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project. In 1885, the Regional Board issued C:[eanup and Abaternent Orders (CAO&) to 15 .
refineries In the Region, including Golden Wast, requiring subsurface assessment and
groundwater characierization at their refineries, 3ubsequentiy* the Reglonal Board issued thres
additional CAOs to Golden West for assessment, monitoring and cleantp of LNAPL and related
pollutants. in-soil and grm;ndwa‘tar that eriginated from the Site. The most recent CAO, -Order

No. R4-2004-0020 was issued to Golden West ort August 24, 2004. Since 1997, the Regional
Board has also executed sm ;EZEFOS}:)ECtIV& pw’chaaer@ agreaments related to the. redavalopm@ni
of the Site. ' : Lo : _

=Smce its acquismczn of the r*e*fmary i ’298:‘3 Gofden Wegt has cehduated aite assessment

LNAPL refrioval, limited soil exeavation, and: grounciwater monitoring 4t the Sité. The: remedial

activities conducted within the: zegwacre preperty were primarily foouset on the commereial and

industrial radavetopment of the Site. Currentiy, Golden West s “operating on-site: soil Napor

extraction -systems. 1o’ retediate - petroleum hydracariaoras and volatile: organic compounds-

(V‘CJCS) ;n the unsaturat_e_d zone, Golden West is ai_so_remmvang,i;[*dﬂa?; -fram orsite: and eﬁ_ “site

quifers ard collects groundwater samp!es from seiected‘weﬁs &
Artes a Aqunfer tea mmmtor the tt:&iai petraleum. hydrocarbons mcygenates and \iOCs on-g seriis
amuai schedu .

The Sﬁ.a g imcated tn tha Cen’_tral Basln m’@ssura area of the: L@s Ange!as Cﬁastai'fa“a-iﬁ""fhfe~'

W et “The ,,a'3 .Aq_- _:erf P
,us water beanng zone whlc:h orscurs bnth on szte and, oi"f \-_sata The gmund\«mter m i:he

j'nei‘iheést

l LN&PL Plizmein the Samn?erchaci Aquer .

: APLat the S:te in ‘5979' Goiden West and E’lﬁp" i GBSO

_ :mt;%itlsae subsurface L'ﬁifesi;gatzons to: characterize and manitor the ider f" %::d wésté plumes_

riginating from:ihe Site.: The southern éxtent of the LNAPL plum & Semi-Pere
fmm the Seuth Tank Fari to well PO-16 was: airaady de ed -'by 1992 lsolated; ;pmms of |
thhin_weter %}earmg zones in the Se_mria ": thed A g 5 - :

: i high t 6 %ams»?ercﬁed qwfar:ls:
pnamnt The oneniahon of ,ewplume extendmg to the scxuth of the Site is. aia& consi stant with
the. gr’ouﬁdwater ﬂow d;rectlen af ihe Semi- Percheef Aquffer :

Golden West Has stbmitted a ﬂumiaar m‘ rep{aﬁa ta the Reglcmal Board that inclide: maps-of the
LNAPRL plume. All of the maps submitted prierto-the Re]ﬂmr{ indicate only-one LNAPL- olume:
originating from- the: Site arid extending off site to the south to well PO-16. Flgure 1 dipicting
the vari@us LMA?”L plume maps ﬁubmittad tca the E%g;onal Board ove? i;:me 13 attachad A r&view-

'incﬂviduai on-sife and t)ffwstta wsﬁs varies W?ﬁh tlma and thare isa ger‘ie;ra{ %nd of d%reasmg



Mr. Chils Panaltesey -~ w3 L '.;;‘ufls_y;'?;:o-‘,.azafa::s--f
GoEd'en"‘West"Re‘fi’ni'ng' Company : - _

amount of LNAPL in most-wells: This trend s attiibutable to, many factors but mainly due to the
removal of primary sources: by dismantiing of the refinery beginning in 1997 and continuous
refoval of LNAPL by Goiden Wast. _

It s aiso observed that in‘many wells, the LNAPL thickness, which was measuréd upto g few
feet in a well at one time decreased to Zo10 feet before the- LNAPL came bacx in 1hat= 'e after
s@fme time For examp{e LNAPL. was ‘measured at 4.1 fest in well | _
1997 thie LNAP) was ﬁgam measu d iat 4 08 feet n w:sil ES~
13 then e th|c ness decrease : 'fo o (32‘ foot In 2005, n? ' ini
the well 4t feet ' N (
gaugmga iy March- (o)
also attrsbutable o the | weli des;gh and
greundwater level, gracient snd LNAF’L ssaturataon.,_

" The sha_p_e of the LNAF?L p%ume pres&nies:i_on_ plume maps is fzalsc; depend&m up(;n fha

interpretatson of the data. In fhé:'ZGU&GWR emi- PerchediAqu;fﬁer LNAPL pl‘um

in the “downgr'adlint' :
ae:!aquaie W@[_é:—- LT
wells n'-contr

‘I‘here is no reagon to bel' ve
wnthaut mstaj atioh of |

f .L JS saen ln the Aﬁema Aqufer-_
_ _.L.-thuc e8¢ in the well was. medsured
_ thickness rncreased ta 16: 9 feetin199 - before it dropped to zera feet
1 15:69 feet of LNAPL was | sasured in the well: Duting the March 2013
w.eil-gau‘gmg-'e\fi_ A, Zéro feet of LNAPL was: measureci in AQ-8, -

It fts: R&poﬁf SGI doss not drspute thie préserice of & contintous LNARL plume. e«xtendingﬁf'rwm; \
the South Tank Farm across Rosecrans Boulevard, but asserts that the: portion of the plume
ariginating from the Site extends off site only tofew hundred feet. SGI claims that the LNAPL
found in off-site downgradient wells B-13, MYTNN, B-158 and ‘PO-16 i the Semi-Perched
Aduifer s attributable to non-refinery sourses. To support its clalin, -S6GI rtelies on visuai
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ohservation, LNAPL finger printinig and of the presence of ther underground $tmage tank sttes

and ofl conveyanee pipelines inthe area,

SGI collected LNAPL. samples fromfive: wells it the Serii-Perchéd- Aquifer acated inerementally

farther away from the South Tank Farmm in the downgradient direction. Well 8TE-16 is, located at

the boundary of the South Tank Farm; B-13 is located approximately 1,000 feet fram Well §TF-

16, MYTNN:.is - located: ‘approximately 2,000 fest from Well STF 16, B-16: i lmated;

approximately 2,300 fest from Well STF-16 arid BO-18 Is loeated approximately 3 OGG eet from-

Well STF-16. ;Zymax L.aborat ry:_.;(Zymax ‘analyzed the five: sampies- o1 chemics - .

All five samples were & ' e {epentameny! angatese Tricarbonyl; &thyiﬁne- _
ampies from STF-18, B3 and MYTNN waIEs were

Dibromide and erganic lead spesiation: _
additionaly. analymd for -C&-CM ‘Whole:oil and axygenata btendmg agent.

h stuat QbseWatmn

remical fingerprinting such as 'alkylf
Iead sp@ciaim ans:ﬁ absence of mcygenates fc rsaach a more ret able conoiusmn

2. Fingammntmg '
iegﬂf Cﬁmpt}{mds -

$Gl also glaims that. LNAF’L ity the: B-16 :and PO-16-wells is fr@m a different source than the
LNAPL foungd. in STF-16, B+13, ‘and MYTNN based on. thé; ‘Unigue: presence of two lead
olpi] . Zymax lyzed LNAPL samples fram $TF-16, B-13, MYTNN; B-16 and PO~ 16t
quaﬂmfy five ai«;yi lead compotnds cqnststmg of ietraethyl lead (TEL), tetramethyl ledd (TML);
rimethylethyl lead (TMEL), dimethyldiethyl laad (DMDEL) and methyltriethyl lead (MTEL). TML
was absent inall samptas TEL.and MTEL ware present in &) five samples, TMEL and DMDEL
were quantified only in the samples: from B-16 and PO-16. In contrast to SGI, Zymax. never

claimed in its réport that the LNAPL In the B-16 and: PO-16 wells is front a different sourze than
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LNAPL fourd in §TF-168. B-13, and-MYTNN, Zymax: cmly estimated the age of gasoline based
onthe: presenca of alky lead in the samples to be between 1960-and 1992,

""I.eaﬁ_i. in gasallne varmsai based:
ations, f 8 ic fo each refinery. The only
ceﬁainiy ih@ presence of atkyt lémd in LNAF’L samples pm#ides Is that the' gasoline was

formulated between approxiniately 1920 and 1902, but most likely between 19680 and 1992.

This time frame matches that of aperations at the Golden West F{ef‘nem whiah prﬂdd@f@d
refined pmeﬁucﬁa beiweﬁn 1930 sand 1892, .

| Addmmaf F’:rrgarprmtmg Ana[ys%

and M e _d:dsstanct plume and tha LNAPL inB '1-.65 ; . a.
th;rd dxstrnnt piume SGi zdentlf‘es'these three plumes separately on Figure 4- the Reapc:xrt
According to SGI, the LNAPL in B-13 and MYTNN, and deﬁ. ?nd F’O 16 (’{he secomﬁ and third
3prumes) is fmm nmnmrefmery aourcas ' _

:{ymax :cientrﬂes LNAPL ﬁ::und i all three wells, %TFA& EM“& aﬁd MWNE\i 38 s:evareiy
_waatherﬁd gasolirae_ dsgraded #2. iesel or. #2 fuet oik, Zymax also Ider ffIBS thza hlgher 50~

were - - prodiced  and yed - ; i N‘iu- The ,isﬁt:i#
ectaneﬁmethycyaiohexane ratlo i also aﬁ‘emd by weathermg cf tha LNAFJL Because arefinery
produces differently formul ated pmducts over tll’f‘l& tha Golden West F%efmery is. a ]zke[y Soufce
of LNAPL i all three wells. _ _

To suppoﬂ: itg claim that. hydrczt:armn in-semis
off-site’ Sources and does ot aﬁgina’c'
LNAPL found In e | '

pemhad groundwater south of the rrefiin&ry is frﬁm
rom e rafinery, Gl also- Gitess" ion:

il 26, p THG describes th carbnn founﬁ in
;»«P@mhed Aquer and Artesea Aquafer “T‘HC: charactersmd zhe LNAPL based upon the
'analyt cal resuits of samples collected from 15 wells In the Sermi-Parched Aquifer and 18 wells
in the: Artegia Aquifer located on and off site. THC ‘states that LNAPL in well P8, located in the
West Tank Farm; and UNAPL in well P9, located in the mentrai ‘Sotith T-ank Farm; likely
ariginated from different solrees than the LNAPL found in the- remairder of the - Smuth Tank
Farm. THC described the LNAPL in wall P-3, located in the Processing Unit Area as similarto
thie LNAPL, found in the South Tank Farm wells, These results show that there Is vaorsiderable
variation affiongst LNAPL samiples collscted from wells Igsated i different areas of the refinery,
though all of the sampled LNAPL is atifoutable to releases that occurred. at the Sie.
Furtheriviore, THC states that the characteristics of frea-floating hydros:«arbon inthe Soith Tank
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Fari énd south-of the: refinary are similar. This statement includes LNAPL callaafed from B-13
and MYTNN located as farag 2,000 feet south of the refinsry,

In:the Report, $GI made & réference tothe “California Leaking Underground Fuel Tank. (LUFTY)
Historical Analysis” (LUFT study) by Rice et-al. 86| reported that @ccording to the LUFT study:
fhig benzene sontaminated groyndwater plumes at 90% of the-Sites extended fo 255 feet or lass,
and the median-plume length: was 101 fe‘eat

In-the Repoﬁ BGI then: u&ed the LUF’T study to c}aim thatithe p}ume originating from the Site:
does not extend mote than few hundred feet off-site. According. to SGI the: previous
investigations ware cenducted ofi the “premise’ that dissolved phasa pumas migrate: jong
distances and resulted In-the installation and subsequent monitoring ITBroLUs cm~s;te and"

mff-SIte weﬂs for which- T dundant and_ trrefevant ata was acc

g : : ‘ ical: ey cafmlgfation el It
undemt ndmg ::;f:t e ig) fatfeni-_o dlsregard hfstorlcal data collscted by Golden West and
_ts %nsuttants over the iast severalizdecades m order to prgpose and jus’ufy ramav:—;l and

Thig L.UFT study csted by 8@[ Was a study of the: tmpacts due to‘-l&ak& frmm 'underground storage-
anks at  sites; ai eaks frem large tefineries: The LUFT Study was focused:
. : ime: 'suitmg rom afueluhydmcarbon s@urce.
"pt:rh tha benz e'cencentr on 'dlssolve' ' undwate

_ ) n-of 10 microdra '
-:o‘r‘ a d ssolved groundwater Iume_ Th 3 S
already a 3000 foet‘_ljon B :
gretindwater plume. There'is » 4 A e oncer

i -groundwater at the; .s:ta “The. analyiieal resuits furm 1 %Ezandior 20@2 sam ing events:
indicate-that benzene was detected at 13 g/L. in-a-sample collected fram well PO-5 in 2002,
Well PO45 is lozated dowr _ent fror nown: smutharnmost pomon:‘of-tha LNAPL plumein
PO-16. The orsite and-off-site Sem ?‘Jerched 'tlsjwere ; Y ‘a

.cc}mprehens;ve groundwatar m_ ni 8y

Tha amdenw submltted by 8Gl does fetre
found in the Semi-Perched Ag hoth on ang :
products released from the historical: operataons at fhe former Golden West Refinery The: vssuai_'
observations and  chemical fingerprinting of LNAPL coliected fram wells: locate e i
off-site exhibit ‘more simifarities and only miror- dtfferenses among’ the LNAPL ‘sémi S,
tndic:atmg that the: former: Goidan West Ref” inety snte i the likely source of the entlre LNAPL
plumne,

va'rlous types of r'_lned:-

SG1 aiso fally. b absarve the. distinction: between adentfymg succasswe om»s’ite releases as
- separate from one another; and’ een&iudmg that they are frony differént sources. For axamplg,
there were hundreds of above ground tanks, -some over five million gallons: i capacity 4t the
former ‘Golden West Reﬁnery that are documented as storing refined products - including
gasoline and dissel #2 fuel ¢il. If any tanks had a small leak, the pmc:iuct stored in those tanks.
would continee to-contribute to the LNAPL plume. Overtime, atank: can relegse different types
of refined products manufactured at the refinety and stored in the tank over'its life. This explains
miner-différerices i chemical L fingerprinting -and appearance of the LNAPL. Zymax identified
these differences gs the basis to label the LNAPL samples to be from separate releases, hut nigt
necessariy from saﬁamte sources..
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3. 'mh’ﬁ'l" possible sources of LNAPL

8GIp provieias 8 listof sr‘;@s identifled-as other possible sourtes of the LNAPL found ir the Sethi-
Perched Aguifer to the. smuth of the Site. SGI developed, this list based upon. its review of

historical records and files in the possession of the City of Santa Fe Springs, the City: ‘of
Nmrwaik aﬁd the Rag;enai Board In Tabe 3 of th@ Repm SGI iism s@vaﬂteen addrasses of

tha of’fwait@ LNAPL plume ?:Q_i" example Umted Rentais s Iacated apprexlmately 'I 40@ foat easié

of izhe LNAF‘L piume an ARCO station Is Sﬁéééé&épproxzmatelyﬂ 300 feet east, af the LNAPL

_ ink | ét@veen ti'm a !a@ﬁﬁi mﬁ@fteﬁ
; ni-Fe : well gaugmg and sampling suggﬁsts '
the Seml‘Perched LNAF’L Eume--had mng "ted crver -:tame to 3 OOO feef from the Sﬁe in the

_ h'ydrauizcally down»gradIEnt (south:

ize io have caused a ime: mf the magmtude. of .the cﬁi‘f—sxte LNAPL pume Thaa sfze ef the
plume -is, “however, mansuraie w;th discharges from. the refinery over the term of its
3'f.;$faeratian F%ef’ nery o _ slace at the Site betwesn: the 1930s and ‘i%- S’cerage;and .
' ' m:pr s conhﬁued i ' .

ilx Qroundwat@r Mmimrmg Fregram

L}ﬂder thes current: groundwafer m@n t@rmg progran Golden Wesi mantmrs 133 groundwater
wells on & semi-annhusl basis for the’ presence of LNAPL and changes in.groundwater levels, In
addition, Goldén YWest samples 11 wells I the Aresia Aquifer for laboratary analyses,
Currently, groundwater-satmplés are analyzed for total petroleum- hydmmrbons oxygenates and
VOQs.

g Thes& *ﬁguras wares mperte& e Ehe.* Regioial Bard | it frie: May 110, 2000 Addendim 1o 1he Conceptyal Deaigy
Resoit by England & As&@aiat&s (England & Assoctates Concaptual Uesign Reprt),
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In s Report, SGI proposes ‘a revised. groundwater memtormg and sazamphng program, Tha
revised program would discontinuis men_itﬁnng of some wells and substiiute alternate: wells i
the semi-mnnyal ‘sampling program. SG! also proposes 1o abandon a nurhber of wélls iy the
Artesia and SBemi-Perched Aquifers. SGI- proposes to abandon wells.in the %m:«%mh@d

Adulfer located tothe south of the: refmem on the premise that the off-site LNAPL plume did not
:reauit fmm dlscharges at the S:te :

Smne thé d:saover’y of LNAP' .

T groundwater at the $te in 1@?@ 3'a;aprmam' t'”:y 243_
groundwater wells have. been -installed: both. an- and -off site by G
‘predecessors. The purposes. of these wells wers to delineate and monit

i*the LNAPL, and

dissolved phase: groundwater plumes in both-aquifers, and for certain select wells; to remove
LNAPL from the groundwater. Over time, Golden West has destroyed approximately 100 of
these wells. Some, but net.all, of the: destroyed wells were rarzﬁac@d At the pa"e«sent .ime' 'iham-
are 14'% gmur;dwater wells, lacated both ohn- and oﬁ‘ site: .

eg| Gar ___a-.acc:uraf y
LN PL and- ci:ssgived .'hase p!umes,m
ming th@ ‘appropriate- $cop:
dbaiement of the plurnes. The data -are:mostly ‘due to- thi ure of G )
-';aredec%sore to: monitor il the grounf;iwater wells:installed a1l ::Siie In additlon a number @f:
welis located within the plumes were destrcayed Some uf ’zhaa@"Wells were nap aced WEth; :
quastonabie screen mtewals and Eaaa‘ttons '

-'the thfckhéés and extent o
Arlesia Aquifers, nor to-d

-'F@r examgaie sc}ma Wafsia_ in ihﬁ_‘ Aﬁaa:a Aqu fszr were' deﬁrmy@d aven thgugh monitormg_ :
:mé cated fhe praseﬁ;ce of hig : ‘entraﬁons of’ benzene _ialuen& or methyl tert bu’ty icohoi

vitored appéar to be_mapprepriate
ssalved phase plumes:even if the

p*rcaducmg samp[es that w ll fazﬁ ta deiect the LM’RF’L anc;{:---d
,gilumes are- praaerﬂ

been sa pied and mmpi'l
srrently monitor the Ser
petrolsurn: hycimcarbons aracj VD__s; 86! proposes only one well in the 8&'- -»F*e«rchaf:i 1y
for tuture groundwater samipling. This well P-10 is located . upgra ient-and. outside the disscived
groundwater plume. Infact, 86| proposes to remove wells it the - Semi-Perched Aquifer located
aauth of the rsafmry based on: its: ammen that the LNAPL Plume: to- the south of the Site

% Arfesla weﬂs AR, B and Ai67 ate’ examptas o such wells,

* These walls inglude AR AAD AT, BTN, A-15, A8, A48, A0, A—23 A28, A28, AB1A AL, A48, A-50,
A»S‘l arid AGA3, s s

* Thee wells include A-38, A:22A, ﬁwééﬁ,.m&ﬁﬁ;, A-BBA, -84, A8, and A-66.,
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otiginated from off-gité’ sources.. As discussed praviousfy in- this fetfer, howevet, tha welght of
the available evidence shows that the off-site LINAPL plume did result from discharges.
ariginating at the Site and Golden West is responsible for men;tonng ‘and: aba’smg bmth thes on-
Slfe and off-site. portions. of the: LNAPL plume.

The Ooncapfual Demgn Report el o F‘ebruary 24, _2000_ Gmweptual Qes;gn Addendum«
D*’“SQIVQ““ ‘Remediation dated lay 10, -2‘0[3‘ ant the FinatDe:

_phaaﬁ piirma'was r8ie
tofuene; sifiylbenzens and
BOUrce for dissolved: phass.
the

' ' ' spectively. The- analyt._ai resu: ::f-:
coﬂectedf . Sem Perche and Artesia. aquifer we gt

ic ,000 pgiLand 29, @oa Ll in the':aem
' MTBE was de%e&t@d gta concentratrbhpf 14,500

arid abatement of the Kisting coritaminant plu
to protec:t benef ic al uses; .

4 Ganci usimns '

'The results of the: chiemical fi ngerprmtmg, cembmed wﬁh the Dperational snd zegulatary hstnry-

of the fm@ry and hydrogecajegy of the S?te &upparts “the« eanciua'_\n tha’t the f_crmer Golden
il ° h e e

h;story of f:he reﬂnery, rather thar: the resut It of. re&[eases frem {sz—& g éourwa ln the May 2000
Addendurn. o the Conceptual E)es;gn Report, England & Assdciates states “The: refmary

.....

produced pefroleun products such. as gasoline; diesel and jef: fuel over 70 years of operation,
Over time; -the refinery used and prodilced @ wide- rangs of materials: with the potential to
adversely affect groundwater”. The operational history of the:former refinery and the on-site:and
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off-site data collected by the Golden West and its predecessors; vorfoborates that the Sitels the
most logical source of the LNAPL plums In the Semi-Perched-and Artesia Aquifars

The curtent groundwater monitorinig pragram s nad@e}usate in @ddressing the LNAPL and
-dissolved phase groundwater plumes in the Semi-Perched and Artesia Aquifers. The proposed
modifications in the Report. are incomplete -and “not acceptable: to the Reg;onai ‘Board,
Furthermore, theré dre data gaps that reguire. installation ‘of ‘additional wells in’ ‘Semi-perched

and Arfesia Aquifers to completely characterize. the entire LNAPL -and dissolved phasae‘
groundwater plumes onginaiing; from the former Golden West refi ner“y site. '

If you have.any questions, please contact Mr. Adnan Siddigu {project manager)-at (213) 576
6812 (asiddiqui@waterboards. a;.-_gcw) or Dr. Atthur ‘Heath, Section Chief at. (213) 6766725
(aheath@mtarbcards ca gov)

Sinceraly,

Samesd Ui

Sarmuel Unger, PE
ExecutiveOfficer -~

Affschment.  Figure 1, 1990-2008 LNAPL Plume Maps in Semi-Parched Aquifar

GO StevgArmann, USEPA (viagsmall) - 7 oslmi S
Katherinie Baylor, USEPA (vige-mail)



-

8’:\. i ! )-‘\%{Qz i [

Ay

1990 - TRE

: ""“‘ LT
\\i;u : R

2006 ~ GURE -

i

e

Extent of INAPL Plyme

. InSemi-Percheqd Agquifer



EXHIBIT 12



GOLDEN WEST REFINING COMPANY

September 12,2013  [0134498

Dr. Arthur Heath

Mr. Adnan Siddiqui ' ~ Global ID No. SL373412444
Los Angeles Re%ional Water Quality Control

Board, 320 W. 4" Street, Suite 200

Los Angeles, CA 90013

RE: JFORMER GOLDEN WEST REFINERY
SLIC No. 227: Submission in Compliance with CAQ R4-2004-0020
Response to LARWQCB letter dated July 30, 2013 '

Dear Mr. Heath and Mr. Siddiqui:

Enclosed, please find a copy of the Comments to: Response to Groundwater Program Review Cleanup
and Abatement Order No. R4-2004-0020, RWQCB July 30, 2013(Response Letter) prepared by The
Source Group, Inc. (SG!) and dated September 6, 2013 for the former Golden West Refinery (GWRC)
located in Santa Fe Springs, CA (the Site). The SGI Response Letter sets forth a rebuttal to the

. statements made in the Regional Water Quality Control Board —Los Angeles Region (LARWQCB) letter
dated July 30, 2013 that misstate the historical operations at the former GWRC and its contribution to
the extent of the existing hydrocarbon plume/light non-aqueous phase liquid (LNAPL) in the semi-
perched (SP) groundwater zone up to more than 3,000 feet south of the GWRC property.

GWRC has an unblemished record of full compliance and cooperation with the LARWQCB for 30 years,
including years when GWRC was in bankruptcy. Notwithstanding the clear and incontrovertible
evidence provided by SGI (a well respected and qualified expert} that GWRC is not the sole source of
the offsite contamination, LARWQCB staff has thus far chosen to ignore the evidence. It almost
appears that GWRC is being punished for its 30 years of full compliance and cooperation by giving
LARWQCB staff a convenient target for an expansion of GWRC's responsibility.

Instead, GWRC submits, LARWQCB should fairly judge the clear evidence and pursue the other likely

sources of the offsite contamination. The surrounding area is and has been filled with heavy industrial

uses as well as significant pipeline activity, it is unacceptable that LARWQCB has chosen to ignore
“scientific evidence that points to other sources.

In addition to the detailed analyses and information provided by SGI in the attached letter, we would
like to emphasize the following aspects;

* The very high likelihood of multiple offsite sources having contributed to the LNAPL plume was
demonstrated in the past by GWRC and its consultants {l.e. THC in February 1995; SGI in March
2012) by providing technical evidence including : chemical analyses and visual observation of
LNAPL samples collected from different wells within the LNAPL plume; identification of numerous

13116 Imperial Highway, P.O, BOX 2128, Santa Fe Springs, CA 90670-0138
% (562) 921-3581 » (562) 921-7510
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potential sources south of the GWRC’s property; and the size of the plume being unusually large
(>3,000 feet) for a plume alleged|y originating from only one source.

By contrast, the LARWQCB's allegation that GWRC is the solely responsible party for the entire
LNAPL plume in the semi-perched water zone south of the GWRC property is based on disregard
of the objective evidence and subjective interpretations. '
Based on a preconceived assumption {without any evidence) that GWRC was the only source for
the entire plume, other potential responsible parties received regulatory closures for their cases,
and/or letters of comfort, instead of being required to delineate their plume and thus filling the
gaps currently noticed by the LARWQCB. '

* It appears that different consultants historically performing subsurface investigations on behalf of
GWRC, have strictly focused on following the LARWQCB’s directives, and during each phase of
investigation related to the LNAPL plume, their reports were limited to presenting the findings of
their investigations with little to no interpretations, thus ignoring the existence and contribution
of any other potential offsite sources to the LNAPL plume.

The lack of requirements from LARWQCB and other regulatory agencies for further fnvestigations
by other potential contributors to the offsite LNAPL plume perpetuated the false general belief
that all local groundwater contamination should be assigned to GWRC.

When consultants such as TriHydro Corporation (THC), in their “Hydrocarbon Analyses of Free
Product, STF-GWRC” dated February 2, 1995, presented technical evidence in support of their
conclusion that based on chemical analyses and visual observation performed in 1991 and 1995,
the LNAPL samples collected from different wells installed in the SP groundwater zone south of
the GWRC site indicated the existence of other offsite sources, the LARWQCR ignored thelr
findings and conclusion, and continued to hold GWRC as the solely responsible party for the
entire LNAPL plume. ' -

Twenty two (22) years later, The Source Group Inc. (SGI) re-analyzed LNAPL samples collected
from different SP wells and presented a similar well supported conclusion with respect to the
existence of other offsite sources, in their “Groundwater Program Review Report” (GWPRR) dated
March 12, 2012, .

Unexpectedly, 16 months later, on July 30, 2013 the LARWQCB responded to the March 12, 2012
GWPRR disagreeing again with the conclusion that the other offsite sources may have
significantly contributed to the LNAPL plume. However, as pointed out by SGI and GWRC, it
appears that the LARWQCB staff is ignoring the clear evidence, and simply takes the convenient
and easy path by failing to pursue the other likely sources of the offsite contamination.

it appears that LARWQCR was and continues to be focused on GWRC as the sole responsible
party, perhaps because GWRC always obeyed orders and directives, and that LARWQCB is
unwilling to look for other potential sources, such as the pipeline corrider under Carmenita Road,
near Cambridge Street, and others identified by SGI in their March 2012 GWPRR,

Since the recent requirements by LARWQCB started to exceed the practical and fair scope of
work being carried out by GWRC, arbitrarily selected as the solely responsible party by the
LARWQCB, we believe that it is the time to reconsider and limit GWRC's responsibility, based on
the technical evidence and stop apportioning of blame to GWRC due to old and erroneous
assumptions.
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The LARWQCB's assumption that “hundreds of above ground tanks” operating within the former
GWRC property may have released different products at different times into the SP groundwater
zone, is not supported by the evidence which shows that:

o The SP groundwater zone which was and remains discontinuous and limited in
lateral and vertical extent, is not present beneath the entire Site, but instead is only
present beneath the southern portion of the former South Tank Farm (STF).

o From all the ASTs historically operating within the entire GWRC, only nine (9) were
located in the southern portion of the STF, and therefore the potential sources of
LNAPL released to the SP groundwater zone must be limited to those nine (9) ASTs
formerly located in the southern portion of the STF and above the SP zone footprint.
Further all but two (2) of the nine (9) ASTs in the relevant area had “no recorded
release” as set forth in detail below.

Documents indicate the following details for the nine ASTs present above the SP
zone in the southern portion of the STF:

- AST 13412 - Crude charge 08/83 to 09/89; Unifiner charge after 10/89 - No
releases recorded. .

- AST 13413 - Finished gasoline late ‘70; inactive (08/83-12/87); Siop (12/87-
07/91); Impound water after 1991. No releases recorded.

- AST 13414 - Finished gasoline through 1987; Hydro charge (8/83-7/91); Impound
water after 08/91. No releases recorded.

- AST 13415 - Finished gasoline until 1979; Slop Oil after 1979. In 1979 a water test
discovered a floor leak.

- AST 13416 ~ Crude through 1949; Gasoline through 1976; Unifining charge (1983-
1989); Inactive since 10/89. New floor installed in 1976.

- AST 13417 - Crude thru 1955; Gasoline through 1977; Hydro charge (8/83- 9/89),
Impound water since 10/88. No releases recorded.

- AST 13418 — FCC feed. No releases recorded.

- AST 13419 - Low-octane. Gasoline. No releases recorded

"~ AST 13420 - High-octane. Gasocline. No releases recorded

Since January of 1992 no crude oll processing has taken place at the GWRC, so at a minimum, it
has been more than 21 years since any releases could have theoretically occurred from one or
more of the nine ASTs located at the southern portion of the former STF. If GWRC had been the
only source of the LNAPL present in the SP zone, it would be expected that the LNAPL present in
the SP groundwater zone beneath the Site would be identical to the LNAPL in offsite wells glven
the minimum of 21 years of potential downgradient migration. The fact that the product in offsite
SP wells located 600 — 1,000 feet from the southern horder of the STF does not match (either
visually or chemically) the on-Site SP wells {indicated by the differences in samples collected from
the onsite well STF-16 and the offsite well B-13) is a strong evidence demonstratmg that the
LNAPL in the onsite and offsite wells is from different sources.

Typically the LARWQCB would consider all sources when assessing a potential commingled plume
and the parties for individual sources of contamination would be partially, if not equally,
responsible for assessment, monitoring and remediation. In the case of the LNAPL plume south of
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the GWRC, the LARWQCB and other regulatory agencies have disregarded the numerous offsite
sources when directing assessment, monitoring and remediation activities. This approach by
LARWQCB is particularly troublesome in light of the clear evidence and the heavy industrial and
pipeline usage in the immediate area of the plume.

*  As you well know, GWRC has worked extremely hard to maintain full compliance for the Site and
proposed and implemented numerous assessment activities and corrective actions to address the
contamination that may have originated from the operation of the former Golden West Refinery.
It is obvious that GWRC is responsible for a part { and only a part) of the LNAPL plume south of
the Site. In no way should GWRC be held responsible for the entire offsite LNAPL plume.

During the past 30+ years, GWRC fulfilled and exceeded all investigation and remediation requirements
issued by the LARWQCB through different CAOs, and other regulatory documents, and GWRC's
compliance was consistently recognized by the LARWQCB. In fact, the redevelopment project at the
former refinery has been lauded by the State of California as an outstanding Brownfield
redevelopment, including the project’s close and cooperative work with the LARWQCB.

As acknowledged by the LARWQCB in the July 30, 2013 letter, “a review of the well gauging data
collected since 1985, indicates that the amount of LNAPL measured in individual on-site and off-site
wells varies with time, and there is a general decreasing amount of LNAPL in most wells” (last
paragraph page 2 and first paragraph page 3).

The above quoted statement confirms that all the past directives issued by the LARWQCB and
implemented by GWRC were adequate and effective for delineation, monitoring and mitigation of the
LNAPL plume, and consequently no supplemental investigation and monltoring activities are necessary,
but contrary it is expected that based on the recognized reduction of the LNAPL plume, a reduction of
the monitoring / remediation efforts should follow. '

Since we are very troubled by the LARWQCB's failure to fairly accept the evidence, we would like to
consider the LARWQCB’s response letter dated July 30, 2013 as a debatable point of view, without any
future aggravating consequences for GWRC.. !f you should have any questions regarding this
submission, please call Simon at (562) 921-3581, Ext, 260, or Chris at Ext, 350,

Respe_ctfu_lly submitted,

£imon Tregurtha Chris Panaitescu

/ Project Manager, GWRC General Manager, GWRC
Cc: File

Moshe Sassover (GWRC)
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EXECUTIVE SUMMARY

On July 30, 2013, the Los Angeles Regional Water Quality Control Board (RWQCB)
presented the Golden West Refining Company (GWRC) Comments (RWQCB Comments)
to the March 2012 Groundwater Program Review (SGI Report) prepared by The Source
Group, Inc. (SGlI).

In response to the RWQCB Comments, this document presents specific response to the
RWQCB comments.

The RWQCB Comments included specific discussions of the groundwater monitoring
program and technical evaluation of the off-site Semi-Parched Groundwater Zone. In
response, the attached document and its attached documentation prepared by SGI
present detailed technical responses to RWQCB Comments. The SGI response can be
summarized as follows:

* - Although the RWQCB Comments characterize the current GWRC groundwater
monitoring program as insufficient, it should be noted that GWRC has been in full
compliance with the current and previous CAOs, and has submitted more than 40
groundwater monitoring reports to RWQCB without any notice of non-compliance
(see Comments # 20, 24, 25, and 28).

+ The RWQCB Comments repeatedly (Comments # 21, 22, and 23) appears to

~ characterize GWRC's abandonment and re-driling of monitoring wells as
duestionable. As documented in Comment # 21, all well abandonment and re-
drilling were completed after RWQCB approval, including recently as April 2013.

* The RWQCB Comments also appear to describe Inadequate remediation by
GWRC (Comments # 3, 19, 28), however SGI notes that (1) GWRC has been in full
compliance of RWQCB's CAQ and other requirements, (2) DTSC, OEHHA and the
City of Santa Fe Springs, along with RWQCB have approved all risk assessment,
remedial action plans and on-going remediation efforts, and (3) the redevelopment
of the former GWRC refinery resulted in a much faster pace and larger scope of
remediation much more effective than any operating refinery by allowing for full
removal of primary sources (refinery ASTs, USTs, pipelines), and secondary
sources (shallow soil), and installation of in-situ remediation systems more effective
than operating refineries. -

* The RWQCB Comments also discuss non-GWRC sources of LNAPL in the Semi-
Perched Zones south of the former GWRC refinery. Besides the significant
pipelines source discussed below, SGI also points out (Comment # 15) that

2 The Source Group, Inc.
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regulatory agencies appeared to readily dismiss evidence of on-site contamination
at sites south of the refinery as caused by the GWRC refinery, and this lack of
regulatory requirement for follow-up investigation has resulted in significant data
gaps at former UST sites south of the former GWRGC refinery.

* The review by RWQCB of the SGI Report included numerous detailed technical
comments on the visual appearance and fingerprinting data for the Semi-Perched
Groundwater Zone (Comments # 8 ~ 14), and despite the reported variations in -
appearance and chemical composition, the RWQCB attributed the LNAPL plume in
the Semi-Perched Groundwater Zone south of the former refinety to releases at the
former GWRC refinery. However, SGi believes that the data instead demonstrate
unequivocally that the multiple pipelines under Carmenita Road just south of the
former GWRGC refinery could have been the major contributor to the LNAPL plume
in the Semi-Perched Zone, and that investigation by the pipeline operators is
required. The enclosed document and its attachments present detailed responses
to the RWQCB Comments to allow RWQGCB to further evaluate the likelihood of the
LNAPL contribution by the pipeline and other non-GWRC sources.

3 The Source Group, Inc.
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RESPONSE TO COMMENTS

This document presents The Source Group, Inc's (SGI) response to the July 30, 2013,
Regional Water Quality Control Board's (RWQCB) comments to the March 2012
Groundwater Program Review (SGI Repott) prepared by SG! for the former Golden West
Refining Company (GWRC) refinery site located at 13539 Foster Road in Santa Fe
Springs CA (RWQCB Case No. SCP No. 0227A).

Our responses to the RWQCB comments presented herein demonstrate that: (1) GWRC
has always been in full compliance with RWQCB requirements and (2) the RWQCB's
allegation that the former refinery was the primary source of LNAPL in the Semi-Perched
groundwater zone extending more than 3,000 feet, from the southem edge of the former
South Tank Farm is not supported by the evidence provided in the Match 2012
Groundwater Program Review Report, which documented the existence of multiple offsite
sources, including the Carmenita Road pipelines as a likely source of LNAPL.

In the text below, the selected text sections from the RWQCRB letter are presented in
italics, followed by SGI's comments.

1. RWQCB Comment:

1. Site and History Background - 2nd Paragraph

In 1979, when Guif Oif Company owned and operated the reﬁnery, light non-aqueous
phase liquid (LNAPL) was discovered during the construction of the Carmenita Road
underpass project. In 1985, the Reglonal Board issued Cleanup and Abatement Ordars
(CAOs) to 15 refineries In the Region, including Golden Wast...

Response

Guif Oll, which operated the refinery prior to GWRC, conducted the initial investigation and
remedial efforts after the 1979 discovety of LNAPL at the proposed Carmenita underpass,
starting in 1978, After taking ownership of the refinery, GWRC continued the Gulf efforts
and conducted all groundwater monitoring, assessment and remedial activities in full
compliance with LARWQCB and other regulatory agencies directives, issued before and
after the issuance of the first CAO.

2. RWQCB Comment:
1. Site and History Background - 2nd Paragraph

...the Regional Board issued three additional CAOs, the most recent CAO, Order No. R4-
2004-0020 was issued to Golden West on August 24, 2004.

4 The Source Groun, inc.
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Response:

The CAOs were issued by the LARWQCB over the past 30 years elther as a result of
changing the use of the GWRC’s property and financial responsibility, or due to the
expiration of the previous CAO. Historical CAOs included text that indicated full
compliance by GWRC as seen in the following examples: sections on page 5 of the CAO
R4-2004-0020 (attached for reference as Aftachment 1) "... fo reflect the compliance
progress achieved by the Discharger” (referring to CAO 91-079); and "The discharger
complied with the 10-year timetable” (referring to CAO 93-082).

3. RwWQCB COmmerit:

1. Site and History Background - 3rd Paragraph |

Golden West has conducted site assessment, LNAPL removal, limited soil excavation,
. and groundwater monitoring af the Site. The remedial activities conducted within the 269-
acre property were primarily focused on the commercial and industrial redevelopment of
the Site.

Response:

The redevelopment of the site, which started in 1997, provided an opportunity for
expanding remediation, by including primary source removal and secondary source
removal, actions not readily implemented at an operating refinery. In addition to enhanced
source removal, the redevelopment also provided a unigue opportunity to implement some
very efficient remediation activities not available at a refinery with on-going operations.

But it should be noted that GWRC Initiated and conducted investigation and remediation
activities long before 1997 when the redevelopment began. The pre-1997 assessment
and remediation activities have been conducted under the LARWQCBE oversight, and
periodically reported to the RWQCB. For example, in the 1986 “Hydrocarbon Mitigation
Program Report’, GWRC reported the installation of 54 wells by 1986 and removal of
6,231 barrels of LNAPL; and, as reported in the October 19, 1988 "Groundwater
Management Report’, by October 1988, approximately 12,948 barrels of LNAPL were
removed from Semi-Perched and Artesia wells, including from a LNAPL removal barrier
Installed at the southern edge of the South Tank Farm in order to stop the potential offsite
migration of the LNAPL plume. The investigation, monitoring and remediation activities
were conducted by GWRC prior fo any redevelopment, included on-site and off-site
activities, and were conducted under RWQCB oversight. The redevelopment of the
property beginning in 1997 was an opportunity to diversify and expand the remediation
actions to areas not accessible during the refinery operation.

5 The Source Group, Inc.
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4. RWQCB Comment:
I. LNAPL Piume in the Semi-Perched Aquifer - 1st Paragraph

The presence of the LNAPL plume in the South Tank Farm and area fo the south of the
Stte... .

Response:

It should be noted that the limited lateral extent of the Semi-Perched Zone must also be
considered when evaluating the potential source areas affecting that groundwater zone.
Of all the historical GWRC refinery storage tanks, only the following nine ASTs were
located above the footprint of the Semi-Perched Zone present beneath the South Tank
Farm (STF). 13412; 13413; 13414; 13415; 13416; 13417, 13418; 13419; 13420, and
consequently only these former ASTs should be considered as potential AST sources of
the LNAPL in the Semi-Perched zone. See also Comment #13.

5. RWQCB Comment:
" IIl. LNAPL Plume in the Semi-Perched Aquifer - 2nd Paragraph

Golden West has submitted a number of reports fo the Regional Board that include
maps of the LNAPL plume. All of the maps submitted prior to the Report, indicate only
one LNAPL piume originating from the Site and extending off site to the south to well
PO-186. ‘

Response:

Not all submitted maps indicate one contiguous LNAPL plume. Although initial historical
maps reported for the off site LNAPL plume were contoured as a single plume, recent
maps depicted separate plumes, for example as shown for the years 2006 and 2008 on
the maps included in the July 30, 2013 RWQCB's figure 1. From 2006 through 2013,
GWRC has been illustrating individual offsite plumes, and the individual plume locations
were depicted based upon the groundwater monitoring data and the knowledge of former
offsite leaking UST sites reported to regulatory agencies.

