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To:

Ms. Juliet Shin
Alameda County Health Care Services Agency
Department of Environmental Health
I 13 I Harborbay Parkway, Suite 250
Alameda, California 9 4502- 651 l

We are enclosing:

Copies

I
Description

Second quarter 1996 groundwater monitoring program

results and Intrinsic Bioremediation Study, for

ARCO service station 6002, Oakland, Califomia

Use

Approval

Review

Information

Sent by: Regular Mail

Standard Air

Courier

Other:Cerrified Mail

Comments:
The enclosed groundwater monitoring report is being sent to you per the request of
ARCO Products Comoanv. Please call if vou have ouestions or comments.

Kevin Graves, RWQCB - SFBR
Paul Supple, ARCO Products Company
File
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ARCO Products Company

Date:
September 26, 1996

Re: ARCO Station #

6002 . 6235 Seminary Avenue . Oakland, CA
Second Quarter 1996 Groundwater Monitoring Program
Results and Intrinsic Bioremediation Study

"I declare, that to the best of my knowledge at the present tim€, that the information
and./or recomrnendations contained in the attached proposal or report are true and
cofrect."

'"ffi-LnE-.
Paul Supple
Environmental Engineer
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l92l Rngwood Avenue . Son Jose, CqliFornlo 95131-1721 . (408) 453-7300. Fox (A0$ A37 -9526

Seotember 25. 1996
Project 20805-131.008

Mr. Paul Supple
ARCO Products Company
P.O. Box 6549
Moraga, California 94570

Re: Second quader 1996 groundwater monitoring program results and Intrinsic
Bioremediation Study, ARCO service station 6002, Oakland, Califomia

Dear Mr. Supple:

This letter presents the results of the second quaner 1996 groundwater monitoring
program at ARCO Products Company (ARCO) service station fi02, 6235 Seminary
Avenue, Oakland, California (Figure 1). The quarterly monitoring program complies with
Alameda County Health Care Services Agency (ACHCSA) requirements regarding
underground tank investigations.

As requested by ARCO, additional samples were collected from select monitoring wells
and analyzed for bioremediation indicator par:rmeters. Groundwater samples were
collected from monitoring wells MW4, MW-5, VW-1, and VW4.

LIMITATIONS

No monitoring event is thorough enough to describe all geologic and hy&ogeologic
conditions of interest at a given site. If conditions have not been identified during the
monitoring event, such a finding should not therefore be construed as a guarantee of the
absence of such conditions at the site, but rather as the result of the scope, limitations, and
cost of work performed during the monitoring event.

ffiTffiq
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EMCON Project No.:
ARCO Environmental Engineer/Phone No.:
EMCON Project Manager/Phone No.:
Primary Agency/Regulatory ID No.:

September 25, 1996

ARCO QUARTERLY REPORT
Station No.: Address: 6235 Seminary Avenue, Oakland, Califomia

20805-131.008
Paul Supple (510) 299-8891
John C. Young /(408) 453-7300
ACHCSA duliet Shin

WORK PERFORMED TIIIS QUARTER (Second- 1996):
1. Performed quarterly groundwater monitoring and sampling for second quarter 1996.
2. Prepared and submitted quarterly groundwater monitoring report for first quarter 1996.
3. Pursued off-site access to install groundwater monitoring wells.
4. Prepared and submiued Underground Storage Tank Removal Report, ARCO Service Station

6002, Oal.Lan{ California (EMCON, April 25, 1996).
5. Prepared and submitted Onsite Tier 2 Risk-Based Corrective Action Evaluation for ARCO

Station 6002, Oaklan4 Califomia @MCON, June 3, 1996).
6. Received a letter from ACHCSA on June 21, 1996, recommending no further conective

action onsite.

WORK PROPOSED FOR NEXT QUARTER (Third- 1996):
l. Perform quarterly groundwater monitoring and sampling for third quarter 1996.
2. Prepare and submit quarterly groundwater monitoring report for second quarter 1996.
3. Install off-site monitoring wells.

QUARTERLY MONTTORING:

Cunent Phase of Project:

Frequency of Sampling:

Frequency of Monitoring:

Is Floa0ng Product (FP) Prcsent On-site:
Bulk Soil Removed to Date :
Bulk Soil Removed This Quarter :
Water Wells or Surface Waters,

within 2000 ft., impacted by site:

Current Remediation Techniques:
Approximate Depth to Groundwater:
Groundwater cradient (Average):

Quarterly Groundwater Monitorins

Quarterly (groundwater)

DISCUSSION:
In March 1996 source removal was performed, underground storage tanks (USTs), piping, and
impacted soil were excavated and removed from the site. EMCON recommended a long-term
monitoring program to monitor decreasing concentrations of residual hydrocarbons. This
program was based on a Tier 2 evaluation that residual hydrocarbons were below site specific
target levels. In the second quarter of 1996, several bioremediation indicator parameters were
evaluated to measure the presence of intrinsic biodegradation. These parameters were methane,
hydrocarbon-utilizing bacteria, dissolved oxygen, redox potential, ferrous iron, nitrate as nitrogen,
sulfate, and pH. The results are summarized in Table 3.

Quanerl v (groundwater)

EYes EI t*to
aDDroximatelv 370 cubic vards of TPH imDacted soil

7.95 fe€t

0.08 ftft toward wesFsouthwest (consislent wirh past evenb)

t:\ARCC|6002VMl0 | 629.DOC-96 ljt: I
20805- l3 l .00E

9t25e6



A review of these results indicates that biodegradation is occurring in the center of the plume.
Well VW-4, located in the center of the plume, contains 13,000 micrograms per liter (pg/L) of
total petroleum hydrocarbons as gasoline (TPHG) and 4,10O,00O hydrocarbon-utilizing colony
forming units per milliliter (CFUVrnl), the highest number of hydrocarbon-utillzing bacteia
detected at the site. Well VW-l, 40 feet from the center of the plume, has relatively moderate
concentrations of TPHG and hydrocarbon utilizing bacteria,3,7N ltglL and 390,000 CFU*nl
respectively. At well MW-4, 80 feet downgradient and crossgradient from the center of the
plume, no TPHG and only 56,000 CFUVmI were detected. The presence of bacterial activity and
hydrocarbon concentrations decreasing away from the center of the plume is consistent with the
presence of biodegradation and suggests the decreasing trend in TPHG and benzene
concentrations can be expected to continue.

In addition to the presence of hydrocarbon utilizing bacteria, the results for other bioremediation
indicator parameters; such as, dissolved oxygen, nitrate, and sulfate, indicate biodegradation is
taking place at the site. Dissolved oxygen levels above 2.0 milligrams per liter (mg/L) suggest
that sufficient dissolved oxygen is present in TPHG impacted wells VW-l and VW-4 to support
aerobic biodegradation. When the dissolved oxygen level is low, nitrate can be used by
hydrocarbon utilizing bacteria for anaerobic degradation. The concentration of nitrate was lower
in wells WV-l and WV-4 than in well MW-4, which suggests that nitrate is being reduced as the
hydrocarbons are degraded. The differences in the concentrations of these parameters between
impacted and non-impacted wells indicates that bjodegradation is occurring at the site.

Well MW-5, which had the highest TPHG concentration, also had the lowest concentration of
hydrocarbon degrading organisms. Although this location had the highest dissolved oxygen level,
the relatively low levels of nitrate and sulfate are indicative of anaerobic conditions.
Biodegradation may be occurring under anaerobic conditions at well MW-5; however, this is
expected to be a slower biodegradation process than the aerobic biodegradation apparently
occurring in WV-l and VW-4. Despite rcduced rates of decomposition in well MW-5, the
concentration of TPHG and related compounds continue to decrcase. This downward trend of
decreasing TPHG concentrations may be a result of physical attenuation processes; such as,
dispersion and adsorption. The presence of these processes and inrinsic biodegradation suggest
the decreasing trend in TPHG concentrations will continue at the site.

ATTACTIED:
o Table I - Groundwater Monitoring Data, Second Quarter 1996
o Table 2 - Historical Groundwater Elevation and Analytical Data,

Peroleum Hydrocarbons and Their Constituents
o Table 3 - Bioremediation Indicator Parameters, Second Quarter 1996
r Figure I - Site Location
o Figure 2 - Crouodwater Data, Second Quarter 1996
. Appendix A - Field Data Sheets, Second Quaner 1996 Groundwater Monitoring Event
. Appendix B - Analytical Results and Chain of Custody Documentation, Second Quarter 1996

Groundwater Monitorins Event

cc: Juliet Shin, ACHCSA
Kevin GraYes, RWQCB - SFBR

| :V\RCO\6002[MI0l629.DOC-96 ljt: I
20805-r3l.008
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Table 3
Bioremediation lndicator Parameiers

Second Quarter 1996

ARCO Scwic. Station 6002
6235 Seminary Avenuc, Oakland, California Date: 08-20-96

Er
*  H=
* ,i6 A

*  i i #

MW-4 05-tG96
MW-4 05-t4"96

MW-J 05-1G96
MW-s 0J-14-96

- E

F q )

NEJL

3,7n

= ( j

rgL

€

nEn-

"$ixEE
a E - 'ji
6 E  & . E  I  ;
= X  = E  e  E
;5  . , :E  , i  i
mg,4- millivolrs txleJL lllgL

91 14.m0

I- -  t
t.s 'J lgo.m

6.4v4lm.om

"  o t V  6 5 1

I05-1G96
o5-1+96

05-rG
0J-14-96

pgll-: midoSram! pcr lirlr
CFUJmI: colony forrhinS urirr p€r lrliliiliG.
mg/L: nilligrams Fr lit r
std. unil!: s('ndard pH unirs

NA: Not Availublc

i : i !"
': i1 :
':. 11 1:
a * , - . ' -  . ' _ - - .  

. . . _ _ , . .

&4wivi

esj/h16002\6002rndb.xls\Table 3:imi
20805-131.008
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SERVICE STATION 6002, 6235 SEMINARY AVE,
QUAFTERLY GROUNDWATER MON]TORING
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SITE LOCATION
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=W-' * =J -1 Y:y!:-t"' ='o 
"!,*lJ,! ilIfu).ssoc'r ' i i  pUFGED By: /yl  ,  f2, ls t  cLrENr NAME: AQ-CC tt

^A
SAMPLEDBy: /lt , t'/-Dt t

L / ^ .
LocArloN: fr'reU4.,ttn, uA

TYPE: Ground Water j Surface Water _ Treatment Effluent- Olher
cASfNG DTAMETEF (inches): 2_ g_ 4 .5_  6_

G*oWELL INTEGRITY :
,/l

FEMARKS ZL2o{ --} 7/5 ",v

Location of Dr€vious calibration:

sign^rur", fr& /* Reviewed By:

M€ter calibrarion: oaaS-/21-6- Tims: / / ao

recrooo loll r-b*"r, ---rrir@-
Mere,sa'jat *: -fl2f2- hmperaure'r75-f

t  ?oq(pHnr?9  t ld tn  lGH4 /a4-  )

R€v. 3, ?]94

cAslNG ELEVATION (leeUMSL) :

DEPTH TO WATEF (feet) :

OEPTH oF WELL (lee0 :

VOLUME IN CASING

CALCULATED PURGE

ACTUAL PURGE VOL.

(9a1.) :

(sal.):
(sal.) :

DATE PURGED:

DATE SAMPLED:

Starl (2400 Hr)

Slart (2400 Hr)

E.C.pH
(units) (prnhodffig 25' C) fR - (UsuaD (visuat)

4:r: 3 A1 b?,f L)nr?at ?t;<
tt?,O |7.q b-2> at, kt,9 r, ,t
ildq e'66 Mtw p&!L,i Ar aa- 

-t&s

-) 
0",^a

,tv4
(NTU 0 . 200
or O - |000)

- B.il€r (Stainless

Olher:

W€ll Wzardru

- Submersibb Pump

- o€dcabd

E @zt"'.l T
D.o.(ppm): * l-a oDoF: TtoNft_

Field QC samples qollect€d at this w6ll:

PUne truC eOUtPt',,leruf
- 2' Blaclcl€r Pump
g/c€nbitugat Pump
- SubdFrsible Pump

- gail.r (Telton6)

- Bailo. (PVC)

- Bail€f (Stajnh68 St€€l)

- D.dcabd

l"?.cs

Param€tsrs fi€ld filt.r€d at this w6ll: 
(coBALT 0 ' 500)

NA

End (2400 Hr)

End (2400 Hr)

TEMPERATUFE COLOR TURBTDITY

^/A

SAMPL|NG EOU|PMgT
- 2' Bladder Pump -Elaaftr gettonoy

- OOL S€mdor

- Oipp€r

- Wc Wizsrdrx

Othcrl



Fev. 3, ?J94'@ WATER SAMPLE FIELD DATA SHEET
EMcoN pFrorEcr ,.-tz1i,'-al/. ib?-.orr..,o, 

l , - s/^ t)'
^ssoc'^YEs pURGED By: ,1 

i  
/ ;aY cLtENr NAME: A CtO t" OOD

S5SAMpLED By: /r[ ' /z'o > -> LocATtoN: (n.rL-l A/,tn I A
. r ' /wPE: cround Wat€r L/Surtace Water - TreatlEnt enuen j tn*--

cAsrNG O|AMETEF (inches): 2_ 3_ 43, 4.5_ 6_ oher

WELL INTEGRITY : Gua tocxo, APco
REMAFKS. /e  DoY - )  -8o n" '

M€r€r cafibrarion: g^r",.f4o'26 r.rrle:l/)o M6vrtsariat*.. -fuLg- T€rperature oF: -
(  E C  1 0 0 0 - / - )  (  D l - )  ( p H  7 _ / - )  ( p H 1 0 - / _ )  ( p H 4 - / - )

Location of prgvious calibration: /4N-q

cASlNc ELEVATIoN (feeVMSL) :

DEPTH TO WATER (teet) :

DEPTH oF WELL (fee0 : AoTUAL PUFGE vOL. (gal.) , /O ' O

OATE PURGED:

DATE SAMPLED:
Start (2400 Hr) End (2400 Hr) ) 2D6
stan (24roo Ho / a AS End (2400 Hr) 

-

TEMPERATURE COLOB TUFBIOITYTIME
.(2400 Hr)

/2a r
/ao6

VOLUME pH
(Sal.) (uoit3)

3,d i,,47
l€ rz-{

_ CR _ (vtsual) (vieral)

?4'=T t,rna,-' ryr.{
{-L\LIU-, c

7w@ww
D. o. (ppm): t'(- oDoa: ,s.'t /L?NC..

Field QC samples collgcted at this wsll:
ruA

PUFGING EOUIPMENT

Othcr:

- Baiter (Tciono)

- Bailcr (PVC)

- BaiLr (St inb$ Ste€l)

- D€dcabd

("'/'7 T.Ar*"-
/VA

(coBALr 0. 50o)

fnrae€

(NTU 0. 2oo
or O . 1000)ParamEiers li6ld liltersd at thi6 w8ll:

NA

SAMPLING EOUIPMENT
- 4. Btedd€r Pump

-LZlcenrituget pump

Subm€rsible Pump

Wcll Wiza.d'

- 2' BLdd|r Pump

- DDL S.rnpler

- Dippr.

- Wdt Vll2a.d,\.

