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SUBIESIT Ufilizstion of N-ou-purye Approach for gaqptlng of
hd_!on"g Welts_Lnpactui iy pet"ol-",ri Eydra3q$rns,BTEX, and MTBE

REFERENCE: .The California Groundwater purerne Study forpeooleum Hydrocarbons",- n"p"i fo, W"-Jt"riisare, .peboleum Association by SEC6R I;;;;;;'
Incorporated, Dated ocober 23. tt96 .i

Fitding rsd Reconneodsttoo 
i I

Trr.e ]snl rtuay sllr-u-d-ul,tlrar serection of.a non-purge sampling methodology wirlr. not affecr rhe overart variabirig 
"f 

ilil"'a;: a1b y'r prorioui *rffi91, and.u man y cases, oon servative esti mate of petroleu m r,yaro"allon Jin-ei;;i#;r.Based upon our review of hr.rrrdy; ;;;;i;;; rhar for monibrinB wells ar tuelusr sites purging ii-r:1rr,ril* il;rd;;;;;ditions we have outlined below aremet, Our ratlonale is provided beiow.

Rationale

Since the relp-"+ of rtre Western Sraes petroleum Associalion (WSPA) study on theeffects of purging ornor_p-urging c.*u"-hp.rt lnonitgrtnq yeus prior io sanpringrhere have been quesrionrpofo 
* , ,r,. 

"ai?Jry -o applicabirity of the srudv. Boardstaff aclnowredgi thu *n..-. of some rowards'the possibre bias in the study becauseof variarions in data quar.iry q"-" t gry!*i p*eile._J;ir,q"t]*,:qr#rou*in the study, the rack of sieeificvell oesic-n'in-i;;auon or wabr Quali$ paramererinformation, and the quesion, or rriuri;'lt-ino*u."0 hro rhe srudv bv rheircrusion of non{eteci aaa. sowe"er, we;]iGil ih{;.;;.i- jjjj"* 
o,rle overall environmenhl and eeonomic n non-i'iir"ur."o u.fo*.

section 13267 0) of the we*r code shtes that ror Echnical or moniloring prograrnreports the board may spcify Oat .. .Th; Uuia"n, ,r"ruuing cosrs, of riesf reponsshalr bear a reasonabre 
lelatigrship r" o. iJi"i rr,e report and ihe benefite !o beobrained from r'e leporrs., nroni.n ;;;;d p.ripotl"", ilr;;;;:;-rg.r reducing the environmenrar brrden by 

"rttu" 
or-rei"cire ,h. i"t"r.i;;;r"water for Eealment and disposar, *rri.rr'in *il ixr.., ,oono.ry impacrs .o air andwater quality from wasE hurdling, Fanspon, ard lreanment of the purge water. In

$
I ,

Or..at'lion b to pF{,Ed Ead..heD.z rhE qr.chrf olcoryid,.i *otc, n"o,rrc",, o^a,N,erc lh.i ptopr. ottocottoh o^d.neBit,t. ta. t^, L.-.tir Fa--...-
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O!. rittton e to pE ..1r erd.^hehcc thc qloliD olcoldotaial >ant rytourcct, ona
.^!$n th.tt pmp.r oltoca on 6rd .lhknt er.la, h. b,artt of pEr.., anC luMF- pegrzt@s.

eddition, ttrere is e positive cost savings and, consequently, a potential savings to the
stae's limited clean up Fund resourcar. we thereiore believe that this app-roach is
consistent with Section 13262. i

We recognize at least one disadvantage from nor purging is that, if true, higher
analytic readingr from non.purged samples rnay ,e.uit in unnecessariJy proiinging
remediation and monirorhg. In rhe woist case, some minor changes ii Larer {ualtymay,be missed.on. a timely.basis, such as tlrose due to changes rasulting fom ititizing
ellecuv' remediaton techniques or, conversely, missing tie detection of a new relea-i
rrom on or off site. Also, if funher refinement of the WSpA shrdy provides new
information in conflict to the present study, we are prepared to ,oaiiy our
requiremenB accordingly.

Condlttoos oo Uslng tbe Non-hrrging Approech

In consideration of rhe above, we will now require rhe following for any Responsible
Party or consulanr proposing to utilize the non-purgin! approach:

The non-purging approach shall be used onty for monitoring wells
wheie groundwater has been impacted by petroleum Hydrocarbons,
ETEX. and MTBE.

Non-purge sampling shatl be utiliud for unconfined aquifers only.

The monit,oring well sherll be proper,ly permitted, constructed (in this
case, screened scross he water able), and develoged.

The well is not presently in use for groundwater or soil vapor
erEection,

The well does nol have ftec product.

For new wells or wells brought iato monitoring for the first time, tlre
first round of groundwater sampling performed at a site shall be witl
both non-purged and purged samples. The purging urd sampling,rtt€thod
used shall be documentcd. This shall include fte rate of purge Bnd
srnplitg-deDajls. For Oere wells we require me-surements of dissolved
orygen, specific conductanoe, pH, and temperature whetler purged or
not purged. Also, if biodegradarion is being rractred at the weu, our
requiremenE do not preclude the measurement of other parametcrs.

Juuary 31, 1997
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larena K, Barsamian
Erecutive Officer

/ fr."-'^
y'qV/z-ffirt-

S/ephen I. Morse, P,E,
Chief, \ .,i
Toxics Cleanup Division

t
R'.IOCB TDX

o
516 PNGE:93

Interested Parties pate 3 of 3 Januery 31, 199?

7, Existing wells which hale aheady been routrrely prirged in previdusr. ,
sampLing events immediare ro being swirched lo'"'noi'-purging mod; do
nolIequireaninit ieldupl icaenon-purgedandpurgedsarnptJ' .n

E, Monitoiring data_frequency shall be ss required by the appropriate
regulstrory overrighr agency.

9. Should a Respen3illg party requ?jt sitc closure where the non_purged
approacb has been used, the final confirmrtion sampling ,nenf,nit
include both non-purged and puftea samples from ui"f, ]*rff oi ..-
agreed upon with the appropriate regulatory oversight agency.

Prior !o im_plementing the non-purge approach, the appropriale regulatory oversighragency shdl bsrontactcd, wirh an infolmadon copy i6 rds orRce. pr'".e car Jofrn
Kaiser.(5l0 - 2E6 - 0t03) or me (5t0 , ZE6 - 0304i if you have *y qu.rrionr--.-'
regarding this letter.

$

SWRCB - CWP (AIan Panon and Dave Dearer)
Regional Boerds 1,3-9 UST program Managers
RWQCB Region 2 UST Sbff
USEPA, Region 9 (Man Sma!)
Region 2 Local Agency UST Managers

Note: A synopsis of the wSpA Report including information on how to obain he
complete repon may be found on tfie Inlernet at
htq://wur. secor.com/purge.html

O.r iitrion i to pfit.D. onA .rhcg. ,k qral , ol Celrfo"rrra\ ,akjr ,.ro|/,|ca,, .l|lC
r,,,/tt lhttr ptoPc, ollea.to' arC attrhr, rta lor tl, b.h.!h o{ pr.r.rt .rrd fitnF. gancrohoru,



CHROMALAB, INC.
Environmental Services (SDB)

January 2,  L997

CET ENVI RONMENTA]., SERVICES

Atten:

D 1 . ^ - 1 . ' . ' f  .

