REMEDIATION SERVICE, INT’L.

P.O. BOX 1601, OXNARD, CALIFORNIA 93032
(805) 644-5892 + FAX (805) 654-0720

August 3, 1990

Larry Seto

Hazardous Materials Specialist

Alameda County Health Care Services Agency
Hazardous Materials Program

80 Swan Way, Room 200

Oakland, California 94621

RE: Desert Petroleum station #796
2844 Mountain Boulevard
Cakland, CA

Dear Mr. Seto:

Enclosed is a copy of station #796's site assessment report
for your review and comment. Four borings were advanced and
sampled, and then completed as groundwater monitoring wells.
Hydrocarbon contamination was found in both the so0il and
groundwater. However, it appears to be concentrated near
the super-unleaded tank.

If you have any questions or concerns, please give me a
call.

Sincerely, [

Senidr Project Geologist

encl.

cc: Desert Petroleum, J. R.
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1.0 INTRODUCTION

This report presents the data and findings of additiocnal
environmental assessment work completed at Desert Petroleum's
station #796. This station operates under the Arco trade name
and is located at 2844 Mountain Boulewvard, Oakland, Alameda

County, California (Figure 1). '[ igﬁﬁ@hﬁﬁinﬁﬂﬁ“ﬁlﬁ#ﬁ%&d'iﬂ?&l#ﬂ‘4

of hydrocarbons was discovered during the replacement of supply.
linés;bgtween thé_underground storage tanks and the pumps.
Remediation Service, Int'l (RSI) has been retained to further

delineate the gasoline contamination.

1.1 Site Description

The site 1s occupied by a retall gascline ouvtlet supplving

)

g
-

i
1}

U

gular, regular-unleaded and super-unleadsd gasolines. Th
gasoline underground stcorage tanks have capzacities of 3,000
galions (super unleaded), 4,000 galions {(regular) and 10,000

gallons (regular unleaded). Burface improvements include a

in

cashiers building, ftwo pump isiands and cancpy (Figure 2).

1.2 Background Sfummary
Soll contamination was initially identified during replacement of
the gaseline supply lines. Four scoil samplies wers collected from

beneath the previous supply lines in the vicinity of the fuel

T

vumps, under the direction of Alameda Coun%ty Healifh Care Services

2

perscnnel. Laboratory analysis of the samples showed total

reiroleum hydrocarbon (TPH} concentrations ranging from 8 to 87

parts per million (ppm). An additional sample takxen near the
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edge of the super unleaded tank had a TPH concentration of 8,400

PRI .

The next phase of characterization was conducted by On-Site
Technologies. Thelir excavation work started on July 7, 1989 and

continued through August 18. Soil was removed from the south end

of the super unleaded tank, creating a hele approximatél
in-radius apd 12 feet deep. All excavated dirt was stockpiled
onsite in three separate locations. Soils uncovered by the

excavation consisted of clays and gravelly clays. Groundwater

_flowed into the excavation and stabilized at 8.5 toc 8.7 feet

below grade.
e

Laboratory analyses of soil and wat=r samples indicated a fairly

el

ined plume of hydrocarbon contanminaticon in the sell at the

0
t-h

MY
s

1]

outhern end of the super—-unleaded tank. TPH concentrations for
solil samples from the excavation ranged from 2 to 3,300 ppm. A
groundwater sample obtained freom the 2xcavaticon contained a TPH

concentration éf 160 ppm.
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2.1 Ass

(M

{t

ssm Procedures

)]

n
Under the supervision of an RSI geologist four =oil borings, RS-1
through RS-4, were advanced and sampled on May 29 and 30, 1990

3,

ch boring was completed as & 4—inch PVC-cased

173
)

{Figure 2).

»

groundwater monitoring well., During 4drilling operations soil
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samples were collected every 5 feet, starting at 5 feet beneath
ground sufface {bgs} down te the total depth of each boring.
These samples were used for laboratory analysis, field testing
and soil description. The boring logs, a description of drilling
and soil =zampling operations and a well construction diagram

are included in Appendix A. Table 1 presents well construction

specifics.

211 drilling ﬁas done by:
Kvilhaug Drilling
1109 Landini Lane
Concord, CA 94520

License Nupbsr 4822390

Both scil and groundwater samples were transported to a
California certified laboratory for analvsis of kenzene, toluene,
ethyl benzene and total xylenes (BTHE)} and total petroleun

hydrocarbons (TPH) using EPA methods 8020 and 80LE.

o]
Y
t._.J
w2
td
)
o h)
o
e

All samples were a
Superior Analytical Laboratory., Inc.

138% Fairfax Street, Suite D

N

an Francisco, CA 94124

e}

- P - -

and Table 3 gives a summary of znalytical rssults for groundwater

- T T Al

samples. The comgplete laboratory remorts and chain of custody

documents are included in Appendix .
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Groundwater was encountered during drilling in all borings.,
Upeon completion of the wells, esach well was developed by surging
and bailing. All the wells went dry after a very short time.
Approximately 25 gallons were recovered from RS-2 and RS-4, 35
gallons from RS-3 and 50 gallons from RS-1. After sufficient
recharge into the wells, groundwater samples were collected.