It appears. that based on a preconceived assumption that the enfire >3,000 foot LNAPL
plume originated from the former GWRC, other potential UST responsible parties with
reported unauthorized releases were not required to fully delineate their plumes, and most
of those cases may have been prematurely closed. -

The lack of requirements for full delineation, monitoring and sampling by other offsite
responsible parties and contributors to the LNAPL plume in the area limited the availability
of monitoring points that could provide additional information on the lateral extent and

8 The Source Group, Ine.
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source of the off-site LNAPL. The ragulatory agencies appearad fo distegard findings of
contamination following UST removals and attributed any underlying soil or groundwater
contamination to GWRG, thus not requiring follow up investigation by these UST owners.
An example of such regulatoty posttion is included as Attachment 2. See also comment
#16.

6. RWQCB Comment:
Il. LNAPL Plume in the Semi-Perched Aquifer - 2nd Paragraph

A review of the weil gauging data collected since 1985, indicates that the amount of
LNAPL measured in individual on-site and off-site wells varies with time, and there is a
general trend of decreasing amount of LNAPL in most wells. This frend is attributable to
many factors but mainly due to the rernoval of primary sources hy dismantling of the
refinery beginning in 1997 and continuous removal of LNAPL by Golden West.

Response:
The LNAPL removal program is constantly monitored and dynamically adjusted by GWRC
by changing the frequency of LNAPL removal in individual wells according to the recorded
LNAPL thickness, and this explains the fluctuation of LNAPL levels in individual wells.

The removal of LNAPL by GWRC from the offsite wells has had a recognized positive
effect on reducing the LNAPL thickness; however it is unlikely that the removal of
sources at the refinety site itself would have had any direct effect on the LNAPL
thickness in wells located thousands of feet from the refinery. |

7. RWQCB Comment:

Il. LNAPL Plume in the Semi-Perched Aquifer - 5th Paragraph

In 1992, Golden West installed well AO-16 in the vicinity of well B-18; however, Well
AO-16 is screened in the Artesia Aquifer while the LNAPL in this area occurs within the
Semi-Perched Aquifer. As expected, Golden West has been gauging well AO-16 since
1992 and consistently reporting the absence of LNAPL in groundwater.

Response:

- GWRC has consistently and accurately reported separate maps for Artesia LNAPL and
Semi-Perched LNAPL plumes, with no direct or implied misleading of the RWQCB.
GWRC's logs reported for well AO-16 clearly indicate that the Semi-Perched
groundwater zone encountered at AO-16 appeared contaminated.

7 The Source Groun, Inc.
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8. RWQCB Comment:
11.1. Visual Observation - 1st Paragraph

The SGI' Report also references the Off Site Semi-perched Zone
Penetrometer/Hydropunch Investigation Report (CPT Report) by TriHydro Corporation
(THC) dated September 18, 1991. In the CPT Report, THC also describes LNAPL
collected from some hydropunch locations near Rosecrans Avenue and along
Carmenita Road as "fresh" or 'less-weathered” as compared to "more weathered"
LNAPL collected at other locatlons close to the Site, based upon visual inspection. THC
then suggests that there are localized hydrocarbon sources other than the former
refinery. Similarly, SGI's Report aftributes the LNAPL in the downgradient wells fo a
source other than the refinery operations.

Response:

As pointed out by RWQCB, observations of hydrocarbon sources other than the refinery
were noted as early as 1991 and recently (2011), with two different consuiting firms
reaching similar conclusions in a span of 22 years (TriHydro Corporation, 1991 CPT
Report and SGI, 2012). :

9. RWQCB Comment:
IL.1. Visual Observation — 2nd Paragraph

SG/ was not consistent in its use of visual observation to categorize the source of
LNAPL. For example, In the Report, SGI described the product from both STF-16 and
MYTNN wells as black and weathered, but also argued that LNAPL in MYTNN belongs
fo a pltime that is distinct from the refi thery plume.

Response:

The similarity in LNAPL color in wells MYTNN and STF-16 does not justify assigning
these distant products to a single source and a single plume. Wells MYTNN and STE-
16 with black product are approximately 1,900 feet apart, and well B-13, which is
located almost exactly in the middle between MYTNN and STF-186, contains an amber
color product. SGI understands that the color of LNAPL is not a precise indicator of the
chemical source, and therefore supplemented its data analysis by chemical fingerprinting.
However it is not clear how products with clear distinct visual characteristics can be
interpreted to represent a single, contiguous LNAPL plume.

8 The Sonrce Groun, Inc.
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10. RWQCB Comment;

il.2. Finger-printing - 2nd Paragraph

Lead Compounds:

This time frame matches that of operations at the Golden Wesf Refinery, which
produced refined products between 1930s and 1992.

Response:

This time frame also matches the operation of non-GWRC industrial sites in the area,
and particularly also matches the operational history of pipelines south of the Refinery.
Currently, three oil companies report the presence of pipelines in that vicinity:
Paramount Petroleum, Chevron and Plains Exploration. Pipelines are known to be
prone to occasional leaks, and the presence of this high density of pipelines has not
been assessed as a possible source of the off-site LNAPL. It is our opinion that the
operators of these pipelines have the responsibility to assess conditions around their
pipelines and to determine any contribution to soll and groundwater contamination from
these lines. : '

In addition, It appears inappropriate to consider all products manufactured or stored
within the entire former GWRC as potential sources for LNAPL in the Semi-Perchad
zone, but only the products stored in the nine ASTs formerly located above the Semi-
Perched zone footprlnt should be consldered as potent|ally impacting the Semi-Perched
zone,

11. RWQCB Comment:

Il. Additional Fingerprinting Analyses - 2nd Paragraph

Zymax ldentifies LNAPL found in all three wells, STF-16, B-13 and MYTNN, as severely
weathered gasoline, degraded #2 diesel or #2 fuel oll. Zymax also identifies the higher
isooctane/methycyciohexahe ratio in the STF-16 sample and concludes that the
gasoline in STF-16 is from a different release than that found in B-13 and MYTNN. But
the differences in isooctane/methycyclohexane rafio in the samples only indicate
differences in the formulation of the refined products that were produced and
discharged at the Site. The isooctane/methycyclohexane ratio Is also affected by
weathering of the LNAPL. Because a refinery produces differently formulated products
over time, the Golden West Refinery is a likely source of LNAPL in all three wells.

Response:

The variabllity in product type produced at the former GWRC refinery is not the only
possible explanation for the variability in LNAPL in wells; multiple sources (UST,

9 The Sonrce Group, Ing.
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pipelines) or various types of products pumped through pipelines over time can produce
the same variablility in LNAPL as observed in the wells. Without specific and concrete
evidence excluding releases of fuel -from off-site pipelines, it is premature and
inaccurate to conclude that GWRC is the only likely source of the LNAPL in the
Rosecrans/Fidel area and south of the GWRC site.

12. RWQCB Comment: .

li. Additional Fingerprinting Analyses - 6th Paragraph

The visual observations and chemical fingerprinting of LNAPL collected from wells
located both on- and off-site exhibit more similarities and oniy minor differences among
the LNAPL samples, indicating that the former Golden West Refinery site is the likely
source of the entire LNAPL plume.

Reéponse:,

While similarities are expected for all petroleum hydrocarbon products, this broad -
- statement by RWQCB is contradicted by the differences in color and chemistry
documented in multiple reports and the RWQCB statement assigns the source of
LNAPL. to the refinery without acknowledging the reasonable possibility that multiple
pipelihes at the southern edge of the former GWRC refinery are potential sources for
the observed LNAPL.

13.. RWQCB Comment:
il. Additional Fingerprinting Analyses -7th Paragraph
.. there were hundreds of above ground tanks. .."

Response:

As noted in Comment 4, only the nine ASTs located in the southwestern part of the
South Tank Farm could have impacted the Semi Perched groundwater zone.
Attachment 3 presents the location of the South Tank Farm ASTs overlying the Semi-
Perched Zone.

14. RWQCB Comment:
Il. Additional Fingerprinting Analyses - 7th Paragraph

Over time, a tank can release different fypes of refined products manufactured at the
refinery and stored in the tank over its life. This explains minor differences in chemical
fingerprinting and appearance on the LNAPL. Zymax identified these differences as the

10 The Source Group, Inc.
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Former Golden West Refinery, Santa Fe Springs, California Seplember 6, 2013

basis to label the LNAPL samples to be from separate releases, but not necessarily
from separate sources.

Response:

It is significant to note that, as SGI pointed out in the 2012 report after multiple
successive releases of product over time, the product found in welis farthest from the
former GWRC refinery would be expected to display evidence of more degradation than
product found in wells closest to the former GWRC refinery, contrary to the observations
of dark, degraded product in on-site well STF-16 and as amber, apparently fresher
product in B-13 southwest of Carmenita Road. Multiple off site sources cannot be
dismissed as the more likely cause of the differences observed in the LNAPL samples
collected from different wells.

15. RWQCB Comment: _
I1.3. Other possible sources of LNAPL - 2nd Paragraph

The evidence submitted by SGI that the off-site LNAPL plume in the Semi-Perched
Aquifer was caused by discharges from the alleged source sites is not sufficient to
dispute existing evidence that the plume was caused at least in significant part, by
discharges at the Site.

- Response:

It should again be noted that the limited information regarding most or all of the
documented off-site potential sources south of the former GWRC site is largely due to
the minimal assessment requirements issued by the regulatory agencies overseeing the
UST removals or other site investigations at these facilifies. As discussed in the SG
Report, and in Attachment 2, contamination found at sites south of the refinery was
rapidly dismissed by regulatory agencles as atiributable to GWRC, resulting in no
further investigation of sites with potential LNAPL releases. The statement that GWRC
is the source for the entire plume is an assumption rather than "existing evidence".

16. RWQCB Comment:
1.3. Other possible sources of LNAPL — 3rd Paragraph

In contrast, well gauging and samp!{'ng suggests that the Semi-Perched LNAPL plume
had migrated over time to 3,000 fest from the Site in the hydraulicaily down-gradient
(south-southwest) direction.

11 The Source Gronp, Inc.



Comments to; Response to Groundwater Prograrm Raview
Cleanup and Abatament Order No. R4-2004-0020, RWQCB July 30, 2013
Farmer Colden West Refinary, Santa Fe Springs, California September 6, 2013

Response:

In addition to off-site discrete UST sources, a release of product under pressure from a
pipeline would be expected to result in a rapid, widely spread LNAPL plume, followed by
reduced lateral migration after the pipeline was fixed. The LNAPL plume observed
south of the GWRC refinery is consistent with such a pipeline release. Historical
releases of fuel from the pipelines must be investigated,

17. RWQCB Comment;:
I.3. Other possible sources of LNAPL ~ 4th Paragraph

Second, SG/ did not provide any evidence of a leak from any of the alleged sources of
sufficient size to have caused a plume of the magnitude of lhe off-site LNAPL plume.

Response:

The presence of muitiple pipelines at the south edge of the former GWRC refinery
- represents significant potential sources of LNAPL, particularly if releases occurred from
an active pipeline under pressure. The potential pressure of leaks from large ASTs at
the refinery (less than 100 psi) is much smaller than the pressure in operating pipelines
of 600 to 1,000 psi.  (http:liwww.nican.gc.calenergylsources/natural-gaslpipsting:
faq/2248). | " o
SGl's opinion is that it is premature for the LARWQCB to assign the entire LNAPL
responsibility to GWRC without completing an evaluation of all potential sources,
particularly the pipeline corridor under Carmenita Road near Cambridge Street.

18. RWQCB Comment: _
H.3. Other possible sources of LNAPL - 4th Paragraph
...hundreds of ahove ground storage tanks. ..

Response:
See Comment No. 13 above.

19. RWQCB Comment:
I1.3. Other possible sources of LNAPL - 4th Paragraph

After the demolition of the refinery, TPH, VOCs, and lead impacted soil remain onsite
acting as a source for groundwater contamination as weil as threat to human health. .,

TR The Source Group, Inc.



Comments to: Response to Groundwater Program Review
Cleanup and Abatemant Order No. R4~2004-0020, RWQCE July 30, 2013
Former Goldsn West Refinery, Santa Fe Springs, Callfomla \ September 8, 2013

Response:

The demolition of the former GWRC refinery was followed by remediation activities
directed and supervised by the RWQCB and other agencies. The redevelopment of
each area of the former GWRC refinery was specifically authorized by the RWQCB and
other regulatory agencies, only after the lateral and vertical delineations were completed
to the satisfaction of the RWQCB, after the shallow soil remediation was conducted and
the confirmation samples confirmed the completion, after the Health Risk Assessmeant
indicated acceptable risk for commercial scenario and after the remedial action plans for
deep impacted soil were approved. The estimated costs for the remediation were
provided to RWQCB, which required GWRC to document ifs financial reserve for these
remediation efforts prior to issuing authorization to proceed with redevelopment.

All directives and requirements were fulfilled and exceedad by GWRC, and GWRC's
expenditures for remediation also exceeded the initially reserved funds.

The RWQCB general statement that the remaining TPH, VOCs, and lead-impacted soil
is a source for groundwater contamination as well as a threat to human health is not
based on facts and Is contrary fo the RWQCB's issuance of multiple authorizations to
develop the site, approval. of remedial plans, and also fo the approval of GWRC's
actions by all other entities involved in this redevelopment project, such as: the City of
Santa Fe Springs, Office of Environmental and Human Health (OEHHA) and the
Department of Toxic Substances Contro! (DTSC).

The residual TPH and VOC's were specifically addressed during each phase of
development. The concentrations of lead in soil were testad during each phase of soil
remediate in ail areas of the refinery: for example, the Waste Discharge Requirements
for the Marketing Area redevelopment (Order No. R4 2006-0037) listed specific
requirements for lead and tetraethyl lead in soil, and GWRC complied with the required
- lead target levels during all phases of soil investigation and remediation. In addition, the
WDR requirements also included sampling of specific groundwater monitoring wells for
a range of contaminants including lead and other metals, and GWRC complied with
testing for these contaminants.

It should also be noted that lead concentrations were measured as part of the
groundwater monitoring events from numerous wells at the site from 1987 to 2011, and
monitoring for dissolved lead was discontinued with RWQCB approval (See also
Comment #24).

In addition to Pb, VOCs and TPH, GWRC also completed in 2004 a site-wide evaluation
of emergent chemicals In response to a December 2, 2003 RWQCB request for
Emergent Chemicals Subsurface Investigation.

13 The Source Group, Inc.



Comments to: Response-to Groundwater Program Review
Claanup and Abatement Order No, R4-2004-0020, RWQCE July 30, 2013
Fornar Golden West Refinery, Santa Fe Springs, California September 6, 2013

Based on muttiple risk assessments including soil gas surveys, the refinery presents no
significant risks to human health, GWRC continues conducting remediation and
monitoring to ensure protection of groundwater quality.

20. RWAQCB Comment:

Hll. Groundwater Monitoring Program

Il 1. History of Groundwater Monitoring at the Site - 2nd Paragraph

The groundwater samp!mg and monitoring program conducted by Golden West has not
provided adequate groundwater data for the Reglonal Board fo accuratsly monitor
changes In the thickness and extent of LNAPL and dissolved phase plumes in the Semi-
Perched and Artesia Aquifers, or to determine the appropriate scope and methods of
clean-up and abatement of the plumes.

Response!: |
The groundwater monitoring and sampling programs have always been approved by
and reported to the RWQCB, and RWQCB has not provided negative comments to
none of the more than 40 reports submitted since the early 1990's. On the contrary,
GWRC proposed updated monitoring programs in April 1991, December 1993, 2002
and August 2004, and RWQCB approved the proposed revisions. GWRC has complied
with all the required monitoring programs issued and/or approved by the RWQCB.

21. RWAQCB Comment:

. Groundwater Monitoring Program
ill.1. History of Groundwater Monitoring at the Site - 2nd Paragraph

Some of these wells were replaced with questionable screen intervals and locations.

Response'
In accordance with the multiple CAOs, all well abandonments and replacements were
completed with RWQCB pre-approval, and were reported to RWQCB without resulting
complaints or requests for modifications. For example, see RWQCB letters dated
November 10, 1999; September 19, 2003; April 2004; September 29, 2004: October 14
and 17, 2005; March 2006; October 6, 2008; July and August 2009; and April 2013
approving well network modifications (Attachment 4).
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Comments to: Responss fo Grolndwater Program Raview
Clearup and Abatement Order No. R4-2004-0020, RWQCE July 30, 2013
Former Golden \West Refinery, Santa Fe Springs, California September § 2013

22. RWQCB Comment:

Hil. Groundwater Monitoring Program

fil.1. History of Groundwater Monitoring at the Site - 3rd Paragraph

In addition, the screen intervals of some of the existing wells that are monitored appear
to be inapproptiate, producing samples thal will fail to detect the LNAPL and dissolved
phase plumes even if the plumes are present.

Response:

As described in Attachment 5, Table 1, which contains a tabulated evaluation of the
screening interval of all monitoring wells, out of 141 groundwater wells, only eight wells
(A-35, A-42, A-43, AO-2, AC-10, AD-11, GW-1 and P-10) have a screening interval
occasionally extending below the upper groundwater surface elevation. As discussed in
~ that attachment, these localized screening intervals discrepancies do not represent a
significant data gap in the effectiveness of the overall monitoring of the LNAPL and
dissolved phase plumes.

23. RWCQB Comment:

Hll. Groundwater Monitoring Program

IlL.1. History of Groundwater Monitoring at the Site - 3rd Paragraph

- For example, some wells in the Artesia Aquifer were destroyed even though monitoring
indicated the presence of high concentrations of benzene, toluene or methy! tert buty!
alcoho! (MTBE). Golden West destroyed other groundwater wells in the Artesia Aquifer
without collection any groundwater samples. In other instances, Golden West has not
sampled wells in the Artesia Aquifer that have not been destroyed and are available for
sampling.

Response:

As described in the response to Comments No. 2 and 22, all groundwater well
abandonments and replacements and also groundwater monitoring activities have baen
performed since the 1990's in accordance with the CAOs, without any notices of
deficiency from the RWQCB. Attachment 6 presents a tabulated summary of the
‘extensive monitoring data set, including chemical analyses, coliected by GWRG for the
site (Table 2, Attachment 6). That table documents the continuous collection of
samples from upgradient, selected central wells and downgradient Artesia wells. The
table also presents comments for each well. - Attachment 7 contains a summary of
dissolved Pb analyses that document the extensive set of historical analyses that were
reported to RWQCB and were the basis for discontinuation of analysis for Pb in
groundwater.
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Commenits t0: Response to Groundwater Program Raview
Cleanup and Abatement Order No. R4-2004-0020, RWQCR July 30, 2013
Former Golden West Refinery, Santa Fe Springs, Califomia , September 6, 2013

24. RWQCB Comment;

lll. Groundwater Monitoring Program

ll.1. History of Groundwater Monitoring at the Site - 4th Paragraph

Golden West's current monitoring program for the Semi-Perched Aquifer only includes
gauging of fluid levéls and removal of LNAPL from faw wells. Only a few Semi-Perched
Aquifer wells have been sampled, and sampling was only done in 1992 and 2002.
Golden West does not currently monitor the Seml-Perched Aquifer for polfutants such
as petroleum hydrocarbons and VOCs.

Response:

GWRC is in full compfiance with the CAO monitoring requirements, with current
monitoring focused on the LNAPL and dissolved plumes downgradient extent in the
Artesia Aquifer and LNAPL in the Semi-Perched Zone. As required by the CAO, the
sampling performed by GWRC also includes sampling of the semi-perched grouhdwater
zone's Carmenita Sump influent, which provides a diract effective measurement of the
chemical composition of the Semi-Perched groundwater captured at the southern edge
of the refinery by the Carmenita Underpass groundwater extraction system. That
information is included in every GWRC monitoring report.

25. RWQCB Comment;

Il. Groundwater Monitoring Program
1. History of Groundwater Monitoring at the Site - 5th Paragraph

Based on the reports submitted, Golden West did not monitor MNA parameters and
conducted regular sampling of the dissolved phase plume in the Semi-Perched Aquifer.

Response:

GWRC conducted an MNA parameter study in 2002, and submitted a report that was
accepted by RWQCB. With the demonstrated stability of the plume, and the remaining
presence of LNAPL, additional MNA testing should be postponed until after LNAPL
removal to the maximum practical extent.

The past and current monitoring of Semi-Perched wells has been and is petformed in
full compliance with the CAQ monitoring requirements.

16 The Source Groun, Inc.



Comments fo! Response to Groundwater Program Review
Cleanup anhd Abatement Order No. R4-2004-0020, RWQCE July 30, 2013
Former Golden Wast Refinery, Santa Fe Springs, Califomia September 6, 2013

26. RWQCB Comment:

Iil. Groundwater Monitoring Program

1l.1. History of Groundwater Monitoring at the Site - 6th Paragraph

According to the Basin Plan, the beneficial uses of groundwater beneath the Site and
the vicinity include municipal use. Thersfore, cleanup of impacted groundwater g the
MCLs is required. Appropriate groundwater sampling is also necessary to monitor the
~ groundwater contaminant plume behavior and fo determine the most effactive means of
cleanup and abatement of the existing contaminant pfume of completed clean-up
activities to protect beneficial use

Response:

In the evaluation of the beneficlal use of groundwater beneath the site and the
requirement to clean up the groundwater to the MCLs, it Is our opinion that the
provisions of the “Low Threat UST Case Closure Policy" (LTCP) in effect beginning
August 17, 2012, should be applicable to this site. The applicability of the LTCP to non-
UST cases s confirmed by the Policy itself, which contains the following clarification:

“Whlile this policy does not specifically address other petroleum release
scenarios such pipelines or above ground storage tanks, if a particular site with a
different petroleum release scenario exhibits attributes similar to those which this
~ policy addresses, the criteria for closure evaluation of these non-UST sites
should be similar to those in this policy’ (Section ‘Preamble’, 2nd page, 2nd
paragraph). '

Currently, there are no production wells within_one mile from the Site, and the area has
an available public water system, which makes the GWRC site eligible for low risk
closure under the LTCP, after other conditions are met.

The current GWRC groundwater monitoring program is focused on monitoring the
GWRC site impact to groundwater by sampling key imner wells and a series of
downgradient sentinel wells in the Artesia Aquifer. The absence of contamination in
deeper aquifers was also documented by deep Artesia drilling and sampling, and by
repeated sampling of three former on-site deep water supply wells (as also listed in
Attachment 8).

After the removal of LNAPL to the extent practicable, GWRC may be required to
evaluate the dissolved phase, conduct MNA testing and further technically document
the stability of the plume to obtain closure after demonstratlng that the site poses a low
threat to human health and environment.
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Comments to: Response to Groundwatar Program Review
Cleenup and Abatement Order No. R4-2004-0020, RWQCE July 30, 2013
Former Golden West Refinery, Santa Fe Springs, California Septembar 8, 2013

- 27.  RWQCB Comment:
IV. Conclusions - 1st Paragraph

The variability in color and appearance, and therefore age, of the releases is best
~explained as the result of releases of different types of products that were produced and
stored at the Site during the operational history of the refinery, rather than the result of
releases from off-site sources. '

Response:

The variability in color, appearance and interpreted age of the LNAPL plume can be
better explained by pipeline(s) releases in the Carmenita/Cambridge/Carmenita
Underpass vicinity, based on the supportive evidence of difference in product type
between off-site wells and STF welis, and the large volume of the LNAPL plume in off-.
site wells and distance between wells with LNAPL (See also Comments 11 and 12).

28. RWQCB Comment:

- IV. Conclusions - 2nd Paragraph

‘The current groundwater monitoring program is inadequate in addressing the LNAPL
and dissolved phase groundwater plumes in the. Semi-Perched and Artesia Aquifers.
The proposed modifications in the Report are incomplete and not accepfable to the
Regional Board. Furthermore, there are data gaps that require installation of additional
wells in Semi-perched and Artesia Aquifers to completely characterize the entire LNAPL
and dissolved phase groundwater plumed originating from the former Golden Wast
refinery site,

Response:

GWRC has complied with the CAO requirements for groundwater monitoring for over 30
years. The network of monitoring wells and monitoring programs were repeatedly
approved by the RWQCB at the issuance of new CAOs, modifications of well network,
and upon review of 40+ quarterly and semi-annual reports since the early 1990s, The
existing network of Artesia wells include full sampling of approved perimeter sentinel
wells at the downgradient edge of the site. The southern, downgradient Semi-Perched
groundwater contamination zone Is actively captured and treated by the Carmenita
Sump system (known as GW-98), The previously submitted demonstration of natural
attenuation of the Semi-Perched plumes resulted in a monitoring program of the
Rosecrans/Fidel Semi-perched groundwater that focuses on gauging and monitoring for
LNAPL migration, in compliance with the CAO, which requirements were found by the
RWQCB, GWRC and SGI as being appropriate and suitable for the current condition of
the Site.

18 The Source Group, Inc.



Commaents to! Response to Groundwatsr Program Review
Ciganup and Abatement Order No. Rd-2004-0020, RWQCE July 30, 2013 . '
Former Golden West Refinery, Santa Fe Springs, California . Seplember §, 2013

Conclusion

The RWQCB's detailed review of the SGI Report presents arguments that various
* interpretations of LNAPL appearance, fingerprinting and source araas can be made with
existing data. SGI strongly believes that the contribution of the pipelines on Carmenita
Road as well as off-site discrete source locations remains a very likely cause of the
LNAPL plume.

SGI respectfully recommends that the RWQCB direct the owners of the plpellnes to
evaluate soll and groundwater conditions around their plpellnes

As a follow-up to RWQCB's comment on the apparent inadequacy of the proposed
groundwater monitoring program (Comment #28), SGI is preparing a revised proposed
groundwater monitoring program, which will be submitted to RWQCB under a separate
cover.

Attachments:

Attachment 1: CAO R4-2004-0020, page 5 highlighted.
Attachment 2: Example of regulatory response to UST contamination south of GWRG

Attachment 3: Map of Above Ground Storage Tanks in South Tank Farm over the
Semi-Perched Groundwater Zone

Attachment4: RWQCB approval letters of groundwater monitoring well network
modifications '

Attachment 5; Evaluation of Monitoring Well Screening Intervals
~ Attachment 8: Summary of Historical Groundwater Chemical Analyses
Attachment 7: Summary of Dissolved Lead Analysis during Groundwater Monitoring
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Attachment 1

CAO R4-2004-0020, page 5 highlighted



\ California P~gional Water Quality Control Board

Terrv Tamminen

Los Angeles Region

Uver 5 Yerrs Serving Coxstal Las Angeles and Yenturs Countles
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Augnst 24, 2004

Mr. Chris Panaitescu CERTIFIED MAIL
Golden West Refining Company . RETURN RECEIPT REQUESTED
13116 Imperial Huy - Claim No. 7003 3110 6003 32580716

Santa Fe Springs, CA 90670

CLEANUP AND ABATEMENT ORDER NO. R4-2004-0020 - GOLDEN WEST REFINING
COMPANY - 1353% FOSTER ROAD, SANTA FE SPRINGS, CALIFORNIA (CAO NO. 93-082,
SLIC NO. 227; SITE 1D NO., 2040073)

Dear Mr. Panaitescu

Enclosed Js Cleanup and Abatement Order (CAO) No. R4-2004-0020 direcuing Golden West Refining -
Company (GWRC) to assess, cleanup, and abate the effects of contamination discharged to soil and
groundwater at the subject facility in the city of Santa Fe Springs, California. This Order i5 issued under
section 13304 of the Califorma Water Code. Should GWRC fail o comply with any provision of this
Order, 1t may be subject 1o further enforcement action, including injunction and civil monetary remedies,
pursuant 10 appropriate Californiz Waler Code sections including, but not limited to, sections 13268,
13304, 13308, and 13350,

Pursuant to California Water Code section 13326, GWRC may seek review of this Order by fi I'Imb a
petition with the State Water Resources Control Board (State Board). Such a petition must be received
by the State Board, located at 1001, | Street, Sacramento, California 55814, within 30 days of the date of
this Order,

If you have any questions regarding thls matter, please contact Ms, Thlzar Tintut-Williams at
(213) 576-6723 or Dr. Rebecca Chou, Unlt Chief, at (213) 5§76-6733.

Sincérely,
-7

fol e 2
ff:,a'h,‘. o e

Jonathan Bishop
Interim Executive Officer

Enclosures Cleanup and Abatement Order No. R4-2004-0020
Attachmemt A — Time Schedule
Appendix A-1 - Site Plan
Appendix A-2 - Plot Plan

Cahfarma Environmental Pmremon A gency

¥} Reeycled Paper
Our mission is (o preserve and enhante the qualiny of Californta’s water respurces for the benefit of present and fuure generatons



Golden West Refining  npany File No, 85-13
Order No. R4-2003-0020
Page §

In February 1985, The Regional Board issued CAO No. 85-17. which required the
Discharger 10 conduct subsurface investigations and site assessments 1o detect and
characterize groundwaler contamination beneath the respective facilities. In April 1991,
CAQ No. 91-079, issued administratively by the Executive Offioer, required that the
Discharger implement soil and groundwater investigations to determine the extcm of
contarminant migration, and remediate sﬂe-derwed soil and
CAO No. 91-079 was amended té el @%‘%‘
i tigation rmf‘y

1 Board oversight ofthe remaining cleanup activities.

On July 31, 1992, the Discharger filed a petition for reorganization under Chapter |1 of the
U.S. Bankruptcy Code in the United States Bankruptcy Courl. Cleanup and Abatement
Order No. 93-082 was issued admimstratively by the Executive Officer on December 21,
1993, and amended and superseded Order No. 91-079. This :CAO requires the Discharger
primarily to cleanup on-site and ofY-site groundwater contamiriation originating from the Site.
It also requires the Discharger to impiement a source elimination program to detect leakage
from above ground tanks and underground pipelines, identify free product in the vadose zone.
if any. and remediale any free product in a timely manner.

The CAO No. 93-082 included a ten-year time schedule with annual planned expenditures
specified as contained in the Discharger's Plan of Reorganization (Plan), The Plan was
approved by the U.S. Bankrupicy Courl on February ]6 1995, and became eﬂ'cctwc on
Febmar) 28 1995 Reorgamzcd H ;

12, Sources of Information; The sources for the ewdence summanzcd abave in¢lude but are
not limited to .

a) Various technical reports submitted by the Discharger or its representatives to Regional
Board staff from 1984 through August 2004.

b) Site inspections, meetings, letters, and telephone communications belween Regional
Board staff and the Discharger and/or its representatives from 1984 through January
2004. Discharger has complied with the requirements of the previous CAQ No. 93-
082, and continues to cooperate well with Regional Board staff,

CONCLUSIONS

13. Pollution of Waters of the State: The unauthorized discharge of chemical wastes by the
Discharger's predecessors and/or Discharger was not permitted and is in violation of-water
quality objeclives established in the Basin Plan. The past activities of the Discharger’s
predecessors and/or the Discharger have contaminated the underlying sons and pollued
groundwaler.



Attachment 2

Example of regulatory response to UST contamination
south of GWRC



N California [Mgional Water Quality “ontrol Board
v Los Angeles Region

Reciplent of the 2001 Enviranmental Leodersiip Award from Keep Callfornia Beautl(ul

Alan C. Lloyd, Ph.D.

Ageitcy Seererary 320 W. 4th Street, Suile 200, Los Angeles, Catifornia 90013 ' Arnold Schnwarzenegger

Phone (213} 576-6600 FAX (213) 5§76-6640 - Iniemel Address: httpuAviwvw.wa terboards. ca.gov/losangelcs Governor
May 24, 2005

Mr. Bradford P. Christian

Colliers Seeley

2400 E. Ketella Avenue, Suite 950
Anaheim, CA 92806

Dear Mr. Christian:

COMFORT LETTER - BEAR STATE REFRIGERATION COMPANY, 13139 ROSECRANS
AVENUE, SANTA FE SPRINGS (SLIC NO. 0465)

Reference is made to your inquiry of the Califomia Regional Watcr Quality Control Board's (Regional
Board) letter, “No Further Action”, dated April 12, 1996, issued to Mr. Mel Nelson. You contacted the
Regional Board staff that you have a customer who has an interest og purchasing the above-referenced
property and that the bank would like to assure that the Regional Board does not have an outstanding
issue relating to the property.

On May 13, 2005, you informed (via fasimile) the Regional Board staff that the bank brought to your
aftention that the groundwater undemeath the property was found impacted in 1988 with a petroleum
product similar to aviation fuel, Therefore, the bank referred you to the Regional Board for further site
assessment and remediation,

Note that the above-referenced property is located south of former oil field site, Golden West Refi nery
In 1985, the Regional Board issued & cleanup and abatement order (CAO) No. §5-17 requiring the
Golden West Refining Company (GWRC) to conduct a subsurface investigation and sile assessment to
characterize groundwaler pollution beneath the refinery. In April 1991, CAO Neo. 91-079, issued
edministratively by the Executive Officer, required that GWRC implement soil and groundwater
investigations to determine the extent of contaminant mlgratlon angl: remediate site-derived soil and
groundwater contamination.

From the investigation and monitering of the extent of the groundwater gontamination by GWRC, there
is a free-phase hydrocarbon impacted groundwater in a vicinity of flie above-subject property {See
attached Figure). GWRC has been actively removing free-phase pefroleum hydrocarbons from the
groundwater and monitoring free-phase petroleum hydrocarbons from {he semi-perched (i.e., 20 to 50
feet below ground surface [bgs]) and Artesia aquifers (80 to 100 feet bgs).

The Regional Board’s letter (Copy attached), dated February 5, 1996, issued to Mr. Mel Nelson
indicated, ...the original releases from the dispenser and underground lank areas on-site were likely to
be insignificant compared to the large quantity of free-phase petroleum-hydrocarbon migrating onto the
subject site from upgradient off-site sources and that these soil releases have been satisfactorily
remediated. On April 12, 1996, the Regional Board issued a “No Further Action” letter (Copy aftached)
to Mr. Mel Nelson. Unless there is new site related information that suggests that the subject site
requires a new investigation, our April 12, 1996, “No Further Action” letter is still valid.

California Environmental Protection Agency

e
% Reeyeled Paper
Our mission Js to preserve and enhance the quality of California’s water resources for the bengfit of present aud future generations,



Mr. Bradford P, Christian -2. : May 24, 2005
Colliers Seeley

If you have any questions regarding this matter, please contact Ms. Thizar Tintut-Williams at -
(213) 576-6723 or Mr. Arthur Heath at (213) 576-6725.

Sincerely,

p— g .
nathan S. Bishop
Executive Officer

‘Enclosures:  Figure III-1 Free Phase Hydrocarbons (Golden West Refining, Santa Fe Spﬁﬁgs, CA)

The Regional Board’s letter, dated February 5, 1996
The Regional Board’s letter, dated April 12, 1996

e lé Tom Hall - City of Santa Fe Springs Fire Department
Mr, Chris Panaitescu — Golden West Refining Company
Mr. Paul Parmentier, Golden West Refining Company

tw

California Environmental Protection Agency

r
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 Our mission is to preserve and enhance the quality of California’s water resources for the benefii of present and future generations.



I
LI
AR
@ AnEd  uk. ;]{I/

e , ;
FORMER GOLDEN WEST REFlNERYj /
Bed/ /

! Ny {

T LISy

i
!
.f
»

GRS NITA

g S T
1 R

——
——

November 2004

. Y

* P0.10 Semi-Perched Groundwater Manitoring W
8.02 Froe-phage hydrocarbion thickness (ft)




: STATE OF CAL#ORNA - CALIFORNIA ENVIRONMENTAL F % ' JN AGENGY LA PETE WILSON, Govemor

CALIFORNIA REGIONAL WATEK QUALITY CONTROL BOARD

- LOS ANGELES REGION -
101 CENTRE PLAZA DRIVE
MONTEREY PARK, CA 91754-2156
{213} 266-7500

FAX: (213} 266-7800

February 5, 1996

Mr. Mel Nelson
35755 Singing Falls
Temecula, CA 92592

BEAR STATE REFRIGERATION COMPANY, 13133 ROSECRANS AVENUE SANTA FE
SPRINGS - NO FURTHER ACTION LETTER (FILE NQ_“!DD 315) -

Reference is made to your subsurface investigation report, submitted to this Regional Board by
the Kendall/Adams Group on January 18, 1986. Based on the information provided to date, the
following are our determinations:

1. Total petroleum hydrocarbon (TPH) and aromatic volatile organic compounds (VOCs)
were below detection limits for the soll samples collected on December 18, 1995.
Specifically, it appears that clean soils were backfilled into the upper portion of the former
underground tank excavations. Analyses of soil samples collected from the upper 5 feet
in the former dispenser and northern underground tank excavations and in the upper 10
feel in the southeastern underground tank excavation were befow method detection limits
for total petroleum hydrocarbons, benzene, toluene, ethylbenzene, and xylene.

2. In October 1988, up to 803 mg/kg TPH-gasoline and 6.35 mg/kg benzene were identified
12 feet below ground surface (bgs) at the bottom of the southernmost underground tank
and three feet below the fuel dispenser at the site. An excavation in the area of the
dispenser and southernmost tank was extended to 27 feet below ground surface and was
backfilled with the excavated soils, which had been aerated.

3. Free-phase hydrocarbon similar to aviation fuel was identified in the bottom of the 27 foot
deep excavation. This free-phase petroleum-hydrocarbon is clearly from off-site sources
and is present beneath the subject site in significant quantity. Historical gaugings of a
near-by monitoring well (PO-18) indicate that this fres-phase petroleum-hydrocarbon was
as high as 17.4 feet below ground surface. Perched ground water Is currently at a depth
of 21.98 feet bgs.

We have determined that the original releases from the dispenser and underground tank areas
on-site were likely to be insignificant compared to the large quantity of free-phase petroleum-
hydrocarbon migrating onto the subject site from upgradient off-site sources and that these soil
releases have been satisfactorily remediated.

Based upon the above, no further action will be required regarding investigation and remediation
for the former underground tank release(s). We will issue a case closure letter, in accordance
with Tittle 23, California Code of Regulations, Division 3, Chapter 16, Section 2721(e), after we
receive a letter, signed by you, granting reasonable access to your slte for investigation and
remediation of contaminated soils and ground water by others.



Attachment 3

Map of Above Ground Storage Tanks in South Tank
Farm over the Semi-Perched Groundwater Zone
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Attachment 4

'RWQCB approval letters of groundwater monitoring well
network modifications
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November 10, 1999 t NOV 1 6 1939 M—-%
(A 4
Mer. Chris Panaitescu ENVIRONMENTAL
General Manager

Golden West Refining Company
13539 E. Foster Road

P.O. Box 2128

Santa Fe Springs, CA 90670

GROUNDWATER PROGRAMS REVIEW AND REQUEST TO PLUG AND ABANDON
SELECTED GROUNDWATER MONITORING WELLS WEST TANK FARM DEVELOPMENT
PROGRAM ~ ZONES A2, D1, AND D2, AND PROCESS UNIT DEMOLITION ZONES F2 AND
F4, GOLDEN WEST REFINING COMPANY, SANTA FE SPRINGS (CLEANUP AND

ABATEMENT ORDER NO, 93-082; SLIC NO, 227)

Dear Mr. Panaitescu:

Reference is made to the previously submitted Groundwater Programs Review dated January 27, 1999,
prepared by your environrnental consultant, Kennedy/Jenks Consultants, for the subject site, In addition,
on May 7, 1999, you requested this Regional Board’s approval for abandoning selected groundwater
monitoring wells located in the west tank farm development and process unit demolition sreas.

Board staff has cornpleted the review for these submittals. It has been brought to our attention that a
number of groundwater monitoring wells has been abandoned during site development in West Tank
Farm and in Process Unit Area without our approval, In the future, you are required to obtain an approval
from this Regional Board prior to abandoning any groundwater monitoring wells.

You are approved to proceed with the proposed groundwater programs and the subsequent request subject
to the following conditions and additional requirements:

Gro unQWater Proerams Review

1. All groundwater monitoring wells which detected free phase hydrocarbon and are located within the
footprint of the building must be replaced, Therefore, groundwater monitoring wells P-3 and A-46 in
the process unit area and A~26 and either P-6 or P14 in the west tank farm area, need to be relocated
as close as possible to'the free phase hydrocarbon plume and as close as practical to the immediate

- groundwater downgradient direetion. In addition, you are required to submit a map, on or before
December 31, 1999, which depicts the extent of the free phase hydrocarbon plume in the semi-
perched and artesian aquifers beneath the site for our evaluation. Free phase hydrocarbon in the
groundwater shzll be removed, to the maximum extent possible, prior to the construction of the

. building,
2. Please provide the information for the previously abandoned groundwater fmonitoring well A-23 in
the west tank farm area regarding the location and sampling results along with the rationale for
abandonment. '
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Mr. Chris Panaitescu ' , t i
Golden West Refining Cornpany L
13116 Imperial Hwy S IR
Santa Fe Springs, CA 90670 CW\ g C fie

WORKPLAN FOR MONITORING WELL REINSTALLATION, GOLDEN WEST REFINING
COMPANY, AREA Q - 13539 FOSTER ROAD, SANTA FE SPRINGS, CALIFORNIA (CAO NO.
93-082, SLIC NO, 227; SITE ID NO. 2040073)

Dear Mr. Panaitescu:

The Los Angeles Regional Water Quality Contro! Board (Regional Board) staff have received and
reviewed the July 21, 2003, “Request to abandon and relocate 2 monitoring wells, Area Q (workplan)”,
submitted by you for the above referenced site. Two existing monitoring wells, A-38 and A-39 will be
abandoned and this workplan propozes locations and methodology of the re-installation of two new wells

in Area Q of the above referenced site.

Redevelopment of the Golden West Refining Company (GWRC) site began in 1998, In February 1999,
GWRC submitted 2 “‘Groundwater Program Review (Review)"” for abandonment of monitoring wells
during the development of the site. This Workplan is submitted as a requirement of the Regional Board’s
approval on November 10, 1999, GWRC installed two wells, A-38 and A-39 in the Artesia aquifer in
Area Q as downgradient wells. These wells were installed ag downgradient monitoring points for Process
Unit Area (PUA) and have been under the sampling and monitoring program per Cleanup and Abatement
Order (CAO) 93-082. The replacement wells locations were selected in conjunction with September
2002, Fate and Transport Modeling report, prepared by TRC, and also designed to menitor the periphery
of the dissolved-phase plume in the property boundary of the PUA area. The new locations for the wells
are outside of the footprint of the proposed buildings in the Arez Q of the site. .

Based on our review of the information submitted, you are authorized to implement the workplan with
the following conditions:

1. We will require an additional well to monitor the groundwater within the Artesia Aquifer near the
Los Coyote Creek Channel in between proposed A-38A and A-39A locations in Area Q of the

subject site.

2, A California licensed land surveyor must survey all proposed groundwater monitoring wells to a
benchimark of Jmown elevation above mesan sea level. The survey report, signed by the licensee, shall
be included in the installation report.