R e c e i v e d :

r e :
Method:

t l a r r \ ,  ( - ^ r f  6 r

DREYERS OAKLAND
n c . F m l - \ a r  ' l  A  I O q A

EPA 8075M

Submission #: 9 6L2245

P r - 1 P t -  f  4 :  J ) J +  - U U - L

REPORTING BIJANK BI'A}IK DII'UTION
I,IMIT RESULT SPIKE FACTOR

E x t r a c t e d :  D e c e m b e r  3 0 ,  L 9 9 6
AnaTyzed:  , fanuary \ ,  ] .997

Ex t rac ted :  December  30 ,  1996
A n .  1 \ / 7 F d .  n a - a m l - \ F Z  ? l  1 q q A

spl# CLIENT sPL ID (uq, /L)  -  (uq/L)  (uq/ IJ)  (%)
a= i

7 7 1 4 0 8  M V t  4  N  . D  .  v . /  5 0  N .  D .  6 4  .  5  1
7 7 7 4 0 9  V W  5  N . D . v . -  5 0  N . D .  6 4 . 5  1
7 7 7 4 7 0  M W  2  N . D . , , /  - -  5 0  N . D .  6 4 . 5  1
7 7 7 4 7 7  M W  L  N . D . . - -  5 0  N . D .  6 4 . 5  1

Mat r i x . 'WATER
Sampled: December 18, 1995 Run#: 47L4

DIESEL

Matrix: WATER
S a m p J e d :  D e c e m b e r  1 8 ,  1 9 9 6  R u n # :  4 7 7 4

DIESEL

Bruce Havl . ik
Chemi st

REPORTING BLANK BI,ANK DII,UTION
LIMIT RESUI.T SPIKE FACTOR

Sel# CLIENT SPL ID (uq/L)  , , .  (uq lL)  (uq, /L)  (B)
7 7 7 4 0 6  W r  6  N . D .  y  5 0  N . D .  6 4 . 5  1

Semivof at i les Supervrsor

1220 Ouarry Lane. Pleasanton, Calitornia 94566-4756
(510) a8a-l919. Facsimile (510) 484-1096

Federal lD #68-0140157

5'|0-241-9501 cc or/02
S005 0:0C{]'|05 BHAVII( r312



F{F-

CHROMALAB, INC.
Environmental Services (SDB)

January 2,  L997

CET ENVI RONMENTA]., SERVICES

z f  f  a n .  r T r a r r r r  . r i r l - a r

Project: DREYERS OAKLAND
Received: December 18, 19 96

It4a trix: WATER
Samp] ed.- December l-8, 1995 Run#: 4666

GaEoLine Benzene

Pro jec t# :  3534  -  001 -

re, '  3 samples for Gasol ine and BTEX compounds analysis.
Method: EPA 8075M 5W845 8020A Nov 7990

Submission #: 96f2245

Analyzed: December 26, 1996

Ethyl TotaL
Toluene Benzene xylen€a

777405 Y[t I
777407 t t l t [ 8]-00 L" '

Tinits for BTEr
interference.

33 --."
and casoline (loooug/L) were

0
1-

44 L-,/'
raised dueI\tote.. Reporting

t - ^  a a m ^ l  a

Matrix.' WATER
SampJed.-  December 18. 1995 Run#: 4683 AnaTyzed: December 28, 1996

Ethyl TotaI
Gasoline Benzerre Toluene Benzene Xylenes

Reporting l-,imiLs
Blank Result
Blank Spike Result  (?)

Kayvan Kimyai
Chemis t

5 U

N.D .
113

0 .50
N .D .
91 .3

0 .50
N .  D .
94  . 9

0 .50
N .D .
95 .0

0 .50
N .D .
v_L -  at

Gas/BTEX Supervisor

1220 Quarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

5,|0.243-9501 oc olo2
VllS 0:0@105 KAWIil 13:09
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CHROMALAB, INC.
Environmental Services (SDB)

January 2,  7997

CET ENVI RONMENTAI., SERVICES

A f f P n .  T t r r \ /  e a r t e f

Pro j ect . DREYERS OAKL.,AND
Rece ived :  December  18 .  1gs6

Report ing Limits 1200
B]ank Resuf t  N. D .
Blank Spike Result  (?) 113

-7?=-
Kalrvan Kimyai
Chemi st

Submission #: 951-2245

Pro jec t# :  3534  -  001"

re. .  1 sampfe for casol ine and BTEX compounds analysis.
Method: EPA 8075M 5W845 8020A Nov 7990

Iqatrix: WATER
SampTed: Decenaber l -8,  1996 Run#: 4583 AnaTyzed: December 28, 1996

Ebhyl TotaI
Gagoline Benzeae ToLuene Berrzene Xylenea

qp1#, CLIENT sPr.  ID (ual l )  _ -  (uq/L) , . -  (uq/L) (uq/L) _ (uq/L) ---
77740 9 NM 5 23000r-.- L500 L'- 97 L-..'- 2000 v 2roo L--'

Note.' Surt:ogate tecovety was outsjde QA/QC lilx,its due to matrix inxerterence.
See Surrogate Surwary page,

t2
N.D.
9 l - . 3

I 2
N .D .
94  . 9

t2
N.D.
9 5 . 0

L2
N.  D .
9 r - . 8

&l*Y'ruffi*,nn^-
Gas/BTEX Supervisor

1220 Qua(ry Lane . Pleasanton, California 94566-4756
(510) 484-1919 . Facsimile (510) 484-1096

Federal lD #68-0140157

510-243-9501 cc oro2
V l l6 0:0C0406 l(lwAil l3l0
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CHROMALAB, INC.

Environmentat Services (SDB)

January 2,  1997

CET ENVIRONMENTA]-,, SERVICES

Atten: Terry Carter

Proj ect : DREYERS OAKL,AND
Recejved.-  December !8 |  !996

Submission #: 96!2245

Pro jec t# :  3534  -  001

rei  1 sample for casol ine and BTEX compounds anaLysis
Method: EPA 8015M 5W845 8020A Nov 1.990

Matrix; WATER
Sampled: Deceriber 18. 1996 Run#: 4683 Anal-yzed: December 28, L996

Ethyl TotaI
Gaeol i.ne Benz ene Toluene Benzene XyleneE

77L470  t tw  2

Reporting ]-,imit s
Blank Resu]t
B lank  Sp ike  Resu l t  ( * )

34000

5000
N.D .
L L ' '

50
N.D .
a t .  i

5 U
N.  D .
94  . 9

2100

50
N.D .
95 .0

50
N .D .
91 .8

0

=--.-'
Ka)rvan Kimyai
Chemi st cas/BTEX Supervisor

'1220 Ouarry Lane. Pleasanlon, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

510-243-9501 6c o|02
v116 Q0C040! XAWA | 3l 1



CHROMALAB, I c.
Envrronmentat Services (SDB)