OOl.|i

-4<-esirr Fettono)
- Ballcr (Stainlcre
- SubmffliblQ Pump

- Dedcabd

sign^t r", ,mfr*- ez* Reviewed ev, 4 e^s.Z * 4



Rsv. 3, Zg4

WATER SAMPLE FIELDDATA SHEET ./ \
'AMPLE lD: t/t 

' - / (1/ )PRorEcr uo, 217-f.5- -2,/ /, QoD
PURGED BY: CLTENTNAME: firn-ra

SAMPLED B\: f4/ {24, t LOCATION:
TYPE: Ground Waler t-,/'SurlaceWaier - Treatment Effluent- Other
CASING DIAMETEH (inches): 2 _ 3_ 4 .5 -  6 -  Oher

CASING ELEVATION (feeVMSL)

DEPTH TO WATER (feel)

DEPTH oF WELL (teet)

, rJAl
.  ( . r ,2o , /

voLUME tN CASING (gat.) :

CALCULATED PURGE (gal.) :

AGTUAL PURGE voL. (gal.) :

70
J4, //

/  1,0 t r r t r

WELL INTEGRITY : Co-Q uocx*, /J& )6'

FEMARKS . F-e.o,cv -.- a(lts&tl A,n o"F Arw,tCt-

M6tsr calibrarion: o^t rfu/o 2! rime: /1o.> u"r", s"ri"l u' ?&/A remp€rature oF:-

(  E c  1 0 0 0 - / - )  (  D l  _ )  ( p H 7  _ t  _ )  ( p H  1 0 - / - )  ( p H 4 - / - )

Location of previous Eltibration: fV/ l"/ - 
/

DArE puncEo: < -/o '7b 
= $an (2400 Hd /.eg)- End (2400 Hr))ArE PUFGED: - -/ u / to - Stan (2400 Hd /,d-.t *- End (2400 Hr) // y /

ArE sAMpLEo: 5--/ o 'fu- sian (2400 HO l7O< End (2400 Hr) -

TIME VOLUME pH E.C. TEMPERATUFE COLOR TURBtDtTy
l2*o,tlh lgl.)- , 1u_nit!) (Fmhos/crne 2s" c) _ fF) (vi6ua0 (vrsuat)
^Y7 5. O l,,f,V /^l / 

'/it,to 
Dadt /-rt-(v t/c^...

ell Drz.t & v,<, qrvLD,')s

' .71O Ra,l,w'p C,Utl 57> U?,t Dnn* o<A, /hn,;q
).o.(ppm): )-1 oooe */,t lr NA ,\/A

eld QC sampla.s collecred at this wsll: Paramot€rs lield liltor€d at thi€ w6ll: 
(coBALT 0 ' 500) t*1.tt;ffi

r,Ia i/A
PUFGING EOUIPMENT SAMPLING EOUIPME.NT

- 
-,_2' 

Btadder Pump - Baitcr (Tc ono 2. Btad(br pump -J<--a"it* g"nonO;

-La C€ntill€al Pump - Elarter (pVC) - OOL S{npt€r - Baitor (st intcls Str
- Subm€rsible PumP - Bail6r (StainLss Steel) - Dippcr - Subm.Giblo Pump
- W€ll Wzardx - O*tcatrd - WCt Wlzard - O€dcabo

DArE sAMpLEo: 5-r/ o '-fu- sian (2400 HO l7O< End (2400 d 
-

TIME VOLUME pH E.C. TEMPERATUFE COLOR TURBtDtw(2400 H.). losl ) (units) (Fmhos/crne 25" C) . fF) (vi6uat) (vrsuaD| ̂ v,/ { b /^)L{' 
- 
/;i-7 

- - 
1tll" n*il:w, );;:,

tef'7 D4 & 7,o__flL4_

1.710 Ra,l,w'p C,Utl 57> U?,t Dnn* o<A, /lut,;,t
D.o.(ppm): )-1 oooe */,t lr NA ,\/A

Fisld Qc sampl6.s collecred at this wsll: Paramot€rs lield lilt.r€d at thi€ w6ll: 
(coBALT 0 ' 500) t*1.tt;ffi

ila i/A
PUFGING EOUIPMENT SAMPLING EOUIPME.NT

- -z'BladderPump - Baitcr(Tc ono 2. Btad(br pump -J<--a"it* g"nonO;

Signalure: Reviewed av' 2/ e^s" 1 ot 4



A
\ctz
EMCON

WATER SAMPLEFIELD
Fev. 3, ?J94

DATASHEET/ \ L-, '
.AMPLETD: t ' tN -y '  (  /5  I

TYPE: Ground Water Tsurface Waler _ Treatment Etfluent _ Other
cAstNc DTAMETEF (inches): 2_ 3_ 49. 4.5_ 6- Olher-

PROJECT NO:

PURGED BY:

SAMPLEO SY:

CLIENT NAME:

LOCATION:

CASING ELEVATION (feeYMSL) :

oEPTH TO wArER (feel) :

DEPTH oF wEtL (fe€t) : /5-o

VOLUME IN CASING

CALCULATED PURGE

ACTUAL PURGE VOL.

/e.ss'
<)

ffi 7r/7(gal.) :

(gal.) :

(gal.) :

DATE PURGED:

DATE SAMPLED:

o
{-ta - ?

Starl (2400 Hr)

star t (2400Hr)  l - l  
f

pH TEMPERATURE

End(2400ry /3-zc
End (240() Hr)

COLOR TUBBIDITY
(visrJEl)

TIME
(2(D Hr)

l32L
1z?' l
lJlL

| ,go @"-@TW

Field OC samDl€s coll6ctad at this well:

Do/ n&o G.xJJ.-.a-^+

o. o. (ppm): A' 9- ooo^- 1A?trT NA /1/A

Param€t6rs fiotd fihersd at this w€lr: 
(coBALT 0 ' s00) t:l.tt-.'#

t/A

PUFGING EOUIPMENT

-_, 2' Bladd€r Pump - Bail€| (T.iono)

- C.ntitugal Pump - Bajlar (PVC)

- Subm€rsiblo Pump - B€il.( (Stainl€$ St €l)
- W€ll W:aroFx - D.dicabd

VOLUME

{,
1,o #'w#ffi

a 1,7 hrn6arr 4rNL

SAMPLING EOUIPMENT

- 2' gladd€r Pump

- DDL Ssmpl..

- Dim€r

- W€ Ward'x

Other:

g Balt€r {t.non@)
- 86ilgr (Stainl€e€

- Subm€rtibl€ Pump

- Dcdcsbd

rNrEGRlrY: {"oue 76/6
LOCK # :

REMABKS:
(c-QaV 4 O{r cd r?/+vGe_

Mer6r calibration: rla",54l 
- 76 ,r*.' Mor6tseiat*t ?A/0 Tomporalure 'F: _

( E C  1 0 0 0 - / - )  ( D l  _ \  ( p H 7  _ t  _ )  ( p H  1 0 _ / _ )  ( p H a _ i  _ )

Localion of pr€vious catiatation: /Y/H' y'

,^n"J-t 4Signatur€: Reviewed By:



WATER SAMPLE FIELD DATA SHEET
PROJECT NO:

PURGED BY:

TYPE: cround Wat€r /

CASING OIAMETER (inches):

3-1]2<'?4/-oo2

Surtace Water _
2_  3_

SAMPLE IO:

CLIENT NAME: 43/a ,u Looz

REv. 3,294

EMCON

LoCATfON:  f ) ' /  1
Treatment Eftluent _ Other
a {  4 .s -  6 -

DATE PURGED:

OATE SAMPLED:

11o

pH
lunibl

5,1V
Z.o

End (2400 Hr)
End (2400 Hr)

COLOR
(viltd)

A,/'t
(co8Alt 0 . s(xl)

{- /./- f 4
'l'

stan (2400 H0 hqST
start (2400 Hi r oot

E.C. TEMPERATUFE
omhos/c|r|o 25. C) fR

3cg L 9,./

3a/

olts
:

TUFBIDITY
(vrsual)

tkllY

I_-r-
\ [ /

TIME VOLUM€
(?]|oo Htl_ (gat.)

o75> {,t
ot s-7 c8.t/u"

b2. {
r.ct*d,rqlt {

D. O. (ppm): A/t1

Field QC samplss collacted at this tyell:
A/ft

PURGING EOUIPMENT

- 2'B|34br Pump - Ba[.r (Tetbno]

J c"ntitrgd rurnp
Submefsible PurlP

Wcil lMzardtr

,a/?
(riTU 0.2@
of 0 - l0@)

Othec

ODOR: ,Vtna,L

Paramatsfs li6ld tiltorEd at thie well:
A/2

- B8i||.(PvC)

- 8€iler (StEinbs! St .t)

- oedcabd

SAMPLtNG EOUTPUTENT
- z'Bfadd.r Pung J Bailar (Tenooo)

- DOL Sgmptcr

- OiFp.r

- Wdl Witardn

Oth€r:

- Bailar astainl€3s Sli

- Sub||ra3iblc Punp

- Ordc.t d

ygg1q;1 n42(o- /<t r

Meror catibrarion: oxe: {/z4c T.ne: f,19 Mcw satiat *: q1d? 
rempeawa,r: (o9,J

(Ec looo 77/ | /4eu 't tor -\ (p|t lao t 1oa I GH $ lop /Jt/ ol 6n t 4oo 1-aoe 1
Localion ol previous calibration:

Signature: Reviewed 8y: ease-L or Ll

CASING ELEVATTON (feeVMSL) :

OEPTH TO WATEF (te€t) :

DEPTH OF WELL (teeo :

OLUME lN CASING (Sal.) :

CALCULATED PURGE (gat.) :

AoTUAL PURGE VoL. (gEl.) :

71,t7



R6v. 3, 294

EMCON

WATER SAMPLE FIELD DATA SHEET
pno.lEcr Ne 3/ ?- '2 c//- n,€, - sAMpLE ro: ' -< ( S./' )

PURGED 8Y:  "  a  " , , (
SAMPLED aY: r//

CLIENTNAME: lf.tIF 6Oq>

LocArroN: lpZkLz^1/ - rF
TYPE: Ground Water -r(- Surlacs Wat€r - Treatment Emuent _ Other
CASfNG OIAMETER ( inches):  2- g_ q( 4.S_ 6- Other-

/1
WELL TNTEGFITY : l4r.A LocKxt y'gJ'/e'

Meter calib,aton: o^r., t: /t//, Timc: - Mat  f  S€? ia l# :  I lo4 T.mpefaturo 'F:

( E c 1 0 0 0 - / - ) ( D l  - )  ( p H  7 - l - )  ( p H  1 0 - / - ) ( p H 4 - / - )

Location of pr€viou s calibration: 2-' - /

By: Page4of

cAsfNG ELEVATION (fe€UMSL) : l/// VOLUME rN cAStNG (gat.) :
CALCULATED PURGE (gal.) :

AcTUAt PUFGE voL. (gat.) :

1,\U
DEPTH TO WATEB (IeeI) :

DEPTH oF WELL (feer) :

/ 1  / t  1 ,

z z/, L/
22'ov

/ '7.3

OATE PURGED:

DATE SAMPLED:

TIME
(24{xr H4
t  0 l y

VOLUME
(9.1.)

Stan (2400 Hr)
Slarl (2400 HD

E.C.
0lrnhoe/crno 25. C)

4yo

,/d,26

/oqd

pH
(unitl)

x,/n
(Nru 0. 200
or 0. iO00)Paramelers lield lillersd at this well:

4/2

- OOL Sa/iC.r

- OipFtr

- WCt WlzanF.

- Bailer (Stshtcls

- Stbnnciblr Punp

- Oedcahd

End (24()o Hr) 
'z9z

End (24(xl Hr)

TEMPERATURE COLOR TUFEIDITY
f D (viad) (vi!usl)

L'7, I //au/ r' ht6t\
b 7 .  I  t t  , ,

€a/b.t. f
@.TT

NP
(coBALT 0 . 5Ol

7,< / rr
10y / s,0 /,,Y/ zr'7s

/ , . / l  Jv;c{ .  c-+ /a. rS
loqt p-Aszez ("3A z/ t3

D. o. (ppm): ^/l ooo* -s.fuJ-

PURGING EOUIPMENT

- Bail.r (Trtbno)

- Baller (PVC)

Sqbmsribl. Pump - gaila. (SfainLlr St€at|

Well Wlzantfl - ordcrbd

Fiald QC samples coll6ct6d at thb woll:

- 2' Bla(tbr Pulne

-{ C.ntifrrgd eurp

Of|.c

SAMPLING EOUIP-MENT

- 2' Erdd.r Purn p 'f B.il.r (Trilono)

othar:



WPE: Ground Waler -l- Surlace Wafer _ Treatment Etfluent _ Oth€r
CASfNG OIAMETEB (inches): 2_ 3_ 4 - / 4.5 _ 6_ o|her

F€v. 3.2/94

EMCON

,/ ,/
Mot€r calibation: oaa. S/.'y'/r'/ Timo: -
(Ec looo - /_ )  (D t  _ )  ( pH7_

ttt let Sariat *, q) y'./ T.rnperatur6 oF:

|  - t  ( p H  r o - / - )  ( p H 4 -

By:
2L l

Page -:3i- of J-

I  _ ,

Location of provious calibj,alion: rly'ar 
-/

Signalure:

CASING ELEVATTON (feeVMSL) :

DEPTH TO WATER (feet) :

DEPTH OF WELL (teer) :

VOLUME lN CASING (gal.) :

CALCULATED PUFGE (gal.) :

AcrUAt PURGE vol. (gat.) :

OATE PURGED:

OATE SAMPLEO:

Cn (vi!g.t)

l t  /D 0,€) 9{'/ 6t.a
l1/Z /t/.o E S-r7 d4./

Stan (2400 Ht) / /o-) End (24119 Hr) / / / 2

Stan (2400 Hr) ,/ r 2 o End (2400 Hr) -

//,1? / { 4,i+ hts , r.i.t', . 'n2/ 
,"*,/

TEMPERATURE COLOR TURBIDITY
(v$d)

TIME
(zaOO Hr)

VOLUME
(sal,)

pH
(unib)

E.C.
0rnhotcr!O 25" C)

Paramotefs fiald lilt€red at this wcll:

- E itsr (Tenono)

- Bait.r (pVC)
- 8€ll* (Stginlos! St .t)

- Drdlaabd

t  / -
D. O. (ppm): Att

Fiold QC samplss colloctad at this vrall:
t  1 4

A  / I

PURGING EOUIPMENT
- z'Bladdef Pumo

-f *rorr ruro
- Subm.rsible Pump

- W€il Wirrrdtr

Ot|er:

n/l ^/l
(coB LT0.5O) (NTU0.20

or 0 . 1OO0)

SAMPLING EOUIPMENT

- z'Bfrdd.. Pume J B€ih| (Tcttono)

- ODL Sarflplrr

- Oippet

- W.ll Wzrrdtr

Othc;

- 8ajl.a (SiEint sr

- Sub.i..sibL pump

- O€dcst d



F€v, 3,294

SAMPLED BY:

TYPE: Ground Water _l_
CASING OIAMETER (inches):

WATER SAMPLE FIELD DATA SHEET
PRoJECT No: 2 /7h-- Zr/'6,12 SAMPLETo:  t  . ' -  4  (  i ' / ' \  

v

PUFGED By: zt/. 6z//rrc,: CLIENTNAME: FZfD& hoaZ

Sudace Water - Treatment Emusnt - O{her
2_  3_  4Y -  4 .5_  6_

LocAfloN: OAk Lnnlh c^

Other

r, .y'lr?-ttY

Metor cafibrarion: O^te: 5y'.2/r, Tirn:- Male. senat *i ?Jt(/ Tamporarure oF:

(Ec  1000 - /  t ,  (D t  - )  ( pH  7 - l - )  ( pH  10  - / -  )  ( pH4_ /_ )

Location ol pfoviou s calib?alio i .72-' -/

Reviewed By: e"ge 4 ot 4

CASING ELEVATION (feeUMSL)

oEPTH TO WATEF (feet) :

DEPTH OF WELL (lE€0 t -.-&?-

/? , j , / ' 'CALCULATED PUFGE (gEI.) :

AoTUAL PURGE voL (gal.) ;

Ei,(240pHt)

End (2400 H0

COLOB
(vi*,.t)

/  / 1 /a

TURBIDITY
(vltucl)

DATE PURGED:

DATE SAMPLED:

VOLUME
(eal.)
1/'a

PH
(unit!'

L'at

s  o .  /  . ,  Z ,  t  Z ' J

(coBALT 0 . 5o0)
,,r/n

(NTU 0. 200
or 0 . lO@)Fiald QC samples collected ai lhis woll:' , ' tL 

'.
PURGING EOUIPMENT

- 2'gladd.r Pumo
t

-4. Centiftrgaf etnp

SubmeGibl. Pump

WCI Vll2aftF.

Of|.c

start (2400 Hr) // z/2

s|an (2400 Hr) / / ,f

TIME
(244,J H.l

lt"/4
t t t /5

//'tr
t -o [ ,6t
/z,s

D. o. (ppm): ///l gggpx ,\1Yo.tJ l/,t

- Ball.f (Teiono)

- Bdl.| (Pvc)

- Bgilr (Stnintrs! Sl..l)

- Osdc.bd

l : a ^

0mhodc|tro 25. C)-7oo

7zo
' 7c?a

TEMPERATURE
fa

Paramot€rs lieu lilt€rsd at this wcll:

SAMPLING EOUIPMENT

- 2' Aadd.? Punp -4 Bsitd (T.[onO]

- DDL Sarnpl.r
- Oipper
- WCI W:ardtr.

othrr:

- Ecil.r (StainkF!

- Subnfisibta Pump

- Ordc.ld



7' i Columbio
l' :. Anolyticol'.-'. .-.,:- Servke5'*

May 23, 1996

Mr. John Young
EMCON
1921 Ringwood Avenue
San Jose, CA 95 131

Service Request No: 59600750

Re: 6002 Oakland/Z0805- l3 1.008/TO# 193 50.00

Dear Mr. Young:

The follo-wing pages contain analytical results'for sample(s) received by the laboratory on May
I 0, 1996. Results of sample analyses are followed by Appendix A which contains sample custody
documentation and qua.lity assurance deliverables requested for this project. The work requested
has been assigned the Service Request No. Listed above -- to help expedite our service please
refer to this number when contacting the laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Ana\tical
Report below confirms that pages 2 through 12, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

Please feel welcome to contact me should you have questions or furtier needs.

Sincerely,

Steven L. Green
Project Chemist

sLG4k

Regional QA Coordinator
Greg Andersdn

2059 Juncr ion Avenue .  5on Jose. Col i fornio 95131 r Teleohone 418l43l -24OO . Fox 408/437-9356



A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC/MS
tc
tcB
tcP
tcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
PPD
ppm
PQL
QA/QC
RCRA
RPD
stM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

coLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Association for Laboralory Accraditation
American Society for T€sting and Matorials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
california Assessment Metals
california Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Departmonl of Environmental Conservation
Department of Environm€ntal Quality
D6partment of Health Services
Duplic€t€ Laboratory Control Sample
Duplicat€ Matrix Spike
Department of Ecology
Deparbnent of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Infial Calibration Blank sample
Inductively Coupled Phsma atomio emission spectometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. lf the value is equal to the nIRL, the resuft is actqally <MRL before round'ng.
Laboratory Control Sample
L€eking Underground Fuel Tank
Modifi6d
Mothylene Blue Aclive Substances
Maximum Contaminant Level. The highest permissible conc€ntration of a
substance allowed in drinking water as established by tle U. S. EPA,
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not AoDlicable
Not Analyzed
Not Calculated
National Council of the paper industry tor Air and Stream lmprovement
Not Detected at or above the method reponing/detection limit (MRUIVIDL)
National Instih.rie for Occupational Safety and Health
Nephelometric Turlcidlty Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovgry Act
Relative Percert Difference
Selected lon Monitoring
Standard Methods for the Examinadon of Water and Wastewater. 18th Ed.. 1992
Solubility Threshold Limit Concentration
Test i,lethods for Evaluating Solid Waste, Physicauchemical Methods, SW€46,
3rd Ed., '1986 and as amend€d by Updates l, ll, llA, and llB,

Toxicity Characteristic L€aching Procedure
Total Dissolved Solids
Total P€trol€um Hydrocarbons
Trace lavel. The concentration of an analyte that is less than the PQL but greater ihan or equal
to th6 l,lDL. lf the value is Bqual to th€ PQL, the rBsuft is actually <PQL betorg rounding.
Total Rocoverable Petroleum Hydrccarbons
Total Suspended Solids
Total Threshold Limit Concenbation
Volatile Organic Analyte(s)

Page 2

ACRONLST.DOC 7/14/95



COLUMBIA ANALYTICAL SERVICES, INC.

Analltical Report

Client: ARCO Products Company
Proiect: 6002 Oakland/2O 805 - 13 1.00 8/TO# I 93 50.00
Sample Matrix: Water

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/Califomia DHS LUFT Method

Units: ug/L (ppb)

Service Request: 59600750
Dat€ Collectcd: 5/10/96
Date Received: 5/10/96

Date Ertracted: NA

Ana\te

TPH as Gasoline
Benzene
Toluelre
Etltylbenzene
Total Xylenes
Melhyl lerl -But-vl Ether

MRL

50
0.5
0.5
0.5
0.5
3

3,700
61

<5:i

100
50

200

Sample Name:
Lab Code:

Date Anallzed:

\nv-r (14)
s9600750-001

5t17/96

vw4 (1s)
s9600?50-002

5n6-17 /96

13,000
2,500

4 t
420
660

43,000

Method Blank
s960516-WB1

5t16/96

ND
ND
ND
ND
ND
ND

+ Raised MRL due to high analyte concentration requiring sample dilution.

3S21/060r94

Page 3



COLUMBIA ANALYTICAL SERVICES. INC.

Anal,'tical Report

Clicnt:
Project:
Sample Matrh:

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

s96007s0
5110196
5t10t96
NA
5t20/96

ARCO Prcducts Company
6002 0AKLAND/20805-l 3 1.008
Water

Sample Name

wv- l (t4)
vw-4 (15)
Method Blank

Lab Code

s9600750-001
s96007s0-002
s9600750-wB

Ferrous Iron
Standard Method 3 500D

IJniLs: mg/L

42

ND

0.1
0.1
0.1

Page 4



COLUMBIA ANALYTICAL SERVICES, INC.

Anahtical Report

Client: ARCO Products Company
Project; 6OO2Oakland/2}805-131.008/TO#19350.00
Samplc Matrix: Water

Service Request: 59600750
Drte Collected: 5/10/96
Date ReceiYed: 5/10/96

Date Extracted: NA

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Merhod

Units: ug/L (ppb)

Sample Narne:
Lab Code:

Date Analyzed:

Metlod Blank
s960517-WBl

sn7t96

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Total Xylenes
Methyl terl -Butyl Ether

MRL

50
0.5
0.5
0.5
0.5
3

ND
ND
ND
ND
ND
ND

Page 5



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
20805-131.008 TO#19350,00/#6002 OAKLAND
Water

Inorganic Parameters
Units: mgll, (ppm)

Anai]'te:
EPA Method:

Method Reponing Limit:
Date Ana.lyze.d:

Lab Code

K9602773-001
K9602773402
K9602'773-lv'B

Service Request: K96O2173
Date Collected: 5/10/96
Date Received: 5/11/96

Date Extracted: NA

Sulfate
300.0
o.2

5115,16196

Nitrat€ as Nitrogen
353.2
0.2

5nU96

Sample Name

wv-l (14)
wv4 (15)
Method Blark

ND
ND
ND

49
1 . 5
ND

Page 6



COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC R.gJ)ert

,r'"
Client: ARCO Products Company
Project: 6002Oaklard,t20805-131.008/T0#19350.00
Sample Matrix: Water

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Anal'zed:

s9600750
s/t0t96
5/10/96
NA
5/16-17t96

Surrogale Recovery Summary
BTEX, MTBE and TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method

Sample Name

wv-1 (14)
wv-4 (15)
Barch QC (MS)
Batch QC @MS)
Method Blank
Method Blank

Lab Code

s9600?50-001
s9600750-002
s9600755-00lMS
s9600755401DMS
s960516-WBl
s960517-WB1

PID D€tector
Percent Recovery

4-Bromofluoroberzene

t r /
93
9'7
95
94
96
98

FID Detector
P€rcent Recoyery

r4cr,rr,-Trifluorotohene r'/
\_-..'

1 1 3
105
102
105
95
98

CAS AcceDtance Limits: 69-116 69-116

Page 8



COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

Client:
Project:
Sample Mrtrix:

ARCO Products Company
6002 Oakland/20805-13 1.008/TO#19350.00
Water

Service Request:
Dat€ Collected:
Date Received:

Date Extncted:
Date Analyzed:

s9600750
5/lot96
5/10/96
NA
5t16t96

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoline

EPA Methods 5030/Califomia DHS LUFT Method
Units: ug/L (ppb)

Sample Name:
Lab Code:

Analyte

Casoline

Batch QC
s9600755-001

Spike Level Sample
MS DMS ,. Result

2s0 250 ND

P e r c  e n  t  R e c o v e r y
CAS Relative

Acceptance Percent
MS .DMS / Limits Difference

u' /J
96 100 6'7-121 4

Spike Result
MS DMS

DMST5/060t94

Page 9



COLUMBIA ANALYTICAL SERYICES, INC.

QA/QC Report

Client: ARCO Products Company Serrice Request: 59600750
Proiect: 6002 Oak1and,r20805-131.008/To#19350-00 Date Analvzed: 5/16/96

Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline

EPA Merhods 5030/8020/California DHS LIJFT Method
Units: nnb

Analyte

Benzene
Toluene
Ethylbenzene

Xylenes, Total
Gasoline
Methyl rerr-Butyl Ether

True
Value

25
25
25
'75

250
50

CAS
Percent

Recovery
P€rcent Acceptancc

Re lt Recovery Limits

24.2

24.3
'12.9

247
45

\'"/
97 85-1 ls
98 85- l  15
97 85-115
97 85-115
99 90-110
90 85-115

Page l0



Client:
Proiect:
Sampl€ Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA"/QC Repo(

ARCO Products Company
20805-13 l_008 TO#19350.00/#6002 oAKLAND
Water

Duplicate Summary
lnorganic Parameters
Units; mgll, (ppm)

Service Request: K9602113
Date Collected: 5/10/96
Date Received: 5/11/96

Date Ertracted: NA

Sample Name: WV-l (14)
Lab Code: K9602773-00IDUP

Analy(e

Nitrate as Nitrogen
Sulfate

Sample
MRL Result

R€lauve
percent

Average Difference

EPA
Method

353.2
300.0

ND
50

ND
49

0.2
0.2

Duplicate
Sample
Result

ND

Page I I



COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

Client: ARCO Products Company
Project: 20805-131.008T0#19350.00/#6002OAKIAND
Sample Matrix: Water

Matrix Spike Sumnary
Inorganic Parameiers
Units: mg/L @pm)

Service Request:
Date Collected:
Date Received:

Dat€ nxtracted:

K9602773
5n0t96
5/1t/96
NA

Sample Name: \,AlV-l (14)
Lab Code: K9602773-001MS

Analyte

Nifate as Nitrogen
Sulfate

EPA
Method

353.2
300.0

Spike
MRL Level

Sample
Result

ND
49

Spiked
Sarnple
Result

2.O
'71

Percent
Recovery

100
1 1 0

cAs
Percent

Recovery
Acceptance

Limits I
/

75-125 \/'t5-125
o.z
0 . L

2.0
20

MSISEPA/r0)rt4

PaEe 12
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t/ . Columbio
/', -) Anolyticol
t*-.-:: . Selvice5..

May 23,1996

Mr. John Young
EMCON
1 921 Ringwood Avenue
San Jose, CA 95131

Sewice Request No: 59600751

Re, 6002 0AKLAND/2080s- 1 3 1.008/TO#l 93 s0.00

Dear Mr. Young:

The following pages oontain analltical results'for sample(s) received by the laboratory on May
10, 1996. Results of sample analyses are followed by Appendix A which contains sample custody
documentation and quality assurance deliverables requested for this project- The work requested
has been assigned the Service Request No. Listed above -- to help expedite our service please
refer to this number when contacting the laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Amlytical
Report below confirms that pages 2 through 12, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

Please feel welco e to contact me should you have questions or further needs.

/-- \
/ ,------., t\ I\^__-4./.v \=----_
ufeg Anoerson

Project Chemist Regional QA Coordinator

sLG/jk

?059 Junction Avenue r Son Jose, Col i fornio 951 31 r Telephone 4O81431-24OO . Fox 408/431-9356



A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP

GC/MS

tcB
tcP
tcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
l\,lRL
MS
MTBE
NA
NAN
NC
NCASI
NO
NIOSH
NTU
ppD
ppm
PQL
QA/QC
RCRA
RPD
stM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

Amerioan Association ior Laboratgry Accreditation
American Society for T€sting and Materials
Biochemical Oxygen Demand
Benzen6, Toluene, Elhylbenzene, Xylenes
California Ass6ssm€nt Mstals
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Deparbnent of Environmental Conservation
Department of Environmental Quality
Department of Heatth Servic€s
Duplicate Laboratory Control Sample
Duplicate Matix Spike
Department of Ecllogy
Department of Health
U. S. Environmental Proteotion Agency
Environmenhl Labaratory Aocreditation Program
Gas Chromatography
Gas Chromatography/Mass Speotromefy
lon Chromatography
lhitial Calibratjon Blank sample
Inductively Coupled Plasma atomic embsion sp€ciromety
Initial Calibration Verification sample
Estimated concentration. The value is less than th6 MRL, but greater than or equal to
the MDL. lf the value is equal to ihe MRL, the result is actually <MRL before rounding.
Laboratory Control Sample
Leaking Underground Fuel Tank
Modifi6d
Methylene Blu6 Active Substances
Maximum Contaminant Level. The highest permissible concenbation of a
substanc€ allowed in drinking water as established by the U_ S. EPA_
lvlethod Detection Limit
l\,lost Probable Number
lvlethod Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Aoolicable
Not Analyzed
Not calculated
National Council ofthe paper industry for Air and Stream lmprovement
Not Datacted at or above the method report ngldeteotion limit (MRUM DL)
National Institute for Occupational Safety and Health
N€phelometric Turbidity Units
Parts Per Billion
Paris Per Million
Practical Quantitation Limit
Quality Assurance/Quality Contrd
Resource Conservation and Recovery Acl
Relative Percent Differ€nce
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater. 18th Ed.. 1992

. Solubility Threshold Limit Concentation
Test Methods for Evalualing Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates l, ll, llA, and llB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte lhat is less than the PQL but greater ihan or equal
to the MDL- lf the value is equal to the PQL, the resuh is actually <PQL before rounding.
Total Recoverable PetrolEum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s)

Pago 2
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COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Repon

Client: ARCO Products Company Service Request: 59600751
Project: 6002 oAKLAND/20805-131.008/TO#19350.00 Date Collected: 5/10/96
Sample Matrix: Water Date Received: 5/10/96

Date Ertracted: NA

BTEX, MTBE atrd TPH as Gasoline
EPA Methods 5030/8020/Califomia DHS LIJFT Method

Units: ug/L (ppb)

Sample Name: MW4 (24) MW-5 (24) Metlod Btank
Lab Code: 59600?51-001 59600751-002 S960516-WBI

Date Analyzed: 5116196 5ll'7/96 5/16196

An{lyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Total Xylenes
Methyl lert -Butyl Ether

MRL

50
0.5
0.5
0.5
0.5
3

ND
ND
ND
ND
ND
ND

17,000
460
2 1

760
480

1,000

ND
ND
ND
ND
ND
ND

ts22/060194

Page 3



COLUMBIA ANALYTICAL SER!'ICES, INC.

Anall'tical Report

Client: ARCO Products Company
Project: 6002OAKLAND/20805-131.008/T0#19350.00
Sample Matrix: Water

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/Califomia DHS LIJFT Method

Units: ug/L (ppb)

ServiceRequest 59600?51
Date Collected: 5/10/96
Date ReceiYed: 5/10/96

Date Extracted: NA

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Total Xylenes
Methyl lerf -Butvl Ether

MRL

50
0.5
0.5
0.5
u. f
3

Sample Name:
Lab Code:

Date Analyzed:

Method Blank
s960517-WBl

5/17/96

ND
ND
ND
ND
ND
ND

Page 4



Client:
Project:
Sample Matrix:

Sewice R€quest:
Date Coll€cted:
I)ate Receivedr

Date Extracted:
Date Analyzed:

s96007s1
5/lot96
5/tot96
NA
5/20t96

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

ARCO Products Company
6002 0AKLAND/20805-13 1.008/TO#1 9350.00
Water

Ferrous lron
Standard Method 3 500D

Units: rng/L

Samplc Name

MW-4 (24)
MW-s (24)
Method Blank

Lab Code

s9600?sl -001
s9600751-002
s9600751-wB

MRL

0 . 1
0 , I
0 . 1

ND
2 1
ND



Client:
Pmjeci:
Sample Matrix:

COLUMBIA ANALYTICAL SER!'ICES, INC.

Analrtical l{eport

ARCO Products Company
20805-13 1.008 TO#19350.001#6002 OAKLAND
Water

Inorganic Parameters
Units: mg/L (ppm)

Service R€quest: K9 6027 98
Date Collected: 5/10/96
Date Received: 5/13/96

Date Extracted: NA

Sample Name

MW-4 (24)
MW-s (24)
Method Blank

Ana\te:
EPA Method:

Method Reporting Limit:
Date Anallzed:

Lab Code

K9602798-001
K9602798-002
K9602798-MB

Nitrogen rs Nitrogen
353.2
o.2

s 1t96

1 ,5
ND
N'D

Sulfate
300
o.2

5t15t96

33
0 . 4
ND

Page 6



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: ARCO Products Company
Proiect: 60020AKLAND/20805-131,008/T0#19350.00
Sample Matrix: Water

Service Request:
Dete Collected:
Date Received:

Date Extracted:
Date Anallzed:

s9600751
5/10t96
5/10/96
NA
5/16/96

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method

Lab Code

s9600751-001
s9600751-002
s9600755-001MS
s9600755-001DMS
s960516-WB1
s060517-wBr

PID Detector
Percent Recovery

4-Biomofluorobenzene

99
96
95
94
96
98

FID Detector
Percent Recovery

a,ct,o-Trifluorotoluene

98
1 1 4
102
104
95
98

69-116

Sample Name

MW-4 (24)
MW-5 (24)
Barch QC (MS)
Batch QC (DMS)
Method Blank
Method Blank

CAS Acceptance Limits: 69-116

suR?/060194

Page 8



Client:
Proiect:
Sample Matrix:

COLUMBIA ANALYTICAI SER\,'ICES, INC.

QA/QC Report

ARCO Products Comparry
6002 OAKLAND/20805-l3 L008/TO#19350_00
Water

Senice Request:
Date Collected:
Date Received:

Dat€ Extracted:
Date Analyzed:

s9600751
5/tot96
5n0t96
NA
5t16t96

Matrix Spike/Duplicate Matrix Spike Summary
T?H as Gasoline

EPA Methods 5030/California DHS LLrFT Method
Unirs: ug/L (ppb)

Sample Name:
Lab Code:

Anallte

Gasoline

Barch QC
s9600755-001

Spike Level Sample
MS DMS Result

250 250 ND

P e r c e n t  R e c o v e r y
CAS

Acceptance
MS DMS /.'Limits\-r'

96 100 67-121

Relative
Percent

Difference i

4

Spike Result
MS DMS

240 250

oMsls/060t94

Page 9



COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

ARCO Products Company
6002 0AKLAND/20805-13 1_008/TO#193s0.00

Service Request: 59600751
Date Analyzed: 5/16/96

Client:
Project:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total
Gasoline
Methyl lert -But!'l Ether

Initial Calibration Verification (ICV) Sumrnary
BTEX, MTBE and TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method
Units: ppb

True
Value

25
25
z5
t l

250
50

Result

24.2
24.4
24.3
72.9
247
45

Percent
Recovery

9?
98
o?. '  \  /
9 7 "
99
90

cAs
Percent

Recovery
Acceptance

Limits

8 5 - 1 1 5
85-115
85-115 ! . 'J
85-115
90-110
85-115

Page l0



COLUMBIA ANALYTICAL SERVICES, INC.

eA,/eC Report

Client: ARCO Products Company Servic€ Request: K9602798
Project: 20805-131.008 T0#19350.00/#6002 OAKLAND Date co[ectedi 5/10/96
Sample Matrix: Water Date Receiverl: 5/13/96

Date Extracted: NA

Duplicate Summary
Inorganic Parameters
Units: mgll. (ppm)

Sample Name: MW-4 (24)
Lab Code: K9602798-001

Analyte

Nitrate as Nitrogen
Sulfate

EPA
Duplicate

Sample Sample
R€lative
Percent

Method MRL Result Result Averase Difference 
,

3s3.2 0.2 ND (L) ND ND - ,/ /
300.0 0.2 33 33 33 < 1 v

Dupficate analysis was performed on Batch QCt Lab Code K96027'73-001.

Page 11



COLUMBIA ANALYTICAL SER\,'ICES. INC.

QA/QC Repod

Client: ARCO Products Company
Project: 2080s-131.008T0#19350.00/#6002OAKLAND
Sample Matrix: Water

Matrix Spike Summary
Inorganic Parameters
Units: mg/L (ppm)

ServiceRequest: K9602798
Date Collected: 5/10/96
Date Received: 5/13/96

Date Extracted: NA

Sample Name: MW-4 (24)
Lab Code: K9602798-001

Analyte

Nitrate as Nitrogen
Sulfate

M

Spike Sample
MRL Level Result

0.2 2.0 (M) ND
0.2 l0  33

EPA
Method

353.2
300.0

Spikcd
Sample
Result

2_0
45

Percent
Recovery

100
120

cAs
P€rc€nt

Recovery
Acceptance

Lirnits

75-125

Matrix spike analysis was performed on Batch QCI Lab CodeK9602??3-0o1,

MSlSEtdr02l94

Page l2
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1", Columbio
/,t..,)j1", AnolYticol
L:;:.-,=r-, SGrvke5,*'

June 13, 1996

John Young
EMCON
1921 Ringwood Avenue
San Jose, CA 95131

Service Request No: 59600766

Re: 6002 0AKLAND/20805-r31.008/TO#19350.00

Dear Mr. Young:

The following pages contain analytical results for sample(s) received by the laboratory on
May 14, 1996. Results of sample analyses are followed by Appendix A which contains sample
custody documentation and quality assurance deliverables requested for this project- The work
requested has been assigned the Service Request No. Listed above - to help expedite our service
please refer to this number when contacting the laboratory.

Analltical results were produced by procedures consistent with Columbia Analyical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytical
Report below confirms that pages 2 through 4, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

Please feel welcome to contact me should vou have ouestions or further needs.

SLG/cvr

Steven L. Green
Project Chemist

2059 Juncrion Avenue . Son Jose. Colifornio 951 3'1 Telephone 4OBl 428- 1 28O Fox 4081437-9356



A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC'MS
tc
tcB
tcP
tcv
J

LCS
LU FT
M
MBAS
MCL

MDL
MPN
MRL
t\4s
MTBE
NA
NAN
NC
NCASI
N D
NIOSH
NTU
ppb
ppm
PQL
aArac
RCRA
RPD
stM
s t\4
STLC
SW

TCLP
TOS
TPH
tr

TRPH
TSS
TTLC
VOA

coLUMBIA ANALYTICAL SER\/lCES, |Ilc.
Aeronyms

American Association lor Laboralof y Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Mehls
Califomia Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Formihg Unit
chemical oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department ol Health Services
Duplicate Laboratory Control Sample
DuDlicate Makix SDike
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibratioh Blank sample
Inductively Coupled Plasma atomio emission spectrometry
Initial Calibration Verifi cation sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the lVlDL. lf the value is equal to the l,lRL, the result is actually <MRL before rounding.
LaboGtory Control Sample
Leaking Underground Fuel Tank
lvlodified
lvlethylene Blue Active Substances
Maximum Conhminant Level. The highest permissible ooncentration ol a
substance allowed in drinking water as establjshed by ihe U. S. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl ten-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Council ofthe paper industry tor Air and Stream lmprovement
Nol Detected at or above the method reporting/detection limit (MRUMDL)
National Institute for Oocupational Salety and Heafth
Nephelometric Turbidily Units
Parts Per Billion
Parts Per Million
Practical Quantitalion Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relalive Percent Difference
Selected lon Monitoring
Standard lvlethods for the Examination of Water and Wastewater. 18th Ed.. 1992
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical tvlethods, SW€46,
3rd Ed., 1986 and as amended by Updates l, l l , l lA, and llB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Sqlids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte thal is less than the PQL but greater than or equal
to lhe MDL. lf the value is equaltothe PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total SusDended Solids
Total Threshold Lim?t Concentration
Volatile Organic Anal).te(s)

PaEe 2

ACRONLST.DOC 7/14,/95



COLUMBIA ANALYTICAL SERVICES, INC.

Analyical Report

Client: ARCO Products Company Service Request: 59600766
Project: 6002 OAKLAND/20805-131.008/TO#19350.00 Date Collected: 5/14/96
Sample Matrir Water Date Received: 5/14/96

Date Extract€d: NA
Date Analyzed: 5/28196

Metlune

Units: ug/L (ppb)

Sample Name

wv-l ( 13)
wv-4 (14)

Lab Code

s9600766-001
s9600766-002

MRL Result

4 E.8
4 6.4

Page 3



F1UOR DAIIIEL GII

REMEDIATION TECHNOLOGY TESTTNG FACILIry

June 11,1996

Steve Green
Columbia Analytical Services
2059 Junctlon Ave
San Jose, CA 95131

Subject: Test Results
P.O. # 5165

Dear Mr. Green:

Enclosed please lind th6 test results for ths sample(s) received by the Remedlation Technology
Testing Facility on 515-96.

Analytical work for this proiect has undergone a rigorous euality Assurance/ouality contrd
procedure lo ensure quality and accuracy. your reference number for correspondence
regarding these results is R7492.

lf you have any questions regarding this analysis, or ff we can be of further assistance, please
feel free to call us.

Sincerely,
Fluor Daniel GTI

f,*tq AP'
David Cacciatore
Proiect Manager

Enclosure(s)

4080 Pike Lane, Suite B . Concord, CA 94520 . Tet {Si0) 67i-2116. Fax (St0} 687-0843



REMEDIATION TECHNOLOGY TESTING FACIUTY
,1080 Pike Lane Concord, CA 94520 510-671-2116

Results of BacFria Enumeration

Plate counts reported in colony-forming units per mL of water. spread plate technique based on
MeJhods pf Soil Analvsis. Part 2. Chemlcal and Microbiological Propenies. Amer. Soc. of Agronomy, Soil
science soc. of Amer., 1982, Madison, wl chapter 97; standard Methods for the Examinatian of wlter
and Wastes. 17th edhion. AWWA. APHA. WPCF. r 989, Mathod 9215C. Results in parentheseC do not fall
within lhe range ot 30-300 colonies per plate and are therefore reported as estimated counts.

Proiect Name: CAS Sampling D.te: 5-14-96

P.O. Number: 5165 Dete Reeelved: 5-15-96

Site Locatlon: Oakland Dale Completed: 64-96

Proiect Menager: Steve Green Report Dale: 6-11-96

Mairix: Water Log-fn Number: R7492

,. Sampte tO , ,

7492-1 VW-1 3.9 x 1os

7492-2 vw4 4.1 X 106

b: PSAz 7r92b.

FluoR oaNrEL Gil 
s,
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Columbb
Anolyticol

''' Service5,'*'
June 13, 1996

John Young
EMCON
1921 Ringwood Avenue
San Jose, CA 95 13 I

Service Request No: 59600767

Re: 6002 0AKLAND/20805- I 3 l.008lTO#19350.00

Dear Mr. Young:

The following pages contain analytical results for sample(s) received by the laboratory on
May 14, 1996. Results of sample analyses are followed by Appendix A which contains sample
custody documentation and quality assurance deliverables requested for this project. The work
requested has been assigned the Service Request No. Listed above -- to help expedite our service
please refer to this number when contacting the laboratory.

Analytical results were produced by procedures consistent with Columbia Analltical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytical
Report below confirms that pages 2 through 4, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

Please feel welcome contact me should vou have ouestions or further needs.

Steven L. Green
Project Chemist

SLG/cvr

?O50 Juncrron Avenue Son Jose, Col i fornio 95131 r  Telephone 4OB|428-128O r Fox 4081431-9356



A2LA
ASTM
BOO
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEO
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
tc
tcB
tcP
tcv
J

LCS
LUFT
M
MBAS
MCL

MDL
I,| PN
MRL
MS
MTBE
NA
NAN
NC
NCASI
N D
NIOSH
NTU
ppb
ppm
PQL
oAroc
RCRA
RPD
SIM
SM
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSS

VOA

COLUMAIA ANALYTICAL SERVICES, Inc.
Acronyms

American Assooiation for Laboratory Accreditation
Ameracan Society for Testing and Materials
Bioohemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
Ca,tornia Assessment lvletals
California Air Resources Board
Chemical Abslract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conseryatpn
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Soike
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation ProgIam
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
lnitial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equat to
the MDL. lf the value is equalio the MRL, the result is actuatty <MRL before rounding.
Laboratory Control Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
lvlaximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as estabtished by the U. S. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applacable
Not Analtzed
Not Calculated
National Council ofthe paper industry tor Air and Stream lmprovement
Not Detected at or above the method repoding/detection limit (l\,lRUIIDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Q uality Assuran6e/Quality Control
Resource Conservalion and Recovery Act
Relative Percent Difference
Selected lon lllonitoring
Standard Methods for the Examination of Water and Wastewater. 18th Ed.. 1992
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates l, ll, llA, and llB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concehtration of an analyte that is less than the PO L but greater than or equal
to the MDL. lf the \€lue is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Pelroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s)

Page 2

ACRONLST.DOC 7/14€5



COLUMBIA ANALYTICAL SERVICES, INC.

Analltical Report

Client: ARCO Products Company
Project: 6002 OAKLAND/20805-131-008/TO#19350.00
Sample Matrir Water

Methane

Units: ug,{I- (ppb)

Service Request:
Datc Collected:
Date Received:

Date Extracted:
Date Analyzed:

s9600767
5/14/96
5/14/96
NA
5t28/96

Sample Name

MW-4 (24)
MW-5 (24)

Lab Code

s9600767-001
s9600?6?-002

ND
9 l

Page 3



FI,UOR DAHIEL GTI

REMEDIATION TECHNOLOGY TESTINGFACILITY

June 11,1996

Steve Green
Columbh Analytical Services
2059 Junction Ave
San Jose, CA 95131

Subiect: Test Results
P.O. # 5166

Dear Mr. Green:

Enclosed dease find the test results for the sample(s) received by the Remediation Technology
Testing Facility on 5-15-96.

Analytlcal work for this project has undergone a rigorous Quality Assurance/Ouality Control
procedure to ensure quality and accuracy. Your reference number tor conespondence
regarding these results is 87491.

lf you have any questions regarding this analysis, or if we can be oI further assistance, please
feel free to call us.

Sincerely,
Fluor Daniel GTI

.  /1 
ot

f  '  . ' 1  t t  / . .  g

,J9_ 2--( v. Vi.6^/---

David Cacchtore
Project Manager

Enclosure(s)

4080 Pike Lane,  Sui te  B .  Concord,  CA 94520 .  Tel  (51O) 671-2116.  Fax {510)  687-0843



REMED]ATION TECHNOLOGY TESTING FACIUTY
4080 Pike Lane Concord, CA 94520 510-671-2116

Results ol Bacteria Enumerdion

Proiecl Name: CAS Sampling Dale: 514-96

P.O. Number: 5166 Dale Received: 5-15-96

Sile Locelion: Oakland Dale Completed: 6-4-96

Prolect Manager: Steve Green Report Dsle: 6-11-96

Matrix: Water LogJn Number: R7491

lrb No, Sample lD

7491-1 MW-4 5.6 X 101

7491-2 MW-5 1 - 4  X  1 0 4

Plate counts reported in colony-forming units per mL of water. Spread plate technique based on
Methods of Soil Analvsis. Part 2. Chemical and Microbiological Prooerties. Amer. Soc. of Agronomy, Soil
Science Soc. of Amer., 1982, Madison, Wl chapter 37; Standard Methods for the Examinatlon ot water
and wastes. 17th edltlon. AWWA. APHA. WPCF. 1989, Method 9215C. Results in parentheses do not fall
within the range ol 30-300 colonies per plate and are therefore reported as estimated counts.

b:  PSA? 7491b.

FI,UOR DANIEL GTI
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