The primary purpose for well development is to ensure maximum
groundwater flew into the well, with as little sediment as
possible. At this site the adequacy of well develcopment was
severely limited by the very slow rate of groundwater recharge.
Since the possible presence of a free preduct or 4isscolved phase
was unknown, no additional water was added teo the wells for

development purposes.

The site is.underlain by primarily fine-grained sediments to a
depth of 25 feet. The two northwestern borings, RS-2 and RS-3;
penetrated clay or silt lavers with minor constituenis oI sand
and/or gravel.. The twe southern borings, R3-1 and RE-4, have
clay layers interbedded with silty or clayey sand beds. Tha

proportion of sand layers to clay layers in thesse latter two

beorings is almost equal.

Three so0il samples from each horing were gelected for analysas,

i

k.

except for @e chosen. Moderate

28=-3 which had only two samp
concentrations of TPH were found in RS-1 at 10 fest (58 ppm} and
in RS-2 at 5 feet (22 ppm} and 8 fe=t {240 ppmi. Low levels of

STEX, below - ppr, were identified in all the other soil samples.
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2.3 Findings - Groundwater

Groundwater occurs at very shallow depths at the site.

water levels collected on May 30 ranged from & ft to 8.3érf£'
_bgﬁ_{Table 4). A groundwater elevation map was contoured based
oﬁ the May 30 measurements (Figure 3). The local gradient
appears to be to the southwest, which is expected based on the

topography.

Analvtical results show that there are low to moderate levels

of hydrocarbons in groundwater. The State standards for TPE and

fud

BTX maximum contaminant levels in drinking water were exceesded
in RS-2. The analytical results from RS-1 were vary similar

except Xylenes were within standards. Only benzene eXxcesded the

drinking water standards in RS-3 and RS-4; tha other compounds

bl

beleow allowable drinking water concentrations.

-
L

wWwere wel

3.0 CONCLUSIONS

The presence of hydrocarbons was identified both in the soil and
in the groundwater in all four borings. The two borings, R&5-1
and RS-2, nearest the suspected leakX source {over spill Irom the

super-unleaded tank}, had the hicghest hydrocarkon concentrations.

All three tanks were precision tastaed and determinesd to e

"tight". The other two borings, RS-23 and RS5-4&, had wvery Low
concentrations in both the soil and groundwatsr. RS-3 is up-

gradient of the tank and R5-¢ is down-~gradient of the suspected
leak source. Significant goil contamination appears toe bs

located near the super-unleaded tank. Even though groundwater




Site. Assessment Report DP 796
July 25, 1950 Page 7
is found at 6 ft to 8 ft bgs, no free product was found and
elevated dissolved phase concentrations also appear to be located

near the super unleaded tank.
4.0 LIMITATIONS OF INVESTIGATIONS

The discussion and recommendation presented in this report are

based on the folleowing:

i. The professional performance of the perscennel who conducted
the investigations.

2. The observations of the £field personnel.

3. The results of laboratory analysscs performed by a2 state

certified laboratory.

15

Any referenced documents.

, \
ations of the Stats

o
l..J
Q
Ih

Our understanding of the regu

California; alsco, if applicable, other local regulations.

The services performed by Remediation Service Int'l have been
conducted in a manner censistent with the lezvel of care and

skill ordinarii; exercised by menmpers cof our preofesszion currently
practicing under similar conditicnes in the S8tate ¢f Californisa.
FPlease note that contaminaticn of so0il and/or grecundwater nmust

imely manner. No

M

Mo, 3233
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Location Map
Desert Petroleum
Station #796
2844 Mountain Blvd.
Oakland, CA
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QOverhead Wires

ARCO
Station

Site Plan
Desert Petroleum
Station #796

2844 Mountain Blvd.
Oakland, CA

® Monitoring Well Location

Approximate Scale:

1" = 25!
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Overhead Wires

GROUNDWATER ELEVATION MAP
. 5/30/90
Desert Petroleum
Station #796
2844 Mountain Blvd.
Oakland, CA

@ Monitoring Well Location

Approximate Scale: 1" = 25!




TABLE 2

Desert Petroleum Station #796

Summary of the Analytical Results fo# il

f?;fmg/kg)

Well Depth Benzene
I.D. (£t)

Ethyl Benzene

R3=1 5 C.59
RS~1 1 b.an
rRs-1 23 0.004
RS~2 b ‘1.30
RS-2 25 0.059
®S-3 5 0.084
®5-3 25 0.004
RS-4 5 g.079
R8-4 7 0.037
Rs-4 Z5 04006

Toluene Xylenes
.53 D.76
&.00 5.20
0.003 ND
C.85 2.50
7.30 20.0
0.08 0.068
0.014 0.030
0.009 0.020
0.006 0.028
0.006 0.0086
0.007 0.005

T?H - Total Petroleum Hydrocarbons

0.085
0.850
ND

O
<
<

=
[ 1=

[
>
=S o
CF CF e




TABLE 3
Desert Petroleum Station #796

Summary of Analytical Results for Groundwater (mg/1)}

Well I.D. Benzene Toluene Xylenesz Ethylbenzene Y
RE8-1 0.37 0.42 0.32 0.04 2.7
RS-2 7.2 4.8 3.3 0.30 23
RS-3 0.002 0.001 0.15 0.001 0.33
RS-4 0.009 0.011 0.049 0.009 .44
TABLE 4
Desert Petbroleum Staticn #75%6

Well I.D. Depth To Wellhead Groundwater
Groundwater mlevation Elevation

RS-2 7.20 £89.25 582.08%

R3-2 7.086 £89.00 531,594

RS-3 5.00 550,00 584.00

R5-4 g.34 £39.06 680.72

Elevation of RS-3 estimated pased on U.5.G.5. togographical map

of the area. IZlevation of other wellheads rafasrznced to -2




All Measurements in feet,

TABLE 1

DESERT PETROLEUM STATION #796

WELL CONSTRUCTION DATA

unless otherwise noted.

ZATE CCNSTRUCTED
TYPE OF CASING
CASING DIAMETER

TOTAL DEPTH
BLANK CASING
SLOTTED CASING
SLOT SIZE

CEMENT
BENTONITE PLUG
FILTER PACK
TYPE OF PACK

05/29/90
PVC
4 INCH

31
O -5
5 - 30
0.C2 INCH

- 2

- 4

- 31
3 SAND

Hoaks OO

05/3C/39G
PVC
4 INCH

<O O b
|

H RO
I

05/3C/90
PVC
4 INCH

05/3¢/90
PVC
4 INCH

1

GOk
1
8]
o

He ok O O

3 SAND




LEGEND SHEET FOR BORING LOGS

BORING LOG SYMBOLS MONTTORING WELL SYMBOLS

Modified California

\/‘Z\I\l
Sampler (blow count) ririrr] Concrete Seal
AT
No Sample Recovered
Bentonite Seal
g First Water Encountered
! Measured Water Level Sand Pack
- — — — Inferred Contact BRI
:}:33{1 Native Backfill
Known Contact LLELELLL

/ Gradational Contact % Slotted Section of Casing

LITHOLOGIE
%7 ff})ﬂ“r i Silty Y947 Sandy
/ // CLA}:’. ' ! r“P‘ CLAY //fj CLAY SILT
HHIHH Clayey il H Sandy 7554 Clayey
SILT AN sILT SAND L2227 SAND
. LRI Gravels & Tolalo it All Silty
Silty 330233323 Gravel-Sand :3:3:3:3: or Clayey %&7“ Bedrock
SAND £a%a%%% Mixtures o000l (Gravels
LAY VAN
A A oo Asphalt/
Radey Fin WA Concrete




DEFINITION OF TERMS

USCS CLASSIFICATION FOR SOILS

HIGHLY ORGANIC S0ILS

PRIMARY DIVISIONS oS SECONDARY DIVISIONS
Well graded gravels, gravel-sand mixtures,
CLEAN GwW
GRAVELS I?E%%V%II’;SAN lfttle or no flnes _
i MORE THAN HALF OF % FINES GP Poorly graded gravels ox gravel-sand
3 E;‘J]E COA%%%G%%AC%‘I]_:I%:!I 18 ) mi’xtures, l‘ftt?e or no fines
amgm NO.4 SIEVE SIZE M | silty graXels, gravel-sand-silt mixtures,
wH non-plastic fines _
o & WITH FINES
¥ fﬂﬁ gc | Clayey gravels, gravel-sand-clay mixtures,
55 4] plastic fines :
-
o o
o Bfo Well graded sands, gravelly sands, little or
W EEN SANDS g};ﬁég’ SW | no fines ! '
v LESS THAN
Eggg MORE THAN HALF OF (5% FINES) sp Poorlyfgraded sands, gravelly sands, little
' %E NO.4 SIEVE SIZE SM §ilty sands, sand-silt mixtures, non-plastic
sSC C}ayey sands, esand-clay mixtures, plastie
fines
“ Inorganic_sllts and very flne sands, rock
N ML f}our, silty Tr clayey %ine sands or clayey
o B SILTS AND CLAYS silts with s1ight plastiecity
m L]
3 Oﬂ cL | Inorganic clays of low to medium plasticity,
o Egg L%,QgéDTLn}}IEo%S gravélly clays, sandy clays, lean clays
[ émﬂ E HA oL | Organjc silts and organic silty clays of low
% tn? plasticity
Z =H
< E.-'lg my | Inorganic silts, micacTous or diatomaceous
T e fine sandy or silty soils, elastic silts
w i SILTS AND CLAYS
Z mpis CH | Inorganic clays of high plasticity, fat clays
ic EE‘ LIQUID LIMIT IS%
gg GREATER THAN 50 oH | organijc cia¥s of medium to high plasticity,
ocrganic silts
Pt | Peat and other highly organlc soils




 DESERT PETROLEUM STATION #796 MONITORING WELL: Rg-  S'eet 1ol

Qakland, CA Logged By: BJM

. Date: 5/29/90 Casing Size & Type: 4" PVC
Time Statted/Finished: 12;15/3:30 Screen Size & Type: 4" PVC; 0.020" Slots
Sampling Method: Mod Cal Fliter Pack: #3 Sand
Rig Type: Mobile B-61 HSA Traffic Cover Elevation:
Drilling Contractor: Kvilhaug Datum/MReference:

?EEF;% S"m.?.LE ;;ﬂ ?_:fl_‘::v ﬁgg? D:%ts uscs SOIL DESCRIPTION AND NOTES

0

SILTY CLAY, BLACK,

5 S0 5,18, 40

%_QLAL BLACK TO GREENISH-GREY, STIFF, DAMP,

10 130 7 14 20 SILTY CLAY, TAN AND G;EENISH -GREY MDTI'LED STlFF

VERY 8AMP TO WET, -HY DR

[1]

SILTY SAND WITH MINOR GRAVEL (<10%), TAN, VERY FINE-FINE

15— 2| 122 GRAINED, SLIGHTLY STIFF, §ET, NO HYDROGARBON ODOR.

SILTY SAND AND GRAVEL, TAN-BROWN, FAIRLY STIEF, SAND IS
FINE-COARSE GRAINED, POORLY SORTED, GRAVEL UP TO 1 1/2°
DIAMETERAWET, NO HYDROCAREON ODOR.

20 — 5 15, 25, 25

b1

o5 < 6, 12 22 CLAY WITH MINOR SAND {<5%), TAN, STIFF, DAMP, SAND IS VERY
] COARSE GRAINED, NO HYDROCARBON ODOR.

30 <1 8 12 30 CLAYEY SAND AND GRAVEL, TAN, FAIRLY STIFF. SAND IS
] T FINE-COARSE GRAINED, POORLY SCRTED. GRAVEL UP TO 1/4*
- DIAMETER, VERY DAMP, NO HYDROCARBON ODOR.
] TO AT 31 FEET,
— CSG AT 30 FEET,

35 —
—

40 —

L1 L]

1iill
L
iy
THII




- . S e
.DESERT PETROLEUM STATION #796 MONITORING WELL: Rs-2 oot 1ol
Oakland, CA Logged By: BJM
Date: 5/30/90 Casing Size & Type: 4" PVC
Time Started/Finished: 9:30/12:00 Screen Size & Type: 4" PVC; 0.020" Slots
Sampling Method: Mod Cal Filter Pack: #3 Sand
Rig Type: Mobile B-61 HSA Traffic Cover Elevation:
Drilling Contractor: Kvilhaug Datum/Relerence:
DEPTH | SAMPLE| PID | BLOWS PER WELL * '
(FEET) INT. pem | HALFFooT| DETAILS uscs SOIL DESCRIPTION AND NOTES
|y |
0 W SILTY GLAY. BLACK.
_ % cL
.| 180 _— o f ﬂLD'_QLA.‘L D.:IRK GH;Y-BLACK, STIFF, DAMP, SLIGHT
— 110 7 15. 32 = | SANDY CLAY WITH MINOR GRAVEL (<5%). TAN AND GREY-GREEN
P MOTTLED, FAIRLY STIFF, VERY DAMP. SAND IS FINE GRAINED,
STAONG HYDROCAREON ODOR.
SANDY CLAY, AS ABOVE, BEMGHT HYDROBARBONGOOR. -
10 — 120 7,15, 35 -
— cL
6 7 18 30 SANDY CLAY WITH MINOR GRAVEL (10-20%}, TAN, FAIRLY STIFF,
15— T DAMP, SAND IS FIINE-COARSE GRAINED, POORLY SORTED,
= GRAVEL TO 172" DIAMETER. NO HYDROCARBON ODOR,
— CL
00 — 3 5, 15, 20 SANDY CLAY AND GRAVFL (<5%), AS ABOVE.
25 —] <1 B 12,20 | vé CL | SANDY CLAY AND GRAVEL (<5%), AS ABOVE.
] TD AT 25 FEET.
— CSG AT 25 FEET.
30 —
e L
35 —
40 —
45 —




" Sheet 1 of
DESERT PETROLEUM STATION #796 MONITORING WELL: RS-3 et1ofi
Oakland, CA logged By: BJM
Date: 5/30/90 : Casing Size & Type: 4" PVC
Time Started/Finished: 12:30/2:30 Screan Size & Type: 4" PVC; 0.020" Slots
Sampling Method: Mod Cal Fitter Pack: #3 Sand
Rig Type: Maobile B-61 HSA Traffic Gover Elevation:
Drilling Contractor; Kvilhaug Datum/Reference:
DEFTH | SAMPLE| PID | BLOWS PER WELL
(FEET) INT. opm | HALFFooT|  DETAILS Uscs SOIL DESCRIPTION AND NOTES
0— CLAY, BLACK, STIFF, DAMP, NO HYDROCAREON ODOR.
CLAYEY SILT, TAN AND GREY MOTTLED, STIFF, DAMP, NO
5 — 71 51325 HYDROCARBON ODOR.
; SANDY CLAY. TAN, FAIRLY STIFF, VERY DAMP, NO
10 — < 513,17 HYDROCARBON CDOR.
1 7 12 18 SANDY CLAY WITH MINOR GRAVEL (£5%) WITH THIN
15— He INTERBEDDED (4" THICK) OF CLAYEY SAND. TAN, FAIRLY STIFF,
— WET. SAND IS FINE-COARSE GRAINED, POORLY SORTED. NO
— HYDROCARBON ODOR.
< 6 12 16 SANDY CLAY WITH MINCR GRAVEL (<5%), TAN, STIFF, VERY DAMP
20 — L TO WET, NO HYDROCARBON ODOR.
25 — <1 8,15, 20 SANDY CLAY, AS ABOVE.
— TD AT 25 FEET.
— CSG AT 25 FEET.
30 — ,
35 —
40 —
45 —
] Y a1




A . Sheet 1 of 1
. DESERT PETROLEUM STATION #796 MONITORING WELL: RS-4
Oakland, CA Logged By: BJM
) Date: 5/30/90 Casing Size & Type: 4" FVC
Time Started/Finished: 3:00/6:00 Screen Size & Type: 4" PVC; 0.020" Slots
Sampling Meathod: Mod Cal Filter Pack: #3 Sand
Rig Type: Mobile B-61 HSA Trafflc Cover Elevation:
Orilling Contractor: Kvilhaug Datum/Refarence:
?FEE?;; SP;L".'; LE ;p‘z iﬁgigg? Dgfﬁhts uscs SOIL DESCRIPTION AND NOTES
0 —
CLAYEY SAND WITH MINOR GRAVEL (5%), GREEN[SH-GREY
5— 15 | 7.25.40 FAIRLY STIFF, FINE GRAINED, DAMP, SAJH BON,;
— ODOR..«
TAN AND GREENISH-GREY MOTTLED, FAIFILY
| 22 7.15, 25 STIFF, FINE GRAINED, DAMP, SE3GHT MYBIROC
TAN AND GREENISH-GREY MOTTLED, STIFF,
10 — 181 1 612,15 DAMP, MODERATE HYDROCARROM QDOR,
SANDY SILTY CLAY, TAN, STIFF, VERY DAMP, NO HYDROCARBON
15 — <1 6,12, 20 ODOR.
<1 79 12 CLAYEY SAND WITH MINOR GRAVEL (<5%), TAN, FINE GRAINED,
20 — s FAIRLY STIFF, VERY DAMP, NO HYDROCARBON ODOR,
a5 < 7 12. 30 SANDY CLAY WITH MINOR GRAVEL (<5%). TAN, STIFF, DAMP, NO
= T HYDROCARBON QDOR.
— TD AT 25 FEET.
— CSG AT 25 FEET.
30 — t
35 —
40 —
45 —
] _-_I_LI




DESCRIPTION OF BORING TECHNIQUES AND SAMPLING PROCEDURES

Under the supervision of a Remediation Service Int'l - (RSI)
geologist, the soil borings are advanced using a truck mounted
hollow-stem auger. Each auger flight is 5 feet in length with an
inner diameter of 3.5 inches and an outer diameter of 8 inches.

A pilot assembly, in conjunction with the auger head which is
fitted with cutting blades, helps advance the auger through the
soil and prevents solids from entering the hollow-stem portion

of the auger. The hollow auger acts as a "temporary casing™
preventing collapse of the borehole wall. Soil cuttings are
carried up to the surface via the auger flights.

When the desired sample depth is reached, the drill bit and
center plug are removed from the auger stem and replaced with

a Modified California Split Spoon sampler. Usually, sampling

is done at the end of each 5 foot auger flight. The sampler
consists of an outer 12 to 18 inch ilong "split barrel"” sampler

in which a thin-walled set of rings is inserted. These rings are
brass or stainless steel cylinders, each 2.0 to 3.25 inches in
diameter and 3 to & inches long.

A 140 pound hammer is used to drive the sampler into the
formation below the bottom of the auger flight, thereby filling
all of the sampling rings with soil. This method allows for
collection of an undisturbed scil sample, preventing introduction
of overburden soil by the drilling process. The number of

hammer blows (blows per foot, BPF} to advance the sampler a given
distance is recorded on the boring log. This gives an indication
of the amount of force required to recover the sample.

After retrieving and dismantling the sampler, all the thin tube
rings are removed. The bottom ring is immediately sealed for
laboratory analysis by covering both ends with teflon sheeting,
plastic caps and securing the caps with tape. If some of the
soil in the bottom ring has fallen out or appears to have been
disturbed during the recovery operation, the second to last ring
is used. This ring is labeled and placed in an ice ¢hest for
cold storage pending transportation to the laboratory. This
packaging protoccl is designed to prevent less of volatiles
from the se¢ll sample, and to prevent any cross contamination.
Standard chain of custody procedures are followed for ail
sampies.

Soil from the second ring is used for £ield analysis of possible
hydrocarbon contaminaticn. The sample i1s placed in a Zipleoc

bag, sealed and aliowed to volatilize for a HNU Photoionization
Analyzer {(PID) measurement. A head-space measurement is taken by
breaking the seal just encugh to insert the probe. The highest
reading is recorded. Howevsr, if the reading stabilizes at a
significantly different level, this also is noted. The PID has a
detection range from 0.1 ppm te 2000 ppm for hydrocarbon vapors,
when calibrated with a benzene standard.




Soils in the remaining rings are used for the field descriptions.
The field data includes a written soils description, the Unified
Soil Classification code, and any notable odors, staining or
contamination. Also recorded are unusual drilling conditions,
equipment malfunctions or other observations of field conditions
for future reference. All data are included on the boring logs.

An alternative method to the use of brass rings is glass jars for
sample collection. This method still utilizes the split spoon
sampler, but no brass rings are inserted. Instead, s0il from the
base of the sampler is encapsulated in a glass Jjar. The jar is
then treated in the same manner as soil samples in brass rings.
The remaining so0il in the sampler is used for field analysis and
description.

To prevent any c¢ross — contamination, the augers are steam
cleaned prior to drilling each boring. The split spoon sampler
is cleaned using a three step process commonly referred to as a

"three bucket wash"”. This consist of first a trisodium phosphate
wash, followed by a tap water rinse and finally a deionized water
rinse. This 'process is completed between each sample run.

211 cuttings and excess sample material recovered during the
drilling operations are placed in 55 gallon DOT hazardous waste
drums pending laboratory analysis results. Proper disposal is
the client's responsibility.
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SAMPLING PROCEDURES FOR GROUNDWATER MONITORING WELLS

Top of casing or wellhead is surveyed and referenced to
datum point.

Equipment is decontaminated using a three bucket wash.
This consists of: (1) washing the equipment in water with
trisodiumphosphate detergent; (2} rinsing with tap water;
and, (3) rinsing with deionized water.

Depth to water, depth to free product (if present) and total
depth of well is measured.

The well is bailed or pumped either until dry, or until 4 to
5 casing volumes of water have been removed. The water is
discharged into a DOT hazardous waste drum which is labeled
and left on site pending laboratory analysis of water sample.

After the well has recovered, a sample is taken using a
teflon bailer and placed in a VOA vial such that no headspace
is present. The vial 'is sealed, labeled, and cooled.

The field data sheet is completed with all pertinent
infermation.

All the eguipment is decontaminated using the 3-bucket wash.

The samples are transported to the laboratory as scon as
possible following chain of custody procedures.

Wells are sampled from the cleanest to the most contaminated.

Site conditions are noted which may potentially contaminate
the sample . . . any smoke, vapors from running engines, etc.




. | ' . GROUNDWATER SAMPLE

. SR FIELD LOG
' PROJECT NAME T S ' SAMPLE:
LOCATION Odvt andb ' ‘ WELL X
WELL NUMBER_ D ¢ - | ' |  SURFACE WATER
- _SEEP
SAMPLER 'EW/\ ’ OTHER (DESCRIBE)

DATE OF SAMPLING S / 20 /Ccc)
WEATHER CONDITIONS €t fentd ol. oot
DEPTH TO FREE PRODUCT —
DEPTH TO WATER 7.2 o

DATUM ELEVATION (msl)

GROUNDWATER ELEVATION (msl),

TOTAL WELL DEPTH 367

WATER LEVEL MEASURING EQUIPMENT fr;—m,wﬂaai_

FREE PRODUCT LEVEIL MEASURING EQUIPMENT &
EVACUATION EQUIPMENT PYC_ “Ravccp
GALLONS TO BE EVACUATED (4 casing vols.) <SS

TIME OF EVACUATION START LS FINISH_ [ 4S

TOTAL GALLONS EVACUATED X)n.'f e so

- SAMPLING EQUIPMENT mgsvaw L Bat .

SAMPLING TIME START. . FINISH { w0 .
SAMPLING RATE (ml/min.)
APPEARANCE OF SAMPLE ¢ L oAR_

FIELD OBSERVATIONS AND/OR PROBLEMS ENCOUNTERED

EQUIPMENT DECONTAMINATION 3 Teactegr vl
. SAMPLES HAND CARRIED/SHIPPED ON é/[ {"LD AT 2230
: HAND CARRIE _
(date) (time}
VIA - To Oubserse Lon
(carrier and shippexr's number) laboratory

FOR ANALYSIS OF 7\ Ptk (c,frs\ \ h&ﬁ




GROUNDWATER SAMPLE

| 'FIELD LOG
 PROJECT NAME 1P "A L ' SAMPLE: .
LOCATION DAL A 5D ' ' WELL 3¢
WELL NUMBER R&—2 _ ' ~ SURFACE WATER
:  SEEP
SAMPLEREM - OTHER (DESCRIBE)

DATE OF SAMPLING S’/'st {C(D
WEATHER CONDITIONS SwanpM ~t Coes
DEPTH TO FREE PRODUCT —
DEPTH TO WATER (| .Lo

DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl)
TOTAL WELL DEPTH 2.5~

WATER LEVEL MEASURING EQUIBMENT _[.Sv. Dpsue
FREE PRODUCT LEVEL MEASURING EQUIPMENT *

EVACUATION EQUIPMENT PUC_ Rht éd_
GALLONS TO BE EVACUATED (4 casing vols.) 46

TIME OF EVACUATION START /1S FINISH 7:45
TOTAL GALLONS EVACUATED Dhy & 25

SAMPLING EQUIPMENT Ty« PovaBie  Botial—

SAMPLING TIME START . FINISH (04T .
SAMPLING RATE (ml/min.)

APPEAFANCE OF SAMPLE ¢t £bE_

FIELD CBSERVATIOQONS AND/OR PROBLEMS ENCOUNTERED

EQUIPMENT DECONTAMINATICN ' ™S Pewdvgr wWhth

SAMPLES HAND CARRIED/SHIPPED ON L’o/l l"Lb a7 (2 2o -
(date) (time)
VIA To Supsoras AR
(carrier and shipper's number) ' laboratory

FOR ANALY.SIS or TPu (re) WreX




GROUNDWATER SAMPLE

L S FIELD LOG
PROJECT NaME_ P AL ' SAMPLE: ,
LOCATION Owgi asdbd ' ' WELL_
WELL NUMBER R< -2 ) ~ SURFACE WATER
: _SEEP
SAMPLER R, Ja M\ ‘ OTHER (DESCRIEE)
\J )
DATE OF SAMPLING §/ 2( {Cu:a
WEATHER CONDITIONS Cilscfhy +— Comt _ ' : '
DEPTH TO FREE PRODUCT =
DEPTH TO WATER (.00
DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl)
TOTAL WELL DEPTH >S5
WATER LEVEL MEASURING EQUIPMENT TSt ?u&&_
FREE PRODUCT LEVEL MEASURING EQUIPMENT ¢~
EVACUATION EQUIPMENT PV R cced
GALLONS TO BE EVACUATED (4 casing vols.) SO
TIME OF EVACUATION START (:SY FINISH @15
TOTAL GALLONS EVACUATED Yoy & S
SAMPLING EQUIPMENT ﬁ)v_—,‘e. Reesrn
SAMPLING TIME START_ FINISH |52 .
SAMPLING RATE (ml/min.)
APPEARANCE OF SAMPLE (_&po—
FIELD OBSERVATIONS AND/CR PROBLEMS ENCOUNTERED
"EQUIPMENT DECONTAMINATION = "3 Rures < s 'h
SAMPLES HAND CARRIED/SHIPPED ON @(l ("Lc - AT\ 5E>‘
T (date) (time)
VIA TO 5'—*‘-?6{2&&!&- Lﬁ%
(carrier and shipper's number) laboratory

For ANALYSTS OF TPt o) l“BT‘EAC




GROUNDWATER SAMPLE

__ ) FIELD LOG
PROJECT NAME__DP L, ' SAMPLE:
LOCATION (V. WY ' ' WELL_ X
WELL NUMBER D ¢ .4} ' _ SURFACE WATER
‘ : _SEEP
SAMPLER \Qp}\}/\ - OTHER (DESCRIBE)

DATE OF SAMPLING ?{?ﬂ{“to
WEATHER CONDITIONS ¢ lagy O 4—Cool ' : | :
DEPTH TO FREE PRODUCT -~

DEPTH TO WATER 9.7

DATUM ELEVATION (msl)

GROUNDWATER ELEVATION(msl)

TOTAL WELL DEPTH =</

WATER LEVEL MEASURING EQUIBMENT I _ud—-. Euﬁ,

FREE PRODUCT LEVEL MEASURING EQUIPMENT 4

EVACUATION EQUIFPMENT DUC_ BAtign

GALLONS TO BE EVACUATED (4 casing vols.) <4

TIME OF EVACUATICN START 425 FINISH &45

TOTAL GALLONS EVACUATED Ty @ 25

. SAMPLING EQUIPMENT Ditlermpttee_ BAtige _

' SAMPLING TIME START . FINISH 10> .
SAMPLING RATE (ml/min.)

APPEARANCE OF SAMPLE ¢t oo

FIELD OBSERVATIONS AND/OR PROBLEMS ENCOUNTERED

EQUIPMENT DECONTAMINATION "X Recwgs wSven b

SAMPLES HAND CARRIED/SHIPPED ON é(L ("Lo AT 220
(date) (time)
vIA To SOupedien Lo
(carrier and shipprer's number) ' laboratory

For ANALYSIS OF “TPH tens )  WT X




"SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke. UNiT I - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE o F ANALYSIS

LABORATORY NO.: 52093 DATE RECEIVED: 06/01/80
CLIENT: REMEDIATION SERVICE, INT’L DATE REPORTED: 06/12/90
CLIENT JOB NO.: DP 796

ANALYSIS FOR TOTAL PETROLEUM HYDROCAREONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (mg/kg)
# Sampie Identification Gasoline Rahge
1 Rs-1 &’ 9
z Rs-1 10’ 58
5 Rs-1 28’ ND< 1
6 R5-2 5§’ 22
8 R5-2 8° 240
11 Rs-2 25’7 1
12 R5-3 5° ND<1
16 R5-3 25°' ND<1
17 RS-4 5° ND< 1
18 rR&—4 7° ND<1
22 RS-4 287 ND< 1
Concentration (ug/L)
23 R&-1 270C
24 RS-2 23000
25 R5-3 330
26 R3~4 440G

ma/kg - parts per
ug/L - parts per
Minimum Detection
Minimum Detection

QAQC Summary:

mitlion {(ppm)
bitlion (ppb)
Limit for Gasoline in Soil: 1mg/kg
Limit for Gasoline in Water: 50ug/L

Daily Standard run at 2mg/L: RPD Gasoline = <15%
MS/MSD Avetrage Recovery = 82%: Puplicate RPD = 4%

Richard Srna, Ph.D.

(/7 “ {l?i,i,//44 : iﬁbﬁﬁ;¥ Ll f.;ﬁbéi)

[ aboratbry Director

OUTSTANDING QUALITY AND SERVICE




-SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UniTL - San Francisco, Ca 94124 « PHone (415) 647-2081

CERTIFICATE O F ANALYSIS
LABORATORY NO.: 52093 DATE RECEIVED: 06/01/90
CLIENT: REMEDIATION SERVICE, INT’L DATE REPORTED: 06/12/90
CLIENT JOB NO.: DP 796

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020

Concentration{ug/kg}

LAB Ethy]

# Sample Identification Benzene Toluene Benzene Xylenes
1 RS~1 5’ 530 530 85 760

2 Rs-1 10’ 6200 8000 850 5200
5 Rs-1 28’ 4 3 ND<3 ND< 3
6 R5-2 &’ 1100 850 260 2500
8 RS-2 8’ 1300 7300 2900 20000
11 R5-2 25°7 59 80 ND< 3 68

12 R5-3 5§’ 34 14 4 30

16 R5-3 257 4 9 ND< 3 20

17 HS-4 B’ 79 5] 4 28

18 RS=-4 7' 37 6 ND< 3 5]

22 RS-4 257 6 7 NOCS 6

Concentration (ug/L)

23 RS-1 370 420 40 320
24 R5-2 7200 4800 300 3300
25 RS-3 2 1 1 150
26 RS-4 9 11 9 43

ug/kg or ug/L - parts per billion (ppb)

Minimum Detection Limit in Soil: 3.0ug/kg
Minimum Detection Limit in Water:0.3ug/L

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 95% : Duplicate RPD = <2%

Richard Srna, Ph.D.

.:' - r ! A ’ -
//I e 1 A
P IR i P A
\7,-"/.*‘/{’ e = J/ T Al M ]

AN
boratory’ Difector

OUTSTANDING QUALITY AND-SEBTREE™




- p\ Sf | - Chain of Custody Record %# };2 07 5

Superior Analytical Laboratory

Project No.
Project Name \D> 7% U)am/ >/ UJ!H'/ 1555 Burke St. Unit 1
Samplers M 5 iaan) San Francisco, CA 94124
P.O. No. (415) 647-2081
5|6 |8 51§
i 1 EIMEIEIR
Number Date Time Location Marix | 5 | ElZ (B (&El=]a g
< uirlglFl0|& | a
¢ RS- Sthafao)| ¢ s’ col (6] x|
RS- 1 / 1o’ / [ XK
o ( IS/ I / Hou D
r [Rs -l \ 1 \ Moo D
e -1 { -6 \ x| % .
¥ |Ro-2 | s/3)ao s \ x|
ez ;- &/ | 1Y X —emT ggm(g;yg
qroa | | o' \ [ folol &z
PS-2 |\ S’ \ | Fou D
o2 ]\ o6’ | / e D
62| ) g [ Ixlx
253 | L s’ [ 11U x]x
) Relinquished By (Signature) ate/Time ceived By (Signature) Date/Time EMARKS:
[ chlse paol el
R. . 3 /
3, §/ o
q, - 4. ] .
| / - ez J@{//@’/{/@ 1235




Chain of Custody Record
Project No. R Superior Analytical Laboratory . '
Project Name DP_ Y% 1555 Burke St. Unit 1
Samplers TR (Acd Mast s pand San Francisco, CA 94124
P.O. No. (415) 647-2081
5| & |& &l
Sample _g £18 u r :.g o
Number | Date | Time Location metix | 5 | & |E K& |=]8 g
Pt 5/30/?0 ' (=14 Soll e e T
RS- / 15 / / Heo D
P l 2D 7 Hot
BS -3 =<’ x| X
P-4 Ll > | »

& | RS-4 wal | x| X oD Ate boro |
2od || (o’ \ e fHolel <7 ¥t |
A \ | S” ' \ e Ty
&< / 20’ ] oL D
RS~ ( > / fx]x

Relinquished By {Signature) Date/Time ceived By (Signature) te/Time EMARKS:
e iy 230 . , —

> — b 2 L

- : : -

1 . // | f)‘/é/% ?/l/é //Zo %




Chain of Custody Record

Project No. Superior A nalytical Laboratory
Project Name DP 7L 1555 Burke St. Unit 1
Samplers [2p sy Moy somund San Francisco, CA 94124
P.0. No. (415) 647-2081
1 !
2| £ |
28| :
| k) % & (&} (%
Sample gl 35!® g
Number Date Time Location Matrix | é (—nEr E:lt_. g ’uI_. g' % § ’
%"( 5{ 3@!&0 Lo WD | AN ER RS !
[ 252 |§73 a0 | (4o / L x
P2 | o ( L x
no-< ) oo ) ) Ixix
;He!inquished By (Signature) [Date/Time Received By (Signature) l Date/Time REMARKS:
L1l _ é(d‘(o (22 |1 "
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