.fanuary 2 , 7997

CET ENVI RONIIENTAL SERV]CES

A f  l - E n .  r T a l ^ P l r  r r r  1 1 -  a Y

ProjecE: DREYERS OAKLAND
Received: December f8,  J.996

re..  1 sample for Gasol ine
Method: EPA 8075M SWA46 8020A

llatrix:
SampTed: December f8,  f996 Run#:

and
Nov

t

Submission #: 96f2245

Pro jec t# :  3534  -  001 -

BTEX compounds analysis.
7990

WATER
AnaTyzed: December 26, L996

EthyI Total

Reporting Limits
Blank Result
B1ank Spike Resu1t

50
N .D .

( v " )  ! 22

Benzene

0 .50
N .D .
95 .2

0 .50
N .D .
94  . 3

0.  s0
N.  D .
9 6 . 8

0 .50
N .  D .
95 .7

-12.-=->--
Kayv an Kimyai
Chemi st

A:r":
Gas/BTEX

/ '  t / /
&r.,1 -<t G4.l--
Al. exanoer
a r r n o r r r  i  < a r

Benzene Xylenee

1220 Quarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

510-243-9501 Gc o1ro2
V11[ 0:0C0106 lowAlt l3l I
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CHROMALAB, INC.
Environmental Services (SDB)

January 2, ]-997

CET ENV I RONMENTAI SERVICES

Atten - '  Terrw (-^r l -  er

Project : DREYERS OAKLAND
Rece j  ved..  December 18, l -995

Submission #: 96]-2245

Pro jec t# :  3534-001

rer Surrogat€ repart for 3 samples for Gasoline and BTEX compounds
Method: EPA 80L5M SW846 8020A Nov 1990

L'ab Run#: 4683
Matrix.. WATER

t Recovery
sample# client Sar[ple ID surroqate Recovered L,lmitE

o

7 7 7 4 0 8  - 7
7 7 7 4 0 8 - I
7 J - 1 4 0 9 - z
7 J . 7 4 0 9 - 7
7 7 7 4 0 9  - 2
7 7 1 4 0 9  - 2
7 7 7 4 7 0 - 7
7 7 7 4 7 0  -  7
7 L L 4 L 0 - 2

M W 4
M W 4
M W 5
M W 5
M W 5
M W 5
M W 2
M W 2
M W 2

7774 J.0 -  2  WI 2

TRIFLUOROTOLUENE
BROMOFI,UOROBENZENE
TRIFLUOROTOIJUENE
BROMOFLUOROBENZENE
TRIFIJUOROTOIJUENE
BROMOFLUOROBENZENE
TRIFI.,UOROTOLUENE
BROMOFIJUOROBENZENE
TRIFTUOROTOLUENE
BROMOFI-,UOROBENZENE
TRIFLUOROTOI,UENE
BROMOFI-,UOROBENZENE

v 6 . 5  b 5 - - L l 5

J  t a  b 5 - _ L l 5

r 5 b  b 5 - _ 1 5 5

t 5 3  0 f , - 1 5 3

a J . E  b 5 - . 1 _ 5 5

L 4 Z  b f  - J _ J 5

o  / r  o f , - . 1 _ J l

_ L \ r .  o  b f , - - 1 5 5

r r o  t ) f , - . 1 _ J 5

L V Z  b 5 - _ L 5 5

t Recovery

J - L L 4 7 0 - 3
7 7 7 4 1 0 - 3

MW2
MW2

7 7 2 4 4 9 - 1
1 7 2 4 4  9  -  L
7 7 2 4 5 0 - t
J - 7 2 4 5 0  -  1
7 7 2 4 5 7 - 7
7 7 2 4 5 7 - 1
7 7 2 4 5 2  -  I
L L 2 4 5 2 - I
7 7 2 4 5 3  - I
712453 - r .

Reagent blank
Reagent blank
Spiked blank
Spiked bTank
Spiked blank
Spiked blank
Matrix spike
Matrix spike
Matrix spike
Matrix spike

(MDB)
(MDB)

(BSP )
(BSP)
dupJ i ca te
dupJ icate
(Ms)
(MS)
dupi i ca te
dupT icate

TRIFIJUOROTOIJUENE
BROMOFLUOROBENZENE
TRIFI,UOROTOI,UENE
BROMOFLUOROBENZENE

(BSD) TRI FLUOROTOLUENE
(BSD) BROMOFi-,UOROBENZENE

TR I F].,,UOROTOI-,UENE
BROMOFLUOROBENZENE

(M,SD) TRI FLUOROTO]-,,UENE
(MSDI BROMOF]-,UOROBENZENE

1 0 4

9 7 . 6
r_05

v z . 6
103

90 .0
> a  .  Y

o = .  D

75  . 2

o f , - r J 5

55 - r_35
b f , - . 1 _ 5 f

6 5 - 1 3 5
b f , - _ L l 5

O ] - I J f ,

o c - _ L 5 5

o f , - J - 5 f ,

5 5 - 1 3 5
O f - I J f ,

v t  1 5
ocsuRat229 KAYVAN O2-JaD97 13

1220 Quatry Lane . Pleasanton, Calilornia 945664756
(510) 484-1919. Facsimile (510) 484-1096

Foderal lD #68-0140157
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CHROMALAB, INC.
Environmenlal Services (SDB)

January 2,  1997

CET ENV I RONMENTAL SERVICES

Atten:.

Dr^i  a.- f  .

Recei ved:

re :
Method:

I-,ab Run#:
Matr ix:

Tarr l r  /ar  r t -  o7

DREYERS OAKI,AND
f ) a . . a m l - ! a r  1 R  1  q q A

Surrogate repor! for 3 samples
EPA 8015M SW846 80204 Nov 1990

WATER

Submission #: 9 61224s

Pro jec t# :  3534-001

for GasoLine and BTEX compounds

t Recowery
Surroqate Recowered LimitESample* Client Sample ID

7 7 7 4 0 6 - 1  M W  6
1 L 7 4 0 5 - 1  M W  6
7 7 7 4 0 6 - 2  M W  5
7 7 7 4 0 6 - 2  M W  6
f 7 7 4 0 7  - 7  M W  3
1 1 7 4 0 7 - t  M W  3
L 7 7 4 0 7 - 2  M W  3
77 J.4 07 -2 MW 3
L 1 1 4 7 7 - t  M W  1 -
7774 J-L - 1- MW 1
7 7 7 4 7 7 - 2  M W  1
7 7 7 4 7 7 - 2  M W  1

TRIF],UOROTO].,,UENE
BROMOFLUOROBENZENE
TR I FI.,UOROTOI..,I]ENE
BROMOFLUOROBENZENE
TRI FI,UOROTOI-,UENE
BROMOFLUOROBENZENE
TRIFI-,UOROTOLUENE
BROMOFIJUOROBENZENE
TRIFLUOROTOLUENE
BROMOFI,UOROBENZENE
TRIFLUOROTOLUENE
BROMOFI-,UOROBENZENE

t 5 . J  O f , - _ L . J l

93 .0  55 - l _35
a + . >  o f  - J - J f ,

l - 3 1 -  6 5 - 1 3 5
J I . Z  O f - I J 5

1 0 3  6 5 - 1 3 5
6 5 .  t  b 5 - I J 5

r t - 5  b 5 - _ L J 5

50 .3  55 -135
b o . _ L  o t - I J !

Y 5 .  U  t r  5  -  - L l 5

t  t . a  b : - l J !

* Recovery
Sample# OC Sample Trrpe Surroqate Recovered L,initE
77233 0 - r. Reagent blank (MDB)
J-123i0-7 Reagent bfank (WB)
772337-1 ,9piked blank (BSP)
772337-t  Spiked hTank (BSP)
112332-7 Spiked bTank dupTicate (B9D)TRIFLUOROTOLUENE
772332-7 Spiked bTank dupTicate (BSD)BROMOFI_,UOROBENZENE

TR I FI.,,UOROTOI.,,UENE
BROMOFLUOROBENZENE
TR I FI-,UOROTOI-.,I]ENE
BROMOFLUOROBENZENE

TRIFI-,UOROTOI-,UENE
BROMOFL,UOROBENZENE

l - u o  b f , - _ L - J 5

r u b  b 5 - - L l 5

. L U d  b 5 - I J 5

t > . )  b 5 - r l 5

J - t  o  o f , - J - . 5 )

> t . 5  b 5 - J _ J 5

> + .  z  b ) - . 1 _ J 5

) v . s  b 5 - r J 5
l - 00  55 - r_35

772333-1 l4atr ix spike (MS)
772333-i .  Matr ix spike (1,15)
772334-t Matrix spike dupTicate (MSD)TRIFLUOROTOLUENE
7J.2334-t Matrix spike dupTicate (MSD)BROMOFLUOROBENZENE

OcSUFR1229 KAYVAN 02-Jan'97 13

'1220 Quarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157
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CIienE Narne

CHRONIALAB,INC.
SA}IPLE RECEIPT CIIECKLIST

Dat e,/Time

Received

Mat r : .x
It

p'"t".. D/ E-V?:P 5 oH &LAND
Refe rence /sub^  *317

gna ture

g L(" ' u f { . ! r ? i A r  
n , n .  .  t

; ,:""":,r";m
l r  ,^r 'r* 41- D rnit iars /  Daiet1t7

sh ipp ing  conta iner  in  good cond j .E ion?

cus tody  sea ls  p resent  on  sh ipp ing  conta iner?

Custody  sea ls  on  sanp le  bo t t l ,es?

NA

Eroken

Chain of custody present ?

chain of cuscody signed when relinquished and received?

Cha in  o f  cus lody  agrees  w ich  sampLe labe ls?

Samples  in  p loper  conta  iner /bobt  le  ?

Samples  inEact  ?

su f f i c i .en t  sample  vo lume fo r  ind ica ted  tes t?

vOA vial,s have zero headspace?

Tr j.p Blank received?

A L l  s a m p l e s  r e c e i v e d  w t F l r t n  h o l d i n g  E i m e ?

Yes

Yes

Yes

Yes

Yes --.rt*"7*o

No-.-/t*"

-,--"

7. z'',zoe_
Conta iner  Eemp. raa-ure?__ [ ,  C-  \ -

pH upon receipE 1 o" aajust"a 
lLcheck 

performed by:

Any No response must be decailed j.n the commenls section below'
app l icab le ,  they  shou ld  be  narked NA.

44'o-
I f  i tems are  no t

""t 
r-/ to

^

4"-/,"

/*o

NA_ Yes

yeg

Cl ien t  con tac ted?

Person conEacted?

Date  coneacted?

Coneac led  by?

Cor rec t ive  Acc ion :

oc r



CHROMALAB, INC.
- 

Environmental SeNic€s (SDB)

qa'"\ l .  aml-la' .  '1 A 1Aq(

CET ENVIRONMENTA].,, SERVICES

A f  f  F n .  T a r r l r  f ' ^ f t e l .

Proj ect : OAKIJAND DREYERS
Receiwed:  August  30,  f996

Submission #: 9 6 0 8 4 1 3

Pro jec t# :  3534  -001

r c - '  - l  s a m n l  e s  f n r  T p I {  -  n i e s c l  a r a l w s a s .
t r4ethod: EPA 3570 /8075M

Matr ix:
Sampled: August 30, l -996 Run#:

DIESEI.

WATER
3081

REPORTING
LIMIT

Extracted:
AnaTyzed:

BI,AIiIK
RESUI.,T

September 1-2, L996
September ]-3,  1996

BI.,ANK DII.,UTION
SPIKE FACTOR

9 8 3 7 5
98376 Wt l  4

SampLed: August 30, 1,996

N . D .

Matr ix;
Run#:

DIESEL

WATER
3081

5 8 .
6 8  . 5

Extracted: September !2,  ] -996
Anafyzed: September 16, 1996

REPORTING BLAlilK BLAITK DILUTION
LIMIT RESIII,T SPIKE FACTOR

SpI# cLIEri|T sPL ID (uq/L) /.' (uq/I,) (uqll) (t)
98374  ' t 4J4 {  1  N .D . t - l  50  N .D .  68 .5  1

Noter surrogate was added twice to the sampTe.

-l'
.-'/ ,, ':

z/-/-y-r'-/ Bruce Havlik
Chemist Semivolat i l "es Supervisor

1220 Quarry Lane . Pleasanton, Califomia 94566-4756
(510) 484-1919. Facsimil€ (510) 484-1096

Fed€ral lD #68-0140157

5'|0-243-9501 cc oqro
6005 0:0DOl05 oEllil6 13:49



, }

CHROMALAB, INC.
----

Environmental Services (SDB)

Sep tenber  4 ,  L996

CET ENV I RONMENTAL SERVICES

Aftan - TFrr.\ /  (rr f  EeI.

Pro j ect : OAKI-.,AND DREYERS
Received; August 30, f996

re..  3 samples f  or Gasol ine
Method :  EPA 5030 /  807514/ 802A

Pro jec t# :  3534 -001

and BTEX compounds analysis.

Matrix.. WATER
Run# :  2938 AnaLyzed: September 3,  !996

Ethyl Total
Gasol- ine Benzene Toluene Berrzene XyIeneE

SampTed: August 30, 1996

98374  MW r
983 _15 IvlW 5
98376 twr 4

Report. ing l-.,imit s
Bl-ank ResuLt
Blank Spike Result

A; o" "t-,'

50
N.  D .

(% ' )  91 .8

MW
IVIW
IVIV{I

N n t / -

)e6oovl 24001-,,r'
1 .3  L - / '

0 . 50
N .  D .
95 .8

480 t-/
2 - i  i - - "

0 . 5 0
N . D .
9 8 . 7

N.  D . N . D .  L - , .  _  N . D .  s _ -
2 6 0 0 q  6 6 0 0  v
i .4  v- -  1_4 €

0 .50
N .D .
t02

0 . 5 0
N .  D .
1 0 4

,fune Zhao
Chemist

/ /,// /. l\l
/ ."(,+., "O,-)2, 

lJd_e €a,.Z-L..__
Marlanne Aj .exanoer
ca s /RTtrlx srrncrrri ser

1220 Quarry Lane . Pleasanton, Calitornia 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68{140157

510-243-9501 ac osxo



SAMPLE RECEIPT CHECKLIST -I I
f1 ..=-T- {/ fo /q ,.--t {client Namd / Date/Time F(ecei'ved / | /C ,,t .) ' 'J

,roi""roA@ Received o"J Lr 
:

CHROMALAB. INC.

carrier name

gnaEure

Reference/su-bm *

Shipping container in good condiEion?

CusEody seals present on shipping conEainer?

Custody seals on sample bot.t les?

lntach_

Intact_

NA_ Yes

Broken_ Yes

Broken Yes

No

No

Y e s l

Yes

Yes

- N o

\./ No

\/ No

Chain of custody present?

chain of cusEody signed when relinquished and received?

chain of cusEody agrees wiEh samFle labels?

Samples in proper containe!,/bottle ?

Samples inEact?

sufficient sanpJ.e volume for indicaEed !esE?

Any NO response must be detaited in the comments sectLon belovr.
applicable, tshey should be marked NA.

VOA vials have zero headspace? NA_

Trip Blank received? NA_

A11 samples reeel-ved wlhlrln/holdlng t. ime?
/ -?t A ,a,

conlainer temp.rRture?__ Lz, , L-/ l-conLarner temF.rRlure? L-4 ' .--/ \-'  
,U-- z- 2

pH upon receipt / / otl adjusEed 4 Check performed byr

Yes

Yes

Yes

Yes

NA-

If items are noE

-rto,-/_^

-7<:
=a:
--/*"

-t':.

CLient contacted?

Person contacEed?

Date contsacted?

concacted by?

Regarding?

Corrective AcEion:

SMPLRECD.CK
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CHROMALAB, INC.
Environmenlal Sewices (SDB)

, Ju Iy  15 ,  7996

CET ENV]RONMENTAL SERVICES

Af fPr r .  TFr rv  ee t . te I .

PToJect: DREYERS OAKLAND
Rece jved r  Ju l y  1 ,  ! 996

re..  3 samples for TPH - Diesel  analysis.
Iulethod: EPA 3570/8075M

Submission #:  9607523

Pro jec t# :  3534  -  001

WATER Extracted:
2099 AnaTYzed:

REPORTING BI.ANK
L,IMIT RESULT

SampLed: ,June 28, 1995
Matr ix:

Run#:

DIESEI

du-Ly

BI,ANK
SPIKE

DII,UTION
FACTOR

0573 t tw-
90574 lvll '/q-3

SampTed: 'July 1,  1996

N.D .
N .  D .

5
5 0

Matrix.' WATER
Run#: 2099

DIESEI,

N .D .  91 .5

Extracted: Jul-y 5,  1995
Analyzed: July 5,  L996

REPORTING BLAI{K BL,ANK DILUTION
TJIMIT RESUI,T SPIKE FACTOR

I":J-J
Bruce
Chemi-st

,-)
-?\J 

1

Semivolat i les Supervisor

1220 Quarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

510243,S501 GC 07 l td
solt5 0[C0405 llsottlcElBHlvl,l 14:37



CHROMALAB, INC.
Environmental Services (SDB)

J u f y  1 2 ,  t 9 9 6

CET ENVf RONMENTAL SERVICES

, A t t e n :  T e r r v  C a r t e r

Project : DREYERS OAKLAND
D A ^ a ; a ' - 4 .  . T r , l - ,  1  . 9 9 6

v g + - l  r ,  !

re.-  3 samples for Gasol ine and BTEX
Method : EPA s030 /801-sM/8020

FECEGD
JUL2ir"

cET - 51.1!qY\iiLLE

Submission

Pro jec t# :  3534 -001

compounds analysis

SampTed: i lune 28, 19 95
Matrix: WATER

Run#: 2092

Gaeol ine Benzene

AnaTyzed: Jttl-y

Ethyl
Toluene Benzene

9607  523

Total
xyleneg

MW- 2
90574 It[JfI-3

SampTed: July 1,  l -995

000
7I0 0 i-"' 2500 -.,..-

J4a trix.. WATER
Run#: 2092

Gaaoline Benzene

2600 - ,
4A \--./' L-."

4 5 0
28 t-..'

Toluene

q  1 q q A

Total
Xyl enes

5 5

Analyzed: JuIy

Ethy1
Benz eD'e

0572 I tM-6

Reporting Lj-mj-ts
Blank Result
Blank Spike Resul-t

'7r";?''
/ *

,June Zh-ao
Chemi st

200

50
N.D .

(? )  104

N .  D . 6 .

0 .50
N .D .
L1-2

0 .50
N .  D .
l  L l

0 .50
N .  D .
109

0 .50
N .D .
105

/("ru*oQrno.*.*
Mari-anne Al-exander
Gas / B l.UX sjuperI/].Sor

1220 Quarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

5r0,243,950r 6t 0//10
Vl l5 0:0q805 XAWAII 1 Z:43



O cHRolvIALAB, INC.
sArvrplE RECErpr crrE:Krrsr 

Z/, 1qt r G r o
ctient na e(,{7- }.DaEe/Time xece^Luea " 

'- / / A -
.-t'', ".') .- r t-4 \n,o)"",r.r/. t y c: ,* -. OHK f y'1A / D*"..i.,.d * tb /LUn*lFufr-l ' "^"

Rererence/sub - *z?56'7/ fA('7s Z3 Carrl-er name

;i:"fr"f4wr4--,^' z/z/t+ """""o ;y;fi
- signature // Date MaEtrx t t L- r- '/

I n i t i a l s

Sh ipp ing  conta iner  in  good cond iE ion?

cus tody  sea ls  p resent  on  sh ipp ing  conta iner?

cus todv  sea ls  on  bamDle  bo t t les?

cha in  o f  cus tody  present  ?

Chain of custody signed !.,hen relinquished and

cha in  o f  cue tody  agrees  w i th  sanp le  labe ls?

SampLes in proper conta iner/bott le ?

q i m n l  A c  i  h  F . ^ l _  ?

suf f i c ien t  sample  vo lume fo r  ind ica ted  tesE?

voA vials have zero headspace?

Trip Blank received?

NA- Yes- No-

_ Broken- Yes- No-In tacb

In tac t

received?

Broken_ Yes No-

y e s , /  
, z N o _

yes - -/ No_

Yes 
- ./No-

Yes_ No

v"t -,'/ tto

"."--,.1 *o
NA-

NA

Y e s  " , N o

"""-''7 "o
Yes No

Yes - ,/ No

:/

pH upon receiph 1 , ,  ad justed check perform 
"a 

uy, CL

A1I  samples  rece{ved w l t - . l l l n  ho ld lng  u ime?

Container tempe rn t:ure?_

Any IQ response must be detailed in the commencs section befow'
applj,cabte, they should be marked NA.

r f  iEens  are  no !

C l ien t  con tac ted?

Person contacted?

Date contacted?

Contacted by?

