- [ @| GROUNDWATER

| TECHNOLOGY, INC.

| | OIL RECOVERY SYSTEMS 4080 Pike Lane, Suite D, Concord, CA 94520-1227 (415) 671-2247
il
.l
September 22, 1987 '
b

Mr. Peter Johnson

Regional Water Quality Control Board
1111 Jackson St., Rm. 6040

Ozkland, CA 94607

RE: Bay Center Project, Emeryville, Ca.

Dear Mr. Johnson:

CAUFORNIA REGIONAL HEr

P R2 1987 g

QUALITY CONTROL BOARD

Mr. Kaczmarek of the Martin Company has requested I transmit the "Report of Further
Subsurface Hydrocarbon Investigation, Emeryville, California Bay Center Project
September 8, 1987". We hope this additiomal information will assist in your approval

of our NPDES permit for this site.

If you have any questions, please feel free to contact myself or Jan Jacobson at

(415) 671-2387.

Sincerely,
GROUNDWATER TECHNOLOGY, INC.

Joyce M. Miley
Project Manager

JMM: §d

Enclosure

Other gffices: Redondo Beach, CA; Tampa, FL; Mandeville, LA; Norwood, MA; Novi, M[;
Minneapolis, MN; Greenville, NH; Chadds Ford, PA; Montreal, Quebec, Canada
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ﬁEPORT OF
fURTHER SUBSURFACE HYDROCARBON INVESTIGATION
EMERYVILLE, CALIFORNIA
BAY CENTER PROJECT

SEPTEMBER 8, 1987

INTRODUCTION

This report presents the results of the additicnal Phase T work
performed by Groundwater Technology, Inc. (GTI) as requested by
EMCON Associates at the Bay Center Project located in Emeryville,
California (See Figure 1, Site Location Map) .

SCOPE OF WORK
The purpose of the investigation conducted by GTI was to provide
a general assessment of the hydrocarbon contamination underlying

the site. Specifically, the scope of services was as follows:

1) Assess subsurface conditions at the site by drilling
seven soil borings.

2) Continuously obtain undisturbed soil samples from each
boring at approximately the 21 through 25-foot depth.

3) Install menitoring wells in each of the seven soil
borings.
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BAY CENTER PROJECT/EMERYVILLE
SEPTEMBER 1987

4) Survey all new monitoring wells.

5) Monitor each well to determine the depth to water for
preparation of a groundwater gradient map.

6) Conduct analyses of water samples from each monitoring
well by U.S. Environmental Protection Agency (EPA)
Methods 418.1, 602, 3020/7421, and 3005/6010.

7) Prepare a report presenting the results of the further
site investigation.

SOIL BORINGS

The purpose of the soil borings was to further explore the site
for the presence of subsurface hydrocarbon contamination, and to
obtain a definition of the vertical and areal extent of the
contamination, if encountered. Five of the borings were drilled
to an approximate depth of 25 feet, as per EMCON Assocociates
recommendations. These five borings, MW-F, through MWw-J, were
continuously sampled from approximately the 21 through 25 foot
depth (See Appendix I - Drill Logs). Two additional borings were
requested by The Martin Company. These two borings, MW-K and
MW-L were drilled to approximately 15 feet and placed beside MW-G
and MW-I respectively (See Site Plan - Figure 2).

All of the scil borings were drilled with a truck-mounted drill
rig using 7.5-inch outside-diameter (0.D.) hollow-stem augers.
The drilling was performed under the direction of a GTI field
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BAY CENTER PROJECT/EMERYVILLE
SEPTEMBER 1987

geologist who also maintained a continuous log of the materials
encountered in accordance with the Unified Soil Classification
System (See Appendix I - Drill Logs).

SOIL SAMPLING

Soil samples were obtained during drilling using a 2.5-inch 0.D.
split-spoon sampler lined with three, 2-inch by 6-inch brass
sample tubes. The sampler was driven 18 inches at each point.
Samples were collected at 5 foot intervals beginning at a depth
cf 13.5 feet below the ground surface to approximately 20 feet.
Between 21 feet through approximately 25 to 26 feet continuous
samples were taken to more accurately log the soils encountered.
The collected samples were sealed, capped and packed on ice in an
insulated cooler for possible delivery to the laboratory for
analysis. Each sample was labeled with the boring
identification, time of day and depth collected. A Chain-of-
Custody Manifest was included with the samples at all times (See
Appendix II, Standard Operating Procedures).

MONITORING WELL INSTALIATION

Groundwater monitoring wells were installed in all of the borings
immediately after drilling. The wells were constructed with
0.020 inch machine slotted, PVC well screen and 2-inch blank
casing. In monitoring wells MW-F through MW-J, 5 feet of well
screen was installed in the bottom of each of the borings with
blank casing installed to approximately 3 to 4 feet above ground
as per EMCON Associates recommendations. The construction of MW-
K and MW-L, consisted of well screen from the bottom of each

5
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BAY CENTER PROJECT/EMERYVILLE
SEPTEMEER 1987

boring to 5-feet below the ground surface. Blank casing was then
installed to approximately 3 to 4 feet above ground surface. A
gravel pack consisting of Lonestar No. 2 sand was placed in the
annulus from the bottom of each boring to approximately one foot
above the well screen interval. The wells were completed with a
bentonite seal and cement grout to the surface (See Appendix I -
Drilling Logs). 4-~inch steel pipes were installed to protect the
well heads. After installation, well heads for all the wells
were surveyed to a common datum for elevation contrel, and
subsequent gradient determination.

WATER SAMPLING ANALYSES

On August 30, 1987 wells MW-F through MW-L were develcped, purged
and sampled. The monitoring wells were developed and purged by
hand bailing and sampled with an EPA approvaed TeflonR sampler.
The samples were labeled immediately with job identification
number, the sample number, date, time and type of analysis
requested. The samples were then stored on ice in a thermally
insulated cooler until delivery to GT Environmental Laboratories
where they were then analyzed for benzene, toluene, ethylbenzene
and xylenes (BTEX), lead, arsenic, total petroleum hydrocarbons,
and total volatile hydrocarbons. Chain-cf-Custody Manifests were
conmpleted and enclosed as required. Analyses were performed by
EPA Methods 3020/7421, 3005/6010, 418.1 and a Modified 602. (See
Laboratory Results - Appendix III).

~="1 GROUNDWATER TECHNOLOGY, INC.




BAY CENTER PROJECT/EMERYVILLE
SEPTEMBER 1987 o

On September 2, 1987, the recovery well was also sampled and all
of the monitoring wells were monitored for depth to water. The
recovery well water sampled was analyzed using the same
previously mentioned EPA Methods. (See Laboratory Results -
Appendix III). The depth to water measurements were used to
generate a groundwater gradient map (See Groundwater Gradient
Map - Figure 3).

CLOSURE

Groundwater Technology, Inc. would like to thank The Martin
Company for the opportunity to conduct this assessment. Should
you have any qﬁestions or require additional information with
respect to this site please contact us in our Concord office.

|} GROUNDWATER TECHNOLOGY, INC.
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@ GROUNDWATER

TECHNOLOGY, INC.

OlL RECTVERY SYSTEMS Moni’roring Well F Drilling Log

Project _Martin_Co./Emeryville owner The:Mattin_Company ____ . | SkelchMas
Locaugn _Emeryville, CA_____ _ proect Number 203_799 8200
Date Onileq _8_/2&;_82_ _ . Total Depth of Hole 23 _ft.piamater _ Z._S_i.l}_._____ See Site Plan
Surlace Elavation __ __ _. Watar Lavel, [nhal .__..]-Q_f_t:24-hrs- —————
Screen: Dia  _ 2 in. __ _tength . . _ .3 £t.sictSize .- 020 in. __
Casing: Dia _ 2_10- __ _tengn ______20 ft.rype ___PVC ____ .
Driling Company .Sierra_Pacific pnning Methos Hollow Stem Auger_ [ No'®*
oriter __Todd Byard _ __ __ ___ _Logny _Kelly Kline _  __ ____._

3 g =

i:' g § §- %’ -3 Descriptiony Soil Classdication
— 0 — 6 inch Asphalt over 3 inch base course

Light brown silty clay (fill, soft, moist, no

- b C 77
e L) 2) ///A product odor)
9| CLZ
- =i [ 5/
q (4 /
14 ¢ /
— 6 ,c }..: %
N LSS ////
— 8 - 5-"? P& P T Black organic coze (soft, wet, no product odor)
I )a O ]
—1 0 2 By A I h 4 Encountered water 8/28/87 (1130 hours)
- digd 0 2
» " 3
0§ LY |
T127kd [0 1
_ ¢ |
z 8

Light brown silty clay (soft, wet, no product odor

v
F—
@O
&

5
E
T f'-’::c 5:@ %
-16-0 1 7%
-
- — L ° ;/
ol P 7
—1 8 b
| K /
- —{ = ot
o 900 1 00 O 02 C %
- - ﬁ Brown silty sand (soft, wet, no product odor)
- - : wHHE |
ool Mgk
9 4, il Gray silty clay (soft, wet, no product odor). -
[ , : 'S';ﬁ. End of boring, monitoring well installed ’

02100144 Page__ 1 of L




@, GROUNDWATER

TECHNOLOGY, INC.

OIL RECOVERY SYSTEMS Monh‘oring Well G Drilling Log

Project  Martin Co./Emeryville owner The Martin Company ___ | SketohMae
Location Emeryville, CA _____ _ Project Number 203 799 8200 __ __
Date Dnited §/.,2_3_[_87,_ - - Total Depth of Hole 2_5__f_§; Diameter ._722_in.__ _ See Site Plan
Surface Elevation __ __ __ Water Level, Imuial __l 2 fr.z2ans .
Screen: Dia _2 in.__ _ _ Length . . 3 ft. siotSze 020 in. _
Casing:Dia _2 in.___ _Lengin ____ __ .20 ft.type __.BVC_ .. _.__
Dniing Company Sierra Pac ific _ brilling Methog Hollow Stem Auger Notes
oriter _ Todd Byard _ e _logoy Kelly Kline _ _..______.
3 $ . |l 8
w g 2 £3 :_; Descriptiony Soi Classdication
£l =% 2 =5 || &
9 S =z A=z s
a 20 (G

- 0 ﬂ_ 6 inch Asphalt over 3 inch base course
- Dark brown clayey silc (fill, soft, moist, no
2 — 5 product odor)

Dark black silty clay (soft, moist, no product

odor)
(grades gravelly)

{gravels cease)

s R — g """.
NG N0 e ) 0. O O

b

. (grades light gray)
Encountered water 8/28/87 (1430 hours)

R S SRR O S CRPGARD . |

P

|

|
N80 g0y T 200
AR O RIS

H
)
— ] Qﬂ Black organic ooze (soft, wet, no product odor)
7 .
—1 6 a-.'_C_ 0’
S| Z( (e
':'a "‘.
~181=7 K B8
=2 i 5 =
-ﬂZO-fi o 8 Light brown clayey sand (soft, wet, no product
I | £33 odor).
-2 2 iy
— gi ;' Light brown silty sand (soft, wet, no product
L2 44— '..:* . odor)}
5}_“5 End of boring, monitoring well installed

02100144 page__1_of 1
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M| GROUNDWATER
| TECHNOLOGY, INC.
' GIL AECOVEAY SYSTEMS Monitoring well H Drilling Log
project  Martin Co./Emeryville n, .. The Martin Company ___ | Sketch Mae
Location Emeryville, CA ____ _ Project Number 203 799 8200 _ __
Date Ortles  8/29/87_ __Total Depth of Hote 23:3 £t Diameter _ 7:5_in. See Site Plan
Surface Elevation __ ._ __ Water Level inmal .—_12 fE2ans _ ________ .
Screen: Dia. _2_hb___mem____,__-_if Siot Size 2020 _in.
Casing: Dia _ 2 _in.____tengn ______20.5 ftrype ___PVC____
Notes

Drihng Company .Sietxa_Pacific _ Driling Mathod Hollow Stem Auger

Oriter __Lynn Pera _ __ __  Logby Kelly Kline _ . ______

Descriplions Sail Class:lication

Depth (Feel)
Construclion
Noles
Sample
Number
Graphic Lag

Wall

6 inch Asphalt over 3 inch base course

|

o
|
—

TTTF Dark brown silt (£fill, soft, moist, no product

odor)
{grades black)

I
4%
]
X
Qe
1
{

{
|
QA
AN
T
|

e

Brown silty gravel (stiff, moist, no product odor)
Dark black clayey silt (soft, meoist, no product
odor)

O NT g N

e

— -

—1 01

v
o
Pz
R

SN AR R SEYRRAATY

M
)

A 4 Encountered water 8/29/87 (1000 hours)

s
N
>

L1 9
1o
6]
5]
20
:zzi'ﬁ &

.y 5

:PTﬁ odor)

E- bl  Black organic coze (soft, wet, slight product

el 1%

FRLIONE

-H,
| VI

O

/C[ | odor)

</  Light brown clayey sand ‘(soft, wet, no product
' SC7 odor) .

}
8 Izgg Light brown silty clay (soft, wet, no product

RRAR 54
DT 7 PPN Pt

\I
S
“

7 Light brown clay (soft, wet, no preduct edor)

1L

gyl ‘Light brown clayey sand (soft, wet, no product
230 DR 33 yey , P
7 Light brown silty clay (soft, wet no product: odor)

(111

A I B B I B Al TS B B B B T A B B O T e

||

B

| |

0. N

VOl

™1

] 1
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GROUNDWATER
TECHNOLOGY, INC.

QIL RECOVERY SYSTEMS

Monitoring Well _H__

Drilling Log

A Conslruction

Moles

Sample
Number

Graphic Log

Description/ Soil Classification
{Color, Texlure, Structures}

®
z

| I |
v N I pepth (Fean ] -
T+ T .

|
i

5 4]

S 6

e e

|58

e e

"

Light brOﬁP clayey sand (soft, wet, no product

odor

End of boring, install monitoring well

02100%44

Page__2 _of__2_




G

Surface Elev
Screen: Dia

Casing: Dia

Drlling Company

8/29/87_ __1toiai Deptn oi Hole 23.3 _ftoiameter ._ 7.2 1

aton

2 in. ___ _Length

2
2 in. ___ . tength

| GROUNDWATER
‘ TECHNOLOGY, INC.

QIL RECOVERY SYSTEMS

Water Lavel, Inihal

Monitoring Well
Proect Martin Co./Emeryville gwner _The Martin Compamy __ _.
Project Number _1’_0.3_&__8_2_0_0____ .

[ Drilling Log

Sketch Map

7.5 in. _ See Site Plan

12 fteanes .
5 fl'SIol Size ..:D.Z.Q..in.__..
20.5 ftvype ___BVC ____ .