3. All work must be performed by or under the direction of a registered geologist, certified engineering
geologist, or registered civil engineer. A statement is required in the report that the registered -

\st kﬂ 4
California Environmental Protection Agency
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April 2, 2004

Mr. Chris Panailesco

Golden West Refining Company
13116 Imparial Huy

Santa Fe Springs, CA 90670

REQUEST TO ABANDON AND RELOCATE MONITORING WELLS IN SOUTH TANK
FARM, GOLDEN WEST REFINING COMPANY-13439 FOSTER ROAD, SANTA FE SPRINGS,
CALIFORNIA (CAD NQ. 93-082, SLIC NO. 217; SITE 1D NO. 2040073)

Dear Mr. Panatieseu:

The Los Angeles Regional Water Quality Contré! Board (Regional Board) staff have received and
reviewed the December 9, 2003, “Request 1o sbandon and relocate monitoring wells, South Tank Farm,”
(workplan) submitted by you for the above referenced sile.

The South Tank Faem (STF) is approximately 41 acres and divided into six zones {(Zones H1 through
H6). On March 12, 2003, Regional Board stalT approved the workplan for preliminary assessmeri! of the
STF area. The STF is currently under soil remediation and recevelopment is seheduled 10 6ogur in the
near funire.

In Jeauary 1999, Golden West Refining Company (GWRC) submitied "Groyndw ater Program Review
Plzn (Pian)" to the Regional Board for abandonment and relocation of selected wells within the refinery
site. The Flan was based on findings from years of groundwater monitoning and remediation, and an the
rnticipated footprints of the future buildings planneyf for the redevelopmens of the site. On November 10,
1399, the Regional Board siuff approved Ihe Plan as roposed, '

GWRC proposed 10 abandon seventeen (17) wells and relocste seven {7} wells s shown in anached
Table 1C. Unde; the new proposed building development at the STF ared, eleven (11} wells will be upder
the proposed building and will require abandonment and relocation. The following is a summary of the
well sbandontment and relocation request:

1. Five (5} wells were approved for abandenment in 1995 These wells are A9 A-33, STF-BR.STF-94A,
and 8TF-10.

2. Two (2) wells, P-2 and P-9 were approved for relocation in 999,

3. Four (4) additional wells requirs spproval for abandanment and relocalion. Tiese wells are STF-8A.

98, 11A and 12. , it r;%,a w%}
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September 29, 2004 RECEIvED
e a0
Mr. Chris Panaitescu ENVIRONRSEN AL
Golden West Refining Company : GWRL
13116 Imperial Hwy ' File

Santa Fe Springs, CA 90670

Dear Mr. Panaitescu:

REQUEST TO ABANDON AND RELOCATE MONITORING WELLS IN SOUTH TANK
FARM, PHASE 2, - GOLDEN WEST REFINING COMPANY, 13539 FOSTER ROAD, SANTA
FE SFRINGS, CALIFORNIA (CAO NO. R4-2004-0020, SLIC NO. 227; SITE ID NO. 2040073)

The Los Angeles Regional Water Quality Control Board (Regional Board) staff have received and
reviewed the “Request to abandon and relocate monitoring wells, South Tank Farrn, Phage 2", dated May

- 26, 2004, for the above referenced site.

In January 1999, Golden West Refining Company (GWRC) submitied “Groundwater Program Review
Plan (Plan)” to the Regional Board for abandonment and relocation of selected wells within the refinery
site. The Plan was based on findings from years of groundwater monitoring and remediation and the
anticipated footprints of the future buildings planned for the redevelopment of the site. On November 10,

1999, the Regional Board staff approved the Plan as proposed.

On April 2, 2004, the Regional Board approved your request, dated December 9, 2003, to abandon and
relocate 11 monitoring wells in South Tank Farm (STF) in the area of the footprint of a proposed future
building for the site. On July 20, 2004, GWRC submitted “Report of Abandonment of monitoring wells,
South Tank Farm, Phase 1," that the first phase of monitoring well abandonment in the STF had been

completed.

In the western and eastern parts of the STF area, 24 wells remain in arcas of upcoming construction,
Therefore, the GWRC proposed to abandon the following twelve (12) wells and relocate thirteen (13)
wells as shown in attached Table 1C and Figure 1, The following is a summary of the well abandonment

and relocation request;

1. All nine (9) semi-perched and all three (3) Artesia wells were approved for abandonment in 1999
These wells are STF-5A, 8TF-5B, STF-6A, STF-6B, STF-6C, STF-7A, STF-7B, STF-7C, STF-TD,

A-45, A-47, and DA-1.
2. Five (5) wells, STF-1, STF-40, STF-41, STF-42, and A-10 were approved for relocation in 1999,

3. Eight(8) additional wells, P-10, P-11, STF-2, STF.3, STF-14, A-34, A-35, and A-48 requite approval

for relocation.
sk e by
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October 13, 2005 LM
RECEIVED w.¢
Mr. Chris Panaitescu -
Golden West Refining Company _ oCT 19 2005
13116 Imperial Highway - NMENTAL
Santa Fe Springs, CA 90670 _ ENVELI:SRE

Dear Mr. Panaitescu:

REQUEST TO ABANDON OFFSITE MONITORING WELLS - GOLDEN WEST REFINING
COMPANY, 13539 FOSTER ROAD, SANTA FE SPRINGS, CALIFORNIA (CAO NO. R4-2004-

0020, SLIC NO. 227; SITE ID NO. 2040073)

The Los Angeles Regional Water Quality Control Board (Regional Board) staff have received and
reviewed the “Well abandonment request from off-site property owner”, dated October 5, 2005, for the
above referenced site. 'You requested to abandon two off-site monitoring wells, MWW and MEW,

located south of Golden West Refining Company property.

These two groundwater monitoring wells have been monitored since 1985 and recorded some free
product in the wells. However, since last three years no free product has been detected in the wells, and

the wells are mostly dry for last two years; therefore, you requested to zbandon the wells,

Based ont the review of your submittal, we approve your request to abandon the monitoring wells, MWW
and MEW, Please follow the proper well abandonment procedures a3 stated in Department of Water
Resources Bulletin 74-50. After you complete the proper abandonment procedures for the above
referenced wells in the area, please submit the abandonment report to the Regional Board by January 31,

2004.

Plcase note that we may require additional monitoring wells to be imstalled in the future. We will
evaluate the location and requirements for additional wells in the area as deem necessary.

If you have any questions regarding this matter, please contact Ms, Thizar Tintut-Williams at
(213) 576-6723, or Dr. Rebecca Chou, Unit Chief at (213) 576-6733,

Sincerely,

Jonathan Bishop
Executive Officer

Attachments; Table 1. Summary of Historical Gauging data, Wells MEW and MWW
Figure 1-2. Location of Monitoring Wells (¢t W g J
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Mr, Chris Panaitescu R ECEIVED e,

Golden West Refining Company ' 0CT 19 2005
13116 Imperial Highway ONMENTAL
Santa Fe Springs, CA 90670 Vi

a prings | EN g\Nﬂ-.C

Dear Mr. Panaitescu!

REVIEW OF MONITORING WELLS INSTALLATION WORK PLAN IN SOUTH TANK
FARM AREA - GOLDEN WEST REFINING COMPANY, 13530 FOSTER ROAD, SANTA I'E
SPRINGS, CALIFORNIA (CAO NO. R4-2004-0020, SLIC NO. 227; SITE ID NO. 2040073)

The Los Angeles Regional Water Quality Control Board (Regional Board) staff have received and
reviewed the “Workplan for Monitoring Well Installation, South Tank Farm”, dated August 30, 2005, for
the above referenced site. The work plan proposes installation of ten monitoring wells in South Tank

Farm (STF) area. :

On April 2, 2004, and September 29, 2004, the Regional Board approved Golden West Refining
Company (GWRC) to abandon some groundwater monitoring wells due to redevelopment activities in
the STF area, and to relocate nineteen groundwater monitoring wells. However, five groundwater
monitoring wells Jocated along the edge of the STF (P-10, P-11, A-34, A-33, and A-48) were temporarily
buried and protected below grade during site construction, and now have been re-constructed to grade,

Currently forty-eight groundwater monitoring wells exist at the STF (Table 1). This work plan proposes
to relocate and install ten groundwater monitoring wells, P2A, P9A, STF-1A, STF-2A, STF-1A, STE-
11AA, STF-12A, STF-41A, STF-42A, and A-10A, and not to install four wells, STF-8A, STF-9B, STF-
14, and STF-40 which would result in duplicate locations, STF-1A, P2A, STF-42A, and STF-2A,

respectively {See Table 2 and Figure 1).
We suthorize you to implement the work plan as ﬁroposed with the following conditions:

1. A California licensed land surveyor must survey al] proposed groundwater-monitoring wells to a
benchmark of known elevation above mean sea level, The survey report, signed by the licensee, shall

be included in the installation report,

2. The construction and development of groundwater monitoring well must comply with requirement
described in the Title 23, California Code of Regulation, Division 3, Chapter 16, Section No. 2649,

3. All work must be performed by or under the direction of a registered geologist, certified engincering
geologist, or registered civil engineer. A statement is required in the report that the registered
professional in direct fesponsible charge actually supervised or personally conducted all work
associated with the project. All technical submittals must contain a wet ink signature and seal by one

of the registered professionals.

4. All necessary permits must be obtained from the appropriate agehcies prior to the start of work.
rh f
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Mr. Chris Panaitescu .
Golden West Refining Company 0CT 19 2005
13116 Imperial Highway ' ENWHONMENTAL Hre
Santa Fe Springs, CA 90670 EAWEL

Dear Mr. Panaitescu:

REVIEW OF MONITORING WELLS INSTALLATION WORK PLAN IN PROCESSING UNIT
ARFA - GOLDEN 'WEST REFINING COMPANY, 13539 FOSTER ROAD, SANTA FE
SPRINGS, CALIFORNIA (CAO NO. R4-2004-0020, SLIC NO. 227; SITE ID NO. 2040073)

The Los Angeles Regional Water Quality Control Board (Regional Board) staff have received and
| reviewed the “Workplan for Monitoring Well Installation, Areas J, K, L, Processing Unit Area”, dated
‘ June 1, 2004, for the above referenced site. The work plan proposes installation of eight monitoring

wells in the Processing Unit Area (PUA).

The work plan was prepared in response to the Regional Board’s November 10, 1999, letter for Golden
West Rsfining Company (GWRC)'s Groundwater Program Review, dated February 4, 1999, for
installation of new wells in the redevelopment area at PUA. The Regional Board had appraved
installation of three wells, AL-01, AL-02, and AL-03, in Area L as part of the 2003 Remediation Action
Plan approval, and GWRC had already installed these wells in September 2004 and ineluded in 2004

quarterly report.

Therefore, only five groundwater monitoring wells in areas J and X are remained to be installed armong
, your proposed work plan. This work plan proposes to relocate and install five groundwater monitoring
“wells, A~12, A-29, A-30, A-31, and A-46, in areas J and K, and not to install A-1 and A-2, which would
‘_ _ result in duplicate locations, NW-3 (existing) and A-46A, respectively (See Table 1 and Figure 1).

We authorize you to implement the work plan as propnsed with the following conditions:

1. A California licensed land surveyor must survey all pmpdsed groundwater-monitoring wells fo a
benchmark of known elevation above mean sea level, The survey report, signed by the licensee, shall

be included in the installation report.

2. Thé construction and development of groundwater monitoring well must comply with requirement
described in the Title 23, California Code of Regulation, Division 3, Chapter 16, Section No. 2649.

3. Al work must be performed by or under the dirsction of a registered geologist, certified engineering
geologist, or registered civil engineer. A statement is required in the report that the registered
professional in direct responsible charge actually supervised or personally conducted all work
associated with the project. All technical submittals must contain a wet ink signature and seal by one

of the registered professionals,
et Far = G
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March 1, 2K

Mr. Chns Panaitesou

Galden West Relining Company
13116 Imperizl Highway

Santa Fe Springs, C4 0470

Dear Mr. Panailescu:

AFPROVAL OF WORK PLAN TO ABANDON AND RELOCATE WELLS IN MARKETING
AREA - GOLDEN WEST REFINING COMPANY, 13539 FOSTER ROAD, SANTA FE
SPRINGS, CALIFORNIA (CAO NO. R4-2004-0020, SLIC NO, 227%; SITE 1D NO, 2040073)

The Los Angeles Regional Water Quality Conual Board (Regional Board) staff have received and
reviewed, Borkplan for Well Abandonnteni ond Re Drilling, Farmer Marketing Area, $ried Devember
22, 2003, Jor the above referenced site. You requesied to abandan groundwaler wells thet are Jocaled
under the future building end reinstall them afier the consinuction activities sre completed. This work
plan modifies the groundweter well network in the Marketing Arcs in sccordance with the Regional
Board's November 10, 1999, approvai letier.

Based on the fiure building fovtprint, you propase the follawing {Figure 1) in the work plan;

1. Abandon groundwaler well na, A-43;

2. Abandan groundwaier weils A-16 and A-17 and relocate them afler the construclion is complete:

3. Tempararly prowet wells ASR, A-B, and A-52 by cutting and plugging the casing below grade
during building construction with the intent (¢ re~construct the swell head afler the comstruction is
completed; and )

4. Instal) two additionz| groundwaler wells for groundwater remediation afier the site redevelopment,

Bascd on the information submitied, we apprave your request to gbandon Lhe groundwater wells, A-d3,
A~16, ind A-17, and pratect wells AGR, A-8, and A-52, Please follow the proper well abandonment
procedures us siated in Department of Waler Hesources Bulletin 7490, After completing the proper
ebandonment procedures for the above relferenced wells in the area, pleass submit a well abandanment
repart to the Regiona) Board by July 15, 2004,

Flcase note that you are required so submil & work plan for reinssallaiion. of groundwater monitoring
wells in the Marketing Ares within sixty (60) days after the building is construeted, The work plan shall
in¢lude information regarding well location and construction dewils. We mey require additional
monioring wells 10 be instalied in the futre, We wili evaluste (he location and requirements for
additionel wells in the Marketing Aren 8s deem hecessary, :

Californiz Environmental Protection Agency
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Ovtober 6, 2008 ’ ‘ . &

- Mz, Chris Panalteseu '
Golden Waegt Refining Company o .
13116 Ymperial Highway : . : .

Santa Fe Sptings, CA 90670

'APPROVAL OF REQUEST TO ABANDON GROUNDWATER MONITORING WELLS -
GOLDEN : WEST REFINING COMPANY, 1359 FOSTER ROAD, SANTA ¥ SPRINGS,
CALIFORNIA (CAOINO. MZUM-!]UZQ. SLIC NO.227; SITE m'NO. 20‘!0073) )

- Desar Mr, Paﬁaitgqou:

' The Los Angeles Rogions! Water Quality ‘Control Board (Regionel Board) stsff have received and
" xeviewed, the Reguest for Abandonment of Groumdwater Moniioring Wells, dated Februery 7, 2008, for .
) the above referanced site, ,You requested to abandon fiften groundwater monitoring wells, B-4, B-5, *
NW-1, NW-2, NW-4, MW-3, AD-17, AO-22, PO-15, PO-18, A+124, A-14A, A-31A, AO-], end GW.3,
These propoged fifteen groundwater momitoring wells have geveral years of water levol measuremants
ind the remaining 137 groundwater monitoring wells will continueé 6 maintain the quality and gradient
of groundwater goniour maps preduced in future semi-ennal grovmdwater monitoring reports, .

. Baged on the review of your subrisittal, we approve your request to abanidon the momitoring wells. Please
follow the proper well abandonment procedure es sigted fn Califomnia Department of Water Resouroes
Bulletin 74.90, California Well Standards. "After you coinplete the proper abacdonment proosduges for

.. the ahove raferenced walls in the areh, plesse gubmit the abandonment report. including & copy of well
. deatrugtion permit, o the Rogionel Board by June 1, 2009, Plasse note that we may requirs’ additionsl
monitoring wells to b installed in the fulurs, We will evaluste. the location and requirements for

additional wells iri the area a% deem necestrry. .
Purauant to segtion 13350 of thel balifwnia Water Code, fajlure to submat the required report by the dus
date may result in civil lisbility penalties sdministratively imposed upon you by the Reglonal Bosrd in an
~amount up to five thousand dollers (£5;000) for each day the required technical report is not received,

If you have any qumestions regarding this matter, please contact My, Thizar Timtut-Willams at
(213) §76-6723. . : ' . .

Sincerely,

Altachment:  Figure 1. for proposed groumdwater monitoring wells lecation for abandoxment

Calffornia, Envivonmental Protection dgency

Es Rapeled Popar

Our mizsfon is 1o presarve aitd enkance the quatlty of Caltforita ‘s water vexaurces for the baneflt of Bresant and firfure ganerations.




@ California Regional Water Quality Control Board @:- 5

N Y

Los Angeles Region
Linda 8. Adams. . . Arnold Schwarzenegger
320 W. 4tly Streat, Suite 200, Los Angeles, Califomia 90013
Cal/iEPA Secratory Phone{213) 576-6600 FAX (213) §76-6640 - Inle:-net Addrss: httpfwww.walerboards.ca goviiosaogeles Gavernor

July 9, 2009

Mr. Chris Panaitsscu

Thrifty Oil Compeny/Golden West Refining Company
13116 Imperial Highway

Santa Pa Springs, CA 90470

APPROVAL OF REQUEST FOR GROUNDWATER MONITORING WELL ABANDONMENT
AT SOUTH TANK FARM —~ GOLDEN WEST REFINERY AT 13839 FOSTER ROAD, SANTA. FE
SPRINGS, CALIFORNIA 90670 (SCP NO, 02274, SITE ID NO, 2040073, CAO NO. Rd-2004-0020)

Dear Mr. Panaitescu!

The Los Angeles Regional Water Quality Control Board (Regional Board) staff received and reviewed
the Workplan for Groundwater Well Relocation and Sotl Gas Survey, Former Golden West Refinery
Sowth Tank Farm, Building § Southern Extension (Work Plan), dated June 19, 2009, for the above-
referenced site, Golden West Refining Compiny (GWRC) is planning on expanding the existing
Building § to the south. Priar to the construction of this expansion, GWRC is proposing the following
work in this Work Plan: (1) abandon two groundwater monitoring wells; (2) colleot soil gas samples to
evaluate shallow soil gas concertrations and evaluate potential pathways for vapor intrusion in the area
whers the expansion of the Building § will take place; and (3) rélocate two groundwater monitoring
wells down gradient. :

Please note that in this letter, the Regional Board is oply addressing Item no, | for abandonment of two
roundwater monitoring wells. The Regional Board will be responding to the rest of the items of the Work
Plan in 2 separate ietter(s) upon completion of the reviaw.

Pursvant to California Water Code 13304, Cleanup end Abaternent Ordér No. R4-2004-0020 and based
on our review of the information submitted, you are anthorized to abandon the groundwater monitoting
wells, STF-11A and 8TF-124, provided the following réquirements are met:

1. As required for all technical work performed at the site, all work must be performad by or under
the direction of a California registered professional geologist, registered certified specialty
geologist, or registered civil enginear, per California Buginess and Professions Code Sections
6735, 7835, and 7835.1. All technical submittals must contain the wet ink signatere and seal of
onie of the registered professionals.

2. Prior to the start of work, all necessary permits, including well permits, shall be obtained from
appropriate agencies. Copies of the agency-approved permits must be included in the Enal report
submitted to the Regional Bodrd. :

3. Contaminated sofl and water generated, if any, during drilling and sampling shall be managed in
accordance with appropriate regulations.

4, Properly manifest and dispose of all wastes generated during field activities in conformation with
the State and Federal regulations. Copies of the manifest for waste disposal shall be included in
the reports submitted to the Regional Board.

5 Notify Regional Board staff at Jeast 72 houss before you start the proposed fieldwork.

(st ("a° “q{’j

California Environmental Protection Agency

meg)ckd Paper

Our smisslan is to preserve and snhance the quality of Callfornia’s water resources for the bangfif of presen! and future generations. -

e



8 California Regional Water Quality Control Board

Los Angeles Region
Linda 8., Adams. Amuold Sehwarzenepger
320 W. 4th Street, Suite 200, Los Angeles, California 53017
ColfEPA Searciary Phone (213) 576-6600 FAX (213) 576-6640 - Intemst Address: httpefhwww. waterboerds.a.gowlosangeles Governar

August 6, 2009

Mr. Chris Panaiteson '

Thrifty Oil Company/Golden West Reﬁm.ng Company
13116 Imperial Highway

Sante Fe Springs, CA 90670

APPROVAL OF REQUEST FOR GROUNDWATER MONITORING WELLS RELOCATION
AND SOIL GAS SAMPLING AT SOUTE TANK FARM ~ GOLDEN WEST REFINERY AT 13539
FOSTER ROAD, SANTA FE SPRINGS, CALIFORNIA 906’70 (8CP NO. 02274, SI‘I‘E D NO,
2040073, CAO NO. R4-2004-6020)

Dear Mr. Panaitesou!

The Los Angeles Regional Water Quality Control Board (Regional Board) staff received and reviewed
the Workplan for Groundwater Well Relocation and Soil Gas Survey, Former Golden West Rafinery
South Tank Farm, Building S Southern Extension (Work Plan), dated June 19, 2008, for the above-
referenced site. Golden West Refining Company (GWRC) is planning on expanding the existing
Building 8 to the south. Prior to the construction of this expansion, GWRC is proposing the following
work in this Work Plan: (1) abandon two groundwater monitoring wells; (2) collect soil gas samplas to
evaluate shallow &0il gas concentrations and evaluate potential pathways for vapor intrusion in the area
where the expansion of the Building § will take place; and (3) relocate two groundwater monitoring
welis down gradient.

On July 9, 2009, the Regional Board approved Item no. 1 for sbandonment of two groundwater
monitoring wells, In this letter, the Regional Board is addressing the remainder ftem nos. 2 and 3 for &
collection of s0il gas samples and relocation of two groundwatei monitoring wells.

Pursuant to California Water Code 13304, Cleanup and Abatement Order No. R4-2004-0020 and based
on our review of the information submitted, you are authorized to implement the Work Plan provided the
following requirsments are met:

L As required for all technical work performed at the site, all work must be performed by or under
the direction of a California registered professional geologist, registered certified speciaity
geologist, or registered civil engineer, per California Business and Professions Code Sections
6735, 7835, and 7835.1, All technical submittals must contain the wet ink signature and seal of
one of the registeced professionals,

2, Prior to the start of work, all necessary permits, including well permits, shall be obtained from
appropriate agencies. Copies of the agency-approved permits must be included in the final report
submitted to the Regional Board,

3 Contaminated soil and water generated, if any, during drilling and sampling shall be managed in
accordance with appropriate regulations,

4, Properly manifest and dispose of alt wastes generated duting field activities in conformation with
the State and Federal regulations. Copies of the manifest for waste disposal shall be included in
the reporis submitied to the Regional Board. N :

’ '{ - [ '-‘;_‘f' e ‘{'

California Environmental Protection Agency ' et e

ﬁ Recycled Faper
Our misvion iy 1o preserve and enhanoe the quality of Colifornin’s waler resources for the bengfit of present and fisturs genavailons,




'@b California Regional Water Quality Control Board

Los Angeles Region
Linda 8. Adams. , o Arnold Schwarzenegger
320 W, 4th Btreet, Suite 200, Laz Angeles, California 50013 gge
Cal/EPA Secretary Phone (213) 576-6600 FAX (211) 576-6640 - Internct Address: hnj::j/c:vn\::fwalerboards.cagovllusangcles Governor
/o toR2T
RECEIVED
February 4, 2010 . FEB 0 40 Free
Mr. Chris Panaitescu ENVIRONMENTAL
Thrifty il Company/Golden West Rcﬁmng Company Fisk EWRC

13116 Imperia] Highway
Santa Fe Springs, CA 90670

APPROVAL OF REQUEST FOR GROUNDWATER MONITORING WELL RELOCATION AT
SOUTH TANK FARM - GOLDEN WEST REFINERY AT 13539 FOSTER ROAD, SANTA FE
SPRINGS, CALIFORNIA 90670 (SCP NO. 0227A, SITE ID NO. 2040073, CAO NO. R4-2004-0020)

Dear Mr, Panaitescu:

Los Angeles Regional Water Quality Control Board (Regional Boatd) staff received and reviewed the
Revised Replacement Well Locations, dated January 21, 2010, for the above-referenced site. You have
proposed different locations for replacement wells STF-11B and $TF-12B due to the confi guration of the

site,

Based on our review of the information submitted, you are authorized to install the replacement wells at
the locations you requested in Figure 1 (Aftached). Please note that requirements set forth in our
previous approval letter, dated August 6, 2009, related to the well installation are still in effect. In
addition, you are required to submit a well installation, development and survey reports to this chmnal

Board by 30 days after the completion of the well installation date.

Pursuant to section 13350 of the California Water Code, failure to submit the required report by the due
dates may result in civil liability penalties administratively imposed upon you by the Regional Board in
an amount up to five thousand dollars ($5,000) for each day the report is not received.

If you bave any questions, please contact Ms, Thizar Tintut-Williams at (213) 576-6723 or
twilliams@waterboards.ca.gov.

Sincerely,

Attachment: Figure 1: Location of Existing and Proposed Relocation Groundwater Wells

ce: List

California Environmental Protection Agency

Qg Redcfeé Paper . ' SC-ANNEB

Our mission I8 1o preserve and enfianee the quality of Colifornia’s water resources for the benefll of present and futuré gensrations.
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Los Angeles Regional Water Quality Control Board

April 4, 2013

Mr. Chris Panaitescu Certified Mall

Golden West Refining Company Return Receipt Requested

13116 Imperial Highway Claim No. 7011 3500 0003 5481 1183

Santa Fe Springs, CA 90670

SUBJECT: APPROVAL TO DESTROY .GROUNDWATER MONITORING WELL PO-9
PURSUANT TO CLEANUP AND ABATEMENT ORDER NO. R4-2004-0020

SITE: GOLDEN WEST REFINING COMPANY - 13539 FOSTER ROAD, SANTA FE
SPRINGS, CALIFORNIA (SCP NO, 0227A, SITE ID NO. 2040073)

Dear Mr. Panaitescu;

The Callfornia Reglonal Water Quality Control Board (Regional Board), Los Angsles Reglon, is
the State regulatory agency with primary responsibility for the protection of groundwater and
surface water quality for all beneficial uses within major portions of Los Angeles and Ventura
Counties, including the referenced site. To accomplish this, the Reglonal Board issues cleanup
and investigative orders authorized by the Porter Cologne Water Quality Cantrol Act (California
Water Code (Water Code), Division 7).

The Regional Board hes completed its review of the request sent via elsctronic mail {e-mail) to
the Regional Board on March 26, 2013. In the e-mail you requested to desisoy groundwater
monitoring well PO-5. : '

Groundwater monitoring weli PO-9 is part of a groundwater gauging and monltoring program,
which includes approximately 70 wells scresned In the Seml-perched Aquifer. Well PO-5 is
Incated at the intersection of Fidel Avenue and Firestone Boulgvard in the Clty of Norwalk, The
5 Freeway runs parailel to Firestone Boulevard. Aceording to the e-mail, well PO-9 is located
within the Caltrans 5 Freeway expansion project. Caltrans has closed the area around well PO-
§ and plans to excavate the area. Based on the information provided, Regional Board staff
concluded that your request for destroying well PO-B is reasonable and 1t Is approved with the
following additions: '

1. You shall destroy groundwater monitoring well PO-8 in accordance with the Califomia
Department of Water Resources, Bulletin 74-81 and Bulletn 74-90, Callfomia Wall
Standards. _

2. All work shall be conducted according to a site-speclfic health and safety plan n
compliance with California Occupational Safety and Health Agency, Health and Safety
Code, Title 8, California Code of Regulations, Section 5182 and other appropriate
sections. '

Mlatra Mot rapan, tialr | Sanues UNGER, EXESUTIVE OFFiCER ! \
\

320 West din 6t Suile 200, Los Angeles, GA 30013 | www Walerboards ez gov/iasengeles

O hrcydi 1) PARFA



Attachment 5:
Evaluation of Monitoring Well Screening Intervals
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Attachment 6
Summary of Historical Groundwater Chemical Analyses
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Table 2B

Evalvalton of Chemical Analyses Data to 2011

Abandoned Wellg

Former Golden West Refinery
Santa Fe Springs, Californla

Semi- Lacatlon Number of Sampling
well Artesia Parchod Event for Analyala-range somment 10 analyess summary
onslte | Ofsits of yaurs
WELL # A-1 X X 40 '85 - 2000 -
WELL # A2 X X 36 '85 to 1949 -
WELL # A-3 X x 35 '85 1o 2000 -
WELL # A4 x X 30 85 fo 1098 -
WELL # A-5 x X 25 'B5 to 1998 -
WELL #A-6 3 X norg free product
WELL# A-D x x 3 1892 - 2002 ocraslenal free product
WELL # A-10 X x 2 1894 - 2003 early free produc, cenler of STF
WELL # A-11 x £ none frea produat
WELL # A2 X X nane fram product
WELL # A-124 3 x none no frae praduet, but within PUA near welis with free product
WELL # A-13 X x nane no free product, bul within PUA noar walls with free'praduct
WELL # A-14 x X narne ne fraa produat, buk within PUA near walle wilh frae greduat
WELL # A-14A x X nang no free product, but within PUA near wells with free produst
WELL # A-15 X X nang no free produet, ather wells dilled further downgradisnt
WELL # A-18 H x 1in2001 fraa product
WELL# A7 X x 52001 -2005 frae product T
WELL # A-je X x nene 1o frae product, but In central part of cefinary near area with free praduct
WELL # A-49 x x none no free product, but In senbral part of refinery near area with fras product
WELL # A-20 X x nens no frae product, but in central part of refinery near aréa with frss product
WELL # A-21 X X 20 1889 - 1808 -
WELL # A-22 X X 13 1893-1898 -
WELL # A-22 x X nona na free produck, but In cenlral part of WTF
WELL # A-24 x - K 121084 - 1998 -
WELL# A-25 x S nane no free producl, but In ceritral part of WTE
WELL # A-26 X X 2 1890-1962 .
WELL # A27 x X none occaslonal free product
WELL # A-28 X x nana na frae pradu, but in eaniral part of refinery near area with free praducl
WELL # A-28 X X nona no free product, but in canfral part of refinery fMear area with free product
WELL # A-30 X E B 1882 -2000 -
WELL # A-31 X 3 11992 near A-30 that had N or vary low benzena-ungradiant
WELL # A-33 x X 12002 frae product
WELL # A-38 x H 12 1984-1098 -
WELL # A-37 X X 2 19940-1862 early frea produt
WELL # A-38 X X 14 1884-2003 -
WELL # A-39 X X 164 1801-2003 -
WELL # A-40 X x 11698 canter of WTF-one analysis ND
WELL # A-41 X X none cener af WTF-surraundsd by olher walls
WELL # A-45 % X 420012004 -
WELL # A-48 x X nene aocasional fres producl
WELL # A-47 x X nene accagional frea product
WELL # Adg X X none within PUA-gtroundad by aller wells
WELL # A-50 x e nene within PUA-ervetndad by other wells
WELL # A-51 |3 % none within PLUA-srraunded by other walls
WELL # A-52 X x 15 1683-2000
WELL # A<5d x X 12 1993-1498 -
WELL # A-55 X X 14 1984-2000 -
WELL # A58 x Ed 14 1904-2000 -
WELL # A-57 X X 13 1394-1588 M
WELL # MW-2 X X 13 1992-1538 -
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Tahle 2B

Evaluaiton of Chemlcal Analyses Data to 2011

Abandoned Walls
Former Galden West Refinary
Santa Fe Springs, Callforniz

deml- Lozatlon Number of Sampling

Well Arleala Parchad Event for Analysls-range comment to analyses sumnary

. Gnslie | Offslte of years
WELL # DA x x 11680 deap well- ND
WELL # DA-2 x x 11880 doap well- ND
WELL # DA-3 X X 11880 desp well- ND
WELL # GW-3 X 2 1887-2002 ?
WELL # MW-3 x x 13 1993-1988 -
WELL # AD-1 x ' x none within airea of known early LNAPL
WELL # AQ-5 X X 11882 -
WELL # AD-13 X X nane duplicata wih AC-21
WELL # AQ-15 X x 21892 2002 -
WELL # AQ-17 X X 11 1862-2002 -
WELL # AD-19 X x §1982-2004 -
WELL # AQ-22 X x 13 1852 2005 o
WELL # OW-1 x x nona frae product
WELL # Qw4 ¥ x nana free product
WELL# P2 x x nona free product
WELL # P-3 X e nane free praducl
WELL # P-4 x X none frae product
WELL# P8 X x none leowlized zone
WELL # P-6 ] ® nona frea product
WELL # P-7 X X nona logellzed zone
WELL # P8 X X none locallzed zona
WELL # P9 x X 12002 free praduct
WELL # P-14 X X 12002 froe praduct
WELL # MEW X x nang sarly free produc!
WELL # Mww X X nene frem product
WELL # MYTNIN'I x A 12002 "
WELL# PO-1 x x 21891 2002 off-sle
WELL ¥ PC-3 x X nang " |off-sie
WELL # PO-5 X X 51082 - 2002 ¢ff-slte
WELL # PO-8 X x nona off-afta
WELL # PO-15 L3 X 21892 2002 nd
WELL # PO-18 X x " nane clry
WELL #5TF-1 x x none frés product
WELL # 8TF.2 x x nene - free product
WELL# 5TF3 X X nang frag produal
WELL # §TF-5A X x nena frae product
WELL # STF-6A X x none rarg free pradust
WELL# STF-7D x X none rara free product
WELL # STF-8R x K nane free produnt
WELL # 8TF-0B x x none rara free product
WELL # STF-10 x X - none rare fres product
WELL # 8TF-11A X x nens froe pradust
WELL # STF-11AA X X Rana free produst
WELL # 3TF-12 x X nana rare free product
WELL # STF-124 X » none frae product
WELL #8TF-43 x x nohe In area of fre product
WELL # 8TF-14 x x none rara free produst
WELL # 8TF-40 X x nohe |iree procuct
WELL # 8TF-41 X X nang frae product
WELL # STF-42 x X nona [irsa prociuat
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Table 2B
Evalualton of Chamleal Analyses Data to 2014
Abandoned Wells
Former Golden West Refinery
Santa Fe 8prings, California

Semj- Locatlon Numbar of Sampling
Wil Artasla Parched Event far Analysis-range comment ta analyses sutimary
.| Onslta | Offsite of years
WELL # TW-1 R x 11662 frae praduct
WELL # TW-2 x % 11892  |free product
FORMER GW
PRODUCTION WELL - x x 18 1996-2002 nd
W3
FORMER GW
PRODUGTION WELL - x x 15 1¢87-1990 almasl al nd
WLt
FORMER GW
PRODUCTION WELL - x x 11 1898-2000 nd
WW-8
Page 6 of 6 Tho Eoutes Brotg, I,




Attachment 7

Summary of Dissolved Lead Analysis during
Groundwater Monitoring



Attachment 7 - Table 3
Summary of Dissolved Pb Analyses

Former Golden West Refinery - Santa Fe Springs, CA

WELL Period of Pb Analysls

WELL # A-1 1987-2000
WELL # A-2 1988-1999
WELL #A-3 1988-2000
WELL # A-3A 2003-2011
WELL # A-4 1988-1998
WELL # A-4A 2003-2011
WELL #A-5 1988-1998
WELL # A-5A 2009
WELL # A-7 1988-2001
WELL # A-8 2007
WELL # A-21 1989-1998
WELL. # A-22 1993-1999
WELL # A-24 1994-1999
WELL # A-53 1993-2000
WELL # A-54 1993-1908
WELL # A-55 1994-2000
WELL # A-56 1994-2000
WELL #A-57 . 1994-1999
WELL # AL-1 2004
WELL # AL-2 2004

[WELL # AL-3 2004
WELL # AQ-21 1993-2004
WELL # MW-2 1983-1998
WELL # MW-3 1993-1998
WELL # NW-3 2002-2004

~ |FORMER GW PRODUCTION WELL - WwW-3 1996-2001

' |FORMER GW PRODUCTION WELL - WW.-7 1987-1990
FORMER GW PRODUCTION WELL - WW-§ 1996-2000

data:GWRC Galden Wast Refnery: GWRC:Current corresmndence:AuéLﬂfa’lpunse lo RWQCB:atla_chmants;anmrnﬂﬁﬂurca ﬁl’ Illll]. Il“:.
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1.0 INTRODUCTION

On behalf of the Golden West Refining Company (GWRC), The Source Group, Inc. (SGI),
conducted a soil vapor survey in the vicinity of the Rosecrans and Fidel Avenues, south of the
former Golden West Refinery (Refinery), located in the city of Santa Fe Springs, California
(Figure 1). '

This soil vapor survey was conducted in accordance with SGI's Revised Soil Vapor Invesﬁgatidn
Work Plan, dated July 9, 2013 and conditionally approved by the Regional Water Quality Control
Board (RWQCB) on July 23, 2013. SGl's Revised Soil Vapor Investigation Work Plan had been
submitted in response to the RWQCB's June 14, 2013 conditional approval of SGI's Offsite Soil
Vapor Survey Work Plan, dated January 21, 2013

The objectives of the soil vapor survey were to (1) evaluate the potential health risks for vapor
intrusion and (2) to fill a data gap regarding the characterization of seil vapor south of the former
Refinery.

Site Background

The former Golden West Refinery property is located in the city of Santa Fe Springs, California,
near crude-oil producing fields, but no oil and gas drilling activities are reported to have occurred
on this site.

The residential areas in the vicinity of Rosecrans and Fidel Avenues are underlain by a plume of
Light Non-Aqueous Phase Liquids (LNAPL) that extends north to the commercial area near
Cambridge Court/Carmenita Road and adjoins the southern edge of the former GWRC South Tank
Farm. Groundwater monitoring wells drilled in the Rosecrans/Fidel area by the City of Santa Fe
Springs, GWRC and others have been monitored since the 1980's by GWRC.

‘In 2012, GWRC submitted to RWQCB a report prepared by SGI ("Groundwater Monitoring
Program Review", SGI, March 2012) that presented previous and recent information on the LNAPL
plume south of the former GWRC refinery, including demonstrated variations in the distribution of
LNAPL appearance and chemical fingerprinting. That report also listed a series of former
underground storage tank (UST) sites and identified the presence of multiple pipelines near the
Carmenita Road/Cambridge Court intersection, that are likely a significant potential source for the
LNAPL extending to the Rosecrans/Fidel area.

Site Geology and Hyd'rogedlogy in the West Tank Farm Area

The geology, lithology, and hydrogeology of the area have been documented through multiple
phases of site investigations, evaluations, and studies that have included soil borings, cone
penetrometer testing (CPT) soundings, well installations, vertical groundwater contamination
assessments, aquifer tests, groundwater modeling, and natural attenuation evaluations. A
significant network of monitoring wells, composed of over 130 wells, exists at the former Refinery
and extends offsite. |
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The'semi-perched groundwater zone extends from the southern part of the former GWRC South
Tank Farm, and is found at a depth of approximately 20 feet below ground surface (ft bgs). The
semi-perched groundwater zone is laterally limited, with a groundwater gradient to the southwest.
The lateral extent of LNAPL and dissolved hydrocarbons have been previously delineated, and
studies by GWRC, along with over 30 years of monitoring, have demonstrated that the
hydrocarbon plume is stable and naturally attenuated.

As part of the redevelopment of the former Refinery, GWRC conducted three on-site soil vaper
surveys along the southern edge of the Refinery, including one soil vapor survey in the Marketing
Area west of Carmenita Road and two soil vapor surveys in the former GWRC South Tank Farm,
east of Carmenita Road. These soil vapor surveys were each conducted following a RWQCB-
approved work plan that had been prepared based on very detailed site investigation and post-
excavation confirmation sampling, and designed to include sampling locations in areas of
suspected high contamination levels. The results were submitted to RWQCB which subsequently
authorized building construction, as the soil vapor benzene concentrations reported in the soil
vapor samples for each of the three surveys indicated no significant concerns for potential human
health risks to site receptors from vapor intrusion.

The RWQCB requested in June 2012 that GWRC conduct a soil vapor survey over the footprint of
the semi-perched groundwater zone south of the former Refinery, including the commercial area
southwest of the former Refinery and the residential Rosecrans/Fidel Avenues area.
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2.0 SOIL VAPOR SAMPLING

" A soil vapor survey was completed in the Rosecrans/Fidel area from August 19 through August 21,
2013, by Optimal Technology (Optimal) under oversight by SGI, and following notification of
RWQCB who also conducted a field inspection on August 20, 2013.

Sampling Locations

Soil vapor samples were collected from eleven locations in the Cambridge/Carmenita to
Rosecrans/Fidel area (Figure 1). The sample [ocations (RF-1 through RF-11) were in street areas
or sidewalks, and access was obtained from the City of Norwalk and City of Santa Fe Springs. Six
sampling locations (RF-1 through RF-6 were located in the residential Rosecrans/Fidel Avenues
area. Five sampling locations (RF-7 through RF-11) were located in the commercial area
southwest of the former Refinery.

Methodology

The following sections provide a description of pre-field activities and soil vapor probe installation,
sampling, and abandonment.

2.1.1 Pre-ield Activities

In accordance with 28 CFR 1910.120, a site-specific health and safety plan (HASP) was prepared
for the soil vapor survey activities. All involved personnel, including on-site subcontractors and
regulatory personnel, were required to familiarize themselves with and sign the HASP in an attempt
to minimize safety hazards. The HASP identified the specific chemical compounds that may be
. encountered at the Site (BTEX and oxygenates), and presented the chemical properties and a
task-specific health and safety risk analysis.

- The following pre-field activities were completed prior to mobilization to the field:

. Pérmits were secured from the City of Norwalk and City of Santa Fe Springs for all soil
vapor sampling locations (Appendix A).

» The sampling locations were cleared of underground utilties on August 7, 2013 by
Carlsbad, California-based SubSurface Surveys & Associates, Inc. (SubSurface) and by

Underground Service Alert (USA). ‘A copy of SubSurface’s geophysical report is provided
in Appendix B. ‘

The sampling schedule was communicated to the RWQCB on August 2, 2013,

21.2 Soil Vapor Probe Installation and Sampling

Methodologies used for the soil vapor survey were consistent with the DTSC/RWQCB's April 2012
Advisory — Active Soil Gas Investigation guidance document (2012 Advisory) and followed the
Work Plan. Detailed probe installation and sampling methodologies are included in Optimal's
summary report (attached as Appendix C). The purging (vacuum, flow rates, and purge volume

final text_w-9-23 edits.docx 2-1 “lB sn“me ﬁmllll. Illﬁ.



Soil Vapor Survey Report- Rosecrans/Fidel Area September 18, 2013

testing), sampling, and analyses procedures were performed in accordance with the 2012
Advisory.

From August 19 to 21, 2013, using a Geoprobe direct-push probe at each location, two borings
were drilled to 5 ft bgs and 15 ft bgs respectively. A single soil vapor probe and a dual soil vapor
probe were installed at each location at 5 ft bgs; and 10 ft bgs and 15 ft bgs respectively, resulting
in a total of 33 probes in 22 borings. The probes were labeled and temporarily protected by a
traffic cone during each day of the soil vapor survey.

As reported in Appendix C, testing for potential leaks from atmospheric air was performed using
isobutane. Based on the initial purge test conducted on August 19, 2013 at the 5-feet deep probe
RF-11, a three-volume purge volume was selected for the soil vapor survey. Three duplicate
samples were also collected and analyzed at locations RF-3, RF-4 and RF-9 with no discrepancy
reported from the initial sample.

After at least two hours of equilibration following probe installation, the soil vapor samples were
collected and analyzed on-site by the California state-certified mobile laboratory by EPA Method
82608 for benzene, toluene, ethylbenzene, and xylenes (collectively, BTEX); methyl tert-butyl ether
(VtBE), and gasoline (TPHg; 5-feet deep samples) at a method detection limit below each
analyte's shallow soil vapor Califernia Human Health Screening Levels (CHHSLs) for residential
and commercial land use.

[n addition to TPHg, the 5-feet soil vapor samples were also analyzed for methane, oxygen, and
hydrogen sulfide using a Landtec GEM 2000 Plus gas multi-meter (Landtec). The field work and
data interpretation were supervised by Professional Geologist Paul Parmentier.

During the soil vapor survey, soil samples were collected from twoe soil vapor probe locations (one
at each end of the LNAPL plume} at two soil vapor sampling depth intervals (5 ft bgs and 15 ft bgs)
to evaluate the physical character of the subsurface. These four soil samples (RF-11-5, RF-11-15,
RF-1-5, and RF-1-15) were analyzed for physical properties (.., soil grain-size diameter and
moisture content). The soil physical properties analytical report is provided in Appendix C.

213 Sdil Vapor Probe Abandonment

After completion of the soil vapor analyses, each probe was removed from the ground, the
sampling hole was sealed with cement slurry, and the surface was restored with asphalt or soil
consistent with the surrounding site surface.
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3.0  RESULTS AND INTERPRETATION

A summary of the soil vapor survey results and interpretation are discussed in the following

sections.

Analytical Results Sui‘nmary

The results of the analysis for BTEX, MtBE, TPHg, isobutane (tracer gas), okygen, hydrogen
sulfide, and methane in the soil vapor samples are presented on Figure 1 and Table 1, and
laboratory reports are included in Appendix C.

The results indicate that BTEX, TPHg, and methane were not detected above method reporting
limits in all soil vapor probes in the residential Rosecrans/Fidel Avenues area, (RF-1to RF-6) at all
depths. In the commercial area southwest of the former Refinery and north of Rosecrans, five soil
vapor probes (RF-7 to RF-11) were installed. TPHg and methane were detected in only three of
the soil vapors probes (RF-7, RF-8, and RF-10) at various depths. Benzene and ethylbenzene
were detected at only one location (RF-7) about 1700 feet from the edge of the former GWRGC
refinery. Benzene was detected in soil vapor samples RF-7-5', RF-7-10°, and RF-7-15' at
concentrations of 0.72, 0.97, and 1.14 micrograms per liter (ug/L), respectively. Ethylbenzene was
detected in soil vapor samples RF-7-5', RF-7-10’, and RF-7-15' at concentrations of 0. 62, 23.82,
and 61.72 pg/L. Toluene, xylenes, and MtBE were not detected in any soil vapor probes, including
the commercial area.

The results of methane analyses at location RF-7 at a depth of 5 feet also indicate a methane
concentration of 163,000 parts per million (ppm) and detectable hydrogen sulfide (H2S) in sample
RF-7-§'. The presence of benzene and ethylbenzene concentratlons in soil vapor at location RF-7
is further evaluated in Section 3.2.

The concentration of oxygen in the 5-ft sample at RF-7 was reported at 12.5 percent (%). That
value is higher than the reference concentration of 4% reported as a minimum value for active
bioremediation of BTEX in technical documents such as the low-threat UST Case Closure Policy
(RWQCB, Nov 2012). This observation indicates that soil vapors of biodegradable petroleum
hydrocarbons are being actively degraded at the 5-ft depth interval.

It should also be noted that the two locations between RF-7 and the former Refinery (RF-10 and
RF-11) contained no detectable BTEX, MIBE, or H,S soil vapor concentrations at any depth,
indicating that the shallow soil vapor hydrocarbons reported at RF-7 are not the result of migration
from the former Refinery.

Vapor Intrusion Modeling

Despite the indication that the shallow hydrocarbons found in soil vapor at location RF-7 are not the
result of mlgratlon from the former Refinery, and therefore are not the responsibility of GWRC, SGI
conducted further evaluation of the benzene and ethylbenzene concentrations detected in soil
vapor. SGl utilized the Johnson and Ettinger (1991) medel for subsurface vapor intrusion into
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buildings (J&E Model) to estimate any potential human health risk due to benzene and
ethylbenzene detected at the soil vapor probe location RF-7. The modeling addresses chemical
sources in soil vapor under current conditions. Specifically, the modeling includes calculations for
migration of soil vapor to the soil surface and mixing with indoor air for the potential receptor.

3.1.1 Model Input Parameters

The soil physical properties from the site-specific samples and the results of the soil gas testing
were evaluated using the USEPA Johnson and Ettinger model. The particle size distribution
- analyses results were used to determine the appropriate Soil Conservation Service (SCS) soil
textural classification within the Site. Using Figure 3 of the User's Guide for Evaluating Subsurface
Vapor Infrusion into Buildings (USEPA; 2004), the particle size distribution of the soil samples
collected from RF-11 at 5 ft bgs and 15 ft bgs reflects the “sandy loam” SCS soil textural
classification. The soil samples collected from RF-1 at 5 ft bgs and 15 ft bgs reflect the “silty loam”
and “loam” SCS soil textural classification, respectively. Due to the proximity of soil vapor probe
location RF-11 to RF-7, the vadose zone at 5 and 15 ft bys- at RF-7 was assumed to be a sandy
loam {EL). The model default soil dry bulk density and porosity values for sandy loam were used in
the model. The soil dry bulk density was 1.62 grams per cubic centimeter (g/cm®). The total,
water-filled, and air-filled porosity were 0.387, 0.103, and 0.284, respectively.

Default chemical properties supplied by the vapor intrusion model were used for the dimensionless
Henry's Law constant, organic carbon-water partition coefficient (Koc), and molecular diffusion
coefficients in air and water, D; and D, for benzene.

The following table summarizes the soil properties input into the Johnson and Ettinger model
(USEPA, 2004) for vapor migration from soil vapor to indoor air.

LASC — Vapor Migration from Soil Vapor to Indoor Air
Subsurface Properties Symbol Assumed Value
Depth Below Grade to Bottom of Enclosed Space Floor
(CalEPA [2011] default) : ' Lr . 15 cm
Soil Vapor Sampling Depth Below Grade
5 feet bgs - Ls 152 cm
10 feet bys Lg 305 cm
15 feet bys Ls 457 cm
Average Soil Temperature (CalEPA [2011] default) T, 24°C
Vadose Zone Soil Vapor Permeability (CalEPA [2011] default) k, 1.00E-08 cm”
Stratum A - Vadose Zone Soil Properties
Vadose Zone SCS Soil Type : _ | -- Sandy loam (SL)
Vadose Zone Soil Dry Bulk Density (CalEPA [2011] default) Pn 1,62 gicm®
Vadose Zone Soil Total Porosity (CalEPA [2011] default) Or 0.387
Vadose Zone Soil Water-Filled Porosity (CalEPA [2011] default) 0, 0.103.
Enclosed Space Floor Thickness (CalEPA [2011] default) Lerack 10 cm
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LASC - Vapor Migration from Soil Vapor to Indoor Air
Subsurface Properties Symbol Assumed Value

Soil-Building Pressure Differential (CalEPA [2011] default) AP 40 g/cm-s*
Enclosed Space Floor Length (CalEPA [2011] default) Lg 1,000 cm
Enclosed Space Floor Width (CalEPA [2011] default) Wg 1,000 cm
Enclosed Space Height (CalEPA [2011] default) Hz 244 cm
Floor-Wall Seam Crack Width (CalEPA [2011] default) w 0.1cm
Indoor Air-Exchange Rate

Commercial/Industrial Land Use (CaIEPA [2011] default) ER 1 per hour
Average Vapor Flow Rate into Building
(CalEPA [2011] defaulty | Qisoi 5L/m
Commercial/Industrial Land Use

Averaging Time for Carcinogens ATe 70 years

Averaging Time for Noncarcinogens ATne 25 years

Exposure Duration ED 25 years

Exposure Frequency EF 250 days/year

Exposure Time ET 8 hours/day

Notes:
g/em-s® = gram per centimeter per square secend
L/m = liter per minute

_ 3.1.2 Results

Using the exposure factors listed above and toxicity values provided by the model, the model
estimates the HQ and excess cancer risk for benzene detected in soil vapor. Risk characterization
results for the indoor commercial/industrial worker receptor based on soil vapor data collected at

probe RF-7 are presented in the following table.

Inhalation of Benzene and Ethylbenzene
Volatilizing from Soil Vapor into Indoor Air
Basis Hazard Index Caiti?sﬁ?isk
Soil Vapor Data Detected at 5 feet bgs 0.003 1x10° -
Soil Vapor Data Detectéd at 10 feet bgs 0.004 2x10°
Soil Vapor Data Detected at 15 feet bgs 0.005 3x10"

The spreadsheets containing the results of the Johnson and Ettinger (1991) model, for subsurface
vapor intrusion into buildings (USEPA, 2004) from soil vapor for commercial/industrial exposures at

probe RF-7 are presented in Appendix D.

The risk characterization results for the hypothetical indoor commergialfindustrial worker receptor
indicated that the estimated hazard index (HI) values for noncancer adverse health effects do not
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exceed the USEPA recommended target HI of ane (1; USEPA, 1989) and the estimated excess
cancer risks are equal to or slightly greater than 1 x 10°°, which is the most stringent end of the-
USEPA risk management range of one-in-one-million (1 x 10%) to one-in-ten thousand (1 x 1079,
Therefore the benzene and ethylbenzene concentrations measured at location RF-7 do not pose a
significant human health risk to the indoor commercialfindustrial worker receptor.
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4.0 CONCLUSIONS

The investigation of socil vapor concentrations in the area of Rosecrans/Fidel Avenues was
completed following the approved work plan and RWQCB conditions.

The results of the August 2013 soil vapor sampling and analysis at soil vapor probes RF-1 through
RF-6 indicate that BTEX, TPHg, MIBE, and methane in soil vapor do not pose a significant health
risk from vapor intrusion to the residential areas, as analytical results are all non-detect and
detection limits are below soil vapor CHHSLs for residential land use. The results of the soil vapor
sampling and analysis at soil vapor probes RF-8 through RF-11 indicate that BTEX, TPHg, MIBE,
and methane in soil vapor do not pose a significant health risk from vapor intrusion to the
commercial areas, as analytical results are all non-detect and detection limits are below soil vapor
CHHSLs for commercial land use. '

Only one location (RF-7) in the commercial area north of Rosecrans Avenue contained detectable
benzene and ethylbenzene concentrations. To further evaluate any potential vapor intrusion
impacts from benzene and ethylbenzene concentrations in soil vapor, the J&E Model was used.
The estimated values for noncancer adverse health effects do not exceed the USEPA
recommended target HI of one (1; USEPA, 1989) and the estimated excess cancer risks are equal
to or slightly greater than 1 x 10, which is the most stringent end of the USEPA risk management
range of one-in-one-million (1 x 10°°) to one-in-ten thousand (1 x 107).

The presence of shallow hydrocarbons at location RF-7 is interpreted to be due to a localized, non-
GWRC source. This conclusion is strongly suppoi‘ted by the absence of detectable hydrocarbon
concentrations in the soil vapors collected from soil vapor probes RF-10 and RF-11 located
between the former GWRC refinery and RF-7.

The results of the investigation indicate that the soil vapor concentrations south of the former

Refinery have been defined and that there are no sig‘nificant human health risks from vapor
intrusion.
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5.0 LIMITATIONS

This document was prepared for the exclusive use of the Golden West Refining Company (GWRC)
and the Los Angeles Regional Water Quality Control Board (RWQCB) for the express purpose of
complying with a client or regulatory directive for environmental investigation or restoration. SGI
and GWRC must approve any re-use of this work product in whole or in part for a different purpose
or by others in writing. If any such unauthorized use occurs, it shall be at the users sole risk
without liability to SGI or GWRC. To the extent that this report is based on information provided to
SGI by third parties, including GWRC, their direct contractors, previous ‘workers, and other
stakeholders, 8GI cannot guarantee the completeness or accuracy of this information, even where
efforts were made to verify third-party information. SGI has exercised professional judgment to
collect and present findings and opinions of a scientific and technical nature. The opinions
expressed are based on the conditions of the Site existing at the time of the field investigation,
current regulatory requirements, and any specified assumptions. The presented findings and
recommendations in this report are intended to be taken in their entirety to assist GWRC and
RWQCB personnel in applying their own professional judgment in making decisions related to the
property. SGI cannot provide conclusions on environmental conditions outside the completed
scope of work. SGI cannot guarantee that future conditions will not change and affect the validity
of the presented conclusions and recommended work. No warranty or guarantee, whether

expressed or implied, is made with respec_t to the data or the reported findings, observations,
conclusions, and recommendations.
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SUMMARY OF SOIL VAPOR ANALYTICAL RESULTS

TABLE1

Farmer Golden Wast Raflnery
Sante Fa Springs, CA

Sample ID s;e';'::: Dar:el::umrz::di Banzene Toluena |Ethylbenzene| m,p-Xylane o-Xylena g:gly‘ E:::t; TFHg (.:.:::;'2;:) Oxygen chll"r:g:n Methane Commanta
[ft bgs fuglty fugr) {ugh, {ugh ) fugily {uigiL) Lgh) fugily {36) {ppm {ppm}
CHHSL - Rasldenilal, Shallow Soll Gas 0,036 140 0.42 317 318 40 - - - - -
RF-1-5° 5 0820413 <003 «1.00 <0.40 <1,00 <1.00 <1.00 <800 <1.00 182 <1 <1,000
RF-1-10* 10 08/20113 «0,03 <1.00 <040 =<1.00 <1.00 <1.00 - <1,00 - - -
RF-1-18' - 16 08720113 <003 <1,00 <0.40 =<1.00 =1,00 <1.00 - <100 - - -
RF-2-5" 3 0212113 <0.03 <1,00 <0.40 =1.00 <1.00 =1.00 <800 =1,00 18.2 <f <1,000
RF-2-70* 10 08/21113 <003 <1.00 <0.40 <1.00 <1.00 <1.00 - <1.00 - -
RF-2-15' 15 QB/21443 <0,03 <1.00 20,40 <100 <1.00 <1.00 - <1.00 - - -
RF-3-6 ] 0812113 <0,03 <1.00 <4,40 <1.00 =1.40¢ <1.00 <5.00 <1.00 17.8 < <1,000
RF3-10' i 0B/21H43 <0,03 <100 <0.40 <1.00 <1.00 <100 <1.00 .- - -
RF-3-15 18 08/21118 0,03 <1,00 <040 - <100 <1,00 <1.00 - <100 - - -
RF-3-15' Dup 18 08/21/13 <0.08 <1.00 <0.40 <1.00 <100 «<1.00 - <1.00 - - -
RF-4-5" 5 DR/20M3 <0.03 <1.00 <040 <1,00 <100 <1.00 <5.00 <100 18 =1 «1,000
RF-4-10" 10 08/20{13 <003 <1.60 <0,40 <1.0¢ <i.00 =1.00 - <1.00 - - -
RF-4-158 16 08/20/13 <0.03 =1.00 <0.40 <1.00 21,00 <1400 - <140 - - -
RF-4-18' Dup 15 08/20M13 <0.03 <1.00 <0.40 <100 <100 <1.00 - <1.00 - - -
RF-3-5' 8 08/20/13 <0.03 <1.00 <040 <1.00 <1.00 <1.00 <500 «1.00 188 <1 <1,000
RF-B-10" 10 08/20M3 <0.03 <1,00 <0.40 <1.00 «1.09 1,00 - =1.00 - - -
RF-6-15" 15 OB/R0M3 20,03 41.00 <0.40 <1.00 <1.00 <1.00 - <1.00 - - -
RF-8-3' 5 082113 <0.04 <1.00 <0,40 <1,00 <1,00 1,00 <6.00 <1.00 18,7 <1 41,000
RF-g-10" 10 032112 =008 =1.00 <040 =1,00 <1.00 <1,00 - <180 - - -
RF-8-15" 15 08421118 - <005 <1.00 <0.40 <1.00 <1.00 <1.00 - <1.00 - -
" GWRC Soll Vapor Analytical Rasults.xis Page i of 2 The Source Group, e,



TABLE1
SUMMARY OF S0IL VAPOR ANALYTICAL RESULTS
Former Goldan West Reflnery
Banta Fe Gprings, CA

Sample Data Bampleds g Mathd tert. Iaobutane Hydragen
Sample 1D Deplh Waasured Banzene Tolugna | Ethylbenzens| me-Xylens | aMylene 1 g oyeye. TPHE | (rracer Gasy |- O%Y0eR sulfide Methane Camments
{it hae) fughy upil) g/l {ugn) fugil}. fLn/L) [ugh) {ugfL) {36) (ppr) it
CHHSL « Commeraialindusitrial, Shallow Soll D122 3 1.4 a7 879 13.4 - - - ~ -
RF-7-5* 3 0341813 0,72 <1.00 0.62 <100 1,00 <100 26818 <1,00 12.8 a8 183,000
RF-7-10* 10 Q8i1er3 067 <1.00 23.82 <1.00 <1.00 <1.00 - <1.00 - -
RF-7-10'BII, 10 oBHeNM3 0,81 <1.00 2311 <1.00 =1.00 <1.00 - <1.00 - - &ample re-analyzad uzing diluflon
RF-7.15" 15 08/19/43 114 <1.00 B1.72 <1.00 <1,00 =1.00 - <1.00 - - -
RF-g-§' g oaHena 40,03 1,00 <0.40 <1.00 <1.00 <1.00 <500 «1.00 [ <1 <1,000
RF-3-10* 10 089113 <003 <1.00 <0.40 <100 =140 <}.00 - =1.00 - -
RF-8-15* 15 QBM9H3 <003 =1.00 <0,40 =100 <1.00 <1.00 - <1,00 - - -
RF-9-5" 5 -k k] <0.03 <100 <4.40 <1.00 <1,00 <1.00 <500 <1.00 128 <1 <1,000
RF-g-10' 10 0811948 <003 <1.00 =040 «1,00 <1.00 <1.00 - <1.00 - - -
RF-8-18" 16 081912 <0.03 <1.00 <040 <1.00 =100 <1,00 - <1.00 - - -
RF-§-15' Dup 16 08/1913 <0.03 <1.00 <0.40 <1.00 <100 <1.00 - <1.00 - - -
RF-10-§" 5 082013 «0.03 1,00 <0.40 <100 «1.00 <1.00 <8.00 <1.00 18,8 =1 <1,000
RF-10-10° 1o 08720113 <0.03 <1.00 <0.40 1,00 <100 <1.00 - <1.00 - - -
RF-10-15" 15 082013 40,03 <1.00 <0.40 <1.00 <1.00 <100 - <1.00 - - -
RF-11-6' PT1V & 0811913 =0.03 <500 <040 <1.00 <1.00 =1.00 <400 =1,00 1748 <1 <1,000 Purge tsst, one purge volume
RE-11-8' PT3Y & 081913 <0.03 <10 <0.40 <1,00 <1.00 <100 <5.00 1,00 17.5 <1 41,000 Purge test, thras purge velumes.
RF-11-8' PT10V & Q81913 <0.04 <1,00 =D.40 <100 <1.00 =1.00 <G00 <1,00 17.8 <1 =1,0¢0 Purgs test, ten purgs volumes
RF-11-10* 10 0BIT913 =0.03 <1.00 <0.44 <1.00 <1,00 <1.00 - <{.00 - - -
RE-11-18" 15 o83 <003 <1.00 <0.40 <1.00 <100 <100 - <1.00 - - -
BLANK-] A 08/19/13 <0063 <i.00 <40 <1.00 <1,00 <1.00 «6,00 <1.00 1.9 <1 <1000
BLANK-2 N7A 08f20/13 0,03 <1.00 <040 =1.00 «l,00 <1.00 - «1.00 .8 <1 <1,000
BLANK-3 NIA 08121713 =083 <1.00 =040 <1.00 <1.00 s1.00 - <1.00 29 < <1000
Notes:
Benzono,tolusne, slhylbenzene, m p-xylens, o-xylans, mathyk terl-butyl ether, and TPHg analyzed by Modified EPA Mathod 82608
Omypen, hydrogen sulfide, and mothane measured Lsing Landtec GEM 2000 Piug
" ftbye = fael below grotmnd suriace
uglL = mierograme per liter
FPm = paris par miffan
CHHSL = Callfornia Human Heaith Screening Lavels, Soll Ges
- = not epplicable or nol analyzed/measured
RF-1-5: 5 fonl-deep probe at lacation RF-1
<003 = ot dalasted at or ahove the Indlealod labaratory reparting lmit,
Dup = duplicete samplo
CGWRE Soll Vapor Analytical Restlts ks Pagazcf2 The Source Grauy, Inc.



APPENDIX A
CITY PERMITS



City of Norwalk WHITE - ORIGINAL

: . L - _ YELLOW . INSPECTOR
Community Development Department PINK . STRERT DIV

CONSTRUCTION PERMIT “ =

Void 1i work not com.menced in 60 days

CONCRETE
U improvEMENTS

, _ K ExcAvaTION
: [J BOND APPROVED

fflrided ané yeer bt
alter:gomplation

[J POOL COMPANY
i | & OTHER

FUTER e e

PERMITTEE ..

: [PLEA,\SE Ié'RlNT name u!peraon hrm of

Dno o L s i ]

[J DEPOSIT e
TOTAL 5;52 ad ]
RECEIPT Nowq"g_’/fbfz =

WORK ORDER No,

: drr'y TR G R e T (C A

LANBIEITIES ARE HERERY
ORDlNANCEB .
LOCATION OF WORK £

.| INSURANCE VERIFIED.......

| APPROVED
‘I PLANNING DEP T S i
N
_| .LENGTH i wu_‘:m j desgnsﬁlolﬂ ”’“‘f o[.fur.lacé:.'deplh) ; : = ' ; o ——
ILE REFERENCE ...
_ WOHKSTARTED- By R N S P

'WORK ACCEPTED.....

INSPEGTOR .ciisssiiivs

OPLANSARE ATTACHED [ PREJOBMEETING REQUIRED . ...

0 PREJOB MEETING REQUIRED _,

BRI

» The permitee shall make all necessary arrnngementa and be respensible for the protection end/or moving of peles; guyas, fire hydrants and other
surface aid subsurface objects,

» All'work shiall be.done in aécordance with the lateat edition of "The Standara Specificationa for Public Works Construction” and City Plana,
» Traffic control shall conform.to the “Work Area Traffic Control: Handbook' and. the following:

» Notify Fire and Sheriff Departments: 24 hours prior:to:lane closures,

FIRE: 863-0214 SHERIFF: 863-8711
* The following requirement sheats wre attached:

O EXCAVATION O POOL COMPANY (['CONCRETE IMPROVEMENTS (7 OTHER

MAILING ADbREss Y 4(5 Lzlm’z:MAM _Aﬂ,,.,m&”

APPROVES e eny: DAL L {lw 7 CODE 0795
ngineering Division

CommuiityD B — Dot

)

IS VALID ONLY WHEN APPROVED AND FEE PAID




gremisscay  EXCAVATION PERMIT

Inspector Copy

0 Financs COWR CITY OF SANTA FE SPRINGS

[:I Flle Copy

PERMITTEE HEREBY MAKES APPL.ICATION TO CONSTRUGT THE FOLLOWING IN THE PUBL!C HIGHWAYS SUBJECT TO THE
PROVISIONS REQUIRED BY CITY OF SANTA FE SPRINGS ORDINANCE NO. 164 AND ANY SPECIFIED REQUIREMENTS

ATTACHED HERETQ.

IN CONSIDERATION OF THE GRANTING OF THIS PERMIT, IT IS AGREED BY THE APPLICANT THAT THE CITY OF SANTA FE
SPRINGS AND ANY OFFICIAL OR EMPLOYEE THEREQF SHALL BE SAVED HARMLESS BY THE APPLICANT FROM ANY
LIABILITY OR RESPONSIBILITY OCCURRING AS THE PROXIMATE RESULT OF ANY WORK UNDERTAKEN UNDER THE TERMS
OF TH!S APPLICATION AND THE PERMIT OR PERMITS WHICH MAY BE GRANTED IN RESPONSE THERETQ, AND THAT ALL
SAID LIABILITIES ARE HEREBY ASSUMED BY THE APPLICANT. |T IS FURTHER AGREED THAT IF ANY TANK,PIPE, CONDLUIT,
DUCT OR TUNNEL PLACED IN THE EXCAVATION OR OBSTRUCTION FOR WHICH THIS PERMIT IS ISSUED INTERFERES WITH
THE FUTURE USE OF THE HIGHWAY BY THE GENERAL PUBLIC, THEN THE APPLICANT AND HIS SUCCESSORS OR ASSIGNS
WILL AT HIS OWN EXPENSE REMOVE SUCH TANK, PIPE, CONDUIT, DUCT, OR TUNNEL, OR RELOCATE AT A LOCATION
DESIGNATED BY THE DIRECTOR OF PUBLIC WORKS OF THE CITY OF SANTA FE SPRINGS.

THIS PERMIT IS REVOCABLE AT THE OPTION:OF THE DIRECTOR OF PUBLIC WORKS.

- ”5 Completlon Date Xm
",f} EXp Date:, '2—”2'3 "7.-5” ‘1 State Lic. #: 7

| The undersigned guarantees that ifthe backflll or slreet )
| surface fails within two years from the time repairs gra'made, |
-he shall pay the cost to the; Gity for repairing sald backfill or
-street surface. & '

- Engineering &Inspaction Fee

lssuaneeFee &

- Insurance Certific_

Traffic Contro] Re\new.Fee )

TOTAL FEE
_ In'spectiohﬁ T Worklng Hours: Monday Fnday a: 00 AM to 3 30 PM
P Traseription T s : (Unless noted otherwise below}
' ' [ Monday - Friday: __AM to P
- Dlother

24 E'"C,_Uff:«’"' f
 NOTICE BEFORE STARTING
| WORK IS REQUIRED

Engr. Office: (562)409-7640
Inspector: (562) 477-8029 &

Aot |

To be bllled o o
Work Order # 110-397-4530-AC00

.

Call B“befﬂfevnudly ** Al Traffic Gontrol plans shalt comply with **
www.digalert.org the latest MUTCD Standavds. or WATCR Manual

Note: This Permitls VOID If work is not started within 60 days and continued to completion. City must be notified 24 hours prior {
to the placement of any base or pavement surface. ' '

O7-34-13 ACLBAY CHECK 552,00




APPENDIX B
SUBSURFACE SURVEYS & ASSOCIATES, INC.'S GEOPHYSICAL REPORT



SubSurface Suw&)m | 2075 Corte Det Nogal, Suite W

Carlsbad, California 92011
& Associates, Inc.

An Applied Geophysical Company Ofggi? gggg j;ggjgg

August 14%, 2013

The Source Group, Inc, Project Number: 13-338
1962 Freeman Avenue

Signal Hill, California 90755

Attn: Paul Parmentier

Re:  Geophysical Survey, 13 Boreholes, multiple properties near Rosecrans Ave and Carmenita Rd, Santa
Fe Springs, California, ’

This report is to present the results of our geophysical survey carried out over portions of multiple properties
located near the intersection of Rosecrans Avenue and Carmenita Road in Santa Fe Springs, California (Figure
1), on August 7™ 2013. Purpose of the survey was to locate and identify, insofar as possible, piping, conduit,
and other buried features that may exist in the vicinity of thirteen (13) specific locations designated for future
drilling activities,

A combination of electromagnetic induction (EM), magnetometry, and ground penetrating radar (GPR) were
applied to the search, A utility locator with line tracing capabilities was also brought to the field and used
where risers exist onto which a signal could be impressed and traced.

FIGURE 1 -Site Location Map

Subsurface Surveys & Associates, Inc. www.subsurfacesurveys.com contactus@subsurfacesurveys.com



Survey Design — The area to be surveyed, along with the specific borehole locations, were indicated on a map
provided in the field by the client. The magnetic gradiometer, line tracer, EM61, M-Scope and GPR were
traversed systematically over each borehole along the eight lines of the standard search pattern (Figure 2),
wherein, there are two sets of three parallel lines, mutually orthogonal, and two diagonals, all centered on the
marked drill location. Adjacent parallel lines are approximately 5 feet apart, and each line is approximately 20
feet long, access permitting.  Other traverses were taken, access permitting, for detailing and confirmation
where anomalous conditions were found.

Figure 2: Standard search pattern around target

‘Hard copy of the EM data was not acquired, that is, discrete readings on the nodes of a grid were not recorded
that could be put into a contoured map format. Rather, the instruments’ meters were read continuously, and in
real-time, during each traverse. This free-traversing method allowed for immediate detéction of anomalous
objects and facilitated the opportunity to investigate them further, without first having to download data in the
office. The lack of hard copy for EM data sets does not degrade the quality of the survey in any way. Hard

copy merely provides a basis for report documentation of these geophysical fields, if such documentation is
needed.

The line tracers were used to impress sigﬁals onto pipes, generally through accessible risers and tracer wires
when present, to delineate the lines® locations and orientations. The instruments were also used in passive
mode, configured to detect 60 Hz electrical signals and other common radio-frequency signals.

A Geonic’s model EM61 and a Fischer M-Scope was used for the EM sampling. A Sensors and Software
Noggin Ground Penetrating Radar unit with a 500 MHz antenna produced the radar images. The magnetic
gradiometer was a Schonstedt GA-52, and a Metrotech 9890 and RIDGID SR-60 SeekTech utility locator
rounded out the tools applied.

Brief Description of the Geophysical Methods Applied - The line locator is used to passively detect
energized high voltage electric lines and electrical conduit (50-60 Hz), VLF signals (14-22 kHz), as well as to
actively trace other utilities. Where risers are present, the utility locator transmitter can be connected directly
to the object, and a signal (9.8-82 kHz) is sent traveling along the conductor, pipe, conduit, etc. In the absence
of a riser, the transmitter can be used to impress an input signal on the utility by induction. In either case, the
receiver unit is tuned to the input signal, and is used to actively trace the signal along the pipe’s surface
projection.

The magnetic gradiometer has two flux gate magnetic fixed sensors that are passed closely to and over the
ground. When not in close proximity to a magnetic object, that is, only in the earth's field, the instrument
emits a sound signal at a low frequency. When the instrument passes over a buried iron or steel object, so that
locally there is a high magnetic gradient, the frequency of the emitted sound increases. The frequency is a
function of the gradient between the two sensors.
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The EM61 instrument is a high resolution, time-domain device for detecting buried conductive objects. It
consists of a powerful transmitter that generates a pulsed primary magnetic field when its coils are energized,
which induces eddy currents in nearby conductive objects. The decay of the eddy currents, following the input
pulse, is measured by the coils, which in turn serve as receiver coils. The decay rate is measured for two coils,
mounted concentrically, one above the other. By making the measurements at a relatively long time interval
(measured in milliseconds) after termination of the primary pulse, the response is nearly independent of the
electrical conductivity of the ground. Thus, the instrument is a super-sensitive metal detector. Due to its
unique coil arrangement, the response curve is a single well-defined positive peak directly over a buried
conductive object. This facilitates quick and accurate location of targets.

The GPR instrument beams energy into the ground from its transducer/antenna, in the form of electromagnetic
waves. A portion of this energy is reflected back to the antenna at a boundary in the subsurface across which
there is an electrical contrast. The instrument produces a continuous record of the reflected energy as the
antenna is traversed across the ground surface. The greater the clectrical contrast, the higher the amplitude of
the returned energy. The radar wave travels at a velocity unique to the material properties of the ground being
investigated, and when these velocities are known, the two-way travel times can be converted to depth. The
depth of penetration and image resolution produced are a function of ground electrical conductivity and
dielectric constant. '

The M-Scope device energizes the ground by producing an alternating primary magnetic field with AC current
in a transmitting coil. If conducting materials are within the area of influence of the primary field, AC eddy
currents are induced to flow in the conductors. A receiving coil senses the secondary magnetic field produced
by these eddy currents, and outputs the response to a meter in the form of ground conductivity values for the
M-Scope. The strength of the secondary field is a function of the conductivity of the object, say a pipe, tank or
cluster of drums, its size, and its depth and position relative to the instrument's two coils. Conductive objects,
to a depth of approximately 7 feet for the M-Scope are sensed. The devices are also somewhat focused; that
is, they are more sensitive to conductors below the instrument than they are to conductors off to the side.

Interpretation and Conclusions - The interpretation took place in real time as the survey progressed, and
accordingly, the findings of our investigation were marked on the ground cover with spray chalk paint at the
site, and further documented with site photographs of each surveyed borehole location (Figures 3-15).

The EM and magnetic instruments were effective at locating and delineating metallic objects and utilities over
the search area. GPR was useful at detecting both metallic and non-metallic lines and utilities. According to
principles of physics, radar penetration is a function of soil conductivity and dielectric constant. At this site,
local conditions were unfavorable for radar penetration due to the nature of the soil and materials covering the
survey areas. This resulted in radar penetration down to approximately 2.0 feet bgs.

Piping and utilities detected during the survey were marked with spray chalk paint on the ground cover, using
green for sanitary sewer/storm drain, blue for water, orange for communications, red for electric, yellow for
gas and white for lines of unknown utility type.

Once all detectable buried cultural objects were marked and accounted for, our findings were discussed in the
field with the client, at the conclusion of the survey. After our findings were discussed cach borehole was then
repositioned, if applicable, to be at least three feet from any line and/or utility detected in the vicinity. The
boreholes were then marked cleared by Subsurface Surveys and Associates with a white circle, a white feather
marker and a yellow “SSS”. Please refer to the photographs along with the markings in the field for a better
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representation of our findings.

Limitations_and Further Recommendations - It should be understood that limitations inherent in
geophysical instruments and/or surveying techniques exist at all sites, and nearly all sites exhibit conditions
under which instruments might not perform optimally. Consequently, the detection of buried objects in all
circumstances cannot be guaranteed. Such limitations are numerous and include, but are not limited to,
rebar-reinforced ground cover, abrupt changes in ground cover type, above-ground obstacles preventing full
traverses or traverses in one direction only, above-ground conductive objects interfering with instrument
signal, nearby powerlines or EM transmitters, highly conductive background soil conditions, limiting GPR
penetration, non-metallic targets, shallower or larger objects shiclding deeper or smaller targets, tracing signal
jumping from one line to another, and inaccessible risers, cleanouts, valve boxes, and manholes. If one or
more geophysical instrument is rendered ineffective and cannot be utilized, the quality of the survey can be
somewhat degraded.

For the above reasons, and in the interest of maximum safety, we encourage our clients to take advantage of
Underground Service Alert (USA), Dig Alert, or other similar services, when possible, Furthermore, we
recommend hand-auguring and the use of a drilling method known as air knifing and vacuum extraction, when -
feasible or if applicable to this project. These methods may significantly limit damage to underground pipes,
conduits, and utilities that might not have been detectable during the course of this survey. Please bear in
mind, that geophysical surveying is only one of several levels of protection that is available to our clients.

SubSurface Surveys may include maps in some reports. While they are an accurate general representation of
the site and our findings, they are not of engineering quality (i.e., measured and mapped by a licensed land
surveyor). ’

SubSurface Surveys and Associates makes no guarantee cither expressed or implied regarding the accuracy of
the findings and interpretations present. And, in no event will SubSurface Surveys and Associates be liable
for any direct, indirect, special, incidental, or consequential damages resulting from interpretations and
opinions presented herewith. :

All data acquired in these surveys are in confidential file in this office, and are available for roview by your
staff, or by us at your request, at any time. We appreciate the opportunity to participate in this project. Please
call, if there are questions.

.......

-
..M . /ﬂ’fl
WAMM.»M LA?
Bret Herman _ Travis Crosby, GP# 1044
Staff Geophysicist Staff Geophysicist
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APPENDIX C

OPTIMAL TECHNOLOGY'S SOIL VAPOR SAMPLING SUMMARY and ANALYTICAL .
REPORT and PTS SOIL TESTING RESULTS



& I OPTIMAL TECHNOLOGY
Specializing in Environmental Field Services

August 22, 2013

Mr. Paul Parmentier
The Source Group, Inc.

1962 Freeman Avenue
Signal Hill, CA 90755

Dear Mr. Parmentier:

This letter presents the results of the soil vapor investigation conducted by Optimal Technology
i (Optimal), for The Source Group, Inc. on August 19-21, 2013. The study was performed at and
| around the Rosecrans / Fidel Area, Norwalk, California.

Optimal was contracted to perform a soil vapor survey at this site to screen for possible
| chlorinated solvents and aromatic hydrocarbons. The primary objective of this soil vapor
‘ investigation was to determine if soil vapor contamination is present in the subsurface soil.

‘ Gas Sampling Method

Gas sampling was performed by hydraulically pushing soil gas probes to a depth of 5.0-15.0 feet
below ground surface (bgs). One-quarter inch Nylaflow tubing was installed at depth in a one-
foot sand pack. Hydrated bentonite filled the hole from the top of the sand pack to the surface.
An electric rotary hammer drill was used to drill a 1.0-inch diameter hole through the overlying
i surface to allow probe placement when required. The same clectric hammer drill was used to
push probes in areas of resistance during placement.

At each sampling location an electric vacuum pump set to draw 0.2 liters per minute (L/min) of
soil vapor was attached to the probe and purged prior to sample collection. Vapor samples were
obtained in SGE gas-tight syringes by drawing the sample through a luer-lock connection which
connects the sampling probe and the vacuum pump. Samples were immediately injected into the
gas chromatograph/purge and trap after collection. New tubing was used at each sampling point
to prevent cross contamination.

All analyses were performed on a laboratory grade Hewlett Packard model 5890 Series IT gas
chromatograph equipped with a Hewlett Packard model 5971 Mass Spectra Detector and Tekmar

- LSC 2000 Purge and Trap. An SGE capillary column using helium as the carrier gas was used to
perform all analysis. All results were collected on a personal computer utilizing Hewlett
Packard's 5971 MS and chromatographic data collection and handling system. Additionally, a
Landtec GEM 2000 Plus was used to test for Methane and Hydrogen Sulfide.

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Toll Free (877) SOIL GAS (764-5427) « (81 8) 734-6230 + Fax (818) 7346235



Quality Assurance

5-Point Calibration

The initial five point calibration consisted of 20, 50, 100, 200 and 500 ul 1n_]ect10ns of the
calibration standard. A calibration factor 011 each analy’ce was generated using a best fit line
method using the HP data system. If the 1* factor generated from this line was not greater than
0.990, an additional five point calibration would have been performed. Method reporting limits
‘were calculated to be 0.01-1.0 micrograms per Liter (ug/L) for the individual compounds.

A daily calibration check and end of run calibration check was performed by preparing a
calibration solution from a pre-mixed standard supplied by CPI International. The standard
contained common halogenated solvents and aromatic hydrocarbons. The individual compound
concentrations in the standards ranged between 0.025 nanograms per microliter (ng/ul) and 0.25

ng/ul.

Sample Replicates _
A replicate analysis (duplicate) was run to evaluate the reproducibility of the sampling system
and instrument. The difference between samples did not vary more than 20%.

Equipment Blanks

Blanks were run at the beginning of cach Workday and after calibrations. The blanks were
collected using an ambient air sample These blanks checked the septum, syringe, GC column,
GC detector and the ambient air. Contamination was not found in any of the blanks analyzed
during this investigation. Blank results are given along with the sample results.

Tracer Gas

A fracer gas was applied to the soil gas probes at each point of connection in which ambient air
could enter the sampling system. These points include the top of the sampling probe where the
tubing meets the probe connection and the surface bentonite seals. Isobutane was used as the
tracer gas, found in common shaving cream. No Isobutane was found in any of the samples
collected.

Purge Volume Test

"Purge volume" is the total internal volume of the sampling probe. Three separate purge volumes
were tested: 1, 3, and 10 volumes. It was found that 3 volumes were best for thls soil vapor
survey.

Scope of Work

To achieve the objective of this investigation a total of 39 vapor samples were collected from 11
locations at the site. Sampling depths, vacuum readings, purge volume and sampling volumes are
given on the analytical results page. All the collected vapor samples were analyzed on-site using
Optimal’s mobile laboratory.
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Subsurface Conditions

Subsurface soil conditions at this site were predominately silty-sand from ground surface to 15.0
feet bgs. These soil conditions offered sampling flows at 0” water vacuum. Depth to
groundwater was unknown at the time of the investigation. '

Results

See the table of analytical results included with this report.

Disclaimer

All conclusions presented in this letter are based solely on the information collected by the soil
vapor survey conducted by Optimal Technology. Soil vapor testing is only a subsurface
screening tool and does not represent actual contaminant concentrations in either the soil and/or
groundwater. We enjoyed working with you on this project and lock forward to future projects.
If you have any questions please contact me at (877) 764-5427.

Sincerely,

AttilaBaly
Project Manager

Page 3 of 3



Site Name: Rosecrans / Fidel Area, Norwalk, CA

OPTIMAL TECHNOLOGY

~ Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Lab Name: Optimal Technology

Date: 8/19/13 -

Analyst: A. Baly  Collector: A. Baly Inst. ID: HP-5890 Series ||
Method: Modified EPA 82608 Detector: HP-5971 Mass Spectrometer Page: 1 of 7
RF-115 | RF-116 | RE-115' _
SAMPLE ID BLANK-1 PT1V PT3V PT10V RF-11-10" | RF-11-15" RF-8-5' RF-8-10'
Sampling Depth (FL) N/A 5.0 5.0 5.0 10.0 15.0 5.0 10.0
Purge Volume (ml) N/A 55 160 550 245 325 160 245
Vacuum (in. of Water) N/A 0 0 0 0 0 0 0
Injection Volume (ul) 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
Dilution Factor 1 1 1 1 1 1 1 1
CONMPQUND REP. LIMIT CONC {ug/L) CONC (ug/L) CONC (ug/L) CONC {ug/L}) CONC {ug/L) CONC {ugiL) CONC {ugiL) .CONC {ugiL)

Benzene 0.03 ND ND ND ND ND ND ND ND
Toluene 1.00 ND ND ND ND ND ND ND ND
Ethylbenzene 0.40 ND ND ND ND ND ND ND ND
m/p-Xylene 1.00 ND ND ND ND ND ND ND ND
o-Xyleng 1.00 ND ND ND ND ND. ND ND ND
MTBE 1.00 ND ND ND ND ND ND ND ND
sobutane (Tracer Gas) 1.00 ND ND ND ND ND ND ND ND

Note: ND = Below Listed Reporting Limit; PT3V = Purge Test Volume

1667 Cross Bridge Place, Thousand Qaks, CA 91362 » Toll Free (877) SOIL GAS (764-5427) + (818) 734-6230 « Fax (818) 7346235




OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

|

SOIL VAPOR RESULTS

Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technology Date: 8/19/13

Analyst: A Baly  Collector; A, Baly Inst. 1D: HP-5890 Series ||
Method: Modified EPA 8280B Petector: HP-5971 Mass Spectrometer Page: 2 of 7
‘ RF-7-10¢'
SAMPLE ID RF-8-15 RF-7-5' RF-7-10' Dil. RF-7-15' RF-9-6' RF-9-10' | RF-9-15'
Sampling Depth {Ft.) 15.0 5.0 10,0 10.0 15.0 5.0 10.0 15.0
Purgs Volume (mi) 325 160 245 245 325 180 245 325
Vacuum (in. of Water) -0 0 0 0 0 0 0 0
Injection Volume (ul) 50,000 50,000 50,000 1,000 1,000 50,000 50,000 50,000
Diiution Factor 1 1 1 50 50 A 1 1
COMPOUND REP. LIMIT, CONC (ug/l) | CONC(ugl) | CONC(ugil} | CONCugl) | conCiugl) | concan) | concueny | cone gL
Benzena 0.03 ND 0.72 0.97 0.91 1.14 | ND ND ND
Toluene 1.00 ND ‘ND ND ND ND ND ND ND
Ethylbenzene 0.40 ND 0.62 23.82 23.11 61.72 ND ND ND
m/p-Xylene 1.00 ND ND ND ND ND ND ND ND
c-Xylene 1.00 ND ND ND ND ND ND ND ND
MTBE 1.00 ND ND ND ND ND ND ND "ND
lsobutane (Tracer Gas) 1.00 ND ND ND ND ND ND ND ND

Note: ND = Below Listed Reporting Limit; OS = Off the electronic scale of detector

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Toll Free (877) SOIL. GAS (764-5427) + {818) 7346230 + Fax (818) 7346235




OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS
Site Name: Rosecrans / Fidel Area, Norwalk, CA, Lab Name: Optimal Technology Date: 8/19/13
Analyst: A, Baly  Collector: A, Baly Inst. ID: HP-5890 Series ||
Method: Modified EPA 8260B Detector: HP-5971 Mass Spectrometer Page: 3 of 7
RF-9-15'
SAMPLE |ID Dup
Sampling Depth {Ft} 16.0
Purge Volume (ml) 325
Vacuum {In. of Water) 0
Injection Volume {ul) 50,000
Dilution Factor 1
COMPGUND REP. LIMIT CONC {ug/L)
Benzans - 0.03 ND
Tolusna 1.00 ND
Ethylbenzene 0.40 ND
mép-Xylene - 1.00 ND
0-Xylene 1.00 ‘ ND
MTBE 1.00 - ND
|sobutane (Tracer Gas) 1.00 ND

Note!: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Toll Free (877) SOIL GAS (764-5427) « (818) 734-6230 + Fax (818) 734-6235



L

Site Name: Rosecrans / Fidei Area, Norwalk, CA

OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Lab Name: Optimal Technology

Date: 8/20/13

Analyst: A, Baly = Collector: A, Baly Inst, ID: HP-5890 Series ||
Method: Modified EPA 8260B Detector: HP-5971 Mass Spectrometer Page: 4 of 7
SANMPLE ID BLANK-2 | RF-10-5' | RF-10-10' | RF-10-15' RF-5-5' RF-5-10" RF-5-15' RF-1-5'
Sampling Depth (Ft.) N/A 5.0 10.0 15.0 . 5.0 10.0 15.0 5.0
Purge Velume (mi} N/A 160 245 325 160 245 325 160
Vacuum {in, of Water) N/A 0 0 0 0 0 0 0
Injection Volume {ul) 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
Dilution Factor -1 1 1 1 1 1 1 1
COMPOUND REP. LIMIT CONC (uglL) CONC {ug/L) CONC {ugfL) CONC {ugiL) CONC (ugiL) CONC {ugil) CONC (ug/L) CONC {ug/L)
Benzene 0.03 ND ND ND ND ND ND ND ND
Toluene 1.00 ND ND ND ND ND ND ND ND
Ethylbenzene 0.40 ND ND. ND ND ND - ND ND ND
m/p-Xylene 1.00 ND " ND ND ND ND ND ND ND
a-Xylene 1.00 ND ND ND ND ND ND ND ND
MTEE 1.00 ND ND ND ND ND ND ND ND
Isobutane {Tracer Gas) 1.00 ND ND ND ND ND ND ND ND

Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 - Toll Free (877) SOIL GAS (764-5427) + (818) 734-6230 « Fax (818) 7346235




OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS
Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technology Date: 8/20/13
Analyst: A, Baly  Collector: A. Baly Inst. ID: HP-5890 Series Il
Method: Modified EPA 8260B Detector: HP-5971 Mass Spectrometer Page: S§of 7
RF-4-18'
SAMPLE ID RF-1-10' RF-1-15' RF-4-5' RF-4-10' RF-4-18' Dup
Sampling Depth (Ft) 10.0 15.0 5.0 10.0 15.0 15.0
Purge Volume {ml} 245 325 160 245 325 325
Vacuum {in. of Water) -0 0 0 0 0 0
Injection Volume {uf 50,000 £0,000 50,000 50,000 50,000 50,000
Dilution Factor . 1 1 1 1 1 o
COMPOUND REP. LIMIT CONC{ugiL) | coNcugiy | cONCiugl) | concugL) | concugl) | coneugy
Benzene 0.03 ND ND ND ND ND ND
Toluene 1.00 ND ND ND ND ND ND
Ethylbenzene 0.40 ‘ND ND ND ND ND ND
m/p-Xylene 1.00 ’ ND ND ND ND ND ) ND
o-Xylene 1.00 - ND ND ND ND ND - ND
MTBE 1.00 ND ND ND ND ND |- ND
téobutane (Tracer Gas) 1.00 ND ND ND | ND ND ND

Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Toll Free (877) SOIL GAS (7645427} + (818) 7346230 « Fax (818) 734-6235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technalogy Date: 8/21/13

Analyst: A, Baly  Collector: A. Baly Inst. ID: HP-5890 Series Il
Method: Modified EPA 8260B Detector: HP-5971 Mass Spectrometer Page: 6 of 7
SAMPLE ID BLANK-3 RF-2-5' RF-2.10" RF-2-15' RF-§-5' RF-6-10' RF—G-’I 5' RF-3-5'
Sampling Depth (FL) N/A 5.0 10.0 15.0 5.0 10.0 15.0 5.0
Purge Volume {ml) N/A 160 245 325 160 245 325 160
Vacuum (in, of Water) N/A 0 0 0 0 0 0 0
Injection Volume {(ul} 50,000 - 50,000 50,000 50,000 50,000 50,000 50,000 50,000
Dilution Factor 1 1 1 1 K 1 1 1
COMPOUND REP. LIMIT CONG {ug/L) | CONC({ugi} | CONC(ugiy | CONC(ugl) | CONC(ugi) | GONGiugi) | CONC(ugi} | CONGugn)
Benzene 0.03 ND ND ND ND ND ND ND ND
Toluene 1.00 ND ND ND ND ND ND ND ND
Ethylbanzene 0.40 ND ND ND ND ND ND 'ND ND
mip-Xylene 1.00 ND ND ND ND ND ND ND ND
o-Xylene 1.00 ND ND ND ND ND ND ND ND
MTEE 1.00 ND ND ND ND ND ND ND ND
|sobutane (Tracer Gas) 1.00 ND ND ND ND ND ND ND ND

Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Toll Free {877) SOIL CAS (764-5427} + (818) 734-6230 - Fax (818) 734-6235




OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPCOR RESULTS
Site Name: Rosecrans / Fidel Arga, Norwalk, CA Lab Name: Optimal Technology Date: BIZ1/13
Analyst: A Baly Colleetor: A, Baly Inst. ID: HP-5890 Series ||
Method: Modified EPA 8260B ] _ Detector: HP-5971 Mass Spectromater Page; 7 of 7
RF-3-15'
SAMPLE ID RF-3-10' RF-3-15' Dup
_ Sampling Depth (Ft.) 10.0 15.0° 15.0
| Purge Volume (ml) 245 325 325
Vacuum (in. of Water) 0 0 0
Injestion Yolume (ul) 50,000 50,000 50,000
Dilution Factor 1 1 1
i COMPOUND REP. LIMIT CONC (ugi) | cone (wg) | cone wany
Benzene 0.03 ND ND ND
? [Toluene 1.00 ND ND ND
Ethylbenzene - 0.40 . ND ND ND
mip-Xylene 1.00 ND | ND ND
o-Xylene 1.00 ND ND ND
MTBE 1.00 ND ND ND
Ischutane (Tracer Gas) 1.00 ND ND ND

| Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Tolf Free {877) SOIL GAS (764-5427) « (818) 734-6230 + Fax (818} 7346235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS
Site Name: Rosecrans / Fidel Area, Norwalk, CA l.ab Name: Optimal Technology ' Date: 8/19/13
Analyst: A. Baly  Collector: A. Baly Inst. ID: HP-5880 Series |
Method: Modified EPA 8260B Detector: HP-5971 Mass Spectrometer Page: 10f3
RF-11-§' | RF-11-5' [ RF-11-5'
SAMPLE ID BLANK-1 PT1V PT3V PT10V RF-8-5' RF-7-5' RF-9-5'
Sampling Depth (Ft) N/A 5.0 5.0 5.0 5.0 5.0 5.0
Purge Volume (ml) N/A 55 160 550 160 160 160
Vacuum {In. of Water) . N/A 0 0 0 0 0 0
Injection Volume {ul) 50,000 50,000 50,000 50,000 50,000 50,000 50,000
Dilution Factor ] 1 1 1 1 1 1 1
COMPOUND REP. LIMIT CONC fugil) | CONG jug/L) | CONC(ugn) | CONCiugn) | CONCugn) | concugn) | conc g
TPH-g 5.00 ND ND ND ND ND 368.18 ND
Isobutane (Tracer Gas) 1.00 ND ND " ND ND ND ND ND

Mote: ND = Below Listed Reporting Limit; PT3V = Purge Test Volume

1667 Cross Bridge Place, Thousand Oaks, CA 91362 - Toll Free (877) SOIL GAS (764-5427) + (818) 7346230 » Fax (818) 7346235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technology Date: 8/20/13
Analyst: A. Baly  Collector: A. Baly Inst. ID: HP-5880 Series ||
Method: Modified EPA 82608 Detector: HP-5971 Mass Spectrometer ' Page: 2 of 3
SAMPLE ID BLANK-2 | RF-10-5' RF-5-5' RF-1-5' RF-4-5'
Sampling Depth {Ft.) N/A 5.0 5.0 5.0 5.0
Purgs Volume (ml) N/A 160 160 160 160
Vaouum (in. of Water) N/A 0 0 0 0
Injection Volume (ul) ‘ 50,000 50,000 50,000 50,000 50,000
Dilution Factor 1. 1 1 1 1
COMPOUND REP. LIMIT CONC (ugll) | CONC(ugil) | GONC{ugll) | CONCugl} | CONG {ugiL}
| TPH-g 5.00 ND ND ND ND ND
| Isobutane (Tracer Gas) 1.00 ND ND ND ND ND

| Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 « Toll Free (877) SOIL GAS (764-5427) + (818) 734-6230 + Fax (818) 734-6235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS
Site Name: Rosecrans / Fidel Area, Norwatk, CA Lab Name: Optimal Technology Date: 8/21/13
Analyst: A. Baly  Collector: A Baly Inst. ID: HP-5890 Series ||
Method: Modified EPA 82608 Detector: HP-5971 Mass Spectrometer Page: 3of 3
SANPLE ID BLANK-3 RF-2-5' RF-6-5' RF-3-5'
Sampling Depth (Ft.) N/A 5.0 50 5.0
Purge Volume (mi) : N/A 160 160 160
Vacuum {in. of Water) ' N/A 0 0 0
Injection Velume {ul) 50,000 50,000 50,000 50,000
Dilutien Factor 1 1 1 1
COMPQUND REF. LIMIT CONC (ug/L} | CONC{ug/L) | CONC{ugll) | CONG (ugil)
TPH-g 5.00 ND ND - ND ND
|sobutane {Tracer Gas) 1.00 ND ND ND ND

Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 « Toll Free (877) SOIL GAS {764-5427) + (818} 7346230 » Fax (818) 7346235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technology Date: 8/19/13

Note: ND = Below Listed Reporting Limit; PT3V = Purge Test Volume

1667 Cross Bridge Place, Thousand Oaks, CA 91362 « Toll Free (877) SOIL GAS (764-5427) + (818} 734-6230 + Fax (818) 734-6235

Analyst: A. Baly  Collector: A Baly Inst. ID: Landtec GEM2000 Plus
' ' Page: 1 of 3
RF-114' RF-11-8' RF-11-5'
SAMPLE ID BLANK-1 PT1V PT3V PT10V RF-8-§' RF-7-5' RF-9-5'
Sampling Depth {F1.} N/A 5.0 5.0 5.0 5.0 5.0 50
Purge Volume (ml) N/A 85 160 550 160 160 160
 |vacuum (in. of Water) N/A 0 0] 0 0 0 0

GOMPOUND REP. LIMIT conc (prmy | conc pemy | concprmy | conc ey | cone {PPM) | conc (pPm) | cone prmy
Hydrogen Sulfide 1 ND ND ~ND ND ND 36 ND
Methane 1000 ND ND ND ND| ND 163,000 ND




Site Narme: Rosecrans / Fidel Area, Norwalk, CA

OPTIMAL TECHNOLOGY -

Specializing in Environmental Field Services

SOIL VAPOR RESULTS-

“Lab Name: Optimal Technology

Date: 8/20/13

Analyst: A Baly  Collector: A. Baly Inst. ID; Landtec GEM2000 Plus
' Page: 2 of 3
SAMPLE ID BLANK-2 | RF-10-§' RF-5-5' RF-1-§' RF-4-§'
Sampling Depth (Ft.) N/A 5.0 5.0 5.0 5.0
Purge Volume (ml) N/A 160 160 160 160
Vacuum {n. of Water) N/A 0 0 0 0
COMPOUND REP. LIMIT CONC (PPM} | CoNc (PPM) | coNC{PPM) | GONG(PPM) | CONG (PPM)

Hydroegen Sulfide 1 ND ND ND ND ND
Methane 1000 ND ND ND ND ND

Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 - Toll Free {877) SOIL GAS (764-5427) + (818) 734-6230 + Fax (818) 7346235




Site Name: Rosecrans / Fidel Area, Norwalk, CA

OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Lab Name: Optimal Technology

Date: 8/21/13

Analyst: A. Baly  Collector: A. Baly Inst. ID: Landtec GEM2000 Plus
Page: 3 0of 3
SAMPLE ID BLANK-3 | RF-2-5' RF-6-5' RF-3-5'

Sampling Depth (Ft.) N/A 5.0 5.0 . 5.0

Purge Volume (ml) N/A 160 160 160

Vacuum (in. of Water) N/A 0 0 0

COMPOUND REP. LIMIT CONC (PPM) CONC {PPM) CONGC {PPM) CONC (PPM)
Hydrogen Sulfide 1 ND ND ND ND
Methane 1000 ND ND ND ND

Note: ND = Below Listed Reporting Limit

1667 Cross Bricge Place, Thousand Oaks, CA 91362 - Toll Free (877) SOIL GAS (764-5427) + (818) 7346230 - Fax (818) 734-6235




OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS
Site Name: Rosecrans / Fidel Araa, Norwalk, CA Lab Name: Optimal Technology Date: 8/19/13
Analyst: A Baly  Collector: A. Baly Inst, ID: Landtec GEM2000 Plus
Page: 1 of 3
_ ] RF-11-5' RF-11-8' | RF-11-5'
SAMPLE ID BLANK-1 PT1V PTaV PT1QV RF-8-5' RF-7-5" RF-9-5'

Sampling Depth (Ft) N/A 5.0 5.0 50 | 50 5.0 5.0
Purge Volumna {mi) N/A 55 160 550 180 160 160
Vacuum {in. of Water) N/A 0 0 0 0 0 0

COMPOUND REP, LIMIT CONG (%} CONG (%) CONC (%) CONC (%) CONC (%) CONC (%} CONC (%)
Carbon Dioxide 0.1% 0.1% 1.9% 1.9% 1.9% 12.4% 8.1% 6.0%
Oxygen 0.1% 21.9% 17.5% 17.5% 17.5% 6.0% 12.6% 12.8%

Mote: ND =Below Listed Reporing Limit; PT3V = Purge Test Volume

1667 Cross Bridge Place, Thousand Oaks, CA 91362 « Toll Free {877) SOIL. GAS {764-5427) + (818) 7346230 - Fax (818) 734-6235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS

Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technology Date: 8/20/13
Analyst: A. Baly  Collector: A. Baly Inst. ID: Landtec GEM2000 Plus '
Page: 2 of 3
SAMPLE ID BLANK-2 | RF-10-5' RF-5-5' RF-1-5 RF-4-5'
Sampling Depth (Ft.) N/A 5.0 50 5.0 - 50
Purge Yolume (ml) N/A 160 160 180 160
- [Vacuum (in, of Water) N/A 0 0 0 0
COMPOUND REP. LIMIT CONG (%) CONC (%) CONC (%) CONC (%) CONC (%)
Carbon Dioxide 0.1% 0.1% 1.6% 1.7% 1.8% 1.9%
Oxygen 0.1% 21.9% 16.8% 18.9% 19.2% 19.0%

Note: ND = Below Listed Reposting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 « Toll Free (877) SOIL GAS (764-5427) + (818) 734-6230 - Fax (818) 734-6235



OPTIMAL TECHNOLOGY

Specializing in Environmental Field Services

SOIL VAPOR RESULTS
Site Name: Rosecrans / Fidel Area, Norwalk, CA Lab Name: Optimal Technology Date: 8/21/13
Analyst: A. Baly  Collector: A. Baly : Inst. ID: Landtec GEM2000 Plus
Page: 3 of 3
SAMPLE ID BLANK-3 RF-2-5' RF-§-5' RF-3-5'
Sampling Depth (Ft.) N/A 5.0 5.0 5.0
Purge Velums (mi} N/A 160 160 160
Vacuum (in. of Water) N/A - 0 0 0
COMPQUND REP, LIMIT CONG (%) CONG (%) GONC (%) CONC (%)
Carbon Dioxide 0.1% . 0.1% 2.1% - 1.6% 3.0%
Oxygen 0.1% 21.9% 19.2% 19.7% 17.6%

Note: ND = Below Listed Reporting Limit

1667 Cross Bridge Place, Thousand Oaks, CA 91362 + Toll Free (877) SOIL GAS {764-5427) + (818) 734-6230 + Fax (818) 7346235
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;B%-Qﬁ Secura Way v _Saﬂ_t_a Fe Sp?‘i_ﬁgé;, CA 965-‘.?(:5
Tetephone (562) 8472500 « Fax'(562) D07-3610

Paul Parmentier-

The Source Group, Inc.
1962 Freeman Ave
Signal Hill, CA 90758

Re:  PTS File No: 43530
Physical Properties Data B
Golden West Refinery Co.; 04-BWRC-004

Dear Mr. Parmentier:

Please find enclosed report for Physical Propertles analyses conducted upon samples recelved
from your Golden West Refinery Co; 04-GWRG-004 project. Allanalyses were performed by
applicable ASTM, EPA, or APl methodologies: An electronic version of the report has previousthy
been sent to your attention via the internet, The samples are currently in storage and'will be
retained for thirty days past completion of testing at no charge. Please note that the samples wil
be-disposed of at that time. You may contact me regarding storage, disposal, or return of the
samples.

PTS Laboratories appreciates the opportinity to be of service, If you have any guestions or
reguire additional information, please contact Rachel Spitz at (562) 347-2504,

Sincerely,
PT8 Laboratories, Inc.

Michael Mark Brady, P.G.
District Manager

Engl,




PTS Laboratories

Project Name: Golden West Refinery Co. PTS Flle No: 43539
Project Number: 04-GWRC-004 Cllent: The Source Group, Ine.
TEST PROGRAM - 20130821
Core Graln Moisture
COREID Depth | Recovery Size Content
ft, ft. Analysls ASTM D2216 Notes
Plugs: Grab Grab
Date Recelved: 20130821
RF-11-5 5 0.65 X X
RF-11-15 18 0.65 X X
RF-1-5 5 0.65 X X
RF-1-18 15 0.65 X X
TOTALS: 4 cores 2,80 4 4 4

Laboratory Test Program Notes

Contaminant identification:

Standard TAT for basic analysis Is 10 business days.”

ASTM D422: Dry Sieve only, Hydrometer analysis must be requested prior ta initiating tests. Additional costs would apply.

CLIENT CONFIDENTIAL ' Paga 1 of 1



PTS Laboratories
PTS File No: 43539

Client: The Source Group, Inc.

WATER (MOISTURE) CONTENT OF SOIL OR ROCK BY MASS

(METHODOLOGY: ASTM D 2216)

PRCOJECT NAME: Golden West Refinery Co.

PROJECT NO: 04-GWRC-004
TARE WET SAMPLE | DRY SAMPLE | MOQISTURE
SAMPLE DEPTH, ANALYSIS | ANALYSIS | MATRIX WEIGHT, | + TAREWT., | + TARE WT., CONTENT,
1D ft DATE TIME grams grams - grams % dry weight
RF-11-5 5  .20130003 1610 Soil 15.52 44,68 42.98 6.2
RF-11-15 15 20130003 1610 Soil 15.33 4153 37.92 16.0
RF-1-5 .5 20130003 1610 " Soil 15.41 49.06 46.29 9.0
RF-1-15 _ 15 20130003 1610 Soil 15.50 42.72 39.08 11.2

Page 1 of 1




PTS Laboratories, Inc.

The Source Group, Inc.
PTS File No: 43539

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME: Golden West Refinery Co.
PROJECT NO: 04-GWRGC-004
Median Particle Size Distribution, wt. percant Silt
Mean Grain Size | Grain Size Sand Size &
Sample ID ) Depth, f. Dascription (1) mm Gravel | Coarse | Medium [ Fine Siit Clay Clay
RF-11-5 5 Fine sand 0.223 0.00 0.00 24,83 46,70 23.31 5.36 28.67
RF-11-15 15 Fine sand 0.075 0.00 .0.00 1.70 48.61 ‘ 45,54 4.15 49.6¢
RF-1-5 5 Silt 0.066 0.00 0.00 0.00 43.54 50.52 5.93 56.46
RF-4-15 A 15 Fine sand 0.068 0.00 0.00 1.64 45.56 46,16 6.66 52.81

(1) Based on Mean from Trask Pagé 10of5




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: The Source Group, Inc. PTS File No: 43539
Project: Golden West Refinery Co. Sample |D: RF-11-5
Project No: 04-GWRC-004 Depth, ft: 5
Grv Sand Size Silt Clay
crs | medium | fine :
100
1 @0
+ 80
2 70 &
§=‘ - 60 §
L 50 &
f 3
'g L 40 E
& 13 3
120
- 10
-0
[2>] [ o i @« ™ (8] o) oy o o P~ [Ts]
= &8 8 F B 3 B L & 8 28§ 2 5 2 85k 8
o - = =] =} f=} (=} =} =} =} = 3 = p=: g § §
o (o)
Particle Size, mm
Sample | Increment | Cumulative Cumulative Welght Percent greater than
QOpening Phi of u.s. Waeight, Welght, Woeight, Weight Phi Particle Size
Inches | Millimeters] Screen No. grams percent percent percent Value Inches |Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.25 0.0332 0.843
01873 4,757 -2.25 4 0.00 - 0.00 0.00 10 0.62 p.0257 0.653
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 092 D.0208 0.529
0.0787 2.000 -1.00 10 0.00 0.00 ©0.00 25 1.26 0.0164 0.416
0.0468 1.188 -0.25 16 1,00 1.00 1.00 40 1.77 0.0115 0.293
0.0331 0.841 0.25 20 403 4,03 5.03 50 216 0.0088 0.223
0.0278 0.707 0.50 25 3.08 3.06 8.09 80 2.70 0.0061 0.154
0.0234 0.585 0.75 30 4,14 4.14 12,23 75 4.24 0.0021 0.053
0.01¢7 0.500 1.00 35 5.60 5.60 17.83 84 5.56 0.0008 0.021
0.0166 0.420 1.25 40 6.80 6.80 24.63 90 6.60 0.0004 0.010
0.0139 0.354 1,50 45 6.19 6.19 30.82 95 7.78 0.0002 0.005
0.0117 0.297 1.75 50 8.61 8.61 3543
0.0098 0.250 2.00 60 6.77 6.77 . 46.20 Maasure_] Trask [ inman _JFoik-ward
0.0083 0.210 2.25 70 5.85 5.85 52.05 Median, phi 2,18 216 2.16
0.0070 0177 2.50 80 4,86 4.56 56.91 Median, in. 0.0048 0.0088 0.0088
0.0059 0.149 2.75 100 3.94 3.94 60.85 Median, mm 0.223 0.223 0.223
0.0049 0125 3.00 120 3.18 3.18 64.03
0.0041 0.105 3.25 140 2,67 2.67 66.70 Mean, phi 2.09 3.24 2.88
0.0035 0.088 3.50 170 2.41 2.41 69.11 Mean, in. 0.0092 0.0042 0.0054
0.0029 0.074 3.75 200 222 2.22 71.33 Mean, mm 0.234 0.106 0.136
0.0025 0.083 4.00 230 1.97 1.97 73.30
p0.0021 0.053 4.25 270 1.76 1.76 75.08 Sorting 2.805 2.320 2.302
0.00174 0.0442 4,50 325 1.71 1.71 76.77 Skewness 0.664 0.464 0.478
0.00146 0.0372 4.75 400 1.75 1.75 78.52 Kurtosis 0.283 0.625 1.038
0.00123 0.0313 5.00 450 1.77 1.77 80.29 Grain Size Description Fine sand
0.000986 0.0250 532 500 218 2.18 82.47 {ASTM-USCS Scale) {based o Mean from Trask)
0.000790 0.0201 5.64 635 2.08 2.06 84.53
0.000815 0.0156 6.00 216 2.18 86.69 Description Retained | Weight
0.000435 0.0110 6.50 2.80 2.80 89.49 . on sieve #| Percent
0.000308 0.00781 7.00 2.51 2.51 92,00 Gravel 4 0.00
0.000197 0.00500 7.65 2.64 2,64 94.64 Coarse Sand 10 0.00
0.000077 0.00195 9.00 3.48 348 98.12 Medium Sand 40 2463
0.000038 0.000977 10.00 1.28 1.29 09.41 Fine Sand 200 48,70
0.000019 0.000488 11.00 0.54 0.54 99.95 Silt >0.005 mm 23.31
0.000015 0.000375 11.38 0.05 0.05 100.00 Clay <0.005 mm 538
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: {562) 907-3610

Page 2 of 5



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: The Source Group, Inc. PTS File No: 43539
Project: Golden West Refinery Co. Sample ID: RF-11-15
Project No: 04-GWRC-004 ’ Depth, ft; ) 15
Grv Sand Size silt Clay
crs |  medium | fing
10 100
9+ - 90
8 1 - 80
7 70
* %
E.- 6 | - 60 E
@
E 5 50 %
T 4 140 5
o E
€ 5 03
2} - 20
14 10
0 R )
o [22] I~ o o I~ Lo o ™ 3z] - (= 2 [ [Ts]
2 ¢ 28 R 8 3 B E 8 B 8 § 8 8 2 8 5 &
w el — o =3 o = =} o =1 o I g 8 g 8 § g
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Particle Size, mm
Sample | Inerement | Gumulatlve Cumulative Weight Percent greater than
Opening Phl of u.s. Weight, Welght, Welght, Weight Phi Particle Size
Inches |nﬁmneters Screen - No. grams percent percent percent Value Inches |Millimeters
0.2500 6.351 -2.87 14 000 0.00 0.00 5 S22 0.0080 0.230
0.1873 4,757 -2.25 4 0.00 0.00 0.00 ’ 10 2.45 0.0070 0.178
0.1324 3.364 -1.75 [ ©0.00 0.00 0.00 16 2.74 0.0059 0.149
0.0787 2.000 -1.00 10 0.00 0,00 0.00 25 3.04 0.0048 0.122
0.0468 1.189 -0.25 18 0.11 0.11 0.11 0 3.4¢ 0.0036 0.081
0.0331 0.841 0.25 20 0.50 0.50 0.61 50 374 0.0028 0.075
0.0278 0.707 0.50 25 0.1 0.11 0.72 B0 4.05 0.0024 0.060
0.0234 0.595 0.75 30 0.16 0.16 0.88 75 4,67 0.0015 0.03¢
0.0197 0.500 1.00 35 0.37 0.37 1.25 84 5.33 0.0010 0.025
0.0166 0.420 1.25 40 0.45 0.45 1.70 a0 6.14 0.0006 0.014
0.0138 0.354 1.50 45 0.35 0.35 2.05 95 7.36 0.0002 0.008
0.0117 0.207 1.75 50 © 064 © 064 2.69
0.00g8 0.250 2.00 50 1.15 1.15 3.84 Inman Folk-Ward
0.0083 0.210 2.25 70 2.35 2.35 6.19 Madian, phi 3.74 3.74 3.74
0.0070 0177 2.50 80 4.03 4.03 10.22 Median, in. 0.0029 0.0028 0.0029
0.0059 0.149 2.75 100 5,92 5.02 16.14 Medtan, mm 0.075 0.075 0.075
0.0048 0.125 3.00 120 7.48 7.48 23.62
0.0041 0.105 3.25 140 8.57 8.57 32.20 Mean, phi 3.64 4.04 3.04
0.0035 0.088 3.50 170 9.11 9.11 41,31 Mean, in. 0.0032 0.0024 . 0,0026
0.0029 0.074 375 200 9.00 9.00 50.31 Mean, mm 0.080 0.061 0.065
0.0025 0.083 4,00 230 8.28 8.28 58.59 |
0.0021% 0,053 4,25 270 7.16 7.16 65.75 Sorting 1.761 1.202 1.439
0.00174 0,0442 4,50 325 594 5.94 71.69 Skewness 0.923 0.228 0.305
0.00148 00372 4.75 400 478 4,76 76.46 Kurtosis 0.251 1.027 1.314
0.00123 0.0313 - 5.00 450 3.76 3.76 80,22 Grain Slze Description Fi_ne sand
0.000088 0.0250 5.32 500 3.72 3.72 83.94 (ASTM-USCS Scale) {based on Mean from Trask}
0.000790 0.0201 5.64 635 2.85 2.85 86.79
0.000615 0.0156 6.00 2.49 2.49 89.28 Description Retained Welght
0.000435 0.0110 6.50 2.64 2.64 91.92 on Sieve # Parcent
0.000308 0.00781 7.00 2.01 2.01 93.08 Gravel 4 0.00
0.000197 0.00500 7.65 1.82 1.92 95.85 Coarse Sand 10 0.00
0.000077 0.00195 ©.00 250 2.50 98.35 Medium Sand 40 1.70
0.000038 0.000977 10.00 1.08 1.08 89.43 Fine Sand 200 48.61
0.000018 0.000488 11,00 0.52 0.52 090.95 Silt >0.005 mm 45,54
0.000015  0.000375 11.38 0.05 0.05 100.00 Clay <0.005 mm 4,15
TOTALS 100.00 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: {562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: The Source Group, Inc. PTS File No: 43539
Project: Golden West Refinery Co. Sample ID: RF-1-5
Project No: 04-GWRC-004 Depth, ft: 5
Grv Sand Size Silt Clay
grs 1 medium ] fine
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of u.s. Weight, Weight, Weight, Welght Phi Particle Size
Inches [Millimeters] Screen No. grams percent percent percent Value Inches |Millimeter5
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.52 0.0069 0.174
0.4873 4,757 «2.25 4 0.00 0.00 0.00 10 2.78 0.0057 0.146
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.01 0.0049 0.124
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.28 0.0041 0.103
0.0468 1.180 -0.25 16 0.00 0.00 0.00 40 3.66 0.0031 . 0.079
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 3.92 0.0026 0.066
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 4,20 0.c021 0.054
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 4.84 0.0014 0.035
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 5,65 " 0.0008 0.020
0.0166 0.420 1.25 40 0.00 0.00 0.00 20 6.68 0.0004 0.010
0.0730 0.354 150 45 0.00 0.00 0.00 95 7.99 0.0002 0.004
0.0117 0.207 1.75 50 0.05 0.05 0.05 ]
0.0098 0.250 2.00 60 0.42 0.42 0.47 I Measure | _ Trask | Inman JFolk-Ward
0.0083 0.210 2.25 70 1.37 1.37 1.84 Median, phi 3,92 3.02 3.02
0.0070 0177 2.50 80 2.81 2.81 4,65 Median, in. 0.0026 0.0026 0.0026
0.0059 0.149 2.75 100 4,66 4,66 9.30 Median, mm 0.066 0.066 0.066
0.0049 0.125 3.00 120 6.50 6.50 15.80
0.0041 0.105 3.25 140 6.18 8.18 23.98 Mean, phi 3.86 4,33 4.19
0.0035 0.088 3.50 170 9.47 9.47 33.45 Mean, in. 0.0027 0.0020 0.0022
0.0029 .0,074 3.75 200 10.10 10.10 43.54 Mean, mm 0.069 0.050 0.055
0.0025 0.063 4,00 230 9.71 9.71 53,25
0.0021 0.053 4,25 270 8.47 8.47 61.72 Sorting 1.720 1.324 1.491
0.00174 0.0442 4.50 325 6.76 6.76 68.47 Skewness 0.906 0.312 0.401
0.00146 0.0372 4.75 400 511 5.1 73.58 Kurtosis 0.251 1.067 1.433
P ——
0.00123 0.0313 5.00 450 3.85 3.85 77.43 Grain Size Description Silt
0.000986 0.02560 5.32 500 3.70 3.70 81.13 (ASTM-USCS Scale) {based on Mean from Trask)
0.000790 0.0201 5,64 635 2.78 2.78 83.91
0.000615 0.0156 6.00 2.44 2.44 86.35 Descriptlon Retalned Weight
0.000435 0.0110 6.50 2.79 2.79 89.14 on Sieve #| Percent
0.000308 0.00781 7.00 2.38 2.38 91,52 Gravel 4 0.00
0.000197 0.00500 7.65 2.55 2.55 94,07 Coarse Sand 10 0.00
0.000077 0.00185 9.00 3.65 3.65 97.71 Medium Sand 40 0.00
0.000038 0.000977 10.00 1.52 1.52 98,23 Fine Sand 200 43.54
0.000019 0.000488 11.00 0.70 0.70 99.93 Silt >0,005 mm 50,52
0.000015 0.000375 11.38 - 0.07 0.07 100.00 Clay <0.005 mm 5,93
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: The Source Group, Inc. PTS File No: 43538
Project: Golden West Refinery Co. Sample ID: RF-1-15
Project No: 04-GWRC-004 Depth, ft: 15
Grv __ Sand Size Silt Clay
crs | medium | fine
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of Us. 1 Weight, Weight, Weight, Weight Phi Particle Size

Inches |Mi|limeters Screen No. grams percent | percent percent Value Inches |Millimeters

0.2500 6.351 -2.67 174 0.00 0.00 0.00 5 2.05 0.0095 0.241

0.1873 4757 2.25 4 0.00 0.00 0.00 10 2.39 0.0075 0.191

0.1324 3.364 -1.75 5} 0.00 0.00 0.00 15 2.65 0.0063 0.159

C.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.97 0.0050 0.128

00468 1.189 -0.25 16 0.01 0.01 0.01 40 3.48 0.0035 0.089

0.0331 0.841 0.25 20 0.24 0.24 0.25 50 3.87 0.0027 0.069
0.0278 0.707 ) 0.50 25 0.08 0.07 0.33 60 432 -0.0020 0.050
0.0234 0.595 0.75 30 0.20 0.20 0.53 75 5.33 0.0010 0.025
0.0197 0.500 1.00 35 0.50 0.50 1.03 84 6.23 . 0.0005 0.013
0.0166 0.420 1.25 40 0.61 0.61 1.64 90 7.04 0.0003 0.008
0.0139 0.354 1.50 - 45 0.47 0.47 2,11 95 8.16 0.0001 0.004
0.0147 0.297 1.75 50 0.81 0.81 2.82
0.0008 0.250 2.00 60 1.46 1.46 4.38 Measure Trask Folk-Ward
0.0083 0.210 - 2.25 70 2.94 2.94 7.32 Median, phi 3.87 3.87 3.87
0.0070 0177 2.50 80 4.80 4.80 12.12 Median, in 0.0027 0.0027 0.0027

0.0059 0.148 2.75 100 6.47 65.47 18.59 Median, mm 0.069 0.069 0.0689

0.0049 0.126 3.00 120 7.29 7.29 25.87

0.0041 0.105 3.25 140 7.43 7.43 33.30 Mean, phi 3.7 4.44 4.25

0.0035 0.088 3.50 170 7.18 7.18 40,48 Mean, In 0.0030 0.0018 0.0021

0.0029 0.074 ars 200 8.71 8.71 47.19 | [Meen, mm 0.078 0.046 0.053

0.0025 0.083 4.00 230 6.07 6.07 53.26 :

0.0021 0.053 4.25 270 5.35 5.35 58.61 Sarting 2.264 1.792 1.821
0.00174 0.0442 4,50 325 4.67 4.67 £83.28 Skewness 0.822 0.322 0.364
0.00148 0.0372 4.75 400 4.06 4,08 67.34 IKurtosis 0.280 0.703 1.061
0.00123 0.0313 500 450 3.56 3.56 70.90 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 4.01 4.01 74.91 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.57 3.57 78.48
0.000615 0.0156 6.00 3.53 3.53 82.01 Description Retained Waeight
0.000435 0.0110 8.50 ) 4,25 4.25 86.26 on Sieve # Percent
0.000308 0.00781 7.00 3.54 3.54 88.80 Gravel 4 0.00
0.000197 0.00500 7.65 . 3.54 3.54 93.24 Coarse Sand 10 0.00
0.000077 0.00185 9.00 4,39 4.39 97.73 Medium Sand 40 1.64
0.000038 0.000977 10.00 - 1.56 1.56 99.29 Fine Sand 200 45,56
0.000019 0.000488 11.00 0.65 0.65 99.94 St >0.005 mm 46,15
0.000015 0.000375 11.38 0.06 0.06 100,00 Clay <0.005 mm 6.66
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, inc.

Phone: (562) 907-3607

Fax: (562) 907-3610
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SOIL VAPOR AT 5 FEET BELOW GROUND SURFACE
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CHEMICAL PROPERTIES SBHEET |
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CHEMICAL PROPERTIES SHEET

Henry's Heanry's EnLhakay af
law constant  law constant  vaponzation at  Marmsl Unit
Dhffusivity Diffusivity  ar reference refarente the normat builing Critical Molecular rigk Reference
In ar, Inwater,  Lemperatwe, temperaturg,  Boiing point,  polnt,  temperature,  weight, factor, tonc,,
B 0y, H Ta Ay, Ty Te Mw URF RfC
(smi/s) {em?/s)  (atm-m¥/mol) {°C) tcal/mal) (") °K) {g/mal) grmdy! (mg/m®)
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INTERMERIATE CALCULATIONS SHEET

Stratum A Stratum B Suatum © Straturm A Sratum A Stratum A Stratumn A floor-
i Sourcex soil soll soil effective soll soll sail wall Bldg.
Exposyre huilding alr-fillad air-filled air-flled total fluid Intrinsic relative alr  effective vapor sERAM Soit ventilation
duration,  sepsration,  porosity, porosity, poresity, saturation, parmeablity, permeability,  permeability, perinetar, gas rate,
T br it u,’ s Sie K, kip ky Rerack cone, Chusaing
[sac) {cm) {em*/en?) {om®/em?) {om*7em™) tem¥/em® tem?) (o) {em?) {em) {pg/m) (em?/s)
[7eaew08 [ 137 [ 0284 | ERROR I ERROR I #NA T F ENZA [ EWA T V.00E0B | 4000 | &20E¥0Z | 6.7BE+D4
Avea of . Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Herry's faw Henry's jaw Yapor A B C averalt
SpECE te-total depth vaporizatlon at constant at constant at viscosity at effectve effestive effactive affective Diffusion
balow area below ave, soil ave. 5ol ave, 50il ave, soft dgiffusion diffuslon diffusion diffuston path
grade, ratio. grade, lemperature, temperaturd, tenperatiig, lemperature,  coefficient, coefficlent, coefficlent,  coefficient, lengih,
Ap n Zeinck Ablyrg Hrg H'sg Itrg g [P D [ L
(em?y {unitless} {cm) (cai/mal) {atimem’/mol) (unitless) (g/cm-s) {cm®/s) fem®/s) {em*/s) {em?/s) {em)
[(.00E+06 T 500603 | 15 | 9,994 [ 74303 | 305601 | 1.806-04 | 7.576-08 | C.00E+00 | 0.00£400 | 7.576-08 | 137 ]
Exponent of infinite .
Average Crack aquivalent source Infinlte
Corivection Sourte vapr effective foundation Indoor s0Lrce Uit
path " vapor Crack flow rate diffosion Area of Peclet atlenuation bidg. risk Reference
length, conc., radivs, into bldy., caef{i;iem. crack, number, coafficiant, £one., factor, tonc.,
Ly Caouree Ferack Qe Dt Araek exp(Pe’) i Chugting . URF RIC
{em) tngfm®) {cm) (em¥/5) {cm’/s) fom®} {uritass) {unitless) (ugsm®y {ug/m*y! tmg/en®)
[ 15 Tezokspzl 125 | "833E001 | 757608 | 5006403 | 363600 ] 400604 | A04e01 | 25606 | 1.06+00 ]
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CHEMICAL PROPERTIES SHEET

Hanry's Hanry's Enthalpy of
law constant  law constant  vaporization at  Normal Unit
Biffusivity Biffusivity @t reference  reference the narmal boiling Critleat Molecutar rigk Reference
in air, nweter, tempersture, temperature,  Bailing point, point,  temperaturs, weight, factor, onc.,
[N 0, H Tw AHy Ty Te MW URF, RIC
{cm?/s) (em¥/s)  (am-m¥inal) () (cal/mol) %) (°K) (a/mal} (pg/m’l' {mg/m?)
{ B.BOE-02 | 9.80E-06 | 5,54E-03 | 25 | 7347 _ [%53.24] se216 | 7801 | 29608 | 3.06-G2 |

SV_GWRC_@1 O_I_Benz,xls

Fatd



INTERMEDIATE CALCULATIONS SHEET

: Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Flogr-

: Source- soll soll soll cffactive 50il soit sait wall Bldg. .
Exposure butding alr~filled alr-filled air-filled total fluid nringic relutive air  effective vapor sedm Soil ventilation
duration,  Separation,  porosity, porosity, Porosity, saturation, permeability, permeability, permeabiity,  perimeter, gas rate,

¥ Ly n? [N [ing S k. kiy ky Rerpek cone, Qbsviting
sec) {cm) (cm*/em®) (cin’/om®) {em’/am?y {cm¥sum’) {om¥y {em?) {em?) {em) (pg/m*) tem®/s)
[7B8E+08 | 2888 [ 0.2B4 ] ERROR I ERROR i H#N/A [ “#wa T wn/a | 00608 | 4000 | ®7oes0e | 7Rz ]
Area of Stratum Stratum Stratum Total
enclosed Cratk- Crack Enthalpy of Henry's law Henry's law Vapor A < ovarall
space to-total dapth vapgrization at constant at constant at viscosity at effective efferntive etective effective Diffusion
below area below ave. solt ava. soll ave, soil ava, &oif diffusion dffusien diffusion diffusion path
grade, ratig, grade, temperature, tamperaturs, {emperature, temperature,  coefficient, coefficient,  coefficient,  coefficiant, length,
Ag I Lorack AHurs Hrs H'ys L ety D e oo La
{em?) {unitless) {cm) {al/mab (atm-m/mol {unitless) (gdermi-s) {emtys) tomi/s) (em?*/s) {em?/s) tem)
[1.00E+06 [ 5.006-03 | 18 ] 7977 [ 52903 | JT7EC1 | 1.80£-04 | B.88E-08 | O.0CE+00 | O.00E+00 | 8.88503 298 ]
Expunant of infirite
Average Crack - gquivalent SOLTCE Infinite
Convettion Source vapor affective foundation indegr source Wit
piith vapor Crack flow rate diffusion Area of Peclet attanuation bldg. rlsk Referenca -
{ength, £one., radis, into bldg., caefficisng. crack, nuraber, coefticient, CONC., factor, conc.,
Ly Csotece Tetaek Caan D L p— exp| Pef) it Cuuiiting URF RFC
{cm) (ng/m) {cm) {om®/s) {cm?/s} (em?®) {uniilass) {uniglsss) frg/m’) (ng/m?*y* (mg/mt)
I 15 1 9.70E<07 [ 1.25 BI3E+0Y | 8.88F-03 | _ 5.00E¢03 _ | 1.40E+0B 1 331604 T 321500 29605 | 3002 |
END
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GHEMICAL PROPERTIES SHEET

Hanry's Henry's Enthalpy of
. law constant  faw constant  vaporization at  Mormal Unit
Diffushty Diffusivity  at reference  reference the nermal boling Critical Molagular tisk Reference
in air, inwater, temperature, temperature, boling point, - polt, temperatura,  walght, factor, cone.,
Dy Dy, H T AHgy Ty Te MW URF RfC
{em?/s) (am?/s) _ {atm-m*/mal) [ {cal/mal) °K) {°K) lo/mal)  (g/m®  tmg/m)
7.50E-02 [ 7.806-06 T 7.866-03 | 25 [ 8501 [409.34] 61720 | 106,17 2,5E-06_| 106400




Stratum A

Stratum B

NTERMEDIATE CALCULATIONS SHEET

Stratum € Stratum A Stratum A Stratum A Stratum A Floor-
Source~ soll soil s0il effective sail sail sail wall Bldg.
Exposure buiding air-filled alr-fillgd alr-fillad total fluid intrinsic relative alr  etfective vapor seam Soil vantilation
duration,  separation,  pOrsity, porosity, poresity, saturation, permeability, permeability,  permeability,  psrimeter, gas rate,
T Lr ot [ u,° Ste L4 Ly v Keraele cone, Quswita
(sec) (em) {em*/em®) {em*/em®) _em*/em®) {cmt/em?) {cm?) {em?) (em?) {em) {pg/m?®) (em?/s)
[7p8E+08 | 2808 | 0284 | ERROR [ ERAGR | B/A, [ T7iwA 7 #n/A | T.0DE-OE T 4000 | 208E+04 | G.78F-04
Area of Stratum Stratum Straturn Toval
anclosed Grack- Crack Enthalpy of Henry's law Henry's law Vapor A B C averall
space ta-total depth vaporization at constant at constant at viscosity at effectivg effectlve effective affactive {ffusion
baiow area below ave. 50il ave, soif ava. Foil ave. soll diffuston diffusien diffusion dlffusion path
grate, ratio, grade, termnperature, temperature, temperaturg, temperature,  coafficient, coafficignt, coefficient,  coefficlent, length,
Ag ] Zesark Ay rs Hyg H'rs, wes [ 07y i *hy Ly
fem?y {unitless) {cm) . {cal/mol) (asm-m/mal) {unitless) {g/cm-5) {um?/s) {em?/s) (cm?/s) (em?/s) (em)
[ To0E+06 | 500603 [ 15 . ] 9,984 [ 7a3e03 [ B80SEDT [ 1.80604 | 7.576-03 | _ 0006400 | 000600 |_7.578-08 | 289.8
Exponent of Infirite
Avarage Crack squivalent solrce Infimte .
Canvection Source vapor effective foundation ngdoor SOUrce nit
path vapar Crack flow rate ffusion Arga ot Paclat attenuation bidg. Fisk Referance
length, canc., radius, into bldg., coeﬂiclfnt, crack, number’, vogfficient, CUMG, factor, cone,,
Lo Canrsy Feset ot i Acsox aup(Pe’) g Cuuting URF RfC
{em} {ugsm?) fem) (cm’/s) {emé/s) {em®) {unitlass)  funitless) (ngims: tug/m?y! (mgsm*
i 15 [ 23BE+04 [ 198 [ 833001 |  7.57e-03 | G00F+03 | 3.636+00 | 203609 | GO9EGO | Z5E08 1.0E+00" ]
END |
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of .
law canstant  law constant  vaporizationat  Narmal Unit
Ciffugivity Oiffugivity  atreference  refarence ths normal hoiling Critical Motecudar risk Referonca
‘i air, nwater.  tamperature, temperature,  bofling point,  point, temperature,  weight, lactor, cone.,
0, Dy H Th At T Te MW URF RFC
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INTERMERIATE CALCULATIONS SHEET

Stratum C Stratum A Stratum A Stratum A Stratui A Foer-
Source- soil soil soil effective sail soil sof wall Rlclg.
Expusure building alr-filed wir-filled air-filled total-fluid Intrinsic relative alr effactive vapor ssam Soit ventiiation
duratlen,  separatlan,  porosity, porosity, porosity, saturatlon, permeability, permeability, permeabibty,  perimeter, gas rate,
T [ i e Ih,* S k, Ky Ky Kotk cone. Qs
{sec) {cm) {cm/cm®) {em*em®) (cm®/em?) {emizenmity: (em?) {em®) {om?) {cm) (ng/m?) {cm¥/s)
[7.88e+08 [ 4422 [ 0.284 | ERROR i ERROR [ WA [ s/a ] #NA [ 1.00E0B | 4000 | 114Ev08 | G7ake0q |
Area of Stratum Stratum Stratum Total
anclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B » overall
space to-total depth vaporization &t constant at . constant at viscosity at effective affective effective effective Diffusion
below args halow ave. suil . ave. soll ava, soil ave, soll diftusion diffusion diffusion diffusion path
grade, ralic, grade, temperature, temperature, temperaturs, temperaturg,  coefficlant, coefficient, coefficient,  coefficlent, kength,
Ag i Lovack AHyrs Hrg H'rg i3 oy (£l 0™ oy Ly
(em'y (urtless} {em) {cal/mal) {atm-m*/mal) {unitiess) (9/cm-s) {em?/e) {om?/s) (emi/s) {em®/s} {cm)
[ 1.00E+06 | 5.00E-03 [ 15 _ | 7,977 [ sese03 T 237v&0) [ 1.60E04 | B8.8BE-03 | C.00E+00 | 0.00E+00 | B.BRE-03 ] 4dz2.2 |
Exponent of Infinite )
Average Crack atulvalent SHUrce Infinite
Convaction Source vapor affective foundatioh indoor source Unit
path vapor Crack flow rate diffusion Area of Peciey attenuation bldg. risk Refarence
length, CONG., ragius, inte bidg., coefficient, crack, numbar, coefliciant, cone., factor, CONc.,
Ly Csoince Fermck Quu i Acrack GYP(F’GF) I Chuiictig URF RfC
(cm) {ng/m®) {em) (cm?/s) {em?/s) {em?) (unitless) {unitiass) (ngrm) {ng/m?y! (mg/m®}
[ 15 [ 1eEs03 T 325 | 8336¢017 | _ BBBEGS |  5.O0E+03 | 1406408 | 230604 | 272601 | 29805 | 3S.06-00 ]
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October 7, 2013

Mr. Adnan Siddiqui

l.os Angeles Regional Water Quality Control Board
320 West 4" Street, Suite 200

[Los Angeles, CA 90013

Subject: Revised Groundwater Monitoring Program Review
Cleanup and Abatement Order No. R4-2004-0020
Golden West Refining Company — 13539 Foster Road, Santa Fe Springs, CA
(SCP No. 0227A, Site ID# 2040073)

Dear Mr. Siddiqui,

In a letter dated July 30, 2013, the Los Angeles Regional Water Quality Control Board
(RWQCB) commented on the March 2012 Groundwater Program Review (SGI Report)
prepared by The Source Group, Inc. (SGI) for the former Golden West Refinery Company
(GWRC) located in Santa Fe Springs, CA (Site).

On September 12, 2013, GWRC submitted a “Response to LARWQCB fetter dated July 30,
2013 which included “Comments to: Response to Groundwater Program Review Cleanup and
Abatement Order No. R4-2004-0020, RWQCB July 30, 2013 prepared by SGI| and dated
September 6, 2013, indicating that a revised groundwater monitoring program would be

prepared and submitted to the RWQCB. This document presents the proposed revisions to the .

currently approved groundwater monitoring program for the former GWRC Site.

Figures 1 and 2 indicate the wells that are currently being sampled on a semi-annual basis and
additional wells that SGI proposes to add to the current groundwater monitoring program.
Table 1 presents the sampling frequency, analysis and rational for the wells to be included in
the proposed revised groundwater monitoring program.

Figure 1 indicates those Artesia wells that SGI proposes be included in the revised
groundwater sampling program. In order to provide additional on-site monitoring points in the
Artesia aquifer, SGI proposes sampling 8 additional wells, which will increase the total Artesia
wells being sampled from 10 to 18 wells. As shown in Figure 1 and listed on Table 1, the
sentinel downgradient wells A-38A, A-39A, AO-10 and AO-11 will be supplemented by the
additional well AL-3 which is proposed to be sampled on a semi-annual basis. Wells within the
refinery property and at the lateral edge of the plume (wells A-17R, A-21A, A-10A)} will be
supplemented by the additional wells A-5A, A-29A, A-48 and AO-18 which will also be sampled

1962 Freeman Avenue,
Signal HIll, California 90755

FINAL text.docx



Mr. Adnan Siddiqui
October 7, 2013
Page 2 of 3

semi-annually. Upgradient and side-gradient wells AQ-21, MW-2A and A-4A, with additional
wells A-3A, AO-6 and AO-20 will be sampled annually.

Figure 2 illustrates the proposed monitoring program changes in the Semi-Perched zone. The
current program includes sampling of upgradient semi-perched well PO-10, and of the
Carmenita Sump. As indicated in previous reports submitted to the LARWQCB, the Carmenita
sump groundwater flow results from a groundwater capture zone at the southern edge of the
former refinery and the current semi-annual sampling of the GWRGC Carmenita Sump
Groundwater Remediation System inlet location provides significantly relevant monitoring data
for a large area. '

As previously stated, GWRC and SGI strongly disagree with the full assignment of the LNAPL
plume south of the former refinery to GWRC, and believe that this assignment was not
technically justified by the RWQCB. With respect to the RWQGCB's. concern about the plume
located in the area of Cambridge Court, Rosecrans and Fidel Avenues, GWRC proposes a
single round of sampling of the Semi-Perched groundwater zone which would include sampling
periphery wells PO-5, PO-12, PO-13, PO-14 and PO-18. This sampling would be conducted
as part of the upcoming semi-annual Q1 2014 groundwater sampling event.

As previously described in the March 2012 SSGI Report, groundwater monitbring well PO-7
installed in May 1989 was drilled at a location more than a mile from the GWRGC refinery and
adjacent to the petroleum storage tank farm located near the corner of Excelsior Drive and
Norwalk Blvd. SGI believes that the groundwater sampling data collected from well PO-7 have
no relevance to the former GWRC property and should not be associated with the GWRC
monitoring program. SGI proposes destroying well PO-7 after acquiring County of Los Angeles
permits and the necessary access agreement.

The proposed updated groundwater monitoring program detailed above will provide an
enhanced set of data and will lead to a better understanding of the Site groundwater plumes
and the relevance of wells included in the current ongoing semi-annual monitoring program.
With your permission, GWRC will implement this program during the upcoming monitoring
event set for the first quarter of 2014. :

The Source Groun, Inc.



Mr. Adnan Siddiqui
October 7, 2013
Page 3 of 3

If you have any questions, please call us at (562) 5971055,

e

Sincerely,

The Source aruun.?l '

e
Praprnantier

Principal Geologist
cc: Chris Panaitescu, Golden West Refining Company

Attachments: Figure 1. Revised Groundwater Monitoring Program,
Figfure 2: Revised Groundwater Monitoring Program,
Semi-Perched Groundwater Zones
Table 1: Revised Groundwater Monitoring Program

The Source Group, Inc.
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TABLE 1

Former Golden West Refinary

Proposed Groundwater Monlioring Program

Sampling of Selected Wells, 8smi-Annually to Annually

[Proposed Sampling ;

Well No. Current Sampling Fraquency Resommended Analyses Ratlonale

MW-2A Semi-ennually Annually TPH, BTEX, Oxyganates Upgradient weli

A-48 - Semi-annually TPH, BTEX, Oxygenates Downgradlent of A-17R and STF

A-4A Sami-annually Annually TPH. BTEX, Oxygenates Upgradient Wall

A-21A Semi-annually Seml-annually TPH, BTEX, Oxygenales MIBE Local Plume

A-20A - Semi-annually TPH, BTEX, Oxygenates Downgradient of A-21A

A-17R Semi-annually Sami-annually TPH, BTEX, Oxygenales MIBE Local Piume

A-10A | Semi-annually Sami-annually TPH, BTEX, Oxygenates Dewngradient of A-17R

AC-18 - Semi-annually TPH, BTEX, Oxygenatas Southeastern Edge of Plume -

A-38A Seml-annually Seml-annually TPH, BTEX, Oxygenates Downgradient Sentinel Wall

A-30A Semi-annually Semi-annually TPH, BTEX, Oxygenates Downgradient Santinel Well

AL-3 - Semi-annually TPH, BTEX, Oxygenates Additional Downgradient Seﬁiinel Well

A-3A - Annually " |TPH, BTEX, Oxygensates Northern Edge of Plume

AC-10 Semiannually Sami-annuelly TPH, BTEX, Oxygenates Downgradient Sentinel Well

AC-11 Semi-annually Semi-annually TPH, BTEX, Oxygenates Dawngradient Sentinel Well

AD-20 - Annuelly TPH, BTEX, Oxygenates Upgradlent Artesia Wall and lateral extent of LNAPL
AC-21 Semi-annually Annually TPH. BTEX, Oxygenates Northem Edge of Plume

AD-6 - Annually TPH, BTEX, Oxygenales Upgradient Arfesia Well

ABA . semi-annually TEH, BTEX, Oxygenales ﬁ\;ﬁ?m Edge of Markating Area MIBE Plume, Cowngradient Edge of Wesl Tank
Carmenita Sump geml-annually Semi-annually TPH, BTEX, Oxygenales Representatlve of Semi-Parchad STF Groundwater
P-10 Semi-annually Annually TPH. BTEX, Cxygenales Upgradient 8ami-Parched Weli

(14 2014: Sampling of PO-5, PO-12 o PC14 and PC 18

Confirmatlon of Lateral Delinsatlon and of Plume Stabllity

PO-7

Proposed abandonment - manitoring wall mare than one mlle from GWRG -
Irrelevant fo GWRC

Table 1 - Proposed GWMON

10f1

The Source Groun, Inc.
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GOLDEN WEST REFINING COMPANY

June 23,2014 ' . 0.142199

Mr. Adnan Siddiqui -
CRWQCB, Los Angeles
320 W. 4™ Street, Suite 200
Los Angeles, CA 90013

RE: Former Golden West Refinery
13539 Foster Road
Santa Fe Springs, California 90670
Serti-Annnal Groundwater Monitoring Report (January -July 2014)

Dear Mr. Siddiqui:

Presented herein is the Semi-Annual Groundwater Monitoring Report (January ~July 2014) for the
former Golden West Refinery, located at 13539 Foster Road, Santa Fe Springs, California (Figure 1).
This report presents the results of the groundwater monitoring and sampling, and a brief description
of hydrocarbon recovery activities conducted during the First Semester 2014 (January ~July 2014),
Golden West Refining Company (GWRC) has retained the services of Earth Management Company
(EMC) to conduct semi-annual monitoring, sampling, and hydrocarbon recovery activities at this site.

If you should have any questions, please call us at (562) 921-3581, Ext. 260 (Simon), Ext. 325 (Larry), or
Ext. 390 {Chris). :

Respectfully submitted,

Simon Tregurtha

Professional Geologist No. 2,
Project Manager, GWRC . _ '
Chris Panaitescu é
General Manager, GWRC
Ce:  File

Nicole. R. Gleason (King Williams & Gleason LLP)

13116 Imperial Highway, P.O. BOX 2128, Santa Fe Springs, CA 90670-0138
" Tel (562) 921-3581 * Fax (562) 921-7510



Prepared by:

Simon Tregurtha
Professional Geologist No. 9089 Professional Geologist No. 549
Project Manager, GWRC

SEMI-ANNUAL '
GROUNDWATER MONITORING REPORT
(January ~July 2014)

Submitted
by:

Golden West Refining Company

13116 Imperial Hwy
Santa Fe Springs, CA 90670

Reviewed by:

-
r

: Larry Higinbotham

Chris Panaitescu
General Manager, GWRC
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1.0 INTRODUCTION

Presented in this Semi-Annual Groundwater Monitoring Report (January —July 2014) are the results of
recent groundwater monitoring, sampling, and remediation conducted at Golden West Refining
Company’s (GWRC's) former refinery (the Site) located in Santa Fe Springs, CA. These activities were
performed in compliance with Cleanup and Abatement Order (CAO) No. R4-2004-0020, the
LARWQCB letter dated October 11, 2005, Resolution No. R06-004, Waste Discharge Requirements
Order No. R4-2006-0037, and Monitoring and Reporting Program C[-9023 and included:
»  Semi-Annual groundwater monitoring consisting of fluid-level monitoring to identify
changes in the free- and dissolved-phase hydrocarbon plumes and to calculate the
- gradient and estimate the groundwater flow direction;
Semi-Annual groundwater sampling of selected wells;
Extraction of LNAPL from semi-perched and Artesia groundwater zones; :
Operation of the soil vapor exiraction systems in the West Tank Farm (WTF), South Tank
Farm (STF),
» ~ Operation of the groundwater remediation and soil vapor extraction systems in the STF
groundwater barrier area; :
> Operation of the groundwater remediation system in the Processing Unit Area (PUA);
and .
> Operation of the SVE systems in the PUA and Marketing Area (MA)

Y VY

Results of groundwater monitoring, sampling, and remediation activities have been reported on a semi-
annual basis since the initiation of the Groundwater Management Program in 1993, The recovery of
hydrocarbons was reported in detail in previous semi-annual reports; however, this and future semi-
annual reports will only present a brief description of hydrocarbon recovery operations, as a detailed -
description of the remediation results are reported under separate cover in the site-wide status
update/remediation quarterly report, under a format approved by the RWQCB.

1,1 Site History

The former Golden West Refinery property is located in the city of Santa Fe Springs, California, near crude
oil-producing fields, but no oil and gas drilling activities are reported to have occurred on this site.
In 1925, Wilshire Oil Company ("Wilshire") purchased the Refinery Property and built storage facilities
with more than seven (7) million barrels capacity. In 1936, Wilshire constructed an oil refinery
located east of Carmenita Road and north of East Foster Road, where gasoline and other finished
petroleum products were manufactured. In 1960, Gulf Oil Corporation ("Gulf) purchased the Refinery -
Property from Wilshire. Gulf refined crude oil into finished gasoline, heavy fuel oils, diesel fuel and
asphalt. In 1983, GWRC purchased the Refinery Property from Gulf, GWRC operated the refinery
process unit until February 1992, when crude oil processing operations were suspended. Only fuel
transport operations were conducted by GWRC at the Refinery Property from February 1992 to
August 1997,

The refinery facility (depicted in Figures 1 and 2) was formerly divided into four areas which
included the: '

»  Process Unit Area (PUA);

»  West Tank Farm (WTF);

> South Tank Farm (STF); and

»  Marketing Area (MA).
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The former PUA, located in the northeastern part of the former refinety propetty, was utilized as the
main processing area, The former STF and WTF areas were used for storage and blending of crude oil,
intermediate products, and finished products, These finished products were then loaded and
distributed in the MA. :

Starting in 1997, the WTF, STF, PUA, and MA have been entirely demolished and redeveloped into
light manufacturing industrial and commercial warehouse facilities. During each site redevelopment,
all primary potential contaminant sources (storage tanks, piping, processing units, etc) were removed,
along with secondary sources of contamination (impacted shallow soils).

1.2 Groundwater Monitoring 7

Two shallow groundwater zones have been identified under the site. The uppermost water-bearing zone
- is the Semi-Perched zone and is found locally at depths ranging from 20 to 50 feet bgs in the
Bellflower Formation in the southern part of the STF and extends southwest off-site, with a general
southwesterly gradient direction. Underlying the Semi-Perched zone, the Artesia Aquifer is found in
the Lakewood Formation at a depth of approximately 65-100 ft below grade. This groundwater
zone also shows local mounding and local lateral discontinuities, and generally has an easterly
groundwater gradient.

During this .reporting period, as part of routine groundwater monitoring, GWRC conducted the
following activities:

» Fluid levels were measured in all accessible monitoring wells in both groundwater
zones to estimate the direction and gradient of groundwater flow;
» Free-phase hydrocarbon occurrence and thickness were monitored; and
» Selected monitoring wells were sampled and analyzed.

The locations of on- and off-site monitoring wells completed in the Semi-perched and Artesia groundwater
zones are shown on Figure 2. Figure 3 illustrates the Semi-Perched zone and Artesia aquifer barrier wells
along the southern boundary of the STF.

1.3 Hydrocarbon Recovery

Hydrocarbon recovery has been conducted at the GWRC facility utilizing several different recovery
methods which have included: extensive soil removal, LNAPL removal by hand bailing or by automatic
equipment, portable pumping units and vapor extraction. Hydrocarbon recovery is reported in detail in
the site-wide quarterly report, submitted under separate cover,

During this teporting period GWRC operated: SVE systems GW-6, GW-7 (located in the WTE), GW-9
(located in the MA), GW-10 and GW-11 (located in the STF), and GW-13 (located in the PUA);
LNAPL recovery systems GW-10 (located in the STF) and GW-12 (located in the PUA); and
Groundwater Pump and Treat system GW-9 (located in the MA).

Groundwater extracted from the City of Santa Fe Springs' Carmenita Sump pumping system is treated
by the Groundwater Pump and Treat system GW-9 before being discharged into the sewer.

Details of free-phase liquid hydrocarbon recovery activities are provided in Section 3.
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2.0 GROUNDWATER FLOW

GWRC monitors water bearing zones that underlie the property on a semi-annual basis. Groundwater
gauging in all monitoring wells for the current reporting period was conducted on April 1, 2 and 3,
2014, and selected wells were sampled on April 3, 2014, Data collected during semi-annual activities
is used to determine groundwater flow directions and gradient variations from each zone.

Results of groundwater gauging and samlﬁling are listed in Tables 1 and 2. Field gauging data are
included in Appendix A,

2.1 Semi-Perched Water-Bearing Zone

The Semi-perched water-bearing zone is locally encountered at depths ranging from approximately 20 fi
bgs in most areas o 45 feet bgs locally. This laterally discontinuous zone is unconfined and occurs both on
and off GWRC property. The soils in this zone are composed of clay and silt, with lenticular sand and
- gravel layers, The sand and gravel layers are saturated in some areas within and south of the GWRC
property and forms the Semi-perched zone. Where these lenticular sands and gravel layers are not
underlain by less-permeable clay and silt layers, the Semi-perched zone is absent (TriHydro, 1991).

The Semi-perched zone appears to be laterally continuous beneath the southern section of the STF and
southwest offsite the property. Groundwater elevations in the Semi-perched zone measured during the
First Semester 2014 semi-annual groundwater monitoring event were generally similar to those
observed during the previous monitoring event. The dominant groundwater flow direction in this area and
in this groundwater zone remained predominantly to the southwest under a hydraulic gradient of
approximately 0.004 ft/ft, which is generally consistent with previous monitoring periods. Groundwater
elevations and flow directions for this First Semester 2014 monitoring event are shown on Figure 4.

2.2 Artesia Aquifer

The Artesia Aquifer is the uppermost nearly continuous water-beating zone underlying the Site,
encountered at depths ranging from approximately 65 feet bgs southwest of the site to over 100 feet bgs
cast of the Site. Although the Artesia Aquifer appears to be relatively continuous laterally, historical
groundwater gauging data indicates significant changes in groundwater elevation within the aquifer
suggesting local discontinuities or perching conditions at depth under the site within this aquifer's depth
interval, -

_ The Artesia Aquifer is composed of fluvial sediments of gravel, fine to coarse sand, and interbedded silt

- and clay. The lithology of the upper portion of the Arfesia Aquifer, where most of the Artesia monitoring
wells are completed, is irregular and reflects a complex sequence of interbedded and laterally
discontinuous layers of sand, silt, and clay (TriHydro, 1991). :

During this reporting period, groundwater in the Artesia Aquifer beneath the site was generally found at
depths similar to those observed during the previous monitoring event, Groundwater gradient and
direction varies throughout the site and surrounding areas with localized mounding, however, in general
the groundwater flow is generally to the east-northeast as shown on Figure 5.
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3.0 FREE-PHASE LIQUID HYDROCARBONS

GWRC has monitored free-phase hydrocarbon in groundwater since purchasing the Site in August 1983,
The current distribution of free-phase hydrocarbons in the Semi-perched zone and Artesia aquifers is
illustrated on Figures 6 and 7. Please note that due fo the scale of the figures presented in this report

(I-inch = 600-feet), the size of the plumes may be exaggerated.

The area surrounding the Refinery includes multiple commereial and industrial facilities, some of which
historically operated gasoline, diesel or waste oil storage tanks. In 2011 and on behalf of GWRC, The
Source Group Inc. (SGI) conducted a review of historical records as collected by Environmental Data
Resources, and examined files at the City of Santa Fe Springs, Norwalk (through the County of Los
Angeles records) and the RWQCB. Results of the 2011 file review were presented in the SGI
Groundwater Moniforing Program Review, dated March 12, 2012, which also included an evaluation of
free product samples that were collected on February 7, 2012, and submitted for laboratory fingerprinting
analysis. The SGI Report concluded that the fice-phase hydrocarbons in the semi-perched groundwater
zone southwest of the refinery can be attributed to off-site sources.

Groundwater sampling and modeling of hydrocarbon concentrations in groundwater beneath the Site were
performed by TRC and reported in the September 2002 Fate and Transport Modeling, Former Golderi
West Refinery, Results of modeling in both the Semi-perched zone and Artesia aquifer indicate that the
hydrocarbon plumes are stable and decreasing under current remedial conditions and that biodegradation
is actively occurring at the site, under sulfate-consuming anaerobic conditions. Simulations of past and
future plume migration indicate that migrations of the free- and dissolved-phase plumes are limited, and
that the LNAPL removal and groundwater monitoting programs currently in place are adequate if
continued to a point of diminishing returns, As reported in 1998 Lawrence Livermore Study (Rice et al,
CA LUFT Historical Case Analysis), groundwater contaminated benzene plumes at 90% of the studied
217 sites extended to 255 feet or less, and the median plume length was 101 fi, Based upon the above-
mentioned TRC report and the Lawrence Livermore Study, GWRC believes that it is highly unlikely that
free and dissolved phase hydrocarbons observed in offsite wells, located more than approximately 500-
feet from the boundary of the GWR property, can be attributed to historical refinery activities,

GWRC has maintained two objectives for the hydrocatbon monitoring and récovery progtam: (1) Monitor
and define the extent of subsurface fiee- and dissolved-phase plumes associated with the former refinery;
and (2) Remediate and evaluate the effectiveness of hydrocarbon recovery efforts.

The GWRC hydrocarbon monitoring program has defined the extent of two main plumes of subsurface
hydrocarbons: one apparent plume in the semi-perched zone and one apparent deeper plume in the Artesia
Aquifer. '

3.1 Semi-Perched Water Bearing Zone Free Phase Hydrocarbons _

GWRC monitors for hydrocarbon thickness in observation and barrier wells within Semi-perched and
Artesia wells as required by CAQ R4-2004-0020. Free-phase hydrocarbon thickness in Semi-perched
wells is presented in Tables 1 and 2 and is illustrated on Figure 6.

The STF bartier recovery system extracts hydrocarbons from the Semi-Perched zone plume. The barrier
extracted free-phase product from Semi-perched wells is pumped to an on-site above ground product
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storage tank (AST) installed as part of the upgraded STF barrier system compound GW-10, The SVE
system also removes residual LNAPL in vapor phase from the shallow groundwater and soil,
Free-phase hydrocarbons are also extracted by the city's Carmenita under-crossing de-watering sump.
The sump consists of lateral conduit piping connected to an automated flood-control drain.
Groundwater and occasional free-phase hydrocarbons are recovered from the Semi-perched zone by
gravity drainage and collected in a central sump. The fluids are pumped from the city sump to the former
Marketing area, where they are treated and discharged to the sanitation sewer under LCASD permit No,
016450. '

The current distribution of free-phase product in the off-site wells southwest of the former refinery suggests
that the free-phase plume is a combination of plumes, with multiple origins, Off-site wells located within
. the plume are periodically hand-bailed by GWRC personnel. The product samples removed from the wells
show significant visual variations, suggesting multiple hydrocarbon sources along the apparent length of
the free-phase plume. -

3.2 Artesia Aquifer Free-Phase Hydrocarbons

GWRC monitored all Artesia Aquifer wells (including those in the free-phase recovery program) for depth
to water and depth to free-phase hydrocarbon (if present) on a semi-annual schedule and approximately
twice-weekly to monthly for wells in the hand-bailing program. Hydrocarbon thickness measurements for
the Artesia Aquifer are listed in Tables 1 and 2 and a map illustrating the thickness and lateral extent of
free-phase hydrocarbons in the Artesia aquifer is shown on Figure 7. The lateral boundaries of the free-
phase hydrocarbons plume in the Artesia Aquifer appear to be similar to previous findings.

The STF Barrier LNAPL remediation system (GW~10) is currently operational and utilizes Artesia and
Semi-Perched wells A-7, A-32, A-32E, A-32W, and A-42, and P-2A and P-13. -

The PUA Barrier LNAPIL remediation system (GW-12) is located in the PUA and has been operational
since October 2007. GW-12 consists of a series of five down hole ferret pumps that are connected to
through a series of below surface pipes and hoses to a 2,000-gallon above ground storage tank (AST).
The down-hole ferret pumps are installed in groundwater monitoring wells A-11A, A-62, A-7T1, A-72, and
A-73 and remove free-phase hydrocarbons from above the Artesia Aquifer. '

The volume of free product removed from each water bearing zone and remediation area is reported in
our quarterly remediation reports and is based on disposal documentation provided by the offsite
disposal facility. '

4.0 GROUNDWATER SAMPLING PROGRAM

Currently the groundwater sampling schedule includes collecting and analyzing groundwater samples
from 11 wells screened within the Artesia Aquifer groundwater zone (A-4A, A-5A, A-10A, A17R, A-
21A, A-38A, A-39A, AO-10, AO-11, AO-21 and MW-2A) as required by CAO No. R4-2004-0020
which replaced CAO No. 93-082 on August 23, 2004, Due to the presence of free product in well A-
10A, groundwater samples were not collected from this well and well MW-2A was not sampled as no
groundwater was detected in this well (technicians noted that this well was “DRY™). TPHg and TPHd
by EPA Method 8015B and for BTEX and oxygenates via EPA Method 8260B was analyzed for the 9
wells that were sampled on April 3, 2014.
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5.0 GROUNDWATER QUALITY

During this First Semester 2014 repotting period, GWRC collected groundwater samples from 9 Artesia
wells, and from the Carmenita Sump, as representative for the semi-perched groundwater zone. Results
of the semi-antmal groundwater monitoring and sampling activities are discussed in the following
sections. The findings indicate that the contamination of groundwater under the site is relatively
consistent with previous monitoring events, indicating plume stability,

5.1 Sampling Procedures ' :

Groundwater sampling activities were performed on April 3, 2014. Prior to sampling; each well was
gauged and purged by evacuating at least three casing volumes of water to ensure that representative
- formation water is produced, Well purging was accomplished using disposable PVC bailers attached to
an electrically-driven motor/reel system by a dedicated line. Prior to the initiation of sampling activities
and following completion of each location, all sampling equipment was -cleaned using a three-step
decontamination process. This process included a wash with a biodegradable soap and tap water solution
followed by a double-rinse with tap and de-ionized water, respectively. The Carmenita Sump sample was
collected from the influent piping from the sump to the GWRC treatment compound prior to treatment.
Following well purging and stabilization of pH, conductivity, and temperature, groundwater samples were
collected from each of the wells after recovery of at least 80% using a dedicated sampling bailer and
line. Samples were then transferred directly from the sampling bailer to appropriately labeled and
preserved containers provided by the laboratory. Copies of the laboratory analytical reports and chain-
of-custody documentation are presented in Appendix B,

3.2 Sample Handling and Analysis

Immediately upon collection, each sample container was labeled and placed on ice in insulated coolers for
temporary storage and transportation. The samples were collected by and transported the same day to
Associated Laboratories, a California-certified laboratory in Orange, California, Sample-analysis-
request/chain-of-custody forms accompanied the samples to the laboratory. '

Quality assurance and quality control (QA/QC) for samples collected during this semi-atmual sampling
event included a trip blank, an equipment blank, and a duplicate. The duplicate sample was collected
from well A-21A and submitted without well identification to the laboratory.

5.3 Groundwater Quality Evaluation
The laboratory results are included in Appendix B, The results of groundwater analyses are tabulated in the
accompanying Tables 1 and 2, '

The maximum TPHg and benzene concentrations were reported in well A-17R at 82,200 pg/L and 24,000
ug/L, respectively,

MBE was only detected in two wells above the laboratory detection limits (wells A-17R and A-
21A) confirming a localized and defined presence of MtBE in groundwater under the site. MtBE was
never part of the refinery process at the site, and was only temporarily used during the last stages of fuel
marketing/blending. The presence of MtBE in the WTF area well A-21A is most likely associated
with an upgradient source and the presence of MiBE in well A-17R (located in the Marketing Area) is
most likely associated with the fuel marketing/blending activities conducted in this area. |
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The laboratory analytical results for the Carmenita Sump groundwater influent contained detectable
concentrations of TPHg, TPHd, benzene, toluene, ethylbenzene, and xylenes at 85,500 pg/L, 25,000
pe/L, 2,900 pg/L, 8,200 pg/l, 2,900 pe/L, and 22,000 pg/L, respectively, MTBE and TBA were not
detected above their respective laboratory detection limits in the Carmenita Sump groundwater influent
sample.

The dissolved concentrations of TPHg, benzene and MTBE in the Artesia Aquifer are shown in
Figures 8, 9, and 10, respectively. Please note that due to the scale of the figures presented in this
report (I-inch = 600-feet), the size of the plumes represenied by the isoconcentration lines may be
exaggerated, :

TBA was only detected above laboratory detection level in 2 (A-17A and A-21A) of the 9 wells sampled
this reporting period. The TBA concentrations detected in wells A-17R and A-21A were 12,000 pe/L and
870 pg/L, respectively. TBA was not detected above laboratory detection level in the Carmenita Sump
sample this reporting period.

6.0 SUMMARY AND PLANNED ACTIVITIES

Groundwater monitoring and remediation activities performed at the former Golden West Refinery -

indicate that the groundwater contamination under the site is defined and decreasing. The site is fully
redeveloped and free-phase removal activities continue on the Semi-perched zone and the Artesia aguifers.
The lateral extents of the free-phase and dissolved hydrocarbon plumes are stable, and previous sampling
of the former deeper (Silverado) aquifer confirmed that the vertical delineation was completed by
showing that the deeper aquifer is not impacted beneath the site. With the extensive source removal
activities completed at the site and the on-going remedial activities by GWRC, the groundwater
contamination will continue to be reduced at the site.

- GWRC will continue the operation of the existing remediation systems, and will continue to report
quarterly on hydrocarbon removal operations as required under the existing CAO No. R4-2004-0020
issued by the LARWQCSB in a letter dated August 24, 2004,

The next semi-annual groundwater monitoring and sampling event is scheduled for September 2014.

Closing Comhments

Interpretations expressed herein are based solely upon data collected and provided by EMC and
Associated Laboratories.
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TABLE 1 - SUMMARY TABLE
CURRENT PERIOD GROUNDWATER DATA }
Formar Golden West Refinery - Santa Fo Springs, CA

ANALYYICALFARANETERE WONITORING PARAMETER ELEVATION WELL
Monit/ | TPHg TRHT BT T | E X MTBE TBA [ oW oT8 FT [CABING| GW | DIA | SCREENRD
WELL |AREA| STATUE | Bampie INTERVAL,
Data {my/L.) mg/L) () (gl {ugh) (i} iy {ugn) (Foet) (faoly (fent) {feet) (faml) (foety | #nches) [ (A above magn
sedleval) |
A-3A WTF |mnacT 04/02A4 - - - B B - . - NP 02.11 80,27 0.00 8. 18.60 4 B.01 - 33,04
A-4A WTF [ACT 0410814 <0.00€8 <0,04 <0.18 <0.24 <0.21 <0.45 <0,10 <52 NP T400 8775 000 50,16 2147 4 3,16+ 41.16
ASA vite [acr tabamd] <0068 <0.04 0.1 <0,25 <0.21 <045 <0.18 <5.2 NP 164 7085 0.00 9287 | 2.: 4 12.87 - 37.87
Al Ma_ [INacT 04/0z/14 - - - - - - - . NP 06.08 08.57 0.00 90.05 | 2200 [ 04 -20.8
[¥i STF |INAQT 024 - - - - . - . 89,48 69.08 81,78 .52 4540 | 18.80 4 3,49 - 20,00
A8 MA  |INaGT ndiozia - - - - . - - - 86,71 85.60 78.26 0.08 §7.65 | 2192 [ 432453
A-104 8TF |ACT - 04i09/14 . - - - - - - - 62.58 6300 74.83 0,44 53.80 | 2631 4 13.20 - 48,08
A-11A PUA |INAGT oAiazH4 - - - - - - - - 80,95 60,70 69.15 .35 DT 4 | 1871-4877
A-10R A |INacT /0214 - - - - . - - - 05,07 70.20 70.22 213 9213 | 28.54 4 1013 - 46.13
A-17R ma  acT 040814| 8220 1.7 24,000 700 1,800 6,100 17,000 | 12,000 [ 8541 60.21 0.00 90.80 | 2547 4 12.85- 47,58
[A-108 WTF {INACT 040214 - - - . . - . . NP T 15.20 0,00 9450 | 2328 4 15 -40
A-21A WTF [acT o40an4|  es.00 0.62 4,600 <48 1,160 3,500 1,500 870 NP 7663 68.22 0.00 . | 140 [ 9.23- 84,23
A-21A (D ) o403/14] 23,80 0.60 4,800 <4 1,200 3,700 1,200 770 - . - - . - + $23-34.23
A-220 WTF [INACT 0410214 - . - - - - - . NP 81.22 67.72 0.00 16048 | 1887 4 12,19+ 8719
A-R4A WTF [INAGT 04024 - - - - - - - . NP 70.60 $0.10 100 9983 | 1ni4 4 733-52.93
A26 WTF [INACT 04/02/14 - - - - - - - - NP 7881 92.55 0.00 #1.41 12.80 4 A8
A-26A WTF {INACT fo24 - - - . - - - - NP 76.74 8980 0.00 95.00 | 18,68 4 56308
A-STA WTF [iNaeT 04102114 - - - . - - . - NP 73,20 83,75 0.00 al16 | 1nes 4 T.16-32.18
A-20A Pua [INAST 04kl 14 - - - - - - - - NP 94,54 »100 0.00 97.62 3.20 4 +7.30.- 22,82
=308 PUA _[INaoT- o4j024 - - . - - . - - NP 52,62 >{00 0.00 97,30 4.38 4 | -1r28-1272
A2 STF _|INAGT 0402114 - - . - - - - - 72,66 73.75 [ 140 0040 | 1784 5 2.2-222
A-a28 STF [INACT 040214 - - - - - - - - 72,38 73,38 45,49 100 - . 4 1-28
[A-320¢ STF {INAGT D424 . - - - - - . 73,20 7377 #1.30 0.57 - . 4 2-27
A-24 8TF  [INACT 04/02/14 - . - - - - - . NP 88.28 - 0.00 80.92 1.64 4 B9 -11.4
a-36 8TF [INAGT 0410201 & - - - - - - - - NP 7150 80,52 0.00 8.72 15,19 4 1.0-12.4
A-370, PUA [INACT 04102114 - . - . - - . - 91,22 §5.00 >100 386 94,14 1.97 [l 580~ 24.14
A-aBA PUA [AcT o4:03/14|  <0.0088 <004 0,18 <0.24 Q.2 <045 50,19 <52 NP 10145 14925 | o0 | 10520 [ a7s ¢ | -10.88- 13,11
A-30A puA facT oxoan4| <o.00e8 <0.04 <1.14 <0.24 <0.21 <045 <0,18 <5.2 NP 104,75 11843 | o000 | 10481 0.08 4 | -1014-1088
A4z 8TF  [INACT D424 - - - - - - - - 73.70 7440 10480 | n.8g 098 | 17.00 8 18,7 -13.3
A43 mn [wact 04102114 . B - - . - - - NP 78,30 10207 [ 000 Pl.o8 | 1488 6 -9.4-08
A4 sTE  [iNacT Ddi02I14 - - - - - - - - 68.18 73.65 86.80 437 2609 | 17.80 4 2-32
A-40A PUA [INAST D4/02/34 - - -« - - - - - NP 80,62 [ 0.00 9408 | 1348 4 4,08 - 34,08
A48 STF [noAcc  [osozid - - - - - - - - NOACCESS - . . 91.04 . 4 31.2-6.8
A-52 mA  JINacT w4024 - - - - - - - - NP 07.59 79.77 0.00 wibz | 2003 4 5-25 .
A5t WIF |INACT odinard| - - - - . - - . NP 44,79 93,68 .00 10284 | 1805 [] 5,04 - 2635
A-80 PUA INAGT odi0H4 . - - - - - . - NP 108,85 11630 | .00 1.9 | 18 | 4 5,26~ 24.74
A5 T PUA [INACT 4102114 . . - - - - - . FILM 85.21 53.10 0.00 o686 | 1085 4 1,66 - 31.85
A-62 PUA  [INACT 4102114 - - - . - - . . 5,35 §8.87 7110 0.02 62 [ 3247 4 16.52 -46.62
a-82 PUA  [INACT 04101114 . - . - - - - . NP 78,80 82,70 0.00 9442 | 1782 4 942-30.42
A-64 PuA |INaCT 04/62/14 - - - - . . - - NP .00 *1do 0.00 94,30 5.30 4 | 1581- 1409
A-65 PuA_oRy 0402114 . - - - - - - - DRY - 98,94 0,00 95.54 . 4 1,59 - 30,69
A-B6 PUA JiNacT 0214 . - - - . - . - NP 7444 8348 | 000 pans | 2539 4 14.83 - 4¢.83
h-87 PUA _[INAGT MoRH4 - - - - - - - - 83,37 83.77 59,7 0.40 82.63 9.18 4 237 -27.63
A71 PUA |INACT 04/01/14 - - - - - - - - §2.18 83,97 92.02 179 8517 | 1268 | 4 1479147
A72 PUA |INACT 04101714 - . - - - - - - 74.65 75,85 80,80 .20 078 | 1884 4 3.22-28.76
A-T3 PUA [iMAQT D4/01/14 - . - - - - - - 8555 85.70 75.50 0,18 P428° | 2067 [] 14,28 - 44.20
AL PUA_|INACT 04102114 - - - . - - - . NP CBETS =100 0.00 58,76 2599 4 | 43.37-2163
AL.2 PUA JINAGT 04102114 - - - - - - - - NP 05.08 »100 .| 0po 0012 408 4 [ H288-.22.02
A3 PUA  [INAGT t4i02r14 . - - - - . - - NP 47.03 >100 oo | oee | sz 4 124
AQ-2 08 |INACT 0401114 . - . - - - - - NP 70.48 90,38 0.00 B5.56 | 15.08 4 £,2-148
AC-3 08 |INACT 04101114 - - - - - - - - NP 06,34 80,08 0.00 80.64 | 23,30 4 1.9.28.1
D6 08 [INACT 01144 . - - - - - - NP 63.00 78.64 0,00 baza | =029 4 43-243
AQ-7 08 [WACT 0401714 - . - . - - . . NP 42.58 1528 | 0,08 w810 | 1352 [] -19.8-302
AD-8 08 [INacT 0404114 - - - . - - - - 84,15 04.19 11360 | 0.04 9483 | 1077 | 4 188.31.2
AQ-9 08 [InacT 04/01/14 - - - - - - . - NP 05,84 10800 | 000 90.68 .02 4 11.5-285
AD-10 a8 JACT 04i0314]  <0.0008 <0.04 <6.19 <0.24 <0.21 <045 <018 <52 NP 87.88 1290 | o000 8764 | 044 4 32--2
AD-11 on  |AcT o4i0a14]  <0.0088 <0.04 <0.14 <024 <01 <0.56 <0.19 <52 NP 88.11 11760 | 000 86.08 | .003 4 FENEK
012 08 |INAGT 00114 . - - - . . - - NP 50.15 12,50 0.00 81.11 22.68 4 -124-27.6
AC-14 s {INACT 04/01/14 - - - - - - - 64,52 1448 B 1048 | 8500 [ 1810 4 0.4 -25.4
AC-16 o8 |INacT 04101114 - . - - - - - - NP £0.20 83.40 0.00 81.01 2181 4 3.7 26,3
AC-18 08 [iNACT 040114 - - - - - - - - NP 58,22 94.12 0.00 9139 [ 1347 4 1418
la0-20 08 |NcAce | 040144 - - - . - - - . NO AGCESS) . - - B0.24 - 4 6.4+ 289
AD-Z1 08 |ACT 04/03M4| <0,0086 <0.04 <0.18 <024 <021 <045 <019 <52 | NP 102.44 11837 [ 000 [ ez | w082 | 4 “24.8-0.1
B-1 08 |INacT 0480114 - - - - - - - - WP 2070 2148 0,00 8737 | 6867 4 51,6 -51.6
le2 0s |noAce D401/14 - - - - - - . - NO AGCHESS B - - 8397 - 4 43.8-83.8
EE] 08  [oRy 0401414 - - - - - . - - DRY - 4561 - 63.26 . 4 34,26 - 54,28
B10 08 " [INACT 04101414 . - - . - . . - NP 2264 1542 0,00 07.65 | 88.01 4 52,70 - 7178
B3 08 [INAET [ - . - - - - - - 2060 2148 23.42 0.62 5.1 64.25 4 58,00+ 76,00
8418 o8 [mact M4 . - - - . - - . NP 24,66 29.78 0.00 5473 | soor 4 64,73 - 74.73
B-16 08 [inact 04/01/14 - - . - - - - . 2416 24.24 26,24 0.08 6218 | 5300 4 £2.22.72.22
Carm Sump [aeT p403M4| 8650 25 2,900 8,200 2,00 22,000 <18 <520 - . . . . B B B
cow 08 [wact 0411714 - - . - . - - - NP 21.83 25,57 0,00 9533 | 8350 [] -
w1 os  [iNacT BAN1A14 - - - . - - - - NP 16,62 97.70 0.00 9303 | 144 4 497 18,03
ow-2 08 [INACT o414 - - . - - - B - NP 04,55 101,007 0,00 46.53 1,95 - | 47186
MW-25, WIE [acT 04/03/ 44 - - . . . - - - DRY - 50,11 - 101,14 - 4 1.71-21.71
MYTNN 08 |INACT 04i01114 - - . - - . - - 24.00 24,23 2460 0.18 83.28 | 59,14 B -
NW-2 08 [NoAce 0401714 - - . N - - - - NC ACCESS - - - 106.98 - 4 8.2+ 10,8
ow-2 08 [INaGT 04702114 - - . - - - . . 2081 2.1 25,61 0,60 AN IR 2 5714 -72.14
owa 0% [INACT 40214 - - - - . - . - 2428 26,26 28,55 200 8778 | a304 2 50.78- 13,78
QW4 Tabled als Page 1 0f2 Traata014
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ANALYTICAL PARATIETERS TG HITORING PARANETERS [ EEVATION | WRL
Maniti | TPHg | - TPHA B T [ E | X | weE | TBA DTP DWW | BTE | PT | CASING| OW | DiA | SCREENED
WELL AREA| BTATUS | Sample INTERVAL
Qate fmgk}) | fmgA} gl (8] {ugiy (i i) tugrL) {feat) {feet) (faot) (fazly (foat) | (feel) |(iches)|(R :::\;:v:'llaan
P-1 8TF  [iNACT 0df0244 - - - - N - + - 20.20 2782 32,87 702 B5.51 64,58 4 Be2-72.2
P-2A 8TF [INACT 0410214 - - - - - . - 2282 24.83 28.33 211 8829 64.95 4 83.1-78.4
P-4A WTF lPRY 04492114 - - - - - - . - DRY . 48.52 - 98,33 . 4 40.33 - 83,33
P-BA WTF [INACT (4102114 - - - - - . . - NP 80208 80,97 0,00 05.52 36.24 4 34,62 - 48.52
P-DA 8TF [INACY 040214 . - N - - - - 25,18 2340 20.14 0.22 £6.85 8545 4 56,08 - 73.83
P10 8TF [INACT 04702414 - - - - - . - . NP 2005 31,10 .00 19.95 89,10 4 50.6.66.8
L k) STF _|iNACT 04102414 - : . - - - - . NP 1941, 20.36 0.00 60.73 | o792 4 49.8-60.9
P42 8TF (INAGT | 0di02s14 - - . - - . - . 24.28 28.32 20.50 206 87,18 6242 4 §7.6-67.4
P43 61F_ [INacT 0402114 - - - - . - B - 28.15 2840 34.00 2.25 87.80 6110 4 88,4+ 75.4
PO-1 Q8 [INAQTY 04/01/4 - N - - - - - - NP 38.26 38,50 .00 94.34 5809 4 58.6-76.0
PO-3 08 |[DRY 04/01/14 - - - + - . - " DRY + 3040 - B5.69 - 4 584704
PO4 08 I¥ACT 04/01/14 - - - + - . - - NP 21.08 27,50 0,00 86,13 83.25 4 59 .-08.5
PO-T o8 |[NACT 401748 - - - . - . . - NP 38,08 §0.30 0.00 80,19 43.04 4 0.5 - 50.5
PO-8 [ INACT 040414 - . - . - . - - NP 26,18 20,32 0.00 81.40 50.22 4 £4.2+ 852
PQ-10 08 |INaCT 0401414 - - - - - - - + NP 2284 36.28 0.60 85.13 82.49 4 §1-68
PO-11 08 . [nNacY DEO1H4 - - - - - - - . [T 3210 9245 0.00 83.29 64,19 4 54.2.60,2
PO-12 .08 [INACT 04/0114 - - + - . - - . NP 36.28 40,10 0.00 76,78 43.48 4 40.5 - 60,5
PO-13 08 |INacT 0401714 - - - - - . - . NP 46.04 48.18 0.0¢ 81,82 36,28 4 36.6- 56,5
Po-14 08 INACT 0401714 - - - - . - - . NE 34.04 37.80 0.0 70.03 44.89 4 35.5- 855
PU-16 05 [INACT 140114 - . N - - - . - 24,24 24.26 33.85 0.02 3037 56.13 4 46- 61
PO-12 08 [NOACC 0401114 + - - . - - . - HO ACCESS - - - 85.20 - 4 48.5-71.5
SF8.2 08  |INACT 0401494 - - - - - - + - NP 2234 30,84 0.00 B88.85 64.31 ] .
STF-1A BTF  [NOACC 0410214 - - - - - - - - NQ ACCESS - ’ - 86.12 - 4 6312+ 7312
STF-24 8TF |INACT 04f02/14 - - . - . . - - 28.88 29,26 20,74 030 02.08 @3.58 4 62.08- 77.08
STF.3A BTF - |INACT | 04/02714 - - . - . . - . 21,88 23,53 2481 1.87 07,62 85,38 4 §2,62- 72.62
BYF-19B STF  |INACT 04i02/14 + - - - - - . + 21,15 145 2817 0.30 B7.32 68,10 4 82,32 72,32
STF-12B STF [INACY 04/02114 . - - . - - - . 19.83 19.88 282 0.03 £6.83 86,49 4 36.33- 71.33
8TF-16 S8TF |INACT 04702114 - - - - - . - 2579 26.08 23.78 2,30 .04 84.70 4 56-76
STF-1€ 8TF IINACT 04/02/14 - - - . - - + . 24.78 2720 3255 2.42 $0.00 0263 4 5670
BTF-17 STE  |INACT 0402114 - - - - - - . - 2408 2119 33,35 2.24 87.61 6211 4 $5- 70
BTF-18 STP [INACT -| R4i02i14 - - - - - N - + 2445 27.05 35.80 280 87.66 62.48 4 64 - T4
BTF-18 8TF |INACT 04/02/14 . - - - - - - - NF 25.30 33.95 0.00 80,4 65.18 4 58-75
8TF-20 8TF  |INAcT 040214 - - - - - - - - NP 26,15 31.60 0.00 8719 82.04 4 65-75
BTF-21 8TF |INACT 04102114 . . . B . - B . NP 26.50 35,60 0,00 5104 a1,54 4 8575
8TF-22 $TF  [WNACT Q4102114 - - - - - - . - 25,12 2748 34.50 2,38 56.68 81,28 4 5575
STF-23 B8TF IlNAGT Q40214 - - - - - . - - 25.00 25.107 221 017 36.96 81,81 4 8777
8TF-24 |B.TF IINAGT 040214 . - - - . - . - 23.90 24.99 33.20 1.06 86,70 B2.64 4 56-78
STF-25 [8TF |INAGT 04/02/14 . . - - . - - - NP 23.28 29,65 0.00 88,85 §5.57 4 §7-71
1BTE-2E 8TF [INACT 04/02/14 - - - - - - - . 2272 22.83 30,16 0.81 8600 B5.a3. 4 57-77
STF-27 8TF [IMACT 0402714 - - . . - - - - NP 2.1 28.18 0.00 87.55 86.78 4 56+ 76
BTF-28 STF |INACT 04ip2/14 - . - - - - . - 21.20 22,08 20,59 0.88 B7.67 68,15 4 5777
SYF-29 STF |INAGT 040214 - . - - - - - NP 2.8 311 0.00 87.60 85,79 4 54-74
STF-30 STF  |INACT 0402114 - - - - + - - - 204 22,18 3238 0.4 87.70 63.83 4 54 - 74
§TF-21 STF !INACT Q40214 - - . - . - - 2091 24,80 20.41 3.69 81,73 85.92 4 5474
BTF-32 STF [INAGT 0diG2i14 B ‘ - - . B - - NP 21.7 E 0.00 87.53 86.70 [ 5474
[sTFa3 8TF _[INacT | oamarta] — - - - - - - - - NP [T 21m 2073 | 000 | a781 | e6se | 4 56- 74
]ETF-:M . aTF |INJ\OT 04002114 . - - - - - - . 2145 21,82 20.20 0.87 87.21 66.00 4 £4-78
STF-38 STF JINACT D214 - - - . - - - - 20.70 .27 24,30 0.57 87.01 8817 4 5078
8TF-38 STF [NacT 04i02/14 - - - - v - - . 16,06 25,43 20.00 5.47 8877 85.47 4 £6-78
BYF-37 8TF  |INACT 04102114 - - - - - - - - 19.76 22,63 28.75 237 £6.04 620 4 sa.78
9YF-28 STF [INACT 04102414 - - - - - - - . 20,87 20.40 27.81 [XH 88.63 60.25 4 §0-76
STF-39 STF IINACT D402/14 - - - - - - - . NP 2000 2570 0.00 §1.15 53.15 4 55- 76
STF-41R 3TF |INAG'I' 402/ 4 - - - . - - . - NP A7.28 2881 0.0¢ LAl 6545 | 4 62,81+ 77.81
-|3TF-42a 3TF |NOA00 a4ia2/14 - - . . - - - . NP 28.82 28,55 0.00 .91 65,09 4 81.91- 70.5¢
TW-1 S8TF |INAOT 40214 - . - - - - - 24.33 24.88 83,76 0,35 2140 43,18 0 56,7 -718.7
: i
NOTE ACT roundwater sl G irondly reed fof monkoring TPHg = Tolal Plsalydm Hydiosarbor an gassiing Di# = Dagdh Ta Preduc] e -mm..mmmnmrg-
INACT Groundwatsr il 1 MR inc'udgd ln moaomng program TPHY = Tolol Pelrolburr Hydrocarbod s oa diesel o * Mepdh Fo Waler s = Lusa han clatactlon el indicated
oRY Aroundwater will |3 dry andior carnot be dappled ] “ Denzane o = Drepih To Daltorn* Rl « Fla MORANiAQ velue
MCACE Presenlly no scoess (o reundwatyr wan T « Toluene PT * Paud Thicknesn Gataean MGL A POL
OEST Wellhaw braq proparty destrayed, nofang ef & condo o Lubhuface B + Bitpbenzane GW ® Giotndwaler NP =Notres produd
AR G rodndwater will (m atindonsd, diut nok vl d stfayed X = Tolal Xy'enes.
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DEPTHTD DEPTHTO | PRODUGT GABING GROUNDWATER,
DATE TPHy TPHY | BENZENE | TOLUENE | BlhylBenzone | XYLENE MTBE TBA PRODUCT | GROUNDWATER | THICKNESS ELEVATION ELEVATION
i, (! (ug/l) (ug/L) (ugl) figiL) {ugit) (ngi) {fogl) (fast) {fae) {foet) {fest)
WELL # A1
00/24765 - - 20 14 1.0 . 5 . NP 94,60 0,00 101,04 6,44
06720/86 B . . - - - . - NP 9247 0.00 101.04 8.87
8120785 - . 1.0 [ ] . - - NP 92,81 .00 101.04 523
11/07/35 . - <10 0 1.0 - - - NP 92,81 0,00 107.04 8.13
02026787 - - 1.0 1,0 1.0 . - - NP 91.88 0,00 101.04 2.16
04120/67 - . 1.0 5.0 20 - - - NP 91.80 0,00 101,04 924
08726187 . - 20 1.0 3.0 20 . - NP 94,08 0.00 101.04 7.0
02/08/38 - - 1.0 1.0 10 1.0 - - NP 92,66 0.00 101,04 538
0B/17/86 - - 1.0 1.0 1.0 1.8 - . NP 92,38 0.00 101.04 868
[ - - .0 70 1.0 1.0 - - NP %2.76 0.00 106,04 .28
05/26/80 . - 1.0 1.0 10 1.0 - - NP 421 0,00 101,04 a.03
0B/06/80 . - 1.0 1.0 1.0 1.0 - - NP 04,60 £.00 08.57 497
0G/16/89 B . 1.6 1.0 10 a - . NP 95.92 .00 99.57 3.85
1211388 . . 1.0 [ .0 0 . - NP 96.83 .00 60.57 2.74
03/26/%0 - B . 1.0 1.0 1.0 0 - - NP 67.74 0.00 00.57 168
06/06700 - 40 1.0 1.0 1.0 . - NP 03,31 0.00 08,57 1,38
08/28/30 . . 10 1.0 10 1.6 - . NP 95.25 0.00 09.57 032
02/10/5% - - 10 1.0 .0 1.0 . - NP {00.30 0.00 00.57 473
[ . . 10 4.0 1.0 5.0 . - NP 100.51 0.00 08.62 09
172081 - . 1.0 1.0 1.0 1.0 - - NP 101,18 .00 09.62 -1.84
03702102 N . 1.0 1.0 1.0 1.0 - . NP 100,50 0,60 99.52 -0.98
05/28/32 - - 1.0 1.0 1.6 1.0 . . NP 98.91 000 $8.52 -0.36
0B/22/52 B B 1.0 10 1.0 10 - - NP 100.73 0.00 89.52 .19
11/20/02 . - 10 1.0 18 1.0 - - NP 101.36 0.00 90,52 -1.83
0272788 | . - - 1.0 10 10 1.0 - - NP 100,58 0,00 50.52 -1.08
05/78/33 . . 1.0 10 1.0 1.0 . - NP 09.28 0.00 99.52 0.23
11401703 . - 1.0 10 1.0 70 - . [ 9.1 0.00 09.52 0.51
04119194 . . 1.0 1.8 ' 1.0 1.0 - - NP 86.70 .00 9652 3.82
11706184 . - 1.0 1.0 1.0 1.0 - - NP 04.05 0.00 98.52 547
04720096 - - 1.0 1.0 10 [CE . - NP 90.63 0.00 98,62 8,67
$1/06/95 . . D14 1.0 1.0 1.0 - - NP 00.68 0.00 59.62 8.64
04/06/95 B . 10 10 1.0 1.0 <05 - NP 87.84 0.00 50.52 1168
1171708 . . 1.0 [ 1.0 1.0 - - NP a7.9c 0.00 99.52 1242
D5/01/97 - . 18 35 16 2.8 1.9 - NP §4.87 0.00 89,52 1465
117037 . - 26 05 [ (5] 58 - NP 55,80 0.00 00.62 13,53
042008 - N 0.5 [ D6 0.5 - - NP 24.32 0.00 09.62 1620
11/04/08 . - 0.5 6.4 1.3 1.3 <0.5 - WP 25,18 0,00 09.62 1434
0472759 . - 05 05 0.6 0.5 . - NP 33.88 0,00 £6.52 1684
14/05/99 . . 0.8 0.5 0.6 [ <0.5 - NP 86.70 0.00 96,52 1382
04/17/00 B - 13 0.7 05 06 - - NP B5.53 000 99.52 13.89
11/06/00 - - 0.5 05 0.5 [ <05 - NP 87.70 0,00 20.52 1182
< WELL DERTROYED ;
7 It ) f i i P 1 : Ay R
WELL # A-2
00/24/85 B . 4,600 1,200 710 N - - NP 81.80 0.00 9542 13.62
06/20/46 . . 1,030 2,260 690 N - - NP 80.52 0.00 8542 14,90
0B/20/88 - - 4130 710 466 . - - NP 81.27 0.00 8542 14.15
02/za/at B N . . . B . N NP 50,40 0.00 9542 18.02
04729137 . - 4,000 1,140 810 - . - NP 50,22 0,00 0542 15,20
DB/26/87 B B 2,810 310 200 1,420 - - §0.41 80.55 0.14 8542 14.88
02/06/68 - . 5,600 3,700 1,000 5,200 - - NP 8068 0.00 $5.42 14.18
03/30/88 . - 8,000 4,700 740 5,700 - . NP 80.43 0.00 5642 14.99
DB/17/a8 . . 6,800 2,500 810 3,000 - . NP 80.48 000, 0642 14.93
09/28/88 | B . 6,400 540 420 2,300 - - NP 1,22 6.00 95.42 14.20
03/20/88 - - 4,800 0 740 320 - - NP 62,16 0,00 9542 13.23
06/08/69 B N 7700 120 1,100 7,450 N N NP 82,38 0.60 D426 12,68
D0/10/88 . - 7,100 1.0 700 280 - R NP £3.05 0.00 466 11,01
12/13/88 - . 5400 500 360 500 . - NP 24.48 0.00 04,98 1048
03/26/90 . . 7000 100 100 00 . - NP £6.05 .00 94.95 6.01
06/08/80 - - 3.000 50 380 52 . - NP 85,90 0,00 9495 9.08
08/28/50 - - 8,400 50 220 110 . - NP 46.08 0.0 94.08 3.88
02118791 . - 5,600 100 180 100 - - NP 86.92 000 94.08 8,04
0871891 . . 5,800 100 860 100 - . NP 8741 [ 23,02 6.51
112001 - - 4,100 30 30 0 - - NP 8789 .00 93,62 6.23
03/02/92 . - 3,200 30 50 0 - - NP 68.21 0.00 93,02 5.7
06/28/02 - - 4,000 30 500 40 - - NP 56,28 0,00 §3.92 5.6
DB/22(92 . . 37,000 300 300 300 - . NP 86.68 0,00 §3.02 5.24
11720002 . Z 3,500 30 20 30 . - NP 86.38 0.00 93,92 5.5
' 022198 B N N N 2 N - - NP 87.67 0.00 93.92 825
03748183 - - 3,800 30 &30 [ - [ §7.26 0,00 0302 887
1101182 B . 1,600 1.0 400 B2 . - NP 84,77 .00 9552 8.45
0416104 B . 2,600 50 250 410 - - NP 83,37 0.00 5362 10,85
11/D5/94 - - 1,600 4 110 a9 - - NP 5142 0,00 03.92 12,60
04/20/95 . - 1,600 36 22 580 . - NP 79.88 000 93.02 14,08
— 11{08/05 . B B0D 74 250 590 B - NP 78.69 000 93.92 1533
04/09/88 - - 2,600 27 560 710 <06 - NP 76.77 0.00 03.02 17,16
1111486 . 5 4,500 100 700 200 . - NP 76.04 0.00 93.92 17.98
0B/01/97 B - 4,600 10 20 19 . . NP 7451 1.0 0362 1831
11037 . . 4008 14 470 27 <05 - NP 74.70 0.00 $3.02 1822
04/20/98 - . 2,760 10 240 20 - . NF 73.82 0.00 93,62 20.10
11/04/98 - B 8,700 8.4 510 5 <05 - NP 73,51 0.00 93.92 20.41
04i27i89 . - 3,200 50 200 50 - . NP 72.76 0.00 98.92 2118
WELL DESTROYED
RN T R N 4y R R R [Vt ) LT i AR g gt . T R
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden Waest Refinery - Santa Fe Springs, CA

QROUNDWATER

ANALYTICAL PARAMETERS DEPTHTO DEPTH TO PRODUCT GASING
DATE TPHa TPHd BENZENE | TOLUENE | @thylBonsena KYLENE MTBE TBA PROBUCT GROUNDWATER | THICKNESS ELEVAYION ELEVATION
(/L) m, {g/L) {HgiL) {HgiL) (hgll) (ugil) {ug/l) [fast) {faet) (fasly (foet) (feet)
WELL # A3
09/24/85 - - - - - - - - NP £0.30 0.00 068,80 18,50
0B/20/88 - - 3,530 280 3,530 740 - - NP 76.28 0.00 86.80 1762
02/26/37 - - 0 - - - - - - 79.86 78.70 0.04 98,80 1713
0412007 - - 1,220 840 EBO - - - 78.50 78.92 0.03 £6.00 17,80
08/26/87 - - 1,410 570 814 3,430 - - 78.93 76.08 0.02 48,50 17.87
1072887 - - 3,100 580 4,800 6,300 - - NP 0.27 0,00 $8.50 17,63
02/08/68 - - 1800 | 170 450 4,600 - - NP 79.26 0.00 9a.80 1744
D03/30/48 - v 1,900 a0 410 2,700 - - NP 78.10 0.00 D&, EQ 17.61
061 7/68 - - 2,100 43 540 £,600 - - NP 79,48 0.00 £8.80 1781
0572888 - - 2,800 28 1,100 8,800 - - NP 76.84 0,00 £3.80 1716
Q3/20/89 - - b - - - - - NP 80,90 0,00 96,80 18.890
09/18780 - - 3,400 50 600 2,100 - - NP 3147 .00 %513 13.66
12118169 - - 2,600 608 930 2,700 - - NP §1.80 0,00 $5.13 1323
03/20/0¢ - - 2,700 &0 780 1,800 - - NP 82,43 0,00 95,13 12,70
08/06/80 - - 1,300 20 380 300 - - NP BR67 000 88,13 1248
08/28/30 - - 2,600 20 520 1,200 - - NP B2.45 0.0 §5.13 1268
12/20/80 - - 3,100 20 370 1,400 - - NP 83,58 0.00 95.13 11,65
02119/ - - - - - - - - 82,18 §3.20 0.01 $6.13 11.94
0818/81 - - 2,700 20 330 1,100 - - 83,35 $3.38 0.1 95.15 11,60
1120/91 . - 2800 20 560 a70 - . NP 53,85 0.00 U515 14,60
03/02152 - - 2800 20 900 1,800 ~ - NP 23.90 0.00 05,15 11,26
0&/20/82 - - 2,800 30 810 1,200 - - NP i 83.17 .00 85,16 § 1158
D8/22/92 - - 3,000 20 670 1,700 - - NP B3.33 0.00 B5,15 i 11,82
1 +20/02 - - 2,100 20 30 430 - - NP B389 0.00 83,15 1148
_ D2427/83 - - - - - - - - NP 83.38 0,00 95.15 1.77
11/01753 = - 2,000 100 570 i) - - NP 82.27 0.00 §5.18 12.88
02/04184 - - 2,200 40 &80 850 - - NP 81,33 0.00 95.15 13,82
od/z8i8d4 - - 1,800 100 410 880 - - 51,25 B1.28 001 05.15 13,80
11/05/94 - - 3,700 20 860 1,000 - - NP 78.75 0.00 96,16 16.40
04/20/45 - - 3.0 0.6 27 580 - - NP 7847 0,00 95.18 16.98
{1106/96 - - 480 6.0 270 G628 - - NP 76.58 0.00 05.16 18.80
04/08/59 - - 1,200 0.6 850 610 <0.5 - NP 75.41 0,00 95,15 18.74
11441198 - - 450 10 220 260 - - NP 74.02 0,00 95.15 21,13
04/30/07 - - 47 .5 27 1890 0 - NP 72.04 0.00 05,15 22,31
11404587 - - 23 0.5 1.7 22 <45 - NP 72,33 0.00 05,16 22082
04/21/08 - - 13 29 0.5 18 - - NP 71.32 0.00 95,15 43.93
11/05/58 - - 13 1,1 79 35 - - NP T0.62 0.00 95.15 24,83
04/28/59 - - 48 0.5 0.5 32 - - NP 70.22 0.00 95,18 2483
1170198 - - B 08 a2 25 <5 - NP 70,84 0.00 9515 2431
041300 - - 18 Q.8 552 H <1.0 - NP 7178 0.00 85.18 2340
WELL DESTROYED
WELL # a-3A Area = WTF
11426/08 - - - - - - - - NP 77.89 .00 © 98.01 20,12
03/30/04 - - - - - - - - NP 78,34 0.00 8801 19.87
1422404 . - B - - - . - HP 71925 0.00 95.01 1576
0372608 - - - - - - - - NP 70.55 0.00 95.01 16848
_12108/05 - - - - - - - - NP 80.05 .00 8801 17.98
04111706 - - - - - - - - NP 78,76 0,00 88.01 18.25
12/08/06 - - N - - - - - NP 78.97 0.00 94,01 19.04
QEIHAT - - - - - - - - NP 78.43 D0.06 98,01 19.58
03/27/08 - - - - - - - - NP 79.08 0.00 08,01 18,86
00/22i08 - . . . - - B - NP 79.87 0.00 9801 1844
03/26/09 - - - - - - - - NP 8044 0.00 8.1 17.57
1041508 - - - - - - - - NP as.27 0.00 58.01 16.74
05/04110 - - - - - - - - NP B1.87 0.00 2804 16.14
10/08/1 0 - - - - - - - - NP £2.38 0.00 99.01 1588
Q30 - - - - - - - - NP 82,80 0.00 98,01 1641
0920111 - - - - - - - - NP 82,20 0.00 £8.01 16,81
04/6G3H2 - - - - - - - - NP 8160 000 85,09 1641
0972612 - - - - - - - = NP 8113 0.00 82.01 18,88
0372013 - - - - - - - - NP 81.05 0.00 98.01 16.68
05/28/13 - - - . - - . - NP 91.46 0,00 88.01 16,55
04/02/14 - - - - - - - - NP 82.11 .00 23.01 15,80
R 7 B R e T AT R T 2
WELL & A-4
03124185 - - 1.0 1.0 10 . B . NP 74,10 0.00 8608 20.98
08/20/86 - - 1.6 1.0 1.4 - - - NP 73.21 0.00 55,08 2187
11f07i88 - - 1.0 18 1.4 - - - MNP 73.28 0.00 95.08 21.80
Q2/26/87 - ~ - - - - - = NE 73.58 000 95.08 21.53
04/20/87 - - 1.0 1.0 1.0 - - = NP 7277 0.00 86,08 2231
08/28/87 - - 1.0 1.0 1.0 20 - - NP 7288 0.00 85.08 22,28
02/08:09 - - 1.0 1.0 1.0 1.0 - - NP 13.37 0,00 05.08 21.71
08/30/88 - - 10 1.0 10 1.0 - - [ 73,27 0.00 9508 2181
08¢17/88 - - 1.0 1.0 1.0 10 - - NP T3.27 0.00 95.08 21.81
{16/28/68 - - 1.0 10 1.0 1.0 - - NP 7473 0,00 §5.08 21.35
03/28/86 - - 1.0 1.0 1,0 1.0 - - NP 74.30 0.00 §5.08 20.78
- Q870889 - - 1.0 1,0 10 1.0 - - NP 74,38 0.00 83,63 1515
03/26/80 - - - - - - - - NP 78.30 0.00 93.53 17.23
02/19/51 - - 1.0 1.0 1.0 1.0 - - NP 16.88 0,06 53.53 18,85
08418/91 - - 1.0 1.0 1.0 1.0 - - NP 77.03 0.00 53,51 18.48
1142001 - - 1.0 1.0 1.0 1.0 - - NP 7718 0.00 93.51 16.35
03/02/82 - - 1.0 1,0 1.0 1.0 - - NP 1847 0.00 93,61 15.34
(5/28/02 - - 1.0 1.0 1.0 1.0 - - NP 76.93 0.00 93.61 16.68
Q5722192 - - 1.0 1.0 1.0 1.0 - - NP 71.68 0.00 83.51 15.83
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Table 2 - Summary of Historlcal Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

‘ ANALYTIGAL PARAMETERS DEPTHTO DEPTHTO PRODUCT CABING GROUNDWATER
DATE . TPHy TPHd BENZENE | TOLUENE | EhylBanzena XYLENE MTBE TEA PRODUCT GROUNDWATER |  THICKNESS BLEVATION ELEVATION
. (i (ing/t] {hgil) (L) fgit) {ug/L) fghy (gl {foel) {ieel) (feal) (foal} (fect)
1142092 - = 1.0 1.0 1.0 1.0 . - NP 77.28 {.00 X 93,61 16.22
02/27/%3 . - - - N . - - NP 700 - Q.00 93.51 1651
D6/18/83 - - 10 1.0 1.0 1.0 . - NP 78.18 0.00 93,51 17.48
1110173 - . 1.0 1.0 1.0 10 - . NP 75,54 0.00 95.51 7
04715/94 - - 1.0 1.0 10 40 - . NP. 74,13 0.00 93.81 19.38
11705104 - - 2.6 - 1,0 1.0 1.0 - - NP 72.88 0.00 93,61 20.03
04/20/95 - » 1.0 1.0 1,0 140 - - NP 71.24 .00 93.51 22.27
11/06195 - - 1.0 1.0 1.0 1.0 - - NP 69,77 .00 93.59 23.74
04/00/95 - - 1.0 1,0 1.0 1.0 <05 - NP -68.51 Q.00 93.5¢ 26.00
111198 = - 1.0 0 1.0 1,0 - - - NP @7.58 0.00 93.59 26.03
04/30/07 - - 2.4 06 <10 <1,0 - - NP 8,36 000 } 93.4 27.18
1103497 - - 13.0 <1.0 <10 T4 <0.5 - NP 38.02 0.00 93.51 2749
(4/20/88 - - <1.0 <10 <1.0 <10 - | - NP 85,08 0,00 93.51 2843
11/04/98 - - 23.0 <10 <1.0 <19 <. - NP §3.65 0.00 83.61 20.56
WELL DESTROYED -
WELL # A-4A Aran = WITF
11/28/03 - - - - - - - - 60.65 71.88 1.03 - 88.18 25.74
03/30/04 - - - - - - - - 70,23 .08 1.63 £6,18 28,63
11122104 - - - . - - - . 7166 73.68 1.00 56,18 74,08
N3/20/06 - - - - - - - - 71.78 73,36 1,60 £6.18 24,02
12/068/05 - - - - - - - - 71.88 73.02 1,14 96,16 2400
6471106 - - - - - - - . NP 182 0.00 96,16 24.64
0601107 - - - - - - - - NP 70,01 0,60 88.18 28,18
03/27/08 - - - - - - - - NP 70.95 £.00 28,15 2621
08/22/08 - - - - - - - - NP 71.88 0,00 28,18 24.31
00124/08 0.058 01 <0,18 <0.24 <0.21 <045 <0.18 <52 NP 71.84 .00 6.16 24,32
0331108 124 1.3 26,400 7,800 1,730 6,380 28,700 <6.2 72,78 .28 0.47 6,18 23.28
09/30/09 1.38 83 <18.0 <24.0 21,0 =<445.0 <19.0 <§20.0 73.78 4,15 Q.38 56.16 22.30
08/05/10 <(.0086 84 <0,18 <0.24 <0.21 <045 (18 <5,2 7447 74.50 0.03 56.18 21.68
10108110 <0.5088 5.0 <018 <0.24 ~ <Dz <045 <0,18 <52 NP 75,18 0.00 §8.16 21.00
03/3111 0.083 1.1 <0,18 <0.24 <0.29 <045 <0,19 <5.2 NP 76,12 0.00 98,16 21,04
0R/20411 «0.0088 81.0 <018 <0.24 <0.21 <0,45 <0,19 <5.2 NP 7440 040 96,18 21.68
Q4/04/12 <(0.0066 18 1.8 <0.24 <21 <045 <010 5.2 NP 7400 0.00 9648 22.36
/2712 <0.0068 058 <D,18 <024 <0.21 <046 <0.18 <5,2 NP 73.48 0.00 88,14 2268
QX213 <Q.0088 .84 <0.18 «0,24 <0.21 <0,45 <0,19 <52 NP, 1325 0.00 £8.96 2291
- 09726113 <0,0086 0.18 <018 <0.24 «0.21 <0.45 <018 <52 NP 74,23 0.00 96,18 21.93
04/03114 <0.0086 <0.04 <0.18 <0.24 <0.21 <0.45 <018 - =f,2 NP 74.99 0.00 £6.18 2147
b e S B B i RS EAER e R e g % TR i Heg e b T g
WELL # A-5
0p/24/86 - - 1.0 1.0 1.4 B - . NP 72,50 0.00 92,65 20.15
06/20/88 - . 1.0 1.0 1.0 - - - NP HEFD .00 82,85 21,39
11/07/86 - - . 10 10 1.0 - - - NP 71.18 0.00 286 2147
02/26/87 - - - - - - - - NP 7148 0,00 92,88 PIRT]
04/20/67 - - 1.0 1.0 14 . . - NP 70.77 0.00 0245 21.88
08/26/87 - - 1.0 10 14 0.002 - - NP 70,73 0.00 B2.65 21.62
02/08/38 - - 1.0 1.0 1.0 1.0 - - NP .31 - .00 #2205 21.34
03/30/38 - - 1.0 10 1.0 1.0 - - NP 71.18 0,60 9285 2147
09/28/88 - - 149 1.0 1.0 1.0 - - NP 71.56 0.00 92,68 21.10
G3/20/89 - - - - - - - - NP 72.96 0.00 92.85 10,68
0328190 - - = - - - - - NP 74,93 0.00 81,13 18,80
02118/91 - - 1.0 14 1.0 1.0 - - NP T4.96 0,00 21,43 168,17
Q8116191 - - 1.0 1.4 1.0 10 - - NP 7482 0,00 91.08 16.27
11/20/81 - - | 1.0 1.0 1.0 1.0 - - NP 75.00 0.00 G1.09 16.08
0302192 - o 1.0 1.0 1.0 1.0 . - NP 76.54 0,00 .08 16,58
05/28/92 - - 1.0 1.0 1.0 1.0 - - NP 74.82 0.00 9{.09 1847
08/22/82 - - 1.0 1.0 1.0 1.0 - - NP 452 0.00 0{.08 1647
1712002 - . 1.0 10 3.0 10 . . NP 75.15 0.00 91.00 18.94
0212793 - - - - - - - - NP 75.17 0,00 81,08 15.92
Caiaes - = .0 1.0 1.4 1.0 - - Np 7433 0.00 g1.09 16.76
JU01R - - Ki] 10 10 1.0 - - NP 73.83 0.00 81.08 17.48
C4/18/84 - - K] 1.0 1.0 1,0 - - NP 7228 0.60 81.09 18.73
11/06/64 - - : 1.4 1.0 1.0 1.0 - - NP 70,67 0.00 #1.08 20,22
04720005 - - 1.0 1.0 1.0 1.0 - - NP 89,40 0,00 §1.09 2$.89
11/06/96 - - 140 1.0 1.0 1.0 - - NP 87.78 0.00 91.09 23.34
04/08196 - - 1.0 1,0 1.0 1.0 0.6 - NP 68.89 0.00 61,09 24.40
111 1/98 - - 10 1.0 1.0 1.0 - - NP 685,62 G.00 91.08 25.47
04/26007 - - 1.9 1.0 1.0 241 - - NP B84.70 0.00 91.08 268.39
11/03/97 - - 6.9 2.6 1.7 8.6 <06 - NP 84,08 0.00 91.00 27.04
04720198 - - 1.0 1.0 1.0 10 - - NP 63,22 0.00 .09 27.87
WELL DESTROYED T
T B TR G R R A O TR el T & TG R TS I S R R e UL R AT o] T o
WELL # A-5A Area = WTF )
11/28/03 <0.01 - 1.0 1.0 1.0 1.0 1.0 - NP i6.05 Q.60 92,57 25.82
0313004 0.1 - 10 1.0 10 1.0 10 - NP 67.a4 0.00 5287 25.53
19/22{04 <0, - 1.0 1.0 1.6 1.0 1.0 - NP 68.41 0.00 82,87 24.46
032805 <0),1 - 1.0 1.0 1.0 1.0 1.0 - NP 08.93 . 0.00 0237 24.04
120805 0.08 L 1.0 <5.0 5.0 <5.0 <10 - NP 68.97 0,00 92.47 23,90
03/28/08 0.531 - 6.9 <01 53.0 §.4 <0.6 - NP 68.70 0.00 9297 24.17
12{05/06 4.84 - 1,180 104 202 559 <8,3 - NP B7.50 0.00 0287 2507
04730/07 4.07 0.2 752 22 40 411 <0,18 - NP 87,33 0.00 02.87 26.54
00128107 4,82 0.37 1,120 81J 464 351 <19 <100 NP 67.32 Q.00 987 25.55
04/22/08 3.9 (.16 8da 17 J 96 63 <1.9 <100 NP a7.a7 0.00 #2.87 24,80
08124108 5.38 0.3 9389 274 141 248 1.9 <2 NP 68.58 0,00 02.87 24,20
03131109 3.57 [} 1,350 <24 178 163 <1.8 <62 NP 89.55 0.00 8247 23,32
08/30/09 0.534 <0,032 &7 <0.24 3.2 <045 <0,19 <5.2 NF 70,30 0.00 52,87 22.87
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DERTHTO DEPTHTO PRODUCT CABING GROUNDWATER
DATE TiHg TAHd BENZENE | TOLUBNE | EthylBanzons XYLENE MTBE TBA PROBUOT GROUNDWATER | THICKNESS ELEVATION ELEVATION
(g {n (la/L) {ig/L) (i) {gil (nglt) (ugil} {fest) (fast) {leel) {fast) {fast)
05/0810 <0,0068 <0,062 <018 <0.24 <0.21 <045 <0.10 <8.2 NP 7120 Q.00 92.87 2167
100710 <0.0068 .1 <018 <0.24 <0,21 <04% <0,19 <52 NP 7270 0.00 92.87 1317
03311 <0.0086 <{.032 <{.18 =0.24 «,21 <046 =0.19 <B.2 NP 71.70 000 g2.87 2117
09/2011 <0.0068 <004 <0.18 <0.24 <0.21 0,45 <0.19 <42 NP 71.50 0.00 62.87 21.97
04/04/12 <0.0088 <0.04 <0.18 <0.24 <0.21 <045 <0.10 <52 NP 70,77 .00 92.87 2210
0g27H2 <0.0086 <0,04 <0.18 <0.24 <0.21 <0.45 <0.18 <§.2 NP - T0.42 .06 9287 22.45
Q32113 0.148 0,12 {2 <0.24 =0.21 <045 <0.19 <5.2 NP 70.30 Q.00 02.87 22.57
0012843 <0.0086 <004 <018 <0.24 <0.21 <045 <018 <62 NP 70,88 0.00 92.87 21.88
0410314 <00068 [ <04 <0.18 <0.24 <0.21 <045 <019 <52 | NP 71.84 0.00 £2.57 21.23
WELL #A-6
00/24/85 - - - - - - - - B7.10 79.80 1270 90,04 19.83
08/20/88 - - - - - - - - 89.41 74.57 a.68 80.04 20,02
02128787 - - - - - - - - 85.02 74.97 5,95 60.04 10.58
03/30/38 - - - - - - - - 68,75 73.85 4.90 90.04 20.09
03/25/39 - - - - - - - - §5.60 7304 4.54 60.04 2043
03/26/90 - - - - - - - - 71.08 76.73 5.87 §0.93 18448
0219181 - - - - - - - - 71.78 73.61 8,72 90.93 17.49
128001 - - - - - - u - 69.69 72.38 267 092 20.68
03/02/92 - . - - - - - - 73.79 76,79 200 80,02 16.64
03222 - - . - - - - - 8087 80.72 0.08 20,62 10.24
02727783 . . - B . B . N 73,60 81,10 7.50 90.92 15.48
DLE B . . - - - - - 73.08 80.33 7.25 S04z 18.08
WELL DESTROYED
" 7 B :
WELL # 4-6R Atea = MA
0412085 - - - - - u - - 7091 73.30 3.18 50.85 18,96
11/0B/95 - - - - - - - - 1043 7440 3.98 20,85 1943
D4/08/98 - - - - - - - - 00,98 . B.18 0.22 80.85 21.84
04/30/87 - - - - . - - - §4.87 60.32 445 £0.85 24.88
04/21j98 - u - - - - - - §4.21 8594 1.63 £0.85 2824
11/02/99 - - - - - - - - £2.65 83,03 0,46 80,62 2818
G4riiop ¢ - - - - - - - - £2.69 83,18 047 90.86 28.04
Q44501 - - - u - - - - 84.6% 94,71 842 080.85 26.23
04/01/02 - - - - - - - - 83,77 65.43 1486 90,88 26.87
08/07102 140 - 16000.0 26000.0 2000.0 16000 - + - - - - .
11104702 - - - . - - [ - 66.08 8651 042 90,85 25.668
04/61/03 - - - - - - - - 85.00 65,12 0.12 B0.65 25.82
11/01/03 - - - - - - - - 84,97 85.02 0,06 90.85 25.87
03/30104 - - - - - - - - - 85.20 0.00 £0.85 25.56
1122104 ~ - - - - - - - {im 56,71 0.00 50,85 24.12
025105 - - - - - - - - £8.41 46.50 0.00 90,85 24.42
12108105 - - - n - - - - 868.71 83,78 007 00.85 24.12
05/29/06 701 - 22300.0 34100.0 4590.0 31900 <06 - 88.81 G6.75 -0.05 9025 24.06
wall tamporarly burried during cansiructlon - - “ . - - - . - -
04130007 - - - - - - - - 64.64 85,18 .94 #.85 25,58
09/28/07 - - - - - - - - 64.80 5,01 0.18 62,20 27.38
04122108 430 18 283000 470000 43200.0 452000 <475 <25,000 66.86 66.22 037 90.85 24.91
09i24/08 . - - - - - - - 66.29 65,69 036 90.85 24,68
03/27i09 - - - - - - - - 68,74 §6.06 0.21 80.65 24.08
10/12/08 - - - - - - - - 87.27 6743 - o0.1a 90.85 23,64
0504710 B . . B B B B - B87.85 67.98 0.13 90.85 2297
10/06/10 - - - - - - - - 68.44 88,86 0t 90.85 2238
0373011 . - - - - - - - NP 68,63 0,00 9085 2232
09/2611 - - - - - - - - NP 63.50 0.00 90.85 2235
04i03412 - . - . B . . . NP 53.13 0,00 00.85 22,12
09726H2 - - - - - - - - NP B7.75 000 90.85 2812
03/2013 - - - - - - - - NP a7.70 0.00 B0.B5 23.15
Jp/26M13 - - - - - - - - NP 68.27 0,00 $0.85 22,68
0470214 - - - - - - - - NP 68.86 0.00 9085 22400
R e e e Py WA AT R e e ! PR PR B AT R R
WELL # A-7 Area = 8TF 8 of Foster
0B/24¢05 - - 30600 7000.0 - . - - NP 74.90 0.00 BB.55 13.69
06£20/88 - - - - - - . . NP 71.86 0.00 88.59 18.73
Q2/26/87 « - u - - u - - NP 71.88 0.00 86.58 17.01
04/20i87 - - 10200,0 3920.0 4210.0 - - - s .70 .22 88.60 17.08
03/30/88 - - 25000.0 43060.8 §400.0 48000 u - 71.60 72.289 059 B5.58 16.62
05/26/88 - - 8600.0 18000.0 1700.0 24000 . - 7203 73,60 1.88 £5.59 16.18
03126480 - - 2600.0 B8700,0 DAL H108 - - 1250 7447 187 £8.69 16.68
Ddj2sm0 - - - - 377 76,08 221 86,87 12.36
08/15190 - - 420000 53000.0 22000 19000 - - 7431 76,79 240 56.87 11,77
02118701 - - 4160.0 29000 1400.0 11000 - - 75.05 16.81 1,76 28,57 11.1¢
08/18/81 - - 280000 35000.0 32000 18000 - - 7568 76.60 0,84 86,85 10.78
1122001 - - 10000.0 13000.6 1900.0 10000 - - 75.75 7810 0.35 08,85 10.81
03/02/82 - - 14000.0 17000.0 1400.0 8300 . - 75.42 78.35 0.83 346 11.03
06726762 - v 18000.0 200004 1000.9 9600 - - 76,47 77.85 1.18 86,65 1049
08/22192 - - 230060 64000.0 70000 56000 - - 76.78 76,09 0,31 £8.85 10,78
11/20/92 - - £000.0 110000 1000.0 7800 - - %o 77.28 168 £8.66 10487
02i27/23 - B B . N . B - 7633 78.18 0.68 88,65 11.41
11/01193 - - 230000 38000.0 3100.0 24000 - - 0.3 g248 313 86.85 6.55
14/16/04 - - 120000 360000 22000 26000 o - 73,35 7337 0,02 48,85 13,20
11/06/04 - - 4300.0 7600.0 860.0 4900 - - 72.09 72.20 Q.11 §8.85 14.53
04720135 - - 1700.0 3400,0 210.0 7300 - - NP 70.69 '0.00 88,65 15,96
0410686 - - 7600.0 18000.0 17000 11000 <08 - 68,35 §9.26 0.80 88.85 18.08
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DEPTHTO AEFTHTO FRODUCT CABING GROUNDWATER
DATE TPHg TPHd BENZENE | TOLUENE | EthyiBenzena XYLENE MTBE TBA PRODUCT GROUNDWATER | THICHNESS ELEVATION ELEVATION

(gt} . (noi flgily {ugll) {uglL) (ug/l) (ugil) (feet) fasi) {leat) {fast) (fasi)
11/08/56 - - 11000,0 13000.0 500.0 1400 - - 67.28 65.06 0.68 £6.85 18.10
C412047 . - 1600.0 13000.0 1200.0 7700 - - 86,18 85.71 063 £6.85 2034
11/03/97 - - 16000.0 34000.0 2600.0 16000 0.6 - 86.25 86.77 0.52 86,65 20.27
J4/20/05 - - 12000.0 16000,0 16000 20000 - - 85,35 66.22 C.87 §8.85 21,09
110408 - - 72000 140000 1300.0 8200 ~ <50 - 64.93 86.18 122 86,65 142
04r16/e8 - - 73000 10000.0 610.0 6400 - . 64,10 £4,13 0,03 88,85 22.64
C4/16/00 - - 23400.0 23100.0 28300 24810 2.8 - 85,43 86,89 0.28 86,85 2116
14/G8100 - - - - - - <50 - 6842 5648 0.04 66,65 30.22
4/28/01 - - - - - - - - 88.78 §0.80 0.02 £8.68 17.87
1112101 - - 15000.0 20000.0 14000 11000 - - 67.868 81.70 002 8680 18.97
04701102 - - - - - - - - - - - §6.05 -
1110102 - - - - - - - - 68,32 59,10 0.78 83.86 18.14
0470103 - - - - . - - - 86.15 70,68 243 86,86 17,90
11401403 u - - - - - - - $8.89 71,30 231 B3.65 17.00
03730104 - - - - - - - - 88,99 .01 2.02 58,85 1717
11/22/04 - - - - - - - - 7008 71.58 136 88.85 16.20
03/20/05 - - - - - - - - 80.85 70.70 0,86 56.65 .58
12/08/05 - - - . - - - - 70.03 71,28 1.22 £8,85 1832
04/11/06 - - - - - - - - 80,88 70.20 Q.62 89,18 19.45
12/06/08 - - - - - - - - 59,11 66.24 013 .18 20.04
0501107 - - - - - - - - 73.40 78.12 0.32 89.18 10.70
08727107 - - - - - - - - 84.56 69,28 070 60,18 20,45
03727108 - - - - - - - - 62,20 62,31 011 8018 19,95
09/22i05 - - - - - - - - 89,80 70.50 6.70 88,19 10.24
03426108 - - - - - - - - 7027 .78 52 89.18 18.84
1011208 - - - - - - - ~ 71.13 1222 09 80,18 17.78
05/04/10 - - - - - - - - 69.64 .23 28 6o.18 18.00
10/08110 « - . - - - B - T0.42 71.72 1.30 8%.18 1844
0373041 - - - - - - - - 70,28 7072 047 88,49 18.12
Q912811 . - - - - ~ - - - 70191 10,38 0.28 20,49 16,31
04703112 - - - - - - : - - 70.18 70.41 022 B340 18.25
08/2712 S - - - - - - - NP 88.83 040 86,40 17.86
03/22/13 - - - - - . - - - NP 8841 090 8649 16.08
09725013 - - = - - . - - 8§0.07 89.53 48 86,40 17.31
04/0214 - - - - - - - C - 89.48 68,98 0.52 96,49 18,60

¢ ; PR e R A EE ; j
WELL #A-8 Arga = MA .
06/20/88 - - - - - - - - 54,28 71.61 7.38 .71 25608
02/28i87 - - » - - - - - 8620 .40 a.20 " 24.89
03/20/85 - - - 0 - - . . 65,51 68.29 2,78 M7 25,52
03/25188 - - . - - - - - 66.60 67,62 0.83 91.71 2482
03/26/00 - - - - - - - - 87.09 7242 533 87,65 19,15
02/18/1 - - - - - - - - 64,17 70.29 112 87,88 1811
0aipara2 - - - - - - - - 86.64 14.25 47 B7.68 16,87
D2iz7/98 - - - - - - - - 76,60 76.85 009 87.55 10.80
0di18/94 - - - - - - . - 7375 74.66 113 87,58 13.53
04/20¢86 - - - - - - - - 67,56 8145 £10 §r.68 2019
04/08/06 - - - - - - - - NP 66.14 0.00 87.68 242
04/30/07 - - - - - - - - NP 61.58 0.0 ar.se 25.08
04121498 - - - - - - - - NP 80.70 0.00 47.58 47.68
047268/99 - - - - - - - - NP 60.09 0.c0 R7.65 28.58
cdi 100 - - - - - - - - NP 86,93 0.00 8786 20.22
P43 - - - - - - - - 8997 §9.31 0.04 87,86 2837
Hioi/02 - - - - - - - - 59.80 80,08 0.28 87.65 2778
04401103 - - - . - - - - NP 68.43 0.00 87.85 28.22
1110103 - - - - - - - - NP 60.21 [X] 87.85 744
11/01/08 - - - - - - - - 80.21 60.26 0.05 #7.85 27.43
03/30/04 - - - - - - - - NP 60,73 .00 47,65 2582 -
1112204 - - . - - - - - NP 62,14 000 7,65 25,51
0320005 - - - - - - - - NP g7 000 07.86 25.98
12/08/06 - - - . - - - - NP B1.67 0,00 §7.86 2598
03/28106 438 - 20400.0 4380.0 948900 112000 <{.8 - 82,34 8245 0.11 67.65 25.28
well temporarly burried during consiruclion - - - - - - - - - -
04i30/07 - - . - - - - - 81.80 6188 0.02 67.65 2579
00128107 62.9 [ 248000 8430 1350.0 2600 a2 1,000 62,08 6212 004 80,83 28.54
04/22/108 694 42 184000 715.0 " 14300 7540 74 <1,000 4z.18 62.20 002 8785 2547
00/24/8 §7.8 18 13700.0 662.0 6668.0 A5G0 261 <820 82.53 62.58 0,05 4765 25.11
03/27/09 D - - - - - - - 62.66 62,95 .07 8786 14,76
10712808 - - - - - - - - 63,20 6378 045 8785 24.26
05/04/10 - - - - - . » - 83.80 64,40 G.80 8786 23.70
10/08/10 - - - - - - - - 6420 86,08 1,88 87.85 22.80
0373011 - - - - - - - - 8447 66.20 173 87.56 22,78
0a/2009 - - - - - - . - 64.93 8547 054 87,85 22,60
040312 - i - e - - - - - 84.63 86.40 0.57 §7.66 22.88
0D/26/12 - - ~ - - - . . 54,88 65.27 0.20 87,88 22.60
03/20H3 - - - - - .- - - NP 65.08 0.00 84785 22.67
Us/28113 - - - " - - - - $6.25 8540 018 4765 2238
04i0214 - - - - - - - - 46,71 66,80 0.00 4785 21.92
: R N A e R Ty FERaTRen
WELL # A-9

08/19/80 - - - - - - - - NP 75,43 .00 80.23 .00
02/28/87 - . - - - - - - NP T8.86 0.00 88,33 .47
02/00/88 - - - . - - - - NP 78.77 0,00 88.33 9,58
odipo/me - B - - - - - - NP 18,83 000 88,35 8.50
03/26/80 - - - - - - - - NP 20.77 0.00 B6.00 6.03
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DEFTH TO DEPTH 1O PRODUGT CASING BROUNDWATER |
DATE Thitg TPHd | BENZENE | TOLUENE | EthylBamwere | XYLENE MTBE TBA PRODUCT | GROUNDWATER |  THICKNESS ELEVATION ELEVATION
(L, {mg/l, (ug/L) {ugl) (ugl) (ng/l) {uglL) fugiLy {fanl) (feal) (faet) tfoa {feal)
b249/a1 . - . - . . - - NP 80.84 060 $2.00 8.18
03/02/02 - . - - - . - - 8079 | 82.60 171 2661 580
61202 . . 2600.0 2300.0 1606 1300 < - G037 8621 584 96.81 5.01
(PR - 5 < - - . f - 1041 26.08 RE 86,81 458
04124 - . . - . . - . 7138 7771 033 36,81 9,85
0420/86 5 . - . - . - . NP - T6.25 .00 -~ BB.Bi 10.58
0408 . . . - . - - - NP 78,45 090 80,51 1338
08701/97 B - . - - N . - NP 7112 000 86-81 1569
04/24/38 . s - - . B - . P 1001 0.00 80.81 16,90
04726789 . . - - . . - - P 70,30 0,00 §6.91 16.83
Q4108160 - B - - . - - - P 12,08 0.00 8,81 14.85
041050 N - - - - . - . NP 7884 0.00 8691 1327
1171200 . . 28100.0 . B . <10 - NP 78,12 0.0 86,01 10.79
0410110 B B - - . - - - T5.82 75,83 [ 88.51 (128
08/07i02 120 - 168000.0 14000.0 2106.0° 13000 - - - - - [LETH -
11703062 . - N - . . - - NP 78.08 0.00 86.61 (IR
0461103 . - . - - - - - NP 77.08 0.00 86.91 .53
1i701/03 - - - . . - . - NP 7826 000 8681 8.25
03/30/04 - - - | - - - - - NP 78.48 2.0 68.91 8.45
WELL DESTRGYED
- . ‘
WELL#4a-10
089S - - . - T - - - "72.50 7063 708 "BE.62 14.30
02126167 . - . . B . . B 73.18 70.68 6.60 86.62 13.85
03150786 . N 5 - B B B . 7142 70.60 421 9662 1682
03/20/80 . - - - - - - - 63.80 7725 7.75 86.62 1722
03/26/80 - . B . . - - - 7783 81,86 435 86.52 10.18
[CRE . 5 5 . B . - - 7718 81,78 404 87.01 827
03/02192 . . . . - . - . 78.17 52.28 4.08 86.97 7.40
08/22/92 - - - - - - - - 70.58 51,42 146 58.97 8.65
02/27/83 - - . “ - - . - . 78.48 79.80 1.10 88.97 781
0418194 180 - 360000 | 3200040 1800.0 10600 <100 . 75,33 7817 0.6+ 86.97 11.43
04/20/85 - - - . - - - - 74.14 4.4 Q.27 83,97 12.76
04/08/08 . s . 5 . - - - 67.30 7187 4.5 88,57 1380
05/01/87 . B . B N - 5 B 81.45 72,08 10.63 36.97 2202
0412338 . . N N B B B . 8141 63.60 2.39 86.97 24,07
04/1dita . B - - P - - B 58.06 50.76 0.1 8897 27.28
11k1/ee - - B - - . - . NP 56.00 0.00 8397 0.8
04/10/00 B B . . . . - . NP 56,30 000 86.97 30.74
04703/01 B B 5 B Z 5 - B NP 56,48 0.00 56.07 3048
111201 [ - 41300.0 - - - <10 - NP 58.15 0,00 88.97 30,82
0401102 - - - ¥ . - - - NP 56.34 0.00 6.7 30.83
1101402 - - - - - . ) » - NP 85,95 ) 0.00 06,97 30.02
04101403 . N B - - . - - NP 50,75 0.0 B8.57 z722
11701703 160 - 37000,0 370000 170040 10700 <200 . NP 58.87 0.00 85.47 27.10
03730/04 - - B . - - B - NF 80,44 000 80.67 26,63
WELL DESTROYED
L i % R ' 2 o i 3 AT R i 5 T
WELL # A-104 Araa = 8TF § of Foster
03/20/08 259 - 30,700.0 3,660.0 2,080,0 20,5000 (1.6 - NP 58,48 0.00 BB.98 30.60
12/06/08 204 - 32,0000 | 2347000 2,2000 16,000.0 21 . NP 58.75 0.00 5608 3020
04/30/0F 208 27 33,0000 | 57,7000 2,300.0 17,0000 <38 - NP 58,70 .00 53,08 3020
09/26/07 197 1.0 31,5000 | 40,0000 2.0100° 10.400.0 <18 <100 NP 58,52 0,00 58.08 30,18
04/22/08 198 3.6 36,5000 | 43,0000 2,380.0 18,100.0 <38 <2,000 NE 56.85 .00 28,98 30,13
05/26/08 188 24 30,4000 | 80,500.0 1,000 18,3000 <190 <6200 50.98 0.0 0.08 3698 29.98
03/31/0D 144 3.0 273000 | 26,2000 1,5800 14,2000 <36 <1,040 59.14 §0.21 0.07 56,08 28.82
08/30/0 167 30 28,100 33,700 2,060 14,200 <380 <1,040.0 NP 50.42 0.00 2598 20,66
O5/05010 126 3.0 24,600 29,200 1,760 13,300 <480 <1040.0 NP 50.58 0.00 88,08 2042
10107140 183 8.0 23,500 30,000 1,850 12,700 <36.0 <1040.0 NP 60,02 0.00 BA.58 26.08
(R 308 <0.032 24000 30,500 2190 14,400 <30 <1040,0 NP 60.26 0.00 8598 28,70
09129111 181 3.20 29,000 34,000 2,000 16,000 <38 <1,040 NP B0.82 0,00 86.98 28,16
0404712 186 a5 208,000 33,000 2,600 16,000 <38 <1040 NP §1.21 0.00 8508 2177
92712 . - - “ - - - - 0,94 65.84 4.80 82,08 26.64
0312113 - - - - - . - - 61.50 63,83 2.33 65.88 20.91
09/28132 - - - - . - - - 1.58 83.30 132 58,98 28,68
DAIC3N4 - B . N - - - - 82,50 63,00 0.4% 55,08 2631
R B e e T R T e e P e T Rl i A R L e R R e
WELL # A-1
08/20/88 s B - N B B B - 8018 81,73 154 83,71 13,14
02/28/87 - - - . - - - - 80,20 B0.48 0.28 93.11 13.44
03/30/88 N B B . B N N - 70.76 80.08 0.32 93.71 Y
03720088 . B . . - - - - 61,08 01.76 D87 3.1 12.47
03726150 s . N . - . B - 8258 53,89 1.9 22,01 .16
1172000 . - . B - - - - 4.03 84.50 047 3,01 7.58
0221081 - - - . - - - - 83.04 $4.20 028 932,01 N ]
03/02/02 s . . . . . - - 83.50 84,35 0.8 52.00 8.30
D2/27/93 - - - B - - - - §3.30 84.24 0.94 $2.00 BA7
04770704 - - . . - B - - 78.86 79,08 0.3 52.00 13.02
04720085 . - B B - . 5 . 78.30 70.02 0.2 52.00 35§
4705750 - . B . . - - . 74.00 70,84 1.94 92,00 16.62
05/01/97 B B - . . - - . 70.65 77.62 [ 92.00 19.68
04/23/08 . - - B - - - . 71,00 76.20 5.20 92,00 19.78
04/28/99 - - - . . - - - 62,52 75,20 12.68 §2.00 28.37
WELL DESTROYED

e 1 el I S I Ll . - N o TR P A T
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Table 2 - Summary of Historical Gauging and Chemlcal Data
Groundwater Monitoring, Former Golden Waest Refinery - Santa Fe Springs, CA

ANALVTICAL PARAMETERS DEPTH TO DEPTH 10 PRODUCT CABHNG GROUNDWATER
DATE TRHy TPHA BENZENE | TOLUENE | Eth/Bonzens | AVLENEZ MTEE TBA PRODUCT | GROUNDWATER | THIGKNEGS ELEVATION ELEVAYION
/L) fLe! {HaiL) {Hg/L) {ugil) (L) (L) (ug/L [fest) {fael) {fasl) {favt) {foel}
WELL #A-11A Aroa = PUA
04112108 - - - - - - - - 54.55 70,20 11.26 9177 30.08
1210508 - - . - - - - - 58.25 68,63 10,28 01.77 31.00
05/01/07 - - - - - - - - 53,67 60.02 7,35 0177 3130
09726107 - - - - - - - . 59.05 62.23 3.20 o1.77 .94
03727108 - - - - - - - - 59,32 65,86 9,32 .77 30.18
08/22100 - - . - - - - . 59,28 62.25 3.97 o177 3152
03/28/09 - - - - - - - - 50.22 55.06 0.63 9177 3240
10/12/69 - - - - - - - - 59.13 67.22 6.09 1.7 30,868
0504710 . . - - - - - 60,47 0.50 0.03 81.77 3128
10/06/10 - - - - - - - - NO ACCESS - - H.77 -
DA/3GIT] - - . - - - - - 80,35 61.07 (X7 8177 31.24ﬁ|
/281 . - - - - . - . 80,30 0.6 0.66 91.77 3131
0470312 . - - - - - - - 6058 61.20 0.24 9157 30.75
09126712 - - - - . - - - NO ACCESS - - 91,77 -
03/20H13 - - - - - - - - NP §1.08 Q.00 o177 30.74
092613 - - - - - . - . NO ACCESS - - 01,77 -
04102114 - - - - . - - - 60,33 60.70 036 o177 31.33
i REfidr i T
WELL # A-12
08/20/88 - . - - - - . - NP 50,18 0.00 94,80 14,70
02/28/87 - - . - - - - - NP 66,60 0.00 94.88 5,28
02/08/88 - - - - - - - - 86.868 808.25 229 084,88 T7.43
03/20/39 - - - - - - - - 69,13 91.965 2,53 04,88 5,08
013/26/90 . - . - - - - - 93,60 98.25 4,58 §4.52 0.20
02119701 - . - - . - - . 94,60 95.00 .42 8452 0.8
03/02/92 - - - - - - . - 84.60 95,33 083 8545 125
DB/22/62 - - . - - - - - 66.33 102.67 6.34 83.45 443
02/27/98 - N - - . - - - 0267 95.83 3.8 03.46 0.0
04/16/94 - - - - - - - - 88.25 81,08 253 9345 461
04/20/08 - - . - - - - - 82.83 88,35 3.82 0345 .53
04/05/80 - - - - . - - . 0.83 80,02 0.09 9545 12,60
DE/01I8T - - B - - - - - 78.47 79.85 138 $3.45 14.64
04/22/98 - . B - . - - . 78,60 76.69 0o 93.45 1457 .
04/28/98 - - . - - - . - 78,79 78,67 0.18 03,45 14.62
WELL DESTROYEO "
B P R T R H S ]
WELL # A-12A
0411408 - - - - - - - - NP 80.02 0.00 a7.08 7.08
12/05/08 - - - - - - - - NP 89.78 0.00 97,08 7.3
051107 - - . . - - - - NP 88.13 0.00 97.08 5.85
Q8/28/07 - - - - . - - - NP 01.58 0.00 $7.08 5.50
03/27/08 | NO ACCESS - - - - - - . NO ACCESS . - 97.08 .
09/22/08 - - - . - - . - NP 94,62 0.00 97,08 248
03/26/09 - - - - u - - -
12010/08 WELL DESTROYED
e YREHE I A T ALY I i i Gt Bl e !
WELL # A-13
08/20/80 - - - [ - - - - - NP 62,34 .00 02.77 743
02/26/87 . - ] . - B - - NP 01.058 0.00 9,77 8.72
ai08/88 - - - - - - - - NP 9158 0.00 9.7 .11
02/20180 - - - - - - - - NP 3.48 a.00 99.77 §.28
03/26/60 - - - - - - - - NP 97,78 0.00 08,39 0.60
02/48/01 - B - - - - - - NP, 9054 0.00 98,39 -4.15
03/02/02 . . - - . - B - NP 99.50 0.00 98.33 127
11120192 - - - - - - - - NP 100.8% 0.00 88.33 2,56
02/127/93 - - - . - - - - NP 80.12 0.00 80.33 0,79
04118/04 - B . B . B - - NP $3.30 0.00 98,33 494
04/20/85 - - - . - - B - NP 86,70 0.00 £0.53 © 9.83
04/10/85 - . . - - - . - NP 85,76 0.00 98,33 12.58
04120197 - . - - . - - - NP 83.45 0.00 98,33 14,88
04/23/98 - - . - N B N . NP 83.24 0,00 §8.33 16.08
04/26/99 - - N - - " - - NP B2.8% 0.00 58.33 1349
04/11/00 - . - - - - - - NP 85,15 0.00 98.33 13.18
WELL DESTROYED
WELL # A-14
00/20/86 - B . - N f . - NP 05.78 0.00 102.58 5.80
D2/26/47 - . - - - - . - NP 94,28 0.00 102,58 B,22-
D2/08/88 - B . . N B . N NP 05,02 0.00 102,58 756
05/29/88 - . . - - . - - NP 16.98 0.00 102,68 5.70
D03/28/80 - - - - - - - - NP 101,28 0.00 101.16 -0.13
02/18791 - - . . . - - - NP 102,93 0.00 101,18 -1.77
08/18/91 - - - - - - - - NP 103.08 0.00 101.00 -1.90
0310202 - - - - - - - . Np 102.68 0.00 101,08 1,78
02127/ - . - - - . - - NP 102,04 0.00 101.08 -0.95
D4718/24 - B . - - - 5 . NP 96.33 0.0 101.08 476
04720155 - - - - - . - - NP 81,74 0.00 101,08 535
04/10/26 B - - - - - - - NP 86.83 0.00 101.09 12,28
05/01/97 - - - . - . - - NP 86.67 0.90 101.06 1442
04/23198 - . . - . - - - NF 86.684 0.00 101.02 14.45
0426109 . R . . N B . - NP 86,34 0.00 101.09 T 1476
12471 1/00 B f 5 B . . . - NP 86,63 080 101,68 1246
WELL DESTROYED
T i R T . ! N ; D T T
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwatsr Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DEPTH TO DEFTHTO PRODUCT GABING GROUNDWATER
DATE TPHg TPHd BENZENE | TOLUENE | Ethyl2enzene | XYLENE MTBE TBA PRODUGT | GROUNDWATER | THIGKNESS ELEVATIGN ELEVATION
g fm, L) {ugiL) {uglLy (upl) (ugiL} (ugi) (fael {fael) (fe) {fant) (feey)
WELL # A-14A _
12/12/05 - - - - - - - . NP 03.87 0.00 97.78 3.78
04712008 - - - - - - - - NP .82 0.00 07,78 5.94
12005106 - - - Z . - - . NP B1.83 0.00 97.76 583
0517 - - - - - - - - NP Bp.ad 0.00 07.76 0.38
08/25/07 - - - - - - - - NP 91.60 0.00 07.76 B.18
02700 - - - - - - - - NP 51.83 0.00 07.78 583
0812208 - - - - - - - - NP 5450 0,00 97.76 3.28
12/10/08 \WELL DESTROYED -
WELL # A-15
06/20/38 . - - - - - - - NP Bo.84 0.00 108,15 8.3
DR126/57 - . - - - . - - NP [ERE] 0.00 106,18 0,68
102/06/88 - - - - - - - - NP 99.64 [N 108.15 8.51
042080 - - “ - - - - - NP 101.18 0.00 104,15 7.00
03/26/80 - - - - - . - - NP 10471 0.0 108,18 147
02/19/81 - - - - . - - - NF 107.18 1,00 106,18 -1.61
D02/52 - - - - - - - - NP 07.36 0.00 108.14 -1.24
02127103 - - - - - - - - NP 108,92 0.00 108,14 .78
D594 - - . - . - - - Np 102,33 0.00 108,14 381
04/20/08 - - - - - - - - NP 97.82 0.00 - 108.14 8.62
D4H0/98 - - - - - - - - NP $4.86 0,00 108.24 11.58
43087 - - - - - - - - NP 91,80 0.00 10614 14,34
04/23/98 B - . - - - - - NP 91.47 0,50 108.14 14.87
[ . B B - B - - - NP 80.57 0.00 10614 16,27
04111700 - - - B - - - - NP 02.77 0.00 108,14 18,87
WELL DESTROYED
" = . 7
WELL # A-18
00119/68 - H B - . p - - 6478 78,50 12.72 a7.09 20,18
02i26/87 - - . . . B - u 63,80 . 75.18 11.38 87.09 204
03/30/88 - - B - - - - - HP 16,28 0.00 87.00 2081
03/z5/ed . . - B B - - - 84.77 08,81 0.04 87.00 20,31
03/28/80 B - B . B N B . 67.88 46,00 0.20 ar.22 19.20
02/26/91 - - B - - - - - 68.88 80,85 0.78 8722 1817
(R - . - - - - - - §7.58 75.21 763 7.2 1777
11720092 - - - - - - - - [ 74.84 5.47 87.2 1748
02/27/63 - - - - . - - - 68,01 14,22 B.21 8752 17,89
04118/04 - - - - - - - - 80,68 63.92 [E] 87.22 24.35
04/20/95 - - - - - - - - §4.24 6884 4.40 07.22 2790
04/05/96 - - B - - - - - 82.55 62.85 0,10 8722 24.55
04i30/a7 B . B R N . - - 60,80 61,20 0.49 87.22 28,30
04/21/88 - - B - - - - - 69.47 sh.80 113 07.22 2747
D4/26/09 B - B - B - - - 5752 58.95 1,03 87,22 2005
11702190 - - B B - - - - 67.73 47,76 0.02 97,22 20,49
04/11/00 - - AR B - . B - 07.08 5627 0,20 b7.22 20.17
1304 - - 33,800 - - - <100 - Np Ba.17 0.00 B7.22 20.08
04/01/02 B B - B . . - - NP 59.40 0.00 87.22 2782
11101102 - - - - - - - - [ 60.64 5.00 7.2 2658
04/0103 - - B - B - - - NP 8136 0.00 07.22 26:48
11404403 - - - - B N I - 81,72 6180 0.03 87,22 25.41
0373004 - - B B - . - - 62.16 62,19 6.03 8722 25.05
$1722i04 - - - - - - . - 62,68 6288 0.03 87.22 24.38
03/20/06 . . B . B B - - 62,87 62,88 0.01 §7.22 24,35
12406405 - - B P . . - - 8307 8911 0.04 87.22 24,14
WELL DESTROYED
s f Al L R AR R B N s R R B Gt S D A S R i &
WELL # A-16R Areg = MA :
04130107 N - . . . B - - 54.63 [ 134 - -
09726/07 B - . . . . - - 64.63 B6.12 1.43 92.15 2703
0327/08 B " B 3 . - - - 54,83 86.81 1,88 w213 26.70
0822103 - - . B - . - - 65,30 87,10 1.80 92,13 76.50
03/26/09 - - - - - - - - 8s.17 86.38 0,29 92.13 26.81
10{12/08 . - - - - - - - 66,58 67.30 .42 . 92,13 25,18
05i04110 - - B - - - - - 8711 80,30 2.19 92,13 2448
10/06/10 - - - - - B - - 67.68 60,82 2.45 02.13 23.92
033011 - B B . . . - B 68.08 £0.20 114 9243 23.79
09i28{11 - - - - - - - - 67.89 65.88 1.09 9213 2897
04i03/12 B - B - B - - - 67.69 §0.02 143 9213 24,10
09/2612 . B . . . . B - at.47 88.20 1.78 92,18 24.24
03/20/13 - - . B - - - - a7.50 60.16 1.88 .13 2422
05/28/13 - - B B . - - - 87.58 6960 2,02 9213 24.08
D4/02114 - - B - N - - - 68.07 7020 - 2.43 92.13 23.54
AR Ty e S T 1 e e
WELL #A-17 . .
06/10/88 - - - - - - - - 86,20 657.18 1.88 . o4 26,73
02/26/87 - - N - - - - - 64,18 70.18 8,00 0147 26,62
0210858 - B B . B . . - 85,60 86,57 0.28 o147 2871
03/29/28 - - - - - - - - 88,64 8877 0.23 .47 24.87
03/26/90 B - B B B - - - 87.37 67.95 0,18 a0.27 2148
02/25i91 - - - - - - - - 66,21 65.77 Q.56 89.27 19.92
Q30292 B . . B N N B . 63,00 7247 447 a9.27 20,17
02727183 - - B B B - . - 60,38 72.72 4.34 50.27 19.83
0411884 - . - - . - - - 84,58 6867 4.09 89,27 23.69
04/20105 - - . . . . - - 64.84 86,58 1.72 00,27 24.01
04/09/26 - - . B R N - - 6245 5282 0.37 59.27 28,73
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Table 2 - Summary of Historlcal Gauging and Chemical Data
Groundwater Monitoring, Former Goldan West Refinery - Santa Fe Springs, CA

e e e

ANALYTICAL PARAMETERS DEPTH'TQ DEPTHTO FRODUCT CABING GROUNDWATER
DATE TPHg TPHd BENZENE | TOLUENE | EihylBenzene | XYLENE Mreg THhA PRODUCT | GROUNDWATER |  THICKNESS ELEVATION ELEVATION
mg/L (mg/l.) (pg'L) {pglL) fug/L) (pgi) (g {ugi) {feet) {feat) Tasl) (fosl) {fasl)
04/30/7 - - - - - - . - 80,04 62.15 1,29 £0.97 28.11
04721788 - - - - - - - - [ 80,14 0.20 89.27 29,28
0420008 - - - - - - - - 68,28 69,73 148 80.27 3063
1310219 - - - - - - - 58,43 58.67 0.3 80.27 30.61
0311700 B - - - - - - - [ 58.80 0.15 89.27 30.58
04/03/01 - - - - - - . - NP 58.61 0.00 0,27 30.76
111301 - - 23,800 - - 23,300 - NP 58,14 0,00 §0.27 3041
04012 - - - - - - - - 53,85 58.88 0,01 58.27 3042
11/01i02 - - . - - - - - NP 0,10 0,00 38.37 20,17
04101403 . - . - - - . - NP 8048 0.00 29.27 26.79
08/01403 - - 16,000 1,700 1,008 9,200 4,800 p . - - 69,27 -
1i01ia [0 - . 1,300 2,600 28,000 6,500 . NP 8142 0.00 89,27 2768
03/20/04 - - - - - - - - 82.08 8212 0.04 09,57 2718
11/22i04 48 - 21,000 500 1,500 4,080 8,600 . [ 63.62 0.02 89.27 20,77
03/29/05 28.2 . 27,900 781 2,020 5480 6,760 . - 83.70 0.00 65,27 26.57
12/08/05, 9.8 - 24,700 [ 1,870 4,050 14,500 . B 83.28 0.00 58.27 258
WELL DESTROYED
- - -

WELL # A-17TR Arsa = MA
04/30/07 B . B . - B B . NP 61.74 0.00 - -
08/26707 - . - - - - . - NP 67.88 0.00 70,55 2870
03127108 - - - - - . - . NP 62,12 0.0 70.58 2846
0549208 - - - - - . - - NP 62.28 0,00 0.50 28,30
0373 1/00 0.195 53 <0.18 <0.24 <0.21 <645 <0.19 <52 NP 2.53 0.00 0,58 20,05
60/30/08 68.1 0.60 27,400 5,170 1,740 8,660 18,800 B57 NP 62,98 0.00 40,58 27.60
05/05/10 B7.9 050 27,500 4,670 1,020 5,580 14,300 <1040.0 NP 03.58 0.00 90.56 27,60
10070 87 2.0 21,800 3,080 1,280 4,530 8,050 <520.0 NP 80.18 0,00 90.58 1043
03/31/11 108 1.2 23,600 4,360 1,800 4,880 9,440 <520.0 NP 64.60 0.00 90.58 26.08
Dp/28/1 97.10 1.50 27,000 5,200 1,806 5,600 10,800 <520 NP 64,63 0,00 D056 28.06
04104712 95,80 <0.8 23,000 5,000 1,860 6,400 9,600 2,000 NP 84,98 " D60 50.55 26.20
05/2712 50480 17 26,000 5,000 1,600 5,500 12000 1,000 NP 04,65 0.00 90,68 26.93
0372113 97,50 31 28,000 5,000 1,700 5,800 12,000 3,000 NP 64.52 0,00 90.68 26,05
08/25/13 103,00 23 25,000 5,200 1,800 6,700 416,000 <520 NP 64.77 0,00 90.98 25,81
04i03/14 82.20 1.7 24,000 4,700 1,800 6,100 17,000 12,000 NP 65.41 0.00 9058 25.17

3 e {HE R b i (MR g

WELL #4-18
0B8/10/88 - - - - - - - - NP 66,57 0.00 02,68 27.11
02/20/67 - - . - - - - - NP 68,35 0.0 92,68 2833
09/28/56 - B B - - - - - NP 86,51 0.00 02.00 2817
03/29/80 - - - - . - - - NP ar.18 0.00 9248 2548
03726160 - - - - - - - - NP 60.03 0.00 81,20 2225
[ - - - B - . B . P 86,92 0,00 91.28 24,38
030R/82 . . . . - - - . NP 68.34 0.00 8,25 2291
11420182 - - B . - - - - NP 69,60 0,00 91,25 21.68
D2ia7I0e . - . - - - - - NP 86.85 0.00 9126 2440
04/18/94 B - - . . - - . 66.78 65.79 001 91,26 2647
14120/96 - - - B - . - - NP 8367 0.00 91,25 27,68
04/09/98 - - - - - - - . NP 63,27 .00 9126 27.98
050287 - - f . - - . - NP 62,00 0.00 51.25 20.25

Al P T AR 4 ST Z i B

WELL # A-1BA Area = WTF
11/26/03 - - - B - - - . NP €3.16 .00 94.50 31,24
03/30/04 - . - - - - - . NP 84.92 0.00 94.50 20.50
11/22/04 B - - . . - . . NP 85,88 0,00 24,60 28,85
03420/05 . . . . N - . . NP 85.88 030 4,50 28.64
1370608 - - . N . - - - NP 63,01 0.00 94,50 2548
03/2B/06 2.32 - 228 34 3 33 48 - NP 67.13 0.00 04.50 2737
12/05/08 2.21 - 231 18 <0.94 8 37 - [ 67.53 0.00 84.60 26.97
04730107 0.012 0,47 1.2 <0.24 <0.21 7.7 31 - NP 67.47 0,00 84.60 27,03
08/26/07 2.85 <0,032 674 B1 134 128 33 <100 NP 67.87 0.00 94.60 26.83
04/72/08 263 <0032 573 42 451 B 50 <i0 NP 86.04 0.00 460 26.48
0X24/08 437 <0032 200 ] <31 50 20 <52 NP 68,33 0.00 64.50 28.17
02:27/08 - . . . B - . - NP 8845 0.00 94.50 2005
1012709 B - . B - . B - NP B8.45 0.00 24.50 2805

. 0BI0AR0 - - - - - . - - NP 88,52 0.00 54.50 26,08

10080 B . B 5 . . N - NP 80,17 000 94.50 26,33
03/30A1 . - - B . - - " NP 69.08 0.00 94.50 2544
05/20/11 - - . . - . - - NP 67,88 0.00 94,50 26,52
040312 - . - . - - - - NP 56.03 0.00 84.50 2647
09/26712 - - - - . - B - NP £9.15 0.00 04,50 25.38
0512613 - - . . - . - - NP 89.76 0,00 9460 24.74
09/25/13 B - - . . - N - NP 7017 0.00 94,50 24.33
04102714 - - - - - - - - NP 71.22 0.00 94.50 23.20

e T [T R

WELL # A-19
[T _ - . - - B B - NP 68.30 0.00 91.52 23.02
0226187 B - B . B . B . NP 87,91 0.00 91,32 23.41
02/08/88 - . - B - B - - NP 67,20 0,00 81.32 2403
03/26/00 B - B 5 - - . - NP 63,41 0.00 89,77 2038
02/15/91 - - - - - - - - NP 70.30 0,00 .77 10.47
D3/02/92 - . - B - - . . NP 70.45 0.00 89,78 1928
OBiz2ioz - - B N - . B “ NP 70,83 ©,00 29.75 13.92
02027193 - - - N - - - " NP 70.84 0,00 .76 1811
04i16/94 - - - - - - . - NP aT.62 0.60 2n.75 2193

- 04R0/5 . - - B . - - - NP 86.00 4.00 80.76 23.73
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DEPTHTD CEPTHTO PRODUCT CASING GROUNCWATER .
DATE TPHY TPHY BENZENE | TOLUENE | EthylBenzena | XYLENE MTRE TBA PROBUCT GROUNDWATER |  THICKNESS ELEYATION ELBVATION
{n fri] (L) (L) {ugiL) (ugi) {ugily {gl) (feