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1.0 INTRODUCTION

Olympian retained Accutite Environmental Engineering (Accutite) to conduct groundwater
sampling and analysis from three monitoring wells at the former service statron, 1435 Webster
Street in Alameda, California (Figure 1). This report presents the analytical findings from the sixth
sampling episode, performed on July 3'1 , 1998. Also included is a workplan to advance four
oonngs,

2.0 BACKGROUND

For background information about the subject site, please review BT Associates report, dated
August 16, 1993 (Attachment A) and the subsequent quarterly groundwater monitoring reports.

Below we detail the sampling results of MW-1, MW-2, and MW-3 from the sixth sampling episode,
completed on July 31 , 1998.

3.0 ELEVATION DATA AND GROUND WATER FLOW DIRECTION

On July 30, 1998, prior to sampling, Accutite surveyed the ground water elevations in all three
wells. The reference mark considered as a base for calculating these elevations was a fire
hydrant, located on the sidewalk of Webster Street (Figure 2).

The calculated ground water flow direction was to the southeast (Figure 2) with a gradient of
0.0038 ft/ft. Table 1 below summarizes the elevation data from 7/30/98:

Table 1. Elevation Data

Well

ldentification
Elevation

of

Casing

in f t

Depth to
Ground-
Water
in tt
on
July 30, 1998

Ground Water

Elevation in ft

19 -53 4.24

MW-2 19.80 8.50 '1 1.30
t\4w-3 19.79 8.33 11 .46

4.0 SAMPLING

On July 31, 1998, Accutite sampled all three monitoring wells MW-1, MW-2, and MW-3. Wells
were purged prior to sampling. The sampling logs are included in Appendix B. The Groundwater
samples were obtained through a disposable bailer, and were directly transferred into the
sampling vials and containers. The samples were transported in a cooler at approximately 4"C. A
completed chain of custody accompanied the samples to Sequoia Analytical Laboratory.

5.0 LABORATORYANALYSIS

The laboratory results are included in Appendix C. A tabulated summary of the analytical findings
to date is included in Table 2, below.
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Table 2. Cumulative Ground Water Analytical Results

(1) TPH-D = Total Petroleum Hydrocarbons as Diesel
(2) ppb = part per bill ion or microgram per liter
(3) TPH-G = Total Petroleum Hydrocarbons as Gasoline
(4) MTBE = Methyl tertiatry butyl ether
(5) TRPH = Total Recoverable Petroleum Hydrocarbons as Oil and Grease
(6) ppm = part per million or milligram per liter
(7) Well was not accessible because of a parking car in its location
(8) Not analyzed for the indicated compound

6.0 FINDINGS

Accutite concludes the following:

. The present groundwater flow direction is toward the Southeast with gradient 0.0038 fuft.

. Non-detect to non-significant concentrations ofthe analyzed contaminants were obtained in
MW-2 and MW-3.

. Benzene was detected in MW-1 at 1,300 ppb and MTBE was detected at 6,600 ppb. MTBE
was confirmed by using the GC/MS, EPA Method 8260.

7.0 RECOMMENDATIONS

Based on the analytical findings to date, Accutite recommends the following:

. Based on the recent calculation of the groundwater flow direction and the historical
groundwater flow, it appears that MW-1 is located in the path of the plume,

Sample
ID

Date
of
Sampling

Depth
to
Water
(ft)

TPH.D FI

in
DDb (4

TPH-G t"'

in
ooal

Benzene

in
oDb

Toluene

tn
ooo

Ethyl
Benzene
tn
oob

XyleneS

l n
ootr

MTBE t'I

ln
DDD

TRPH I'I

DOm (G)

6/03i93 N/A N/A N/A NiA

9/ 14t94 11.46 <50 14,000 28 50 NA (6r 0.8
12/30/94 9.22 <50 4,000 1 2 I 30 NA isl <0.5

3/26t95 6.76 <50 1,000 1 0 7 .1
07 /9t95 8.92 <50 16,000 57 2A 25 NA r5r NA
07 t31t98 8.30 t ,700 1,700 1,300 48 '140 150 6,600 <5

MW-2 6/03i93 9.54 <50 <50 5.8 :0.5 <0.5 <0.5 N/A <0.5

9t14t94 1 .42 <50 <50 <0 .5 <0.5 <0,5 <0.5 NA {5r <0.5
't2t30ts4 9.46 <50 160 't.4 1 .4 0,8 5,0 <0.5
3126t95 6,82 <50 <50 <0 .5 <0.5 <0.5 <0.5 NA {6' <0.5

07 /st95 9.22 NA NA NA NA NA NA NA {6r NA
07 /31tSA 8.56 220 <50 <0.5 <0.5 <0.5 <0.5 73 <5

MW-3 6/03i93 9.80 <50 <0 .5 <0.5 <0.5 <0.5 N/A <0.5

9t't4t94 1 2 , 1 9 <50 <50 <0.5 <0.5 <0.5 NA 'O' <0.5

12/30t94 L72 <50 <50 <0.5 <0.5 <0.5 <0.5 NA (6) <0.5

3/26t95 6,88 <50 <50 <0.5 <0.5 <0-5 NA (S' <0-5

07 /9/95 9.52 NA NA NA NA NA NA NA

07 t31t98 8.40 <50 <0.5 <0 .5 <0.5 <0.5 <0.5



Since no significant concentrations of any of the analyzed contaminants was detected in MW-
2 or MW-3, Accutite recommends no further sampling of these wells.

Accutite recommends further plume definition at this site. Such plume definition could be
achieved by advancing direct push borings north, east, and southeast of the former USTs.
Sampling and analysis of the groundwater from these borings will help assess the condition of
the plume and the location of any future monitoring well. Accutite's workplan to advance four
borings is presented in the remaining sections of this submittal.

8.0 WORKPLAN TO ADVANCE FOUR BORINGS

Accutite proposes to execute the following tasks:

TASK #1 : HEALTH AND SAFETY PLAN

Prior to conducting field activities, a Health and Safety Plan will be prepared. Development of a
written site safety plan helps ensure that all safety aspects of site operations are thoroughly
examined prior to commencing fieldwork. The site safety plan will be modified as needed for
every stage of site activity.

TASK #2 PERMTrITNG aND CLEARTNG UTtLtTtEs

Once this workplan is approved by Alameda County Health Care Agency, a permit application for
the boring installation will be submitted. Underground Service Alert (USA) will be contacted to
locate the underground utilities. Client will be requested to supplement USA'S markings for private
utilities installed onsite,

TASK #3: SUBSURFAGE INVESTIGATIoN BY PERFoRMING EXPLoRAToRY PUNcH BoRINGS.

This task calls for the installation of four punch borings 81 through 84. These borings will be
advanced using the Geoprobe system to a depth of approximately 15 feet below surface grade
(Figure 3). Depth to groundwater at this site is between 8 and I feet below surface grade.
Historically, the range of the groundwater flow direction was from the northeast to the southeast.
Therefore, the locations of the borings are chosen to intercept the plume.

Please see Attachment D for the standard procedures. One soil sample will be collected from
each boring, at the soil-groundwater interface. The soil will be logged according to the Unified Soil
Classification system and boring logs will be prepared for each borehole. One Ground waier
sample will be collected irom each boring. Once the sampling is complete, Accutite will grout in
place all four borings.

TASK #4 SotL AND GRoUNDWATER ANALysts

Stain, smell or any sign of petroleum hydrocarbon contamination will be noted from the collected
soil samples. The collected soil and groundwater samples from all borings will be analyzed for
TPH-G, BTEX, MTBE, and TPH-D. MTBE will be confirmed by the cC/[/S, EPA Method 8260.
One soil and one groundwater sample will be analyzed for lead (Pb).

45lt'ht+
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TASK #5: REpoRT PREpAR ,TtoN AND REGULAToRy LAtsoN

Accutite will prepare a detailed report summarizing all field activities and analytical findings.
Accutite will submit report to Alameda County Health Care Agency.

9.0 LIMITATIONS

Our services consist of professional opinlons, conclusions, and recommendations made today in
accordance with generally accepted engineering principles and practices. This warranty is in lieu
of all other warranties either expressed or implied.

Thank you for your cooperation. lf you have any questions, please contact the undersigned
(650) 952-5551 , Ext. 209.

Sincerely,
Accutite Environmental Engineering

./'./n /./,/' /
0'amr 41q/ae/
Sami lvlalaeb, P.E., R.E.A.
Project Manager

t41 ?4<
R€viewed by:
Eddy Tabet, P
General

Mr. Dan Koch, Olympian, 260 Michelle Court, South San Francisco, CA 94080
Mr. David Harris, Esq., Trump, Alioto, Trump & Prescott, LLP,2280 Union Street, San
Francisco, CA94123
Mr. Jeff Ferrar, 3100 Cohasset Road, Chico, CA 95973
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APPENDIX A

SITE BACKGROUND REPORT



BT A"sociates
Environmental Servicec

31 Nightowl Court, Ridmond CA 94803
(Office) 510-22-1541 (Fax) 510-525-2178

QUARTERLY GRoUNDWATER MoMIoRING
WELL SA}',f I.ING REPQRT FOR:

SITEDEScRIFnoN

L435 Webster Street is located in the northwest portion of the City of Alameda,
which is in Alameda County, Catfomia (see Figures 1 and 2). This address is on
tlre northwest corner of the intersection of Webster and Taylor Streets, and
occupies Alameda County Assessor's Parcel numbe r 74427-51(see Figure 3). It
is 1"5 miles south of the Webster Street Tunnel, approximately 3.0 miles south of
Interstate Highway 880, and L.0 mile sourheast of the U.S. Naval Ajr Station The
subject site is cunently a City of Alameda public parking lot (street level only).
Property use in tlre area is multi-purpose in nature with corrmercial, residential,
and light industrial usage.

GEOLOGYANDHYDROGEOLOGY :

The subject site is located on bay plain deposits approximately Vl mile east of tlre
San Francisco Bay. The bay is a drowned valley which is thought to have
originally been forrred by erosion of the ancestral Sacramento River and
subsequently widened by subsidence and rise in the level of tlre sea. Quaternar5r
(Pleistocene to recent) sediments deposited in what is now San Francisco Bay
include both shallow marine and continental deposits known as "Bav Mud". The
geologic deposits encountered during drilling in ]anuary of 1gg3 consisted
primarily of fine to medium, loose to mediumderue, poorly-sorted, brown sand
with some gravel. Groundwater was encountered at if .5 feet below ground
surface (bgs).