Noias

pruter __Lynn Pera e _logby _Kelly Kline _ ______
H S g
"] -a- @ - I - . .
p=2 3 o B a ) Deascriptions Squl Classilication
sl .5l & (g5l 8
£ - E
@ 85 < wZ ]
o 20 &

| 0}
T— N
— - :!' J Greenish clayey silt (£ill, soft, moist, no
L 5 ] C r.':g product odor)
= t.q ' >C Black clayey' sand - (fi1l, soft, moist, no product
°d |e
- 14 fes
2 4 )
— 61| 34
e
Ry A
- g4l [©
- 19 g
- rE % v
—12- r:. (,3 Encountered water 8/29/87 (1300 hours)
d |
—  Tre] P Black organic ooze (soft, wet, slight product
; 0
—1 4 )a X ey odor)
I )
S G ey
’ ‘. EPTE
—1 6 9: .
7‘ '5-5.3
[ :'c C‘,C
18] B
2 %.‘;; A s = Brown silty clay (soft, wet, no product odor)
— =i
20 H I Bt I'SE ’,‘,’7 Brown clayey sand (soft, wet, no product odor)
R 1% B m 2 -
4 pua 5 Brown silty clay (soft, wet, no product odor)
—2 2 BTt I} 177 yeoa » Wk, WO D
st 17 CL~
I ) 0 . 6 % _
s 1 59 po54%41 ¢y Brown sandy clay (soft, wet, no product odor)
—2 4 [ sBIce CLBrown clayey sand (soft, wet, no product odor)
e q |5

6 inch Asphalt over 3 inch base

02100144

Page __1 _of 2




GROUNDWATER
TECHNOLOGY, INC. Monitoring Well _L__

OIL RECOVERY SYSTEMS

©

Drilling Log

[

Description/ Soi Classification
{Color. Texlure, Siructures)

Conslruction
Notes
Sample
Number

[ .
o Graphic Log

LN

Brown clayey sand (cont'd)
End of boring, monitoring well installed

N
\

|
? Depth (Feen |~
-1 Well

58— T

1

i

i
i
1
1
1
1
1
| L
|
1
i
1
1
1
i
i
i

02100144 _ Page__ 2 of_2




@, GROUNDWATER
| TECHNOLOGY, INC. N
OIL RECOVERY SYSTEMS MOﬂlTOf'Ing Well J Drilling Log
Project EEEQE-ECL'.[EE%}-}’ ville guwner _The Martin Company __ _ . Sketch Map
203 799 8200 _ __

Date Driled  8/29/87_ _ _Toua Depth of Hale 25,5 ft Diamerer _/.5_1n._ _ See Site Plan

Location Emeryville, CA

Project Number

Surface Elevation __ __ __ Water Level, Imbal _._19_5._.55 24-he8. .
Screen:Dia, 2 in. __ _vengh ______20.5_ftsiot Size -020_in. _ _
Casing: Dia, _2- in. ___ . Length __ _ _ _ ____ __ 5. £t Type ___I?_Yg__ ———

Dnitng Company Silerra Pacific _ priling Method Hollow_Stem Auger Notes

-——_Llogby Kelly Kline _ _.________

Oriter _ _Lynn Pera

- - — e e

Descriptiory Soil Classification

Deplh {Feet)
Construction
Noles
Sample
Number
Graphic Log

Wal

Light brown clayey sile (fill, soft, moist, no
product odor)

|

o
t
=

o

|
|
I
o

A (grades darker brown)

Ol
Y

1 (grades gravelly)

jh Ausary T SLE?_‘LM

1
1

i

1
YU
P B et

‘ ]t I ] Sraare A ZFC?‘{) LTe®
— 8 ,@e r Tra1r Beas Oe Tikx (NI
-7 - 4 .
}— - | 0. s % ;
pol ¢ CBT qigain
—1 0Py (O
ol e, red water 8/29/87 (1500 hours)
- g B
1 24T - .
12 o) ?C organic ooze (soft, wet, slight product odor)
- el f
ah
- B B =
. N ot
—1 6— g( 6 sy
o
q b3 j
18 E’E ﬂ 8 7 ’// Light brown silty clay (soft, wet, no product odor)
slz ME -
-2 0 }=- i 15 /7/
— = K gy [F=&41 . Light brown clayey sand (soft, wet, no product odor)
i i -3C
59— :.::_: II8 ok Light brown silty clay (soft, wet, no product odor)
] s 5 s Light bréwn clayey sand (soft, wet, noproduct odor)
LI | [~SC% ’
| odBd E i o Light brown sandy clay (soft, wet, no product odor)
3t P Fd >
] II-41, aC Light brown clayey sand (soft, wet, no product odor

S N I TN B I TN I BN D A EBE T B BN B U B e
|
£~
1
d}UUaQ
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1 =
i i@_ GROUNDWATER
TECHNOLOGY, INC.  Monitoring Well _J__ -
l OIL RECOVERY SYSTEMS Drilling Log
: g | s
= :_:': 2 33 :_;‘ Description/ Soni Classificalion
= =¥ 2 E 13 £ (Coior. Taxtyre, Siructures)
8 {| £38 |
l 26— L_S;Cé Light brown clayey sand (cont'd)
End of boring, installed monitoring well
1 2= -
I — 30 ~ -
R I
l — 3 2+ —
~ 34 b -
L 3 6 S
VS
I — 4 0— L. -
I — & 21 — -
I 44— S
l 4 6— —
l —5 0 — -
5 9] N
P[0 -
l -5 6 R
l —5 8~ T
l 02100144 Page__2 _of__2




! [_,___@ GROUNDWATER

J‘ | TECHNOLOGY, INC.

