12.91 14.88
DTP 13.20 - - - - - 13.21 - 12.74 -
PT 0.21 0 0 - 0 0 0.08 0 0.17 0
06/05/85 DTW 14.10 14.15 14.89 - 14.16 13.62 14,19 13.89 13.28 15.10
DTP 13.80 - - - - - 14.03 - 13.09 -
BT 0.30 0 0 - 0 0 0.1l6 0 0.19 0
07/03/85 DTW 13.35 13.61 14.02 - 13.47 12.69 13.28 13.22 12.88 14.99
DTP 13.23 - - - - - 13.290 - 12.73 -
PT 0.12 0 it - 0 0 0.08 0 0.15 0
07/15/85 DTW 13.55 13.86 14.30 - 13.61 13.9¢ 13.42 13.48 13.12 15.01
DTP 13.41 - - - - - - - 12.93 -
PT 0.14 0 0 - 0 0 0 0 0.19 0
07/30/85 DTW 14,06 14.34 15,07 - 14.25 13,79 14.19 14.09 13.29 15.24
DTP 13.98 - - - - - 14.11 - 13.22 -
PT 0.08 0 0 - 0 0 0.08 0 0.07 0
DTW = Depth To Water
DTP = Depth To Frcduct
PT = Product Thickness



_®

PROJECT: Chevron-Livermore
| ?gc%%f\é?gg{}i& c , JOB NUMBER: 20-3229 |
CONSULTING GROUNDWATER GEOLOGISTS ' . _ ’ PATE: Rugust 9, 1985

WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL

11 12 13 14 15 16 17 18 19 RW
DATE ELEV. (ft.)
05/08/85 DTW 14.42 13.95 14.44 12.92 14.88 13.68 14.28 - - 16.30
DTP - - - - - - - - - l6.04
PT 0 o - 0 0 0 0 0 - - 0.26
05/21/85 DTW 14,69 14.02 14.59 13.07 15.02 13.82 14.38 13.12 14.70 18.60
) DTP - - - - - - - - - 18.25
PT - 0 0 0 0 0 0 0 0 0 0.35
06/05/85 DTW 15.11 14.46 15.21 13.58 15.63 14.05 15.14 13.66 15.24 18.16
DTP - - - - - - - - - 17.73
PT 0 #] 0 0 .0 0 0] 0 0 0.43
07/03/85 DTW 15.12 14.12 14.61 13.01 14.97 13.90 14.47 13.19 14.78 19.00
DTP - - - - - - - - - 18.90
PT ¢ 0 0 0 ] g 0 0 0 0.1¢0
07/15/85 DTW 14.81 14.14 14.82 13.25 15.26 13,98 14.53 13.22 14.85 19.20
DTP - - - - - - - - - 19.00
P 0 0 0 0 0 0 0 0 0 0.20
07/30/85 DTW 15.38 14.49 15.33 13.83 15.83 14.21 15.18 13.65 15,30 19.05
DTP - - - - - - - - - 18.49
PT 0 0 0 0 0 ] 0 0 0 0.56
DTW = Depth To Water
DTP = Depth To Product
PT = Product Thickness



DATE

ELEV,

08-12-85 DIW

. DTP
PT

08-26-85 DIW

DTP
PT

09-16-85 DTW

DTP
PT

09-30-85 DTW

DTP
PT

10-22-85 DTW

DTP
PT

10-27-85 DIW

DTW
DTP
PT

DTF
BT

Depth To
Depth To

Product Thickness

GROUNDWATER
- TECHNOLOGY
) ’C:onsulting Groundwater Geologists
WELL WELL
1 2
(ft.)
13.51 13.85
13.41 -
0.10 0
13.55 13.88
13.44 -
0.11 0
13.54 13.90
13.48 -
0.06 0
13.59 13,93
13.51 -
0.08 0
13.75 -
13.69 -
0.08 0
14,18 14.38
14.11 -
0.07 0
Water
Preoduct

WELL

15.09

0

WELL

4

WELL

WELL

WELL

13.50

-13.42

0.08

13.57
13.44
0.13

13.52
13.47
0.05

13.58
13.50
0.08

13.83
13.80
0.03

13.51
13.498
0.02

PROJECT:
JOB NUMEER;:

WELL

DATE:

WELL

CHEVRON/LIVERMORE
20-3229

December 1885

WELL

10

WELL

11



DATE

ELEV.