SA}vfuNG REPQRTFOR:

1435 WEBSTER S]3'EET
ALAMEDA,CA



OVERVIEW OF PREVIOUS ENVIRONMENTAL COMPLIANCE
ACTIVMES T'ERFORMED AT THE STTE

Removal of Undelground Storage Tenks

On October 11, 198S, CHIPS Environmental Consultants,Inc. performed soil eas
analyses at the subject site at the request of Accutite Tank Testing and
Maintenance Services (a division of Olyrrpian Oil Company) of South San
Francisco. The CHIIS study was specific io the area occupied by tvvo (2) 10,00G
gallon underground gasoline storage tanls, one ff0&gaflbn unierground diesel
siorlge !u*, -*a one 50Ggallon waste oil tank. High soil gas readings were
obtained on the east side oi one of two (z) gasoline fump iitands, betileen ttre
islands, and from the backfill between the lasoline itorage tanks at both g and 11
feet below ground surface (bgs). soil gas concentratiorubn ttre west side of the
tank pits were relatively low.

AIi undergro'nd storage tanks were removed during september of 19g9. soil
samples acquired for certified laboratory analyses attendant to ttre removal of the
tanks contained concentrations of rotal?enoieum Hydrocarbons as Gasoline
Cfry-) to 220 parts per million (ppm), Total petroleum Hy&ocarbons as Desel
Cfi'H-D) to 430 ppm, and 650 ppm iotal OiI and Grease (fOG).

OnJanuary 77, L5, and23,1991, explofatory/remedial excavations of the fuel
hydrocarbon contaminated soil were conducted by AAA Tank Removal /Forcade
Excavation services (california licensed contractors) under the direction of a staff
geologist from uriah Environsrental services, Inc. (uES) of Livermore/Modesto.
{e ryor\Rerformed was done in accordance with a workplan previously
submitted to, and approved by, the Alameda County Health Cire Servicis
Agency (ACoHCSA).

Approximately 550 cubic yards of contaninated soil was renoved ftom tlre alea.,
gf thg ei$) Fsvier:qly occupied by the underground storage tanks. At ttat fimg
tne dunensrons of the excavation neasured 34'(W) x a0'G) x 18'(D). No further
excavation was urdertaken as the surface of the site was fully occupied by
treatment beds corutructed for the biological detoxification of previously-
excavated soil.

Fol-lowing the bioremediation of the previously excavated soil, excavation
activities resumed on September 23 ,24, and 25,1991. All work was performed

- 7135 W&cr St/et, Altda -
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by W.A. Craig, Inc. (a California licensed conhactor), under the direction of a
UES staff hy{ggeologlsl The excavation was expanded to 34, (W) x 55' (L) x 18,
(D), and an additional S00 cubic yardsof coramiirated asil was recrovod. 

'

Du11g the course of the expandtd excavation, orrtarrination wre.cftscnrcd m be.
cordn€d b sandy dpy leruis that wEre present at var'u$ d4pths ahng the south
wall of the pir. 

- '

On September 27 , 1991 , fo'\ (4) discree soil ramples wee ecqgind eoln the
sidewalls of ttre expanded excavation. These samples were found to bg-lmn of
debectable concentrations qf Tpff€, fOC, and benzene, toluene, ethylbenzene,
and total rylene&(ElH), but contained 21-24 ppm TpH in the dieseirange. Ttre
"non-standard diesel pattern" reported by the iaboratory was previously-
compared to a tar wrap fabric by runnin! comparative chromitographii
standards._ This comparative study appeared tb confirm tlre hypJthesis that the
"'non-standard" TPH-D range material detected was composea 6f partiatty-
degraded, extraciable hydrocarbons which comprise a po*ion of ine tar wrap
material.

A-eoil sample acquired fro* the floor of tle expanded excavation was found to
contain benzene at L20 parts per billion (ppb). iol,r"n" at 16 ppb, and ethyl-
benzene at 23 ppb.

Bioremediation of Hydrocarbontontaminated Soil

Following the excavation of contaminated soil in |anuary, 1991, this material and
approximateiy 50 cubic yards of stockpiled soil remaining from the underground
storage tank excavation was configured on+ite in quadrilateral beds atop 

-

bermed, hydrocarbon resistant linirs. The treatment beds were inoculatid with a
bio-nutrient solution containing cogunorL non-pathogenic, hydrocarbon-utilizing
soil bacteria and a dilute cosrmercial fertilizer solutioru Drring the course of
treatment, the soil was monitored to determine rates of degradation, soil
temperature, mojsture, pFI, and nutrient levels.

On September 20, 1991, soil samples were acquired and submitted for uncertified
analyses. Levels of rPH{ wersfo'nd to be below the detection limit of 10 ppm.
while concentratioru of rPHoil had been reduced to below fte detection timit oi
50 ppm. Based upon these res'lts, twelve (12) discrete samples (one for every 50
cubic yards of soil uader treahrent) were obtained for certified analvses. AII
samples were free of detectable concentratioru of TpH€, nfgX, and tOC. len
(10) of twelve (12) samples were found to be free of detectable concentrations of
TPH-D, with the two (2) remaining samples containing lb and 44 ppm TPH-D,
respectively. According to tIES (and as noted above), these leveb &'TPH-D"

- 1135 W&tcr S@, ALatdt -
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. 1435 W&tr Stttt, Alen& - ,l

vtuo\:g-* 3",)ffi l*
were not represented by a chromatographic pattern typicat of aieseii.ret 66 kxSw f"*
represented, irutead, partially degraded far wrap.

On December t 1991, ten (10) discrete soil samples (one for every 20 cubic yards
of soil under treatment) were acquired fiom ap-proximately 200 cnbic yardj of
con-taminated soil regraining under treahent. AII samples wete found to be ftee
of detectable concentrations-of tlte referenced analytes.

For additiorul andlor more specific information regarding these sampling and
remediatiorr activities (sample locations, methodologies, e[c.), please rifer-to ttre
aforementioned UES workplan and the UES Reportr'InstaUatibn of Tfuee
Groundwater Monitoring Wells (March 25, 1993).

Installation of Gmundwater Monitoring Wells

On ]anuary 11 and 12, 193, three (3) soil borings were advanced on the subject
site under the direction of a lrES staff hydrogeologist, Discrete soil samplei were
collected at five-foot intervals betrareen ihe grotrnd surface and the top oi the
:1P+gy *ge. The samples collected weri submitted for certified analyses for
fpH-D, tpH-G, BTEX, and TOG. All samples were found to be free of d-etectable
concentrations of the referenced analytes.

Following completion of the drilling and soil sampling, each boring was
converted into a 2-inch inside-diameter groundwater monitoring well (see Figure
f). All wo$ perfomred was done undeithe authority of a pemrit 1*eZeel;
issued by the Alameda County Zone 7 Water Resoutces Agincy.

For additional and,/or more specific information regarding tlrese borinp (boring
logs, well construction details, etc.), please refer to the UES Report, "tnJtutiation"
of Tfuee Groundwater Monitoring Wetts G4atct Zt 1993).

- 4 - (u/76/%)



COMPLIANCE MONITORING/ON.STTE GROUNDWATM MONITORING WELIS

According to inforrration made available to BT Associates, the on-site ground-
water monitoring wells were developed and sampled at some time near the end
of the fust quarter of 1993. The hydrauric gradierit was catculated as 0 .oos tt/ tt,
and the direction of groundwaterflow wal determined to be to the southeast
(S55'E). At the time of this report, however, the analytical results for the initiat
groundwater samples collected by UES were not available.

In April of. t993, UES ceased business operations. In May of 1993, the sampling
and reporting responsibirities for tlre subject site were assumed by BT Associatis.

yith t|r" approval of ACoHCSA, BT Associates collected groundwater samples
from tlre on+ite monitoring wells on ]une 3, 1993, At thaitime, however, IriW-1
was inaccessible as a car had been parked directly over the well. The sampler
r_emained on site for approximately five (5) hours, but the owner of the veiricle
did not return. Door-to.door inquiries were also made in an attempt to locate the
owner of the vehicle, but were unsuccessful. The vehicle remainedparked over
MW-l for several more days, at which time further attempts to sample the well
were discontinued.

Preparation of the quarterly report was also delayed due to concerns previously
developed by staff of IL *iatyiicat Services, Inc. irI-AS) of Modesb rdgarai,,g rir"
accuracy of the detection limits for the TpH-D and TpH{ anaiyses thev had-
achieved for the samples acquired by BT Associates on Jtrne 3 (ihere were no
problems with the BTEX or TOG arulyses). JLAS informed BT Associates that
9"y i"a used the LUFT Method for tire fpH-O anA TpH€ analyses, based upon
the recommendation of a representative of ttle State Department of Health
services. At the time the groundwater samples from 1435 webster street were
:r]brtiltgdJo the laboratory, [-AS was conducting an extensive review of the
LTIFT Method, as well as an examination of its oin processes, equipment
specificatiorrs, data, etc. In response to fLAS' concem, re€ampting of *e
gror:ndwater at the subject site (all tluee wells) was schedulea. In its
preliminary evaluation, however, ILAS reported that it did not find indication(s)
of problems with the detection limits for TpH4 or TpH-D. A decision was then
made to delay re'sampling until the laboratory had concluded its investigation

fI-AS'review was completed during the weekof July 19, 183, with the
laboratory conduding that the data it had initially reported was accurate. The
final report pertaining to the analyses of the samples collected in June was
received by BT Associates on August 10, 1993 (sel Appendix B). As the time for
the next quarterly sampling eveni is now less than one month away, the decision
was made to forego re*ampling (primarily to include MW-1) at this time, while

1135 W&s+a Sr'''t, AIaE & -
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- 14J5 Vlesri St a,, At flda _

ensuring that all wells are sampled as scheduled in future events. Analytical
results for the samples collected in June have been summarized in Table I, below:

Table I - Groundwet r S.upling Rcfllrs

Well # Date
Depth

to
Water (ft)

TPH4
(ppb)

TPH.D
(opb)

Benzene
(ppb)

Toluene
(ppb)

Ethyl-
ktz€fie

(opb)

Total
Xlere
(ppb)

TOG
(pom)

MW-l 2 /93-3 /93 7 .9t (hta not available fmm LJES)
613/93 na (Well iruccessible due to pr€s€ncc of v€hicle parked ova well)

lvtW-2 2 /99-3 /93 E 02 (&ta not available from UES)
6/3/93 9.54 ND ND 5.8 ND ND ND ND

MW-3 2/93-3/93 8,25 (Data not awailable frour IJES)
6/3/93 9.8O ND ND ND ND ND ND ND

Method
Deection 6/J /9s - so s0 o.2 0.2 0.2 0.6 zLimits

TOG = Toul Oil ald Grease

rta= Not analfzed

ppm = Parts per E llion

p'pb = Parts pa hllion

TPH-C = Total Pekrcler-ur Hydrocarbons c Gasoline

TPH-D = Total Perroleum Hydrocarbons c Desel

IJES = Uriah cavirqulental Services, [nc.