| ‘ | o AscovERY SYSTEMS Monliormq Well K Drilling Log
project Martin Co. fEmg_r_yln'__];l_e_ owner _The Martin Company — . | Sketch Mao
Location Emeryville ___ = Project Number .2_9.3..?22_8._292___ N
Date Onitea  8{28/87_ __ Totai Deotn ot Hate 13 fE- Diameter 7.5 _in. See Site Plan
Surtace Elevation ___ __ __ Waler Level, Imbal __._lg....f.t: 2aNs .
Screen: Dia _g_.j_._n_._ ———langth _ -‘;Q ..f_'::. Slot Size .‘_0_.29._1._“_:.._-
Casing:Oia Z_in. _ __ tengn ________3 ftovype __PVC .
Driting Campany Sierra Pacific peiting Metnog Hollow_Stem Auger | Motes
ormter _ _Todd Byard == __ _ (ogpy Kelly Kline _ ________

Descriptiorv Soil Classification

Depth (Feel)

Well
Construction
Notes
Sampla
Number
Graphic Log

6 inch Asphalt over 3 inch base course

T| . Light brown clayey silt (fill, soft, moist, no
product odor)

HIHH (grades darker brown)

i b (grades gravelly)

-r T (gravels cease)

elratr et e tere ra e T
e an? N I e W
A

Encountered water 8/29/87 (1600 hours)

!
[
(%]

!
TR
INENED

hd

: A
—1 4— .’:-. e T j

B amttH e Black organic coze (soft, wet, no product odor)
- * End of boring, installed monitoring well

-2 0— E—

_2 2_. - -

2 £ S—

l A B G BN D BN IN BN BN BN e -
!
|
1
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| ‘ @ GROUNDWATER

' - || TECHNOLOGY, INC.

OIL RECOVERY SYSTEMS T Drilling Lo
| Monitoring Well g -o9
Project Martin Co./Emeryville owner _The Martin Compapy_ ___ . | SketchMao
l Location _EE'ED"_V_iiJﬁ _CA_ . Project Number _‘393..799 8200
Date Orited  8/29/87_ _ _Totai Deptn of Hote 13 _f£L.piameter _7.5_im.___ See Site Plan
l Surface Elevation . __. . Waler Lavel Inibal .__li_f_t..- 28-he8 .
Screen:Dia  _2 in. __ _tengn._______ 10 ft, SiotSize ..020 in. _ _ }
|
Casing: Oia _2_E0._ _  tengn ________5 ft.type ___BVC_____
l Driting Company Sierra Pacific _ priling Methog Hollow Stem Auger | No'es
Orter _ _Lyon Pera _ __ ___ _togny Kelly Kline __ . __ __ .
I =7 :
: o - L3 - . . o
= 2 g E. E E Descriptiory Sail Classilication
- ——] =
'“'H“i I Greenish clayey silt (fill, soft, moist, no product
l ML odor)
Ti|[4#] Black clayey silt (f£ill, soft, moist, no product
_r"‘ | odor)
: TH T (grades gravelly)
l ML
I — = '—: T Encountered water 8/29/87 (1130 hours)
-1 2 fE ulliis
I ~— ’ ; A i T
=1 4= uliils .
T r5T= Black organic coze (soft, wet, no product odor)
I ~ = SES End of boring, installed monitoring well
|1 6] I
I |
1 Lo [
B 22 S
l 2 4 .
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APPENDIX II

STANDARD OPERATING PROCEDURES



GROUNDWATER TECHNOLOGY
STANDARD OPERATING PROCEDURE.

CONCE
S0P 8

RNING GROUNDWATER MONITORING

Groundwater monitoring of wells at the site shall be
conducted using an ORS Interface Probe and Surface
Sampler. The 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 depth to water. In addition,
water elevations are adjusted for the presence of fuel
with the following calculation:

(Product Thickness) (.8)+ (Water Elevation)
= Corrected Water 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
utilizing an optical liquid sensor and electrical con=-
ductivity to distingish between water and petroleum
products. A coated steel measuring tape transmits the
sensor’s signals to the reel assembly, where an audible
alarm sounds a continuous tone when the sensor is
immersed in petroleum product and an oscillating tone
when immersed in water. The Interface Probe is accurate
to 1/16-inch.

A Surface Sampler shall be used for visual 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 a seal as the sampler is pulled
up. The sampler is calibrated in inches and centimeters
for visual inspection of product thickness.

To reduce the potential for cross contamination between
wells the monitorings shall take place in order 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
STANDARD OPERATING PROCEDURE
CONCERNING WATER SAMPLING METHODOLOGY

SCP 9

Prior to water sampling, each well shall be purged by
pumping a minimum of four well volumes or until the
discharge water indicates stabilization 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 80% 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 l1lids 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
of the vial. The cap should then be guickly placed on the
vial and tightened securely. The vial should then be '
checked to ensure that air bubbles are not present prior

to labeling of the sample. Label 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.

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 above 10 C. will be considered substan-
dard. 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 equip-
ment which contacts the groundwater shall be 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 TECHNOLOGY LABORATORY (GTL)
STANDARD OPERATING PROCEDURE

CONCERNING SAMPLING FOR VOLATILES IN WATER (DISSOLVED GASOLINE,
SOLVENTS, ETC.).

SOP 10 '

1.

2.

Use only vials properly washed and baked.

Use clean sampling equipment. Scrub with Alconox or
equivalent laboratory detergent and water followed by a
thorough water rinse. Complete with a distilled water
rinse.