08~12-85 DTW

. DTP
BT

08-26-85 DTW

DTP
PT

09-16-85 DTW

DTP
PT

09-30-85 DTW

DTP
PT

10-22-85 DTW

DTP
PT

10-27-85 DTIW

DIW
DTP
PT

oTP
PT

Depth To Water

Depth To

Product Thickness

GROUNDWATER
TECHNOLOGY
_ Consulting Groundwater Geologists
WELL WELL
12 13
(£t.)
14.10 14.82
0 0
14.12 14.86
0 0
14.15 14.88
0 0
14.20 14,94
0 0
14.59 -
0 0
14,65 15.44
0 0
Product

WELL

14

WELL

15

16.84

0

WELL

16

WELL

17

WELL

18

13.84

0

PROJECT:
JOB NUMBER:

WELL

19

15.34

0

DATE:

WELL
RW
1

17.67
17.36
0.31

19.85

19.11
17.59
1.52

15.94
19.80
0.14

19.74
19.60
0.14

CHEVRON/LIVERMORE
20-3229
December 1985

WELL

RT

4.11
3.95
0.16

4‘13
3.96
0.17

4.01
3.91
0.10

4.10
3.94
0.16



< GROUNDWATER
| TECHNOLOGY

Consulting Groundwater Geologists

WELL WELL
1l 2
DATE ELEV. (ft.}
11-26-85 DTW 13.59 13.64
_DTP 13.57 -
PT 0.02 0
DTW = Depth To Water
DTP = Depth To Prcduct
PT = Product Thickness

WELL

14.32

0

WELL

WELL

14.04

0

WELL

13.13

0

WELL

13.67

0

PROJECT: CHEVRON/LIVERMORE

JOB NUMBER: 20-3229
) DATE: December 1985
WELL WELL WELL WELL
8 9 10 11
13.35 12.71 15.12 DRY
0 0 0 0



&

GROUNDWATER
TECHNOLOGY
) .Cionsu!ﬁng Groundwater Geologists
WELL WELL WELL WELL WELL
12 13 14 15 16
DATE ELEV. (ft.)
11-26~-85 DTW 14.57 14.98 - 15.50 13.88
'DTP - - - - -
PT 0 0 0 ¢ 0
DTW = Depth To Water
DTP = Depth To Product
PT = Product Thickness

WELL

17

15.22

0

PROJECT: CHEVRON/LIVERMORE
JOB NUMBER: 20-3229
DATE: December 1985

WELL WELL WELL WELL
RW
18 19 1 RT
13.76 15.32 -~ 2.20
- - - 2,07
0 0 0 4.20
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@ GROUNDWATER
TECHNOLOGY

Consulting Groundwatar Geofogists
A Division of Oil Recovery Systems, Inc.
5047 CLAYTON ROAD » CONCORD, CA 94521 » (415) 671-2387

December 18, 1985

John Randall

Chevron U.S.A.,Inc.

2 Annabel Lane, Suite 200
San Ramon, Ca. 94583

Re:; Chevron Livermore Project
Dear John,

Please find the enclosed final copies of the Recovery
System Report for the Chevron project site located in Livermore,
California. As requested I have added a section on the vapor
monitoring of the borehole drilled through the base of the
concrete drainage culvert at the site. I have included extra
copies for distribution to the State Water Resources Control
Board.

If you bhave any questions or comments on this report or the
project in general please call.

Respectfully,

RNl ¥

!
Robert Juncal
Project Geologist

RJI/asj
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