ND = Not d# !t cE above the Mettrod Detec{icti Limit

I{ell Sampling Methodology

Depth to water and total well depth were measured using an electric tape, and
tlre volume of water within the z:inch inside-diameter ca;ings computed. Each
well was then purged using a clean, disposable polyethylena baileiuntil the
groundwater was free of significant sand, silt, and,/or other grit material, and
pH, conductivity, and temperature readings stabilized. Ovei three (3) well
volumes were rernovd from each welL Measurements of pI{, condrrctivig, ard
temperahrre were recorded as referenced within Appendix B.

Subsequent to purglng the wells, a groundwater sample was collected from each
well using a c,Iean, disposable polyethylene bailer lowered to a point just betow
F" *a-F. surface. Using a Voss VOC Sarnpler, each groundwater sample was
rrucnediately karuferred into four (4) Volatile Organic Analysis (VOA) vials
which contained sufficient hydrochloric acid preservative to reduce the pH of the
sample b A,.0, and two (2) one-liter, amber glass bottles. Each sample cbntainer
was Prompily sealed with a teflon-lined screw cap, labeled, placed on blue ice,
and then ransported under chain-of-custody to a CalifomiJstate<ertified
hazardous waste analytical laboratory for arulysis for Total Petroleum

- 6 - (u/16/%)



Hydrocarbons as Gasolfure (IPH.G), benzene, toluene, ethylbenzene, and total
rylenes @TEX) using EPA Methods 5030/801H020 (602)jTotal petroleum
Hydrocarboru as Diesel CIPH-D) using EFA Methods 3510/8015; and Total O.rl
and Grease fIOG) using EpA Method-S520.

Extracted groundwater, in excess of that acquired for laboratory analysis, was
placed into a covered Dor drum and stored- on site pending t]," ."""ipt of tt 

"report of laboratory analysis and the development o? an apfropriate &sposal
protocol,

Results of Certified Laboratory Analyses

with the exception of benzene, all other target analytes were non-detectable (ND)
in all groundwater samples collected on ]uie Z,Ly;g. Benzene was detected in
MW-2 at a level of 5.8 parts per billion (ppb), and was ND in MW-3. Analytical
results for the groundwater samples coliected have been summarized in Table r
lnage 9, above, and Appendix A). Copies of all laboratory results as received
from the certified hazardous waste analytical laboratory are enclosed within
Appendix B.

- 1135 lald6ta Stat. Alzndt -

CoNcLUsroNs AND REcoMMENDATIoNs

detection. Benzene was detected in only one well at 5.8 parts per biJlion

The levels of rotal Peholeum Hydrocarbons as Diesel CrpH-D), Total petroleum
I{ydrocarbons as Gasoline (fffiC1, fotat Oil and Grease (TOG), toluene, ethyl-
!enze1e, a1d total rylenes were found to be below the limits of iaboratory

As the sampling conducted on June 3, 1993, represents only the first or second
round of quarterly, groundwater sampling (depending upon the avpilability of
the analytical results for the samples iolle*ed-by UES-earlier this yiar), it is
reconrmended that quarterly groundwater monitoring be continuid.

The next quarterly groundwater monitoring event for this site will be scheduled
to take place in early Septemb er , 1993.

BTmlWE8143s/61693

(8/15/ )
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Teble l - Gpundwater 9empling Results

W€ll # Date

Depttr
ID

Wabr (ft)
TPTI4
(ppb)

TPTI.D
(ppb)

Beruene
(ppb)

Toluene
(ppb)

Ethyl-
berrzene

(ppb)

Total
Xylene
(ppb)

TOG
(DDm)

tv{!V-1 2/93-J193 7.9L (Data not available from IJES)
6/3/93 na (Well inaccessible du€ to pr€ssrc€ of v€h.icle parked over well)

MW-2 2/93-3/93 8.02 (Data not available from [IES)
6/3193 954 ND ND 5.8 ND ND ND ND

MW-3 2/93-9 /93 8.25 (Data not available from UEQ
6/3193 9.8O ND ND ND ND ND ND ND

Method
Detection 5/3/93 - 50 50 02 O.2 0.2 0.5 2

Limits

TPH-C = Total P.rrol€ttr Hydrocarbcrs e Gasoline

TPH-D= Total P€boleta Hydrocarbons * Desel

UES = Uriah F rvilr,-€rtal Servicce,Inc_

ND = Not detecl€d at G above Ote Me{hod Detection Limit

TOC = Total Oil and Grcase

na= Not andyrecl

ppdr = Pads pd ldlidr

p,pb - P.rrs Fbillioi
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J L ANALYTICAL SERVICES. INC.
217 Primo Way r P.0. Box 576185

Otlice 1209) 53&8111 o
. Modesto, Califomia 95357

FAX (209) 53$3966

C o m p a n y :

E T Associ -ates
3 1  N i g h t o w l  C o u r t
Ri ch,nond ! CA 948of,

P r o j e c t  I D :
Ferra r
1 4 3 5  t l e b s t e r .  A  I  e t n e d a

D a t e  S a m o l e d .  0 6 / 0 3 / 9 J

Da. te Received :  Cl6 lQ4, /?3

T F H  A n a l y s i = z  Q 6 / 0 9  / 9 3
C l i e n t  C o n t a c t :
Eruce Tsutsui

i  i  I E T E X  A n a l y s  L = z A 6 / Q 7  / 9 3
i  Lon Eoi l ing Point  TPH (as Easol ine)  and BTEX
:
i D O H S  L I J F T  o r o c e d u r r e :  E F A  m e t h o d  6 O ?
l L a b  N u m b e r i  C l i e n t  I  D T P H - G  i B e n z e n e  l T o l u e n e  i E t h y l  B e n - l X y l e n e s

i  i e n e  2
i  :  ( t r l a t e r )  :  u o / L  i  u o l L  I  u a / L  i  u a / L :  u q  / L

30500 575
3C)6(]c)574

8 l a n k

t''1|,ll-2
MW-3

ND
ND

5 . 8
ND

ND

N D
ND

ND
ND

ND
ND

NDNDND

H e t h o d  D e t e c t i o n  L i m i t  i / 1 ? o.? o ,6

Ana. ly t icaI  f4ethod L U F T 60? 602 6r]3

TPH-E -

u g  / L

ND

T o t a I  P e t r o l e u m  H y d r o c a r b o n s  a s  6 a s o l i n e
H i l  l i g r a m s  p e r  I r O O C )  m i l l i l i t e r g  ( p a r t s  p e r
M j .  c r o g  r a r n s  p e r  I r O O O  m i l l i l i t e r s  ( p a r t s  p e r
I  p p r n  =  I , O O O  p p b )
Not  Detected

RESPECTFULLY SUEMITTED

m i l l i o n
bi- I I ion

t ppm i )
t ppb , '

7/*n, A pr'i*,
nnnv e./. lecoe; pr*.cro*



J L ANALYTICAL SERVICES, INC.
217 Primo Way . P.0. Bor 576185

Otlice {209)53&8111 o
. Modesto, Califomia 951157

FAX {209} 53&3966

Company:

B T AsEociates
3 1  N i g h t o w l  C o u r t
f t ichmond r  CA 94BOJ

P r o j e c t  I D :
F e r r a r
1 4 3 5  h l e  b s t e r .  A l e m e d a
t r 1 ien t  Con tac t :
Fruce Tsutsui

D a t e  S a m p l e d .  0 6 / 0 3 / 9 3

Date Recei .ved :  06, rO4l9f ,

T F H  A n a l v s i s :  Q 6 / 0 9 / 9 3
i  '  : 0 / G  A n a l v < i <  t D A /  1 1  / 9 7 ,
i  t ' lediun Boi. l ing Point  TpH (as Diesel)  and Oi l /Grease
I
:DOHS LUFT procedurei .Afurndard Method EO3.D _
: L a b  N u m b e r i  C l i e n t  I  D

:  i  ( b l a t e r ) :  :  mo. /L

TPH-D o i l  &
Grease

:  uo . /L

ND
ND

: N D :
i N D :

3050.r57J
3060(] 574

MW-2
hJ-f,

I ' le thod Detect ion L imi t  : 2 . O

Ana I  y t i  ca I  l . le thod LUFT sc)f, . D

TPH-D
f iq /L

u g / L

ND

Tota l  Fetro leutm Hydrocarbons as Diesel
M i l l i g r a m s  p e r  I r O O O  m i l l i l i t e r s  ( p a r t s
F l i c r o g r a m s  p e r  I , Q O O  m i l l i l i t e r s  ( p a r t s
1  p p m  =  I , O O O  p p b )
Nat  Detected

RESPECTFULLV SUBM I TTED

p e r  m i l  l i o n  (  p p m ]  )
p e r  b i I l i o n  { p p b }

fu*? a fiJ",r*,
I4ARY A.  .JACOES, DIRECTOF
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BT Associates (OfFce)
510-222-154rEnvlronmentrl Servlcer

31 Nightowl Court Richrrond, CA 948(X}
(Fax)

510-525-2178

WELL MONITORING FORM

CLIENT: Ferat Property
DATE: 6H93

SITE
ADDRESS; 1435 Webster Sbeet COIJNTY

nenibr,lffW. Ms.lutietShin

COI,JNTY REPRESENTATTYE
CONIACTED PRIOR TO SAMPUNG? Yes

Note 1 : TO'IAL WELL DEPTH & DEPTII TO WATER measureur€nts .le read lo an a.ruracy of.01' from a straight edge plac€d in a noth-murh origrtation qr qt of dte duris-ry b";. 
--

Noe 2: The 0.17 figure u5€d b€low b convert wATER cot uMN HEIGHT to ca[ctrts has units of
89lqlslu4ear. Fo-t, and is fr'r a 2" diamets, Sch€dule 40 PVC pipe with an inside diametetor z-LEl . strut|atty, us€. conveGion hctor of 0.66 5or a {" pipe, which has a 4-0?6" I.D.

TOTAL WEr.r DEPTIT 23.80'

- DEpTIiTOryATER 9.54'

= WATERCOLTJMN t6&fi 74.26'

MONTTORING WELL *

PTJRGE METHOD:

MW-2

x 0.77 = Gallons (1 well votume)

Multiply I well volume by 3 o obtain the urinirnu-ur numbs of callons of water
to b€ purg€d from monitdring weu prior to taking samples.

3 r 2.42 7'26 Galcns p Well Volumesl

CONTAMINANI ODOR? No TIME OF SAMPLE COLI,ECTIO T: 7500

TIJRBIDITyLEVEI; Moderate WITNESSED BY:

TIME GALLONS TEMPERATURE
(T) pH CONDUCTTVTry

rurhos./cm

1407 0 70.o 6.90 793

1422 t 67.3 7.04 963

1430 4 67.3 6.98 890

143E 6 71.1 6.98 a6
1446 6 66-7 6.95 856

7456 10 67.3 6.95 E34

No Witttass

STIEENONWATER? NO SAMPLER'S SIGNATURE:
(&u.e TruBui Io? ,ohn Rrpp)



BT Associates
Envlronmentat Servlcg

3l Nightowl Court RidwDnd, CA 948(B

(OfFce)
510.222-1541

,r*S#),,r,
WELL MONITORING FORM

CTIENT:

SITE

Feftar Property
DATE: 6/3/93

ADDRES$ 1435 W&ster Street COTJNTY MsluliaShinREPRESENTATII/E

AlafiEdt, CA COI,JNTY REPRESENTATIVE
CONTACTED PRIOR TO SAMPLING? Y6

Note 1 i TOIAL WILL.D,ETH & DEPTH TO WATER measurements are read b an accuracv of.ur rrom a straight edge placed in a nortr_sou*r orienation cr, tod;-C erisl,.iiy "'
NoE 2: Th€ 01761*,"$ Hq-.o "glv€rt 

WATER COLLMN HEIGHT to qalcrs has units of5?1tri5f, i,ln!,$":*"l*ffi tr;ffi."f ,.llyrBft mT".'itu+is;
T9TALryELLDEpIH 23.20'

_ DEPrH TO WATER 9.80'
MOMTORINGWEII* I/tW-3

PURGE MEIT{OD:
= WATER COLUMN rUG t3.40' x 0.u _ 2.28Gallons (1 w€Il volulne')

Y*gply t welt vohE€ by 3 b obtain dle minimum nu:nber of gallons of waEro oe purged ftom monirhng wel prior t" t tOrgsi-irftir. 
-

3 , 2'28 - 6'84 callms (3 w€u volum€s)

€ONTAMINANT ODOR? NO

TLJRBIDITYLEVEL. Modsrate

SHEENONWATER? NO

TIME OF SAMPLE COLI.ECIION: 73s6

TIME GALLONS IEMPERATURE
(.F) pH CONDUCTIVTTY

jnhos/car

lzJ / 0 70.5 7.67 s20
1302 2.3 68.7 7.62 585
1313 4.6 69.1 7.61 600
7330 7.O 69.3 7.63 606

No Witness

(&nc. Tlr|bui fo. totin R+p)

SAMPLER.S SIGNATURE:



APPENDIX B

MONITORING WELL SAMPLING LOGS



WA TER SAMPLING FORM

CLlENf  l
ADDRESS: /f35 treb9ler
WELL d TESTED *1W_ |

fO Convert water colunln lreqht tO
waler colum heiglr l  by A

.#reei, tl/attrt/o, C*

Iolat anrount ot gallons in one ( | | well volume. nruliply Ute

WELL OIAMETER
2' 0 . r 7
3- 0.36

0.65

1
8.F4o

by three oblain the

rorAL wELL oeprn AX.
- OEPTH TO WATER
= WATER COLUM HEiGHI

Mulliply one (l) wefl votume
belore taking well sarnpte(sl

G A L  ( l w e l l  v o l u m e ,

minimum f ol gallons to be ext.acled

(3  we l l  vo lume). l r

P H

Lo6
6-%
6.Lg
6.14
&[8
66K

CON L)

-2J
tL
J03
t6.5
lg ,<
tft3

rEM P

40-q
th  ac\c/ \ r

20.s
2o.p-
L0.3
)a3

()

1/

o

5-
/tt

4L

t9

Sheen o. inches of lreg fr,aarat
Analyzed aor:

(3)  ro

o*, 7/Stk6
W A T E R  I  E  V € L

I IM f:
G^ I .S
P U M P E O

fime:
Volume Punlped
Sample.



rorAL wELL oeprs fl3.5
.oEPrH ro wArER B,SO= wATER coLuru xercf r r A - GAL (l well volumel

Multiply one ( l) well vorume by rhree (3) lo. obra;n (he minimum f ol ga ons ro be ext.acted
before taking well sampte(sl

( 3  we l l  vo lumg l] I

P T l

'12s

133
1.31

7,f)-7.46

aa6

CON D

l4.t
t?. I
2Lfl
2s.o
W
46.1

I E M P

9$-t
UT
9.1.3

fr.t, L 3
'.I*11. t

2t.I

_a_
q

g

t0
tt-

G A L S
P U M P E O

oere 7hr/r 6
I  I M E
wArER L t- vEr.

I I M E

W€LL OIAMETER
2' o . t  7
3- U . J O

0.65

Timel
Volume Punrped
Sarnplc.

Sheen or incltes of l.r'e procluct
Analyzed fori



WATER SAMPLING FORM

:b'"tA'J;, /f3e arcbnfur czfte') rt[a"*'/o' a
wELL r TESTED il W_ S

fo conve( wate. coluntn lrerght to total arrrc{.,nt of gallons in one (lI well volume' nlull iply t l le

water colum heigltt by A

I

fl
t0
t9-

IEM P

Rl'5
9,t.^
gJ.l

/ )n1
^v-g,oJ
epl

l-orAL wELL o*rn2Q, 1
.OEPTH ro wArEH 

' 
8.23

= WATEF COLUM HEIGHI

Multiply one (ll well volume by three
before taking well sample(sl

oart 7/51/77
r I M  E
W A I  E R  L  E  V E L

rIM E
GAI-  S
PUM PEO

()

\e;
'me Punlped
.ler

WELL OIAMETER A

2' o . t  7
3' 0.36
4 ' o.65

(3)  ro obtain the

GAL (l well volumel

minimum t ol gallons to be exl.aded

( f  we l l  vo lume,

6.L6
6JELl

Sheen or inclres ol free P.o€luct
Analyred lor:



S ^1"'"t#,13t
680 Chesapeake Drive
4O4 N. Wlge( Lane

819 Striker Avenue, Suite I
1455 McDow€ll Blvd. Norih, Ste. D

Redwood City, CA 94061
walnut creek. CA 94594
sacramento. cA 95834
Petaluma, CA 94954

(6so) 364-96m fAX (650) 364-9213
(925)98a-960O fAX(925)9a8-9673
(916) 92r-9600 rAX (916) 92r-0100
I7O7)792-1A65 tM ltO'I ) 792-O34Z

:i: Accutite
:tl 35 South Linden Avenue
::: S. San Francisco, CA 94080

lvlalaeb

Analyte

LABORATORY ANALYSIS

Units Date
Analyzed

Detection
Limit

Sample
Resuhs

Lab No: 9807J24{1
Sample Desc : LlQUlD,Mw-l

TRPH (SM 5520 B&F) mg/L 08/10/98 5.0 N.D,

Lab No: 9807J24{2
Sample Desc : LIQUID,MW-2

TRPH (SM 5520 B&F) mg/L 08/10/98 N.D,

Lab No: 9AO7J24{3
Sample Desc : LlQUlD,Mw-3

TRPH (SM 5520 B&F) mglt

Analytes reponed as N.D. were not present above the 6tated limit of detection.

SEQUOIA ANALYTICAL - ELAP #1210

08/10/98 N.D.5.0

Pagel



.4.

/. A\ Sequota fr:iii^T.:i'"?'*
E Analytical ?l?;1,5J.',1",i;iiil'",i, ". "

R€dwood Clty, CA 94063
Walnut Creek, CA 94594
Sacram€nto, cA 95834
P€taluma, CA 94954

(650) 364,9600 FAX (650) 364-9233
(925)988-9600 FAX (92s) 988-9673
(916)gat-9600 FAX (9r6) 92r - 0lOO
l7o7t79Z"tA65 FeXpOT)792-0342

1435
iii 35 South Linden Avenue
iii S. San Francisco, CA 94080

Sami Malaeb

Analyte

TEPH as Diesel
Chromatogram Pattern:
Unidentified HC

Surrogates
n-Pentacosane (C25)

Analytes repoded as N,D, were not present above the stated limit ol detection.

SEOUOIAANALYTICAL - ELAP #1210

Received: 07 /31 /98
Extracted: 08/06/98/06/s8
Analyzed: 08/08/98

oa/17

MW-1

Method: EPA 8015 Mod

Total Extraclable Petroleum Hydrocarbons (TEPH)

Detection Limit
ug/L

50

Control Limils %
50 150

Sample Descript:
Matrix: LIOUID

Sample Results
ug/L

1700

c9-c24

% Recovery
96

Instrument lD: GCHP5B

Pagel



-rA'.

fA\ Sequota fr:liff;.:i'":'*
E Analytical ?l?;ilHfl11','#;i'.,:'". "

Redwoo<i City, CA 94061
Walnut Cre€k, CA 94594

sacramenro, cA 95834
Petaluma, cA 94954

(6so) 364- 0O fAX (6m) 364-9233
(925)98a-960O fAX(92s)9a8-9673
(916 )  92 r  - 9600  fAX  (9 t6 )9Z l -OrOO
(7O7)792-1A65 tA.)(l7O7)'t9Z-O342

;;; 35 South Linden Avenue
S. San Francisco, CA 94080

Sample Descript:
Matrix: LIOUID

1,tils
MW-1

8015Mod/8020

: 07 /31 /98
E)tracted: 08/05/98
Analyzed: 08/05/95

Number:

Analyte

TPPH a9 GAS
Methyl t-Butyl Elher
Benzene
Toluene
Ethyl Benzene
xylenes (Total)
Chromatogram Pattean:

Surrogates
Trifluorotoluene

Analyles reported as N.D. were not present above the stat€d limit of detection,

SEQUOIA ANALYTICAL - EIAP +1210

Total Purgeable Petroleum Hydrocaibons OPPH) with BTEX and MTBE

Detection Limit
ug/L

: 0 8 / 1 7

Sample Results
Ug/L

48
140
150

500
25
5.0
0.50
0.50
0.50

4700
5400
1300

Gas

Control Limits %
70

% Becovery
I  t o130

lnstrument lD: GC-4

Pager



MW.1

Method: EPA 8260

Methyl t-Butyl Ether (MTBE)

Detection Limit
ug/L

100

Conlrol Limits %
76

07 /31
07 /31 /98

Analyzed: Oe/14/98
oa/17

Sample Results
ug/L

6600

Becovery
931 1 4

/T\ Sequoia fr:iii,rui,t"?*
€ Analytical ?lHil:"JJ..l',';::;i'",:,',,. "

1435
iii 35 South Linden Avenue
i;: S. San Francisco, CA 94,080

Attention: Sami Malaeb

Number:

Analyte

Methyl t-Butyl Ether

Surrogates
1,2-Dichloroethaned4

Andlytes reported as N.D, were not preseni above th6 stated limit of detection.