Sampling equipment which has come inte contact with 11qu1d
hydrocarbons (free product) should be regarded with suspi-
cion. Such equipment should have tubing and cables replaced
and all resilient parts washed with laboratory detergent
solution, as above. Visible deposits may have to be removed
with hexane, breath methanocl fumes. Solvent washing should
be followed be detergent washing as above.

This procedure is valid for volatile organics analysis

only. For extractable organics (for example, pesticides, or
base neutrals for EPA method 625) a final rinse with
pesticide grade isopropyl alcchol, followed by overnight or
oven drying, will be necessary.

Take duplicate samples. Mark on forms as a single sample
with two containers to avoid duplication of analysis.

Take a site blank using distilled water or known uncontami-
nated source. This sample will be run at the discretion of
the project manager.

Fill out labels and forms as much as possible ahead of
time. Use an indelible laundry marker or a Space pen.




lo0.

Preservatives are required for some types of samples. Use
specially prepared vials from GTL, marked as indicated
below, or use the appropriate field procedure (SOP 12 for
acidification). Make note on forms that samples were
preserved. Always have extra vials in case of problems.
For samples from dissclved gasoline sites or other samples
shoudl be acidified below pH 2 with sulfuric acid. Use
vials with care and keep them upright. Eye protection, foot
protection, and disposable vinyl golves are required fer
handling. Samples designated for expedited service and
analyzed within seven (7) days of sampling will be accept-
able without preservation.

Acid causes burns. Glasses or goggles (not contacts) are
necessary for protection of the eyes. Wash eyes with fresh
water for 15 minutes if contact occurs and seek medical
attention. Rinse off hands frequently with water during
handling. )

For sampling chlorinated drinking water supplies for
chlorinated volatiles, samples shall be preserved with

sodium thiosulfate. Use vials labeled "CONTAINS THIOSULFATE".
No particular cautions are necessary.

Fill vial to overflowing with water, avoiding turbulence and
bubbling as much as possible. Water should stand above lip
of wvial.

Carefully but quickly slip cap onto vial. Aveid dropping
the teflon disc from cap by not inverting cap until in
contact with vial. Disc should have teflon face toward the
water. Also avoid touching white teflon face with dirty
fingers.

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

Label wvial using indelible ink as follows:

a) Sample I.D. No. (and "Groundwater Technology" if
not on preprinted label).

b} Job I.D. No.

c) Date and Time.

a) Type of analysis requested.

e) Your name,



——

11.

12,

13.

14.

Unless the fabric type label is used, place scotch tape over
the label to preserve its integrity.

For Chain of Custody reasons, sample vial should be wrapped
end-for-end with scotch tape or evidence tape and signed
with indelible ink where the end of the tape seals on
itself. The septum needs to be covered.

Chill samples immediately. Samples to be stored should be
kept at 4°C (39°F). Samples received at the laboratory
above 10°C (as measured at glass surface by a thermocouple
probe}, after overnight shipping will be considered substan-
dard, so use a high quality cooler with sufficient ice or
freezer packs. (Ccolers are available from GTL).

Fill out Chain of Custody.
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A division of Groundwater Technology, ine. =t v:rl.mdwai‘:er‘ TEC!".ﬂDngy, Irne.
408@~5 Bike Lare

Western Region Concaord, C3. 94327

4080-C Pike Ln., Concord, CA 94520 ARQJECT #:393-799-320@-2

(415{685J852 LOCATION: Emeryville, CA

Outate o) 200, 4257143 SAMPLED: Q@8-32-87 BY: K. Kline

’ RECEIVED: BB-31-87 BY: K. Castro
ANALYZED: @8-21-87 BY: P. Sweet
MATRIX: Watar J. Floro
TZST RESLLTS { ppb)
| MDL ILAB # i el {  EQ23 | eads4 b 8203 | EQ@E i
COMPCUNDE i {I.D.# I M—F i MW EoMW-H I MW-I | mW-I !
Banzene 0.5 @.5 @.5 12,9 @.5 @.5
Ethylbenzene 2.3 (2.3 2.3 7.3 2.5 (9.5
Toluene 2.2 (P S 2.3 £.32 (A, 5 @,
Yy lanes 2.5 Q.3 2.5 30,3 @. 3 (8.5
Tokal BTEY 2.5 {2, 5 {2.5 o5, & {2.5 9.5
Chlorobenzene - - - - - -—
1,2 DC2 - - - - - -
1,3 DCH - -- - - - -
1,4 DOE - - - - - -
MEK - -— - — - -
MIBK - - - - —— -
Misc, Hydroecarbons 2.3 (0.3 @.5 16.2 (8.5 (2.3
(Ca-12)
Total Volatile 2.3 a.5 {2.35 71,9 {2.5 (6.5
Hydrocarbons *1

= Not Requested, MDL = Mathod Detection Limitid compound below this
level would not be detected.
ME¥ = Methyl Ethyl Hetone MIBK = Methyl Izaobutyl Ketone
METHGDS: Modified EFR Method €02,
Total Velatile Hydrocarbons is the summaticon of Tatal BTEX and
Miscel laneous Hydrocarbons.
#1 = Sample foamed during purpge indicating possibla presence of surfac-
tants. Sample was diluted 1:1
Multiply detection limits by &.
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Environmental