Cor rece i .ve  AcL ion :

SMPLRECD.CK
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tl

CHROMALAB, INC.
Environmenlal Servicos (SDB)

Apr i l  5 ,  1995

CET ENVIRONMENTA], SERVICES, INC

A f f P n .  T a r r v  c e r l - e r

Proj ect : DREYERS OAKL,AND
Recei ved. '  l t larch 22, ] -996

r e .  ?  c = m n l  e c  f  n r  T D I f  -  n i  o e a l  r n r l  r . r - .  -
f  u .  J  e q L ' L P r  q r r a r ) ,  - f  D

M e t h o d  :  E P A  3 5 5 0 / 8 0 1 - 5 M

SampTed: lqarchl 22 , 1-996
I r4atr ix. .WATER

Run#; 889

DIESEI,
spl# cLIEl f , t  sPL ID (uq/L) -z (uql l )  (uq/L) (*)

80903  MW- l -  N .D .L ; / , - -  50  N .D .  l 2 l  1
80904  I $ -5  N .D . ' - - - -  50  N .D .  I z t  1

Note.' Hydzocarbons in the DieseT range do not match our hydrocathon standard
profiTes. Quantif ied using o1g)AieseL standard, amounx is 70 ug/L.

8 0 9 0 5  M J ; l - 4  N . D . t /  5 0  N . D .  1 - 2 L  1

Dennls Mayugba
Chenist Semivolat i les Supervisor

Submiss ion #: 9603626

Pro jec t# :  3  534

Extracted: March 27, 1-996
AnaTyzed :  March  28 ,  1995

REPORTING BI,ANK BI.ANK DII.,UTION
I,IMIT RESUI,T SPIKE FACTOR

1220 Ouarry Lane . Pleasanton, Calitornia 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68{140157

5t00527002 GC
50(E 0:0C0210 SHlVllX l0:27



t '

cl ien l

Pro j  ect

CHRONIALAB, INC.
SA}IPLE RECEIPT CHECKLIST-l!!lD I' I r

3/zz/qt
neceluea r r /(zz /515-

*Am
Date , /T ime

Rece ived

Carrier nameReference/Subn S

Signature

sh ipp ing  conta iner  ln  good cond i t ion?

Cuscody sea ls  p resent  on  sh ipp ing  conta iner?

Custody  9ea l9  on  sarnp le  boEEles?

NA_ Yes

Broken Yes

Broken Yes

Ilo

In fac t

I n e a c t

No

No

cha in  o f  cuscody  preseng?

chain of cuslody signed ehen relinquished and received?

cha in  o f  cusEody agrees  v r i th  sanp le  labe ls?

Samples  ln  p roper  conta  ine  r /bo  c  E  le  ?

Samples  lnEact  ?

su f f i c ien t .  sample  vo lume fo r  lnd lcaeed tesE?

VOA vials have zero headsDace?

Trip Elank received?

v"t ,t/ No

Yes \.' No

v"t / no

-/ 
"o

J N o

-r" ,o

Yes

Yes

Yes

NA-

NA

No

No

AI l  samples  rece l .ved  wt f l r ln  ho ld {ng  t . ime? Yes . , ' /  No-

t l  /  c  f
Container temp^r^tlure?_ _ J!_q____ 

t-__ 
^ ..1./ , " n///

pH upon receipt 1z ott ad justed-:acheck performed by | -)L2- NA-

Any Ng response must be delailed in the comments section belotr. If icems are noE
app l icab le ,  they  shou ld  be  marked NA.

CIien! contact.ed?

Person conEacEed?

Date  contacEed?

contac ted  by?

Regarding?

Comments:

cor rec t ive  Ac t  ion  I

sl! tPLRgcD.cK
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-- E*ironmentar s€rvaces (soB)

Apr i l  4 ,  1996

CET ENVI RONMENTAL SERVICES, INC

Af  f  Fn .  TFTrv  f \ ^Z " te fr e - - J  v q J

Project: DREYERS OAKLAND
Rece iwed :  March  22 ,  1996

re: 1- sample for Gasol ine

Method: EPA 5 03 0/8 01_5M/ 8O2O

.  . -  . .  -  : : : :_ .
i i :  j .  1 . . . 1 _ " i : : ,  . ,  f - . '

f  :  :  '  1 r '  '

,...::r _ .i ,: :.\ ' j.::r-:: 
submission # : g603626

Pro jec t# :  3534

and BTEX compounds analysis

CHROMALAB, INC.

SampTed: March 22, 199G
MAtrixI WATER

Run#:  950

Gaeoline Benzene

AnaTyzed: Apr i l  3,  1995

Erhyl Total
Toluene Benzene Xylerreg

5  M W _ 4

Report ing Lim j- ts
Blank Result
Blank Spike Resu1t (?)

7F r*
Bil ly Thach
Chemist

/0'  , /  / , . . , .  , i

J 
-a'4/ /tmt-.t-- .-:{,7_ a -"-,.._

Marianne Alexander
Gas/BTEX supervisor

820

50
N.D .
99 .3

0 .50
N .  D .
t 22

0  . 50
N .D .
r_ 13

0  . 50
N .D .
LT4

0 .50
N .D .
720

1220 Quarry Lane . Pleasanton, California 945664756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

510,852.7002 GC



CHROMALAB, INC.
ronmental Services (SDB)

Apr i l  4 ,  t 996

CET ENVIRONMENTA]-, SERVICES, INC

Atten: Terry Carter

Proj ect: DREYERS 0AKL.,AND
Received: Ylar.cln 22, !996

re: 1 sampl-e for Gasol ine and
Method  :  EPA 5030 /8015M/8020

Submission #:  9603626

Pro jec t# :  3534

BTEX compounds analYsis.

Sampled: Ma'.c]c 22, 7996
Matrix; WATER

Run#: 952

Gaeoline Benz ene Toluene

AnaTyzed: APriI

Ethyl
Bertzene

3 ,  1996

TotaI
xylenes

3 MW-

Reporting I-,imits
Blank Result
Blank Spike Result  (%)

/:<

BiI ly Thlch
chemist

'D ' 'w/4 .D <_-- .D .

50
N .D .
98

0 .50
N .D .

0 .50
N .D .
108

0 .50
N .  D .
111

0 .50
N .D .
I l 2

/,/ n
Zfoft4A .-Z /-t*4q.

- 
Marianne Alexander
cas/BTEX suPervisor

'1220 Ouarry Lane . Pleasanton, California 94566-4756
(510) 484-1919' Facsimile (sl0) 484-1096

Federal lD #68-0140157

51G852.7002 0cVl15 o:oc-itsl218 UwA l l:51



' ' ' -- 
Environmental Services (SDB)

A p r i l  4 ,  l - 9 9 6

CET ENVIRONMENTAL SERVICES, INC

A f  f  a n .  ' l . a r r \ r  1 - r - r o r

Project: DREYERS OAKL,AND
Recejrred.- March, 22, 7996

re: 1 sample for Gasof ine and

Method  :  EPA 5030 /8015M/8020

Submission #:  9603526

P T o I e C X I :  J 5 J 4

BTEX compounds analysis.

CHROMALAB, INC.

SampTed: March 22, 1-996
Matrix.. WATER

Run#: 952

Gasol ine Benzene

Analyzed: Apr i l  3,  1996

Ethyl Total
Toluene Benzene Xylenes

1200
N.D .
97  . 7

1

l 2
N . D .
t - 0 6

t 2
N .D .
r_08

L2
N.D .
1l- 1

t2
N.D.
L t2

Repor.ting Limits
Blank Result
B lank  Sp ike  Resu l t  (? )

-->' ' -7' -. , . -

B ] . rJ .y  t  nacn
Chemi st Gas /BTEX

1220 Quarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

5t0-662-7tt0? ct
vl l5 0:0c0218 IAYlrAl| r48



CHROMALAB, INC.
-- e*ironmental services (soB)

January 9,  1995

CET ENV I RONMENTA], SERVICES,INC

At ten :

Proj ect :
Recei rred:

t e :
Ylethod:

i:'; l::l-' ,:: 
".' 

t::i'rl

: . , , i !  I  ,  ' r ' :

t J : : . r  - '  '  ' , t " : ' t ' :
Submj ssion #;  951254 0

Terry Carger

OAKL,AND DREYERS Project#: 3534-001-

Decenloer 11, L9 95

6 samples for TPH - Diesel  analysis '
EPA  3550 /8015M

Matrix.' WATER
Sampl ed: December 8,  1995 Ru' l#:  390

DIESEI,

ExEracted:
AnaTyzed:

REPORTING BI,ANK
L,IMIT RESIII,T

Decernlcer L4, 1995
December ]-4,  f995

BL,ANK DIIJII1IION
SPIKE FACTOR

o
76903 Ml/12

Samp]ed. '  Decernber 8,  1995

76905 tf!i4
76905 W5
76907 Ml/15

2 r/'- 1,---/-"--

Kayvan Kimyaj.
Chemist

N .D .

Matrix:
Rurr#..

(rt' 50

WATER
390

N.D .

Extracted:
AnaTyzed:

, o  - L

December  14 ,  1995
Decef idoer 15, 1995

BIJANK DIIJUTION
SPIKE FACTORDIESEI.

REPORTING BI,ANK
LIUIT RESUIJT

50
50

N . U . t /  / .
N . D . V . .
N.D . r '
N .D .  t " "

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

,t/l4/,'W
Alex Tam-=
Semivolatil-es SuPervisor

t o
78
78
78

6C 5005 tl0cra[1207

1220 Ouarry Lane . Pleasanton, Califomia 94566-4756
(510) 48+1919.

Federal
Facsimile (51 0) 484-1 096
tD #68-0140157

!ro6r2.le2



CHROMALAB, ING.
- r.*onmental seNices {sDB)

December  2L ,  l . 995

CET ENVI RONMENTA], SERVICES, INC

At ten :  Te r ry  Car le r

Project : OAKLAND DREYERS
Rece ived :  December  11 ,  1995

re: 6 samples for Gasol ine and
Method  :  EPA 5030 /801 -5M/8020

Matrix: WATER
SampLed: Decerdfer 8.  l -995 Run#: 385

Gasol ine

Pro j  ec t# :  3534  -o01

BTEX compounds analysis

Analyzed: December 14,

Ethy1 Total
Benzene Toluene Benzene Xylenee

1 9 9 5

D I I , ' N
Factor

3700 1

Matrix; WATER
SampTed: December 8.  1995 Run#: 397

l---' 2700 \--

Analyzed:  Decef t  f ,er  72,  1 '995

Ethyl T O t A l  D I L ' N
Gasoline Benzene Toluene Benzene XylenesFACTOR

7 6 9 0 4
7 6 9 0 5

902 MW1
MW3
MW4

N .
70

Estimated concentratlon for gasoTine due to overlapping

N . D . J . . , . .  N , D . V  -

2tr3',t L23'f 40v -
N - D - L - "

l\T 11 t-l

9 1 - -  1 0  0

fueT
N . D .\-"-

paEcetn .

Matrix.' WATER
Sanpled: December 8,  1995 Run#: 397 Analyzed: December t3,  1995

Etbyl Tot,al DIL., 'N

Gasoline Benzene Toluene Benzene XylenesFACTOR

2400
75907 IW16

Report ing Limits
Blank Result
Blank Spike Resuft

50
N .  D .

(?)  eo

110  0 23 L,.'

0 . 5
N .D .
104

N . D .L---"

0 .5
N .  D .
105

69 ,-'

0 . 5
N .  D .
l-l_0

52\="

0 .5
N .D .
LL2

/  /  , - /  ;

-/L(,l,, ",. :/.1 . t,.-a^lL,7!',--
Marianne Alexander
cas/BTEX Supervisor

Ca*"42
Chip Poal inel- l - i
oDeratsions Manaqer

1220 Ouarry Lane . Pleasanton, California 94566-4756
(510) 484-1919. Facsimile (510) 484-1096

Federal lD #68-0140157

5t0-Et2-7002 6C
Vt lS  0 :0CI22!  0C.17 i29
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c.,sr coMPPPrs.,N
ORC applications can be more cost-effective than other alternative

technologies and can inexpensively restore contaminated properties
to market value. Treatment with ORC is typically:

. I /4 to 1 i 2 the cost of air sparging rvith vapor containment

. equal to or less than the cost of excavation, hauling and disposal of residual
h-vdrocarbons from the floor ofthe UST excavation

. less than long-term monitoring costs of unassisted natural attenuation
sites

. I /4 the cost of a pump and treat system

For a small incremental expense, excess monitoring rvells or bore holes
used for sampling can be converted to ORC source points. For example,
only 5200 turns a 2" x l0' assessment bore hole into an ORC remediation
source. Just 5375 converts an excess 4" x l0' monitorinq well into an on-
going ORC remediation source.

Compared with Air Sparging plus Vapor Containment
An ORC application is typically much more cost effective than air

sparging with vapor containmenr. The following includes a summary of
costs comparing ORC to air sparging systems on various sites*:

Site oRc Savings % Savings
Oklahoma $158,000 $46,000 $112,000
California 180,000 80,000 100,000 55To
Alabama 99,000 26,000 73,000 74To

"A1l values were derived independenily bv rhe sires' consultants. The cosrs are full systems
costs w-ith the objectir,e ofsite closure.

Compared with Monitoring Only
ORC treatments, if properly applied, can result in site closure in as little

as one year. This can also be more cost effective than only monitoring the
site and relying on unassisted natura.l attenuation. Applying ORC can restore
property to market value and avoid long term monitoring costs as well as
Dotential future liabilitv*:

Monitor Only ORC Savings % Savings
Oklahoma $54,000 $46,000 $ 8,000 l5%
Alabama 54,000 26,000 28,000 5204
'Allvalues lvere derived independend_v b!, the sires' consultants.

GITHEFI APFLICATICIN clPTIclNS
ORC is a flexible technology that can be used under a variety of

circumstances to meet cleanup objectives. For example, ORC can be
used fon

. "Brownfield" remediation where fast and inexnensive land use
restoration is needed

. oxygenation of biopiles

. remote sites with limited access, such as pipelines or railroads

. treatment of sedim€nts with minimal disturbance

. residential cleanups, such as home heating oil tank leaks

. odor control bv prevenring the forrnation of h_vdrogen sulfide

AS/S\,'E

70To

Site

. manufactured t clean



*#X:;!*:";:k":":';::,:::{;:::;,',:;;;:.2',i;:;'!,:;:::;,i::,,ryX:"#::;:i##:f:;;,;;:l
Saturated Zone Source Treatment
The ORC Saturated Zone Source Treatment application
is a cost effective method ofattacking the contarfnants
at the source. This will in turn cause the plume to
collapse:

At a site in Great Bend, Kansas, 2325 pounds of ORC were insta.lled

11ll9!,ltld.: .cross a large site consisting of two corner gas srations.
BTEX, MTBE, and naphthalene concentrations were reduced in-conerauon
with an, increase in dissolved oxygen. BTEX reductions are depicted in
Figure l. The cost ofORC on this site was 520,900. Other recent uRC
source treatment results inciude:

' At a site in New Jerse-v, 180 pounds ofoRC r'vere installed in 44 Geoprobeu points on 10 foot centers in the core ofa typicaldissolved phase hydrocarbon plume; the application reduced BTEX 8170 and benzene 82yo after l2l days
' In washington state, 900 pounds 0f oRC were installed in 15 four-inch diameter augered holes; after three months therewas significant contaminant degradation at the sentinel moniroring wells (95% BTEx;duction) indicating a shrinkage ofthe plume

' At a site in Michigan, BTL\ was reduced 39% and benzene was reduced 65zo after 315 days .rvhich conelated with a risein the microbial degrader populations; this site is slated for risk_based closure

lower flap for applcadons 
g.aphic

"*ENEREG srs
Jar:k (i. Peab<dy

lletrert Re{iu Busturs I ).rlopox\tt \l.da!!.t

220 Devonshire Court
PLeasant HitL, CA 945?3-2079

Iel:. 925.944-5566 . Fax: 925-914.5625
jack@reg€nesis.com . www.regenesis.com

F i g u r e t ' l

3500

a 3ooo

€ 25OO

: 2OOO

€ 15OO

1000

500

ao 40 so lo lo6----- o
Tinr in 0ays
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oRCcanbeusedto^*,":,F,::::"";::,:IhiedtoachieueMCLsoroRC
can be part of a risk reduction protocol--4ttenuating a dissolued phasi hyd,roiarbon mass to acceptable leuels
at downgradient monitoring points.

The ORC Saturated Zone Source Treatment targets dissolved phase contamination plus sorbed material within the
saturated zone and capillary fringe. In this low-cost application, ORC powder is mixed wittr water to create a smooth
slurry that is pumped or poured into narrolv, inexpensive direct-push oiaugered bore holes that have been placed in an
array in and around the contaminant source area.

^ _A 
concentrated oRC slurry can be used to backfill the bore holes, simila-r to a grout or cement. Dilute solutions of the

oRC slurry can be pumped under pressure to force the mi-xture into the aquifer aird increase the radius ofinfluence.

Saturated Zone Source Tleatment
' create a highly oxygenated zone in the "heart of the plume" quickly, easily and ar a Iow cost
. Collapse the plume by remediating rhe source

Excavated Tank Treatment
. Eliminate over-excavation
' Protect against recontamination ftom rising water table; prevent smear zone formation

The oRC Lrcavated Tank Treatment offers a unique, one-time opportunity to provide a large treatment area across the
floor of a tank excavation. This eliminates over-excavation in puriuit of residui contaminaits. Applyrng a long-lasting
ox-vgen source into the s,vstem creates a zone of remedial activity which degrades tank area contaminants, etiminitlng tnJ
source of future groundwater contamination.

After tank removal and remedial excavation, pure oRC powder is physically mixed with low level contaminated soil.
Typicallv, 0.I% to 1% of oRC is used in the soil on a w/w basis. As seasonal fluituations occur in the \,vater table, contacr
with the oRC treated area promotes biodegradation. This protects clean groundrvater from residual sorbed material and
protects clean fill from contaminated groundlvater.

Localized Remediation in or Near Existingwells/Monitoringwell conversion
' Surround existing wells with ORC slurry in direct push holes or place ORC Filter Socks in rvells
. Cost-effectively treat residual, lowlevel contamination
' Eliminate monitoring wells that may need ongoing attention by converting them to remediation wells

Cost effective site closure can be difficult using active, engineered cleanup systems and natural attenuation is a
very slorv process. ORC providesthe option of a low cost, passive system to significantly enhance natura.l attenuation leading
to faster more cost effective site closure.

^- 
When utilizing existing wells, oRC is mixed with a canier matrix and contained in inert filter socks. A string of oRC

filter socks is lo'"vered into the well tbrough the length of the contaminated saturated zone where contact with-ground-
water releases the oxygen. When exhausted the socks can be removed and, if necessary replaced with new soiks.

In addition, a slurry ofpure oRC and rvater can be used to backfill bore holes which were originally drilled during the
assessment phase. Thus, bore holes used for sampling become remediation points at a small incremental exDense.

ORC Orygen Barrier for Plume Control
. Control leading edge of plume moving toward receptors
. Avoid properry line liability

oRC can be configured to form an "oxygen barrier" across a contaminated plume. A properly placed rorv of wells or
bore holes containing oRC can cut off the plume in the oxygenated zone. This aiplication may be pirticutu.ly appropriate
on sites where property line liability issues are of concern.



. oxyGEN rl4,EASE coMpeLlruo, one'
Bioremediation

Bioremediation is a process that harnesses microbial metabolism to degrade hazardous substances. Microbes
break donn a '"vide variety of organic compounds to obtain energy and materia.ls for growth. Petroleum hydrocarbons are
among the organic compounds that microbes metabol ize transforming the compounds into harmless by-
products-carbon dioxide and rvater. All microbes need minerals and water to suryive; most microbes are aerobic and
require oxygen.

Oxygen is the Limiting Factor
Oxygen is often t}te limiting factor for the aerobic microbes that perform bioremediation. Minerals and water are

generally present in sufficient quantities, however, oxygen is not. Mthout adequate orTgen, contaminant degradation
will either cease or may proceed by much slower anaerobic (orygen-free) processes. Generally, aerobic degradation
occurs l0 to 100 times faster than anaerobic orocesses.

ORC -TheTechnology
Oxygen Release Compound (ORCo) is a patented formulation of magnesium peroxide that slowlv releases molecular

oxygen lvhen hydrated, as show'n by the following equation:

MgO=+H=cl + "/=O. | +MgtOHl=

ORC's unique time release technology delivers orTgen over an extended period of time, lasting about six months, and
does not require continuous mechanical operation or maintenance.

Oxygen introduced by ORC promotes microbial grou,rh and matimizes the abiliry of aerobic microbes to degrade
contaminants. When strategically applied, ORC treatments can remediate sites faster and lead to more rapid site closure,
at substantially lower costs than alternative systems. For example, an ORC treatment is typically two-thirds to one-half
the cost of conventional alternatives, and can close the site in as little as one vear.

. ORC is activated by moisture

. Patented technology conuols and prolongs the
release of oxygen without external coating

. Generates higher dissolved oxygen levels than
possible with air

. Moderate pH levels are maintained

. Long, stable shelf life

. Provides a passive, cost effective, long-term
orygen source

. Converts to an insoluble, harmless substance-
magnesium hydroxide

. Ideal for in-situ remediation where other
methods are impractical

. \{ill not disturb the dimensions of the contaminant
plume or volatilize pollutants

Target Contaminants for ORC
ORC can be used to enhance the bioremediation of any aerobicalll' degradable compounds. These include BTEX,

gasoline and diesel range organics, PAHs, vinyl cNoride, PCB and MTBE.
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