Redwood Clry, CA 94063
Walnut Creek, CA 94598
sacramento, cA 95834
Petaluma, CA 94954

(6s0) 364,9600 rAX {6sO) 364'9233
(92s) 984-9600 FAX (92s)984-9673
(9r6) 921-9500 FAx (916) 92r-0rOO
(7O7)792-t865 F^x(707]'792-0142

Instrument lD: H6

SEQUOIA ANALYTICAL . ELAP #1210

Page:



Redwood City, CA 94063
Walnut Creek, CA 94594

Sacramento, CA 95434
Petaluma, CA 94954

:i: 35 South Linden Avenue
::i S. San Francisco, CA 94080

TEPH as Diesel
Chromatogram Pattern:
Unidenlified HC

Surrogates
n-Pentacosane (C25)

Analytes reported as N.D. were nol present above the stated limit ot detec,tion.

SEOUOIA ANALYTICAL - ELAP #1210

#;;l";il; oi'riit66
Eltracted: 08/06/98
Analyzed: 08/oe/98
n

Analyte Sample Results
ug/L

50 220

c9-c24

% Recovery

-4.
/f A \ SeOUOta 

6ao chesap€ake Dtive
I  l l  

* - f - ' - - -  4 o 4 N  w i s e r t n n e
: A ,^ -1--! :  ^^I 819 Sniker Avenu€. Suk€ 8
- J  A r t T l w t  l (  / l l
ry 

tllrtllJr rr\.ru 1455 McDowell Blvd. North, Sre. D

1435
Sample Descript:
MAIT|X: LIQUID

MW-2

Analysis Method:
Lab Number: 9E 7

EPA 8015 Mod

Total Edractable Petroleum Hydrocarbons (TEPH)

Detection Limit
ug/L

Control Limits %
50 150

(6so) 364-9600 rAX (650) 364-9233
(925) 98a-96OO fAX (925) 98a-9673
(916) 92t,9600 fAX (916) 921-0100
l7o7)792-1a65 rAJ< l7O7) 792-OJ42

lnstrument lD: GCHPsB

Page:



o
---ry Analytical

Sequoia

35 Sorjth Linden Avenue
S. San Francisco, CA 94080

Analyle

TPPH as Gas
Melhyl t-Bulyl Ether
Benzene
Toluene
Ethvl Benzene
Xylenes 0-otal)
Chromatogram Pattern:

Surrogates
Trifluorotoluene

Analytes r€pofted as N,D, were not present above the stated limit of detection.

SEQUOIAANALYTICAL - ELAP #1210

lnstrument lD: GC-4
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

680 Chesapeake Drive
4O4 N. Wiger Lane
al9 Striker Avenue, Suite 8
1455 McDow€ll Blvd. North, Ste. D

Redwoocl city, cA 94063
Walnut Creek, CA 94598
Sacfamento, cA 95834
Petaluma, CA 94954

(650) 364-9600 fAX (650) 364-9213
(925)98a- OO rAX (925)9a8-9671
(915 )  921 -9600  FAX (916 )92 r -O100
l7o7)792-1A65 FM l7O1) 792-0342

1435
MW-2

8015Mod/8020

Detection Limit
ug/L

5U
2.5
0.50
0.50
0.50
0.50

Control Limits %
70

ed: 07 /31 /98

Sample Results
ug/L

N.D,
73

N.D.
N.D.
N.D.
N.D.

% Recovery
85130

Page:



Redwood City, CA 94063
walnui creek, cA 94598

Sacramento, cA 95834
Petaluma. CA 94954

35 South Linden Avenue
iii S. San Francisco, CA 9zt08o

Sami Malaeb

Analyle

TEPH as Diesel
Chromatogram Pattern:

Sunogates
n-Pentacosane (C25)

Analytes reported as N.D. were not present above the stated limit of detection.

SEOUOIAANALYTICAL - ELAP #1210

Client Proi. lD:
Sample Dbscript:
Matrix: LIOUID

07 /31
07 /31 /94

Extracted: 08/06/98
Analyzed: Oe'/08/98

Sample Fesults
ug/L

N.D.

% Recovery
80

-.J'\-

/A\ SeqUOia 
680 chesapedre Dive

I  t - l  
- - - l -  -  4 O 4 N  W i g e t l a n e

:  A -  ^ l - - t :  ^^I  Elg stnker Avenue. suire 8
1455 M<Dowell Blvcl. Notth, Ste D.v ' -^^-- . / - - - - -

1435
MW-3

EPA 8015 Mod

Total Extractable Petroleum Hydrocarbons (TEPH)

Detection Limit
u9/r

50

Control Limits o/6
50 150

(650) 364-9600 rAX (650) 364-9233
(92s) 988-9600 FAX (e2s) 984- 73
(916) 92t -9600 FAx (916) e2r -0100
(7O7)792-ta65 f i)((7O7)792-OJ4Z

Instrument lD: GCHP5B

Richard He/ing
Project Manager Page:



o- -v
Sequoia

Analytical

6aO Chesapeake Drive
lKt4 N. Wiset Lane
819 Striker Avenue, Suit€ 8
1455 McDowell Blvd. No.th, Ste. D

Redwood CI.y, CA 94063
Walnut Creek, CA 94598
sacramento, cA 95834
Petalumi, CA 94954

(650) 364-9600 rAX (6sO) 364-9233
(925) 988-9600 FAX (92s) 9aa-9673
(916\92t-9600 FAX {916) 921,otOO
(7O7)'192-1465 FtX (1O7 ) 792- Of42

lll AccLltite
lll 35 South Llnden Avenue
ii: S. San Francisco, CA 94080
i i i

Batch Number:

Analyte

TPPH as Gas
Methyl t-Butyl Ether
Benzene
Toluene
Ethyl Benzene
Xvlenes (Total)
Chromatbgram Pattern:

Suarogates
Trifluorotoluene

Analytes reponed as N.D. wore not pr€sent above the stated limit of d€teciion.

SEOUOIA ANALYTICAL - ELAP +1210

Client Proj. lD: 1435 Webster Street Alameda
Sample Descript: MW-3
MAtTiX: LIOUID

Detection Limil
ug/L

50
2.5
0,50
0.50
0.50
0.50

Control Limits %
70 130

Analyzed: 08/05/98
ReDorted: 08/17 /98

Sample Results
ug/L

N.D.
N.O.
N-D.
N.D.
N.D.
N.D.

% Recovery
79

Sampfed: 07 /31 /9e
Received: 07 /31 /98
Extracted: 08/05/98

8015Mod/8020

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE
lnstrument lD: GC-4

Page:



-+-.
ff\ Sequoia ffiili,ilili:":'*
E Analytical il?."il5#$"ff:;l:,i'.,."

Redwoo.l City, CA 94063
Walnut Cre€k, CA 94594
Sacramen(o. CA 95834
Petaluma, CA 94954

(650) 364-9600 tAX (650) 164-9233
{92s) 98a-q5m tAX (92s) 9aa-9673
{916) 92r -9600 tAX (916) 9Zr -OrOO

l7o7) 792-1A65 tM l7O7) 792-0342

35 South Linden Avenue Matrix: Liquid
South San Francisco, CA 94080

: Sami Malaeb Work Order #: 9807J24 -01-03

QUALIW CONTROL DATA REPORT

Ethyl

Benzene

OCBatch#: cco8osg88o2oo4A Gco8o5988o2oo4A Gco8os988o2oo4A
Analy. Method: EpAso2o EpA 8o2o EpA 8o2o

Method: EPA 5o3o EPA sogo EPA so3o

Benzene Toluene Xylenes

Gm80s98802004A
EPA 8O2O
EPA 5O3O

Gas

GC080s98802004A
EPA 8015M
EPA5OSO

Analyst:
MS/MSD #:

Sample Conc.:
Prepared Oate:
Analyzed Date:

Instrument l.O.#:
Conc. Spiked:

Result:
MS % Recovery:

Dup. Result:
MSD % Recov.:

RPD:
RPD Limit:

S. L.
98080050

3773
8/s/e8
8/5/58

GC4
20 pg/L

':'

782

0.89
o-25

S. L.
98080050

1231
815/s8
8/5/e8
GC4

20 ]rg/L

8 1 S

8 1 6

0.37
0-25

s. L.
98080050

867
8/5/98
8/5/98

GC4
20 tlg/L

773

0,39

s80800s0

e/5/98
8/5/s8

60 lls/L

790
124

786
117

0,51
0-25

S. L,

LCS #:

Prepared Date:
Analyzed Dale:

Instrument l.D.#:
Conc. Spiked:

LCS Result:
LCS % Recov,:

1CS080598

8/5/ee
GC4

20 ttg/L

1 S
97

LCS080s98

8/5/e8
8/5/98
GC4

20 pg/L

20

1C5080598

8/s/98
8/5/98

20 pg /L

106

1CS080598

8/5/98

60 pg lL

60
100

1CS080598

8/5/s8

GC4
50O /iglL

507
101

60-1,1'0 6G 6G140 60-140
70-130LCS

Control Limits
70-130 7Gt30 7G130 60-140

** MS=Matrix Spike, IVISD=MS Duplicate, RPD=Relative % Diff€rence

The LCS is a control sample of known, inlerfereniJree matrix that is analyzed using the same reagents,
. and analyt ical methods employed for the samples. The matrix spike is an al iquot of sample

with known qLrantities of specific compounds and subjected to the entire analytioal procedure. lf
recovery of analytes trom the matrix spik€ do€s not lall within specified control Iimits due to matrix

the LCS is to be used to validate the batch.

SEQUOIA ANALYTICAL
Elap #2142',i-{ LlrtvY
Richard Herling li
Project Manager

,q

9807J24.ACC <1>



s Sequoia
Analytical

680 Chesapedke Drive
4O4 N. Wiget Lane
al9 Striker Avenue, Suite a
1455 McDowell Blvd. North, Sie. D

Redwoo.l City, CA 9,1063
Wdnut Creek, CA 94598
sacr.mento, cl 95834
Petnluma, CA 94954

(6s0) 364,9600 FAX (6s0) 354,9233
(92s) 9Aa-96OO FAX (92s) 9aa-9673
(916)921-9600 FAX (916) 92t - 01OO
(7O7) 792-1865 FAx(7O7) 792-0342

South Linden Avenue Matrix: Liquid
Souih San Francisco, CA 94080
Attention: Sami Malaeb Work Order #: 9807J24-01-03 ReDorted: 1 8 ,  1

QUALITY CONTROL DATA REPORT

QC Batch#:
Analy. Method:

Totel Recoverable
Petroleum Hydrooarbons
sP0806s85520EXB

sM 55208F
sM 55208FMethod:

Analyst:
BS/BSD #:

Sample Conc.:
Prepared Date:
Analyzed Date:

Instrument l.D.#:
Conc. Spiked:

Result:
BS % Recovery:

Dup. Fesult:
BSD % Recov.:

RPD:
RPD Limit:

H. Olonan
81K080698

N,D ,
8/6/e8
8/10/98
MANUAL
lOmg lL

8 .1
81

s.0
90

' t l

030

LCS #:

Prepared Date:
Analyzed Date:

lnstrument l,D,#:
Conc. Spiked:

LCS Result:
LCS % Recov.:

LCS
Control Limits

60-140
70- 130

SEQUOIAANALYTICAL
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,

and analytioal methods employed for the samples. The matrix spike is an aliquot ol sample
with known quantities of specilic compounds and subjected to the enlire analytical procedure, lf

recovery of analytes from the matrix spike does not lall within specified control limits due to matrix
the LCS is to be used to validate the batch.7.

Richard Herling
Project Manager ** MS = lvlatrix Spike, MSD=MS Ouolicate. RPD=Relative % Dilferenoe g807J24.ACC <2>



o- -ry

Sequoia
Analvtical

680 chesapeake Drive
4O4 N. Wiget Lan€
819 Striker Avenue, Suite 8
1455 McDowell Blvd. North, Ste- D

Redwood Clty, CA 94063
Walnut Cr€ek, CA 94598
Sacramento, CA 95834
P€taluma, CA 94954

(6s0) 364-9600 rAX (650) 364,9233
(925) e8a-96OO rAx (92s) 984-9673
(916) 92r-9600 FAX (916) 921,0t00
(7O7)792-ta65 t^J< l7O7 ) 792- 0342

35 South Linden Avenue
South San Francisco, CA 94080

Sami Malaeb

Matrix:

Work Order #:

Liquid

9807J24-01 18,  1998

QUALIW CONTROL DATA REPORT

MTBE

QC Batch#: [/rso81298MTBEH6A
Analy. Method: EPA 8260

Method: N.A.

Analyst:
MS/MSD #:

Sample Conc.:
Prepared Date:
Analfzed Date:

Instrument LD.#:
Conc. Spiked:

Result:
MS % Recovery:

Dup, Result:
MSD % Recov.:

RPD:
RPD Limit:

S. Goldstein
980838603

N.D .
8/12/98
8/12/98

H6
50 irglL

4 1

112

o-25

LCS #: Lcso813e8

Prepared Date:
Analyzed Date:

Instrument l.D.#:
Conc. Spiked:

LCS Result:
LCS % Recov.:

SEOUOIA ANALYTICAL

8/13/s8
8/13/98

s0ls/L

43

LCS
Control Limits

60-14t)
70-130

.,':-)'  l , /

The LCS is a control sample ot known, interterent-free matrix that is analyzed using the same reagents,
and analytical methods employed for the samples. The matrix spike is ah aliquot of sample

with known quantities ol specific compounds and subjected to th6 6ntire analytical procedure. lf
recovery ol analytes trom the matrix spike does not tall within specified control limits due to matrix

, the LCS is to be used to validate lhe batch.

** MS=Matrix Spike, MSD=MS Duplicate, RPD=Relative % Difference
Richard
Proiect

Herling
Manager

cp

9807J24.ACC <3>
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/- A\ Sequota fr?ii:,il:fl'"?'*
€ Analytical ?l?;il5f,:H'd:ii'.,1,,". "

Redwood CltY, CA 94063
Walnut Creek CA 94598
Sacramento, CA 95834
Petaluma, CA 94954

(650) 364-9500 fAX (550) 354-9233
(92s) 9aa- oo fAx (92s)9aa-9673
l9 t6 )921 -9600  tAx (916 )921 -O100
l7o7)792-1a65 tM (7O7) 192-0342

Accutite
35 South Linden Avenue
So. San Francisco, CA 94O8O
Attention: Sami lvlalaeb

Client Project lD: 1435 Webster Street Alameda

OC Sample  Group:  9807J24-01-03 Repor ted :  Aug 17 ,  1998

OUALITY CONTROL DATA REPORT

Liquid
Method: EPA 80 l5A
Analyst: A. Porter

ANALYTE Diesel

OC Batch t: GC030693OHBPEXZ

Sample No.: 9808028-3
Date Prepared: 8/6i98
Date Analyzedi al7 /9A

lnstrumentl.D.#: GCHP5B

Sample Conc., ug/L:
Conc, Spiked, ug/L:

Matrix Spike, ug/L:
Yo Recovery:

Matrix
Spike Duplicate, ug/L:

96 Recovery:

Relative 7o Difference:

RPD Control Limits:

'| oo0

900
a2

930

4 . 4

0-50

LCS Barch#: BLK080698ZS

Date Preparedi 8/6/98
Date Analyzed: All l9A

lns t rumen t l ,D .# i  GCHP5B

Conc. Spiked, ug/Ll

Recovery, ug/L:
LCS 96 Becovery:

'I OO0

860
86

I\4S/MSD

LCS

5 0 - 1 5 0

6 0 - 1 4 0

All standard and control have been met-

The LCS is a conrrol sample of known, intede,ent free matrix that is analyzed using the same reagents,

and analytical methods employed for the samples. The matrix spike is an aliquot of sample

wilh known quantities of sp€cific compounds and subjected to the entire analytical procedure. lf

recovery ot analvtes from the matix spike does not fall within specified control limits due to matrix

Ouality Assurance Staternent:
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-.A.

/r A\ sequota fr:iliil.':L'":'*
Q' Analytical ?l?;'il9#11',i"'1i'",:, ". "

Redwood City, CA 94063
Wdnut Creek, CA 94598
sa.ramento, cA 95834
Petaluma. CA 94954

(650) 364-9600 FAX (650) 364-9233
(92s)988-9600 FAX (9Zs) 988-9673
(9r6) 921-9600 FAX (9r6) 92r -OrOO
(7O7) 792-ta65 FAX (7O7J 792-0342

iii Accutite
iii 35 South Linden Avenue
iii S. San Francisco, CA 94080

Client Proj. lD: 1435 Webster Street Alameda

Lab Proi. lD: 9807J24

Received: 07 /31 /sg

Reported: Oe/17 /98
Attentioni

LABORATORY NARRATIVE

In  o rder  to  p roper ly  in te rpre t  th is  repor t ,  i t  must  be  reproduced in  i t s  en t i re ty .  Th is
report contains a total of ,\ pages including the laboratory narrative, sample
results, quaLity control, and ielated documents as required (cover page, COC, raw data,
e t c - ) .

SEQUOIA ANALYT]CAL

Pager 1





APPENDIX D

STANDARD PROCEDURES



GROUNDWATER SAMPL]NG THROUGH ADVANCING HYDROPUNCH
BORINGS

1) A concrete breaking auger is connected to an extension rod. The auger is
tumed and pushed down by hydraulic pressure, created by the truck mounted
motor. This process is used to break the top layer of concrete.

2) Once the auger breaks the concrete, the water sample is collected through a
screen point ground water sampler. The sampler is then collected to a plastic
tubing, inserted in the ground, through the Geoprobe. A tubing bottom check
valve and check ball are connected to the bottom of the tubing. The attached
pages explain in details the water sample retrieving methods.

3) Once the water sample is retrieved, the sample is collected in a 40 ml vial
tube, 1 liter amber bottle, and/or a 1 liter plastic bottle. Upon being filled, the
vial and bottle are sealed with Teflon-lined screw caps, labeled, immediately
placed in a 4'C ice chest, and delivered to a State Certificate Environmental
Laboratory for analysis.

4) Following sampling, all borings are sealed with cemenV 5% bentonite.

C:/windows/vivian/wklo g/procedure/whydrobg.doc



Screen Point Cround Water Sampler
Operation

Atter the Screen Point Cround Water Sampler is
driven to depth, the .ods are rekacred and the
screen insert i5 pushed out inro the formation.

The Tools for Site Investi



'screen Point Cround Water Sampler - Operation

Assembly
Clean all p.rns thoroughly bet<rre assentbly. An unconkr|nin.t(]d
screen rnse( slroLrl( l  l rc used lor each ne$, sarnple. l l  r :

reconrnrenrled lhnt ncw O-rings be Inlt . t l let l  nl  each () r irrg

location prior to c,rah sample. () r ing numbers correspo^d t() the
individual parl  numbers. After O'r ings have been instal led,
|iollo$,these ttelx:

L Push the Screen Insert ancl Plug into the Screen Sleeve rrom

the bottom. The bottom end has one clrain hole (Figure 1).

2. Push the Screen Connector over lhe top en(l oi the screen

Sleevc,rncl push the Screen Connect{Jr Pin into pln.e
(Figure 2). I t  has n loose t i t  so use your thr.rmb .rncl irxei irrgt:r

t o  ho ld  i t  i n  p l acc .

J.In5e( the Sarrcrn Sle'evc, Scrccn Connfi- lor i i rst,  h.r l i rvav rnt<r

the 5.rrnt) ler 5he,r!h {either cnd is ok,ryl (Figure 3).

4. Sl ide the frr ive Point Seat over the end oi the screen
nssembly th.r l  protnrdes ironr thc S.rmpler 5heath
(F igu re  4 ) .  Th lend  i t  i n  r n t r l  t i gh l  u j r ng . . r  Z8 - i n .  n renc  h

5. Prrsh t lr t  s. (( 'n nsscnrbly jrrr l  tar Inorrgh intcr the S.rr i1)1er
Shenth th.r l  an Frpendable Dri\ ' (  f ' ]orni (Cw-4451 .,rn l)e
pushed rnto t) ln( c in thc {)r i ! ,c sc, l l  (Figure 5).

6. S,:revr lht [)r ivc Hend !\ , i lh lhe ()-r ing encl i i rst into lh{] (pcn

end ot t l rr  ! .rrnlr l( :r  She,tth (Figu.e 6)

New O-rings should be u5ed at each o-rin8 location
p.ior to each sample- Shown here is the Expendable
Drive Point (6w-445), O-rin8 (Cw-445R), and Drive
Point Seat (Cw-440-t ).

NOTE: These p.rrts must be assernl l let l  so as to al low

free ntoverle6t oi the screen assenrl) lv ins;cle the

Sampler 5he.rth. Ihere shoulcl be nrr irr tern.r l  bindinS

The assenrlr lccl jnrnpler is nolv re. l l l !  lo l)e dl iven into

t l ' tc sui lsuri . te lvett ing the O rng; ." i th a small
( tmoun l  o l  ( i , : l i l l { ' r l r + . r l e r  ! v i l l  J r ( l  ,  r  l ' e / '  ' nnvemen l  O i

t he  pa r t s .

O.r!c Po,rr l  Srnt
ic \ t r . . l . t t ) .1 r 1 4 0  I R  , ' ,

Expendable
Drive P{} I r l

( C W  4 4 5 r

o
cw..+.+iR

' -  S.reen Inse and Plrg
ICW-444)

S( reen
Conneclor Fin
(cw-446J

Scteen
Co ector

{cw-447)

_'- Screerr
Connector
{ cw-4 .11 )

S( roen Pornr \ , r ln i r ler  lhe.r lh
l ; \ l -4. r01

C\\o

O o-ring Location

Geoprobe Systems

O . 'uu.ooo*

, . .  Screen Point Sampler (CW-440K1



Screen Point Cround Water Sampler - Operarion

I
I
I

l;

F igu re  l  Pu5h  rhe  Sc reen  l nsen  and
P lu t  i n to  Sc reen  S leeve .

f igure ?-  Push the Screen Connecror
P i n  i n t o  p l a c e .

f i B U r e  4  S l  e  D r i v e  P o r n i  S e r t  o v e r
end oi  Screen Sleeve t rnd scJ. ,v ;nto
S a m p l e r  S h e a t h .

FiBUre 6. Screw O-. ing end oJ Drive
Head Into top of Sampler Shealh.

Figu.e l .  In5er l  Screen Sleeve hal iway
i n l o  S c r e e  P o i n t  S a m p l c r  S h e r t h .

Wire mesh stainless steel Screen
Insert inside stainless steel Screen
Sleeve- Screen Insert has {)- l45-
mm pore openings which t i l ler out
5eotmenL

Inser l  txpendable Dr ive
Drive Pornl  SeaI

F igu re  5 .
Poinl into

Part ia l ly  assembled Scteen Poinl  Sampler (CW-440K).

l nves t i ga t i on



'  Screen Point Cround Water Sampler - Operation

Prob ing
l ' l , r r  e , t  r J r r r t , . r l r  ( ) I |  l l r o  n \5 r ' r r l i i l f r l ' , r r r r l t l e r  a fd  d r  v t '  r t  r t r '
r l r t  ; L r l r sL r r t a r  t  {F i gu re  I ) .  (  on t i r r t r r :  r l r i v  ng  b , v  adc l i ng
( , i \ r l ) f t ) l x ' p f t r l ) {  r o t l s  L rn t i l  r h t ,  \ , r r n [ ) i ( ' r  l i p  has  been  d r r r r l
, r l r r r L r l  o r r r ' 1 , ) ( ) l  11 . - ' ;  n l r r r l  l x . l iN , ,  l l r { :  l . l f g ( . t  s , r n r l ) l r n l l  ( l r , l r l l r

t F i gu re  2 )  ( ) n r c  l h . r l  d r l ) t h  l r . r \  bee r r  r c . t chcd .  c l r senBrqc
thc  cxpc r r ( l a l r l r , . l r i ve  po in l  l r y  r eP lac . i n f l  t he  c i r Lve  t : ap  r v r t h  . r

u l l  c . r p  . r r r d  pu l l i n *  l he  roc i r  b . r r : k  a  { l i s t , r ncc  o i . r bo r t  2  l t
I  n r l  (F i gu re  3 )

Exposing the Screen
l r r  l t a l ) l c  l ( rm , r l r ( j n ! ,  t hc  r r  r r ' t ' r r  . r s i t  n rb l v  r nay  l r c  push t r l  oL r t
i r r l , )  l hL ' r ) l x r r  l , o r cho j , . '  l r - r  l o , " v r  r i nq  l , / 8  l n .  t u l r i nq  a i t i r c r l
! ! r t l r . r  f ' R l ' \ r l , r l r t t r ' 1 l i - . 1 i 1  r n r i  I ) R  l ) S )  t ( )  t h e l u l r  e n ( l  r , l
t l r o  ' c re l n  , r " , . ' r n l r l )  (F iSu re  4 )  I  l r  t h re . rds  o r r  t he  PR I
.rrhptcr . tr t '  r ' rrr1.r11t 'r l  wit ir  lht l  t l r f tr .r( l \  on Lhe Screen
(  r r f n ( { l L ) f  l r , ,  | ! ' l r  r r r l  q In t  , ,  r J r , r r r r . ' . r r r l  o r r  t he  t u [ ) r r ] q  nn . l
, ( r t n l i l r g  r l  ( ' ) L ] r r 1 (  r 1  l t x  k r , , i ' t  ! \  l r ' ' ' r  P r ( ) l ) e r l - v  ca rnnc (k t l .  i l l l
. L : r een . r s . r ' r r r l r i r  , , r r r  l r , o r s l r t , l  ( ) ! r t  , ) r  l l r e  S . lmp i l r  ! h r ' . t l l r  l r ' ,

Pu rh ing  r l o r r r r  t ) n  l l r , l L r l ) r ng  \  n . r l f r  ! . r l l { i l e  ( n0  l ) L ]  t l f . r r l r r
t h roug l t  t I r l  t r r I r i r r I 1 .

l i r  L J D \ l . r l ) l I  r { i f l f , l l  { r l \  I l r r , \ ( r 1 . ;  t . \ r ' n 1 l ) l l  f i n !  l , , l ! { - l I  l ! ,

I L r . ' r ' | , . . '  ,  \ .  , t , !  ,  . , ,  L  .  .  ' ,  ' i . . .  . .  ' .

r , r r l '  c o L r l r t  i l  l t i ! ,  l l r r r . r r r ( l  r r - r , [ 1 1  r 1 l ] ! 1 1  t l r l  r j s  ( l ( . , r i  r l r ,

l r r , r l r r r , r l ' { t i g u r e  5 ) .  T h r .  l e . r r l r r . :  r ' t l o i t h t l r t , , r , , , n .  1 .
. i r ' , L r k l  1 , ,  ,  r 1 , r r , ; r . t l  r  t l r . r r r  ( . \ r ,  ' i . . ,  r r  r , ' r l r t r l p , . r  ' , , : , ; , , :

l i r ,  t l r r r ' . r r l - , , r r ' 1 r , . ' i r  r . r . f  ( , , r \ j : , ,  1 , , ,  \ , l r ' . r r l r  1 , i r . i ,
. L , r r r  t  n i  l \ r  i . r . r ' . r ,  l r . r r r r n r t , r  r r , , , r  : j r r ' r o r l ;  r h o  r i , l  i r ,
j , . , ) . 1 ( 1 1  \ r 1 , . : ; r i r . h  : r g  L i r r .  . (  1 , ,  r  I  i , r  r l r (
i : ) l r r r . 1 l : 1 ' J r  : r r  .  . . l r  r r . r ( ) l r  i ,  r t 1 .

n t l ' r . l  t r r  l r ,  r . r r r r r ' , r : r l  r n  r , r r | , r
'  

" 1 ' ,  " .

F i g u r e  4 .  P R T  A d a p t e r  ( P R ' 2 5 S )

Insened in tubing (T8'251) pr ior  to
connect ion do\^ 'n hole wi th Screen
Connector .

FiBUre i .  Assembled
Screen Poinl Sampler is
driven (o depth.

Figure 5.
Push Out screen
Assembly wirh
Extension Rods-

Ilorehole

E\pendatJ l f

F igu re  2 .
Sanrple Depth

is Rear:hed.

Geoprobe Systems



Screen Point Cround Water Sampler - Operation

S a m p l i n g
w.rtL' f  \ .rmplin8 nray lr t ,  .rc< onrpl ished l ly usinf l  3/u rrr( h
t { r l ) | l r g . r nd . r  s l a i n l es \  ! l c r l  f rRT  nd rp te r  a \  pn : v i ous l v

t l t .rrr i l r t t l  { l lJ-251 nnd PR .,15S). [)r ' ]ce thc PRI n(l . l ) lcl
h.ts rrrn(kr aonnection w'r lh the Screc'n Conncclor, a
vlc uunr nray be applie(l  to lhe lop oi the tubing
(Figure 6a). This nrav lx 'rkrne with a peristalt ic punrp

\F ig t t e  7 )  o t  by  us ing . r  \ n r { rom pump  \ , v r l h  an  i n - l i ne
l r ap .

l i  thc I 'R I system is not use(I,  the sarne tr.rbrng eqoipped
u,i th a Tubing Bononr Check Valve (6W 42) Inay be used
(Figures 8 and 9). The ttrbrng, is osci l lated up and dow,n
.rnd lhe'wnter sanrple rs poshed upward jnto the tubing as
tlre b.r l l  repeatedly l i i ts ancl seats (Figure 5b). The tLrLring
wil l  bcgin 1o ieel heavier as i t  i i l ls rvi th several ioerl  oi
wi lcr.  l t  ( i .-rrr then l)e l i t icd out oi the p() l)c r(xls, .L]t ,  nnci
lhe w.r1cr pourcd ir ' r to.r vrJl ior nn,r lvsis. Th s san]c
tutr inS,/chc.k valve arran6lemcnt h.rs been used to punrp
r r r r r l t ' . l r l r ' r  s . rmp les  i r n rn  t h r  P ro l r n  rod .

Remova l
Wh{!r lhe snrrpl ing prrx eclure rs trnrshcd. the polte rorls
nnd sJnrpler may be ertr.rcled. l i  the PRT system is use(],
f t ]move  the  l ub ing  bv  pu l { i ng  up  i i r n r l v  on  i t  t I n t i l  i l
( l rs(onneats trcnr lhc PRT ad.r1>ter clorrn-holr:  The PRT
nal.rplr ' r  lv i l l  rem.rin .r l tnahed to tho S( (\rn CoDnerlor

Ah{,r th{r snnrpler h.rs beerr r 'e< overecl,  cxanrroe al l  pans
iclr wr' .rr,  clanrage, ()r (  ()nlanl inalrof,  Thororrghly clean al i
p.rr ls. rcpln.e al l  () ,rrngr, .rnd prepare' ior the rrext s,rnrplc

Figure /- UsinS a perislahic pump to col lect a
groundwater sample usinB the 5creen Point
Sampler-

J / t l  i f  .
T ubi t l l l

FRT

Fi8ures 6a and 6b- Samplin8 options.

a .

Figure 8. Tubin8 Bottom
Check Valve and Check
Sall  are instal led onto
TubinS . .  .

Figure 9. -.  .  and are then
fed rhrough the diameter
of the probe rods to
retrieve the water samPle"



'  
Screen Point Cround Water Sampler - Operation
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An Expendable Drive Point, Screen
Inseat, and 5creen Sleeve ere inserted
;nlo Sampler Sheath . .  .

. . . the screen Insert and Sleeve are
inserted iust far enouBh for the
Expendable Drive Point to be inserted -

, . . and the assembled Screen Point
Sampler is .eady to be driven to depth.

ffi"
H/

Screen Point Sampler at depth usinB TubinS Bottom Check Valve
5ystem tor retrieving groundwater sample.

Geoprobe Systems



Geoprobe Components

Features of the Ceoprobe Soil Probing Equipment

Hose Carrier Cuide KeePs
Hydraulic Hoses out of
Moving Pans. 

/
/

/

/
/

- Fold Cylinder which Foldt
Unfolds lhe Unil in the Carrier
Vehicle. Also has Foot Cyl inder
and Extend Cylinder.

Ctl-40 Sor l

Replaceable Wear Shims on all
Sl iding Surfaces.

Ceoprobe Model 5400

LJler . r l  Movement or
the Uni t  a l low! ror
C)iiset Displacemenl
of the Probe (excepl

Model  4220 Mule)

Control Pinei houses Hydraulic

Controls and Remote lgnataon.



SOIL SAMPLING THROUGH ADVANCING HYDROPUNCH BORINGS

The borings are completed as follows:

1) A concrete breaking auger is connected to an extension rod. The auger is
turned and pushed down by hydraulic pressure, created by the truck mounted
motor. This process is used to break the top layer of concrete.

2) Once the auger breaks the concrete, the soil sample is collected through a
larger bore sampler operation. The attached pages explain in details the
sample retrieving methods.

3) Once the soil is retrieved, the soil is classified using the Unified Soil
Classification System. Lithologies encountered, changes in lithologies, and
sampfing locations are noted on the boring logs.

4) Once the soil is retrieved, a soil sample is collected in a l" x 6" brass tube.
Each end of the tube is covered with Teflon liner and then capped with a
polyethylene lid, taped, and labeled. The samples are placed in a 4"C ice
chest and delivered to a State Certificate Environmental Laboratory.

5) Following sampling, all borings are sealed with cemenv 5% bentonite.

C :/windowVviviar/wklog/procedurey'shydrob"doc



Large Bore Sampler Operation

The Large Bore Sampler recovers a 22-in. long x
I 0625-in. diameter (559 mm x 27 mm) core,
120 mL in volume from depths of over 60 feet
( 1 8  m ) -

The Tools for Site Investi



Large Bore Sampler - Operation

Assembly
After cleaning parts thoroughly, assemble the Large Bore
Sampler {Figure I ). All parts must f it t ightly. The stop-pin
should be tightened down with a wrench so that it exerts
pressure against the piston rod (FiSure 2). Dama8e to the
stop-pin or drive head could occur durinS drivinS ii the stop-
pin is not t ight. NOTE: The piston stop-pin uses an O-rang
to prevent vibration from loosening the stop-pin threads.
Use a new O-ring each time you assemble the sampler.

Lg Pisto Tip
AT 66]

-,4

<- t r  - - - -
(rll

LB CuurnS Shoe
Ar,660

LB Prslon
SloP Pin

LB Drive Head 
4T-61

Ar 66r 
-'- 6fi2

--@-

Llnersl
AT.665K
AT-666
Ar -667
AT-668

Samples can be collected using Large Bore Erass
Liners (AT-666) which separate into 6-in. ( l52 mm)
sections.

/.  FiE|.,r" t  .  L ar8e Bore Soil  SamPler Assembly

Figure 2, Securely tighten the Piston Stop-Pin in the
Laree Eore Drive Head.

Piston Rod
AT-664

Geoprobe Systems



Large Bore Sampler - Operation

figure 3. Anach assembled Lar8e Eore Soil Sampler
to probe rod.

Prob ing
L Altnch assembled sarnpler onto leading Ceoprobe probe

rod (Figure 3). A 12 in. (105 mm) probe rod is
reconrmended 1o inil ially drive the LarSe Bore Sampler.
Replace the l2 in. (.105 mm) rod wilh a 24-in.
(61 0 mm), -t6 in. (9I 4 rnrn), or 48-in. (l 21 9 mm) probe
rod as soon as the sarnpler is driven below the surface.

2. Drive the Lar8e Bore Soil Sampler inio the ground
(Figure 4). The sampler remains sealed (closed) by a
piston tip as it is beinS driven- The piston tip is held in
place by a reverse-threaded stop-pin at the trail ing end of
the sampler- Stop when the drive head is just above the
suriace and re-tighlen the stop-pin using a 3/8-in. wrench
for the pin and a I ' in. or adiustable wrench for thedrive
head (tigure 5). Mosl vibration that could loo*n the
stop-pin occurs wrth the init ial drivinS, Failore lo l iShten
the stop-pin could result in damage.

I Drive the sampler t<.r the top of the desired sampling
in(erval. Atiach additional probe rods as necessa.y lo
reach depth.

IMPORTANT:  snme (o i l  cund i t ionc  may wa{ . rn l  u \ inB d
\olid drive point to pre p()be the hole to thc desrred
sarrpling depth. Inior.nalion about the subsurtace and depth
ro beclrock should be known belrore driving the sampler.
[).rnr.]ge may occut ri lhc sarrpler is drivcn inlo ro(k or other
rnrpenetrable laycr.

Figure 4. Drive
sampler into

Srouno-

Figure 5. Retighten
reverse-threaded
Stop-Pin using a
l/8-in. wrench.
Drive Head uses a
l - in. wrench.



'Large Bore Sampler - Operation

Stop-P in  Remova l
I lt r i!rnS n Ceoprobc trt.rr_hrni'. rttovc tht' prot;r, rrn t .rw,ry

i ro rn  lhe  ( ( )p  o i lhc  I r ro l r r .n )a ls  k ) , ] l l ow t ( ) r  r rn )nr  t , )  w( , rk

Rem{)!e the lrrve 1.rp Io,". .r :r  J rc ( s oir ' \r( 'n\ ir)rr r l)(J!
coLrpled togethel. \ul l i (  renl l(r  reach Clcplh, . lolvn lht '
in5ide dianleter ol thc pro[e rrr ls (Figure I )

/ \ t tr(  h the extL'rr5iorr roi l  h.rndlr '  to thc lop |rt t  nsr, rn (rt l
nnd rotale the lrancl le clo(kr,vrse (Figure 2) Thc nr.r le
lhrencls on the led(l i f l l l  cn(l  ot tho cxfcnl ion n)d\ f f t .rqe
thc lenr.r le lhreads r-rn thc tL)lJ en(l  of lhe l top lrn ir ,rrrr
recistarrce wil l  be ir ' l t  rvhen thlr stol)-pin l)egins l()
dr, lenuate Continut) t() (rt . lk: thc h.r cl le !nt i l  lh.,
. r :  i t . r nce  enc l s .  L i l l  L rp  on  i ha  h rnd le  t ochc (k  r t  l h i
tht 'ar lr  are c<xrpletelv r l is i ,r ' r , l . rgccl.

R f l r l , ) ! t  l h { r  ( ' \ { en : i ( ) n  r ( x l \  r r r )  l  t l r r  p rob r :  ( ; c ] . ,
(F i gu re  3 )  The  S top  F ' r r r  , l , , , L r  L l  l ) i . . r t t r che ' ( l  i , )  l h , . t , r ( l
| \ t (  ns r ( rn  r ( ) ( l  u fnn  r t n ro ! , r l

Figure I Join
extension rods

together with
Extension Rod Quick

Links and lower
down inside diameter

of probe rods.

F iB!re 2.  Rotale
exten\ ion rDd handle

alockb i9e to
d i s e n q a B e  S l o p - P i n .

FiBUre l .  Stop-Pin
should be dt tached to
the end extension rod

upon removal .

Ceoprobe Systems



Large Bore Sampler - Operation

Sampl ing
1. Replace drivc crp onto top probe rod. lf thetopolthe

probe rod is alre.rdy in the lowest drivinB position, i l  wil l
be necessary 1o attach another p.obe rod before driving.

Mark the top probe rod with a marker or tape 24 in-
(610 mm) above the ground surface,

Drive the sampler the desigoated distance. Be careful not
to overdrive the sampler which could compact the soil
sample making it diff icult to extrude.

Retract the probe rods from the hole to recover the
sampler. Remove the piston tip and piston rod when the
sampler drive head has been pulled just above the
surf..rce. Replace the drive head and attach a pull cap to
ptrl l the sampler out the remaining distance (Figure 4)-

4 .

2 .

1 -

Figure 4. Replace
drive head and
anach pull cap to ,,
pul l  the sampler
out the remaining
distance-

f igure 1. Driving and Samplin8 with the

Large Sore Soil Sampler.

a. Driving the Sealed Sampler

b- Removing the Stop-pin

c. Collect ing a Sample

d. Recoverin8 Sample in Liner

The Tools for Site lnvestigation



Large Bore Sampler - Operation

Sample Extrus ion
Lnr*e Bo.a: l iner! "rre usually rerrovecl irrrr lr  lhc srr l l ,r lc tub{l

by sirnply onscrewints the cutt in8 shoe. either by hrnd or

w i rh  i hc  LB  Shoe  Wrench  (F igu re  1 ) ,  r n . l  pu l l i n i t  ou l  t hc

l iner (Figure 2). ln sonre cases, i t  nrdy be necessdry lo

remove ihe drive head and push the l ioer ancl .arnple olr l .

Tei lon and Plastic (PTFE and CAB) l iners may be cut open

lengthwise wrth a ut i l i ty kni l ,e t .J recover the:.tnrple. Brlss

and Stainless Steel Liners come with platt ic claclding on thc

outside oi the l iner to keep four 6-inch 1152 mrn) sections

al igned. Renrove the cladding ancl .ut lhe secl ions dp.rt

with a kni ie Sections may be ext(rded ul ing lh{] [B M'rnu.l l

Extruder (Figure l) .

CAUTION: Use extrerne care when usrng the Large Bore

,\ '1nnu,r l  Extrrrder. Crrclual ly apply dou,n prrture on slorv

ipeed. L. l{e ot e\fessive lorce corr ld re\Lrl l  i r l  injurt lo
() l)eri lor (rr d.rrna6e oi lools. Ad(l i t i {)nnl in\t fu(:t ion\ n1.ty br

i ound  on  page  6 . i

FiSure l .  Loosen
cuft ing shoe by hand

or with LB Shoe
Wrench to remove
sample from LarSe
Eore SamPle Tube

Figure 2. Remove sample l iner irom Large Bore
Sample Tube.

Figure l-  LarBe Bore
Manual Extruder m3y be
used lo aemove Soil  trom

metal l iners.