A division of Groundwater Technology. Inc,

Waeastern Region

4080-C Pike Ln., Concord, CA 94520 SRCJECT MER: Joyce Miley

(415) 685-7852 BROJECT #: ZEQz-799-8290-2

In CA: (800) 544-3422 LOCATIOM: Emeryville

Qutside CA: (800) 423.7143

TEST RESULLTS {ppbi
mDL iLRE & | &7 | E208 | i { i

COMPOUNDS iI.D.& 1 M= ! MW-L ! | ] !
Bznzene 2.5 (2.5 Q.32
Ethylbenzere @a.5 (0. S (0.3
Talusvne 2.5 .= {@8.3
Ivleves Q.3 ¢, = (2.5
Total =TEX 2.5 (2. (2.5

Chioraobenzene - - - —_—

MIEK - — -

Misc. Hydroecarbons 2.5 (0.5 {R.5
(C4-C£12)

Tatal Valatile a.5 (8.5 (9.3

Hydrocarhons

= Not Reguested DCB = Dichlorchanzens MEK = Methyl Ethyl Ketone
MIBF = Methyl Iscbutyl Hetone
MDL = Method Detection Limitt compound below this level would rot be detected.
METHOD: Mcodified EPA Method E0Z.

Total Yoalatile Hydrocarbons is the summation of Total BTEX an
Mizpellanecus Hydrocarbons. L/ﬁ:i;?f

SAFY KHQLI#P, Ph. -y Director
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Joyes Miley
A givision of Groundwater Technology, Inc. ' N

Graundwater Technology, Inc,

Wastern Region 480-0 Pike Lane
4080-C Pike Ln., Concord, CA 94520 Congerd, CA. 94329
(415) 685-7852 PROJECT #:203-729-822@-1
In CA: (800) 544-3422 LCCATION: Emeryvilla, CA.
Qutside CA: (800) 423-7143 SAMPLED: @8-33-87 BY: K. Kline
RECEIVED: 98-31-87 EY: K. Castro
ANALYZED: 89-91-87 BY: K. Patton
MATRIX:  Water R. Bly
TEST RESULTS {mpan
LB # | 5995 | §3%& © 5937 |
PRRAMETER | Units I MDL | I.D.% | MW-F 1 WMW-5 | MW-H |

Py

Total Petralszum
Hydrzczarbone

MDl. = Method Detection Limit.
METHDD: EPA 41R.1
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A division of Groundwater Techngology, inc.

Western Region

4080-C Pike Ln., Concord, CA 94520
(415) 685-7852

In CA: (800) 544-3422

Outside CA: (800) 423-7143

PROJECT MGR: Joyoe Miley
PROJECT #:203-739-3229~1
LOCATION: Emeryvilia, CR.

TEST REZLLTS {pgm}
Lap # | 5938 = | e0oE
PARARMETER b Unite | mbL P LLDH T M-I L Mh—T N
ahal Peorolsum 1 {1 L] {1
Hydpooarbons

MDL = M
METHOD:

gthod Detection Limit.
EPA 418.1
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A division ot Groundwater Technology, Inc.

Western Region

4080-C Pike Ln., Concord, CA 94520
(415) 685-7852

In CA: (800) 544-3422

Outside CA: (800) 423-7143

PROJECT MER: Joyce Mil
BRCJECT 4:203-75%5-3272
LOCATION: Emeryville, ©

L 1 B [
! ML !

-
om
& 3

_.
[

MDL = Mzthod Dete
METHOLD: EPA 418.1
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A division of Groundwater Technology, Inc.

Wastern Region

4080-C Pike Ln., Concord, CA 94520
(415) 685-7852

In CA: (800) 544-3422

Cutside CA: (BOO) 423-7143

TEST RESULTS (ppm)

?3-32-87
mh
PEDJECT MGR:

Page 1 of 2

Joyece Miley

Broundwater Technolegy, Inc.
498¢-D Pike Lane

Concord, CB, 94529

PROJECT #:203-733-8220-3

LOCATION:
SAMPLED:
RECEIVED:
ANALYIED:
MRTRIX:

Emeryvills, CA.
28-30-87
M8-31-87
9/1-2/87
Water ' s.

BY: K.
By: K.
BY: P.

Kline
Castro
Voitoff
Khalifa

MDL  ILAR & |

iI.D. # |

60273

COMRCUNDS M-F

EQL0 |
-G |

6a11 |
Ma—H |

g1z i
M-I |

E213 !
Miy—J i

Aluminum

Ant imony

Arsenic 1 {1
Barium
Barvyllium
Cagmium
alcium
ohalt
onper
Gallium
Germanium
Gzld

Iraon

Total Lead
Lithium
Magnesiuam
Mangarnase
Mo lybdenum
Micks!
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Tin
Tungsten
Varnadium
Zinc
Zirconium

IREYRY NS

2.2z

{B. @z

{1

. 181

{1 {1 {1

{(@.82 {@.82 (2. 02

—— = Not Requested.
level would not be detected.

METHCDS: Lead = 3028/7421. Arsenic

. 3005/6210,

MDL = Method Detectiom Limiti compound below this
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A division of Groundwater Technoiogy, Inc.

r

Westarn Region

4080-C Pike Ln., Concord, CA 94520
(415) 685-7852

In CA: (800) 544-3422

Outside CA: (800) 423-7143

TEST REBULTS (ppm)

Hage 2 of 2

PROJECT MGR: Joyce Miley
PROJECT #:1303-759~329Q@-3
LACATION: Emeryville, CA,

i MDL ILAE % I 6@14
COMBPQUNDS | [I.D. % I MW-¥

6815 | | I
MW-L 1 | 1

Aluminum
Aat imony

Arsanic | {1

Barium
Beryllium
Cadmium
Caleoium
Cobalt
Copper
Gallium
Germanium
Gold

Iron
Total Lead
Lithium
Magnesium
Margansse
folybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Tin
Tungsten
Yanadium
Zine
Zirconium

@.22 S.45

-— = Not Requested.

MDL = Method Detection Limiti compound below this

::;;} wi2;2(59* be detected.
NP, 4

METHODS:

SAFY HHﬂLIéa?rPh.D.“ﬁgirector
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A division of Groundwater Technology, Inc.

Page 1 of 1

Jayce Miley
Broundwatar Technolegy, Inc.
4982-D Pike Lane

PROJECT MGR:

Eoneord, CA, 34329
V%esstgm Region c PROJECT #:223-759-8220-4
4080-C Pike Ln.,, Concord, CA 94520 TIOM i
(415) 685.7852 LECQ.IGt. Emfryrxlle, CA ' ) .
) SAMPLED: @Q9-02-87 BY: §. HKranyak
In CA: (800) 544-3422 S '
Outside CA: (800) 423-7143 RECZIVED: @9-22-87 BY: K. Castra
ANALYZED: @9-23-87 BY: P. Sweet
MATRIX: Water ' J. Floro
TEST RESULTS {ippb)
! MDL ILAR # | &274 | ! | I
COMRCUNDS | II.D. # 1 R ] | I [
Benzene .3 4787
Ethylbenzene 8.5 1534
Taluen= a.5 12142
Xylarnss ' 0.3 7199
Total BTEX .= EESED
Chlorobenzene -— -
i,2 DCE - -
1,3 OCE - -
1,4 DCE - -
MEH — -
MIBK - -
Misec. Hydrocarbons 2.5 27164
{(C4—-12)
Toftal Valatile 2.3 83724
Hydrocarbons
= Not Regquested, MDL = Methoad Detection Limiti compound below this

level would not be detected.
MEK = M=thyl Ethyl Hetone MIEBK =
METHCDS: Modified EPA Method &32.

Methyl Iscbutyl Ketone

Total Volatile Hydrocarbons is the summation of Total BTEX and

Miscellaneous Hydrocarbans.

S, AL/

SAFY KHQLIFg' Ph D., Diféctor

i
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A division of Groundwater Technology, Inc. B3/@4/87 RW
. PROJEZCT MGR: Jeoyee Miley
Wastern lRegion Groundwater Technolaogy, Inc.
4080-C Pike Ln., Concord, CA 94520 4089~ Pike Lane

(415) 685-7852

ln CA: {800) 544_3422 CDnED?‘d, CQ. 9453@ ’

Outside CA: (800) 423-7143 PROJECT #:293-793-820@-3
LOCATIOM: Eweryville, CA.
SAMPLED: @9-@2-87 BY: 5. Kranyal
RECEIVED: 29-22-87 BY: K. Castro
ANALYIED: @3-03-87 BRY: R. Bly
MATRIX: Water
TEST RESULTS {ppm!
LAB # | £@73 I | i
PCREMETEZR I Units | mMoL 1 L.B.# | RW | ! i
Total Pebrolaum 1 J55
Hydrocarbons

MOL = Msthod Detection Limit,
METHCD: EPA 418.1

S/ kUL

Sary KHQLIFA/-Ph D. [D1rector
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-— Loboratonesc:

A division of Groundwatef Technotogy, Inc.

Waeastern Reglon

4080-C Pike Ln,, Concord, CA 94320

(415) 685-7852
in CA: (800) 544-3422
Cutside CA: (800) 423-7143

TEST RESULTE

{ppm!

cs
@3/a8/87

PROJECT MER:

PROJECT #:

LOCATION:
SAMPLED:
RECEIVED:
AMALYZED:
MATRIX:

Page I aof 1

Joyce Miley

Groundwater Technology, Inc.
428@-D Pike Lane

Concord, CA., 394322
203-793-32a0-5
Emeryvilias, CR.
B3-02-87
d°-22-87
A3-Pa—-a7

Watar

BY:
BY:
BY:

8. HKranyak
K. Castrgo
P, Voitoff

MDL tLAR #
[I.D. #

I
!

£275
Rl

Rlumirgm
Frnt iatony
Arganic 1
Barium
EBavrylliunm
Cadmium
Calcium
Cobkalt
Copper
Gallium
Germanium
Gald

Iron

L=ad
Lithium
Magresium
Manganasa
Malyhdenum
Nizkel
Eotassium
Selenium
Silver
Sodium
Styrontium
Thallium
Tin
Tungsten
Vanadium
Zine
Zirconium

{1

{ .23

= Nof Requested. MDL =
level would not be detected.
METHODE: Arsenic 30035/6@132.
Lead 30@S/7421.

Method Detection Limits compound below this

(4 /CZ/

SAFY KHdE/Z;, Ph. D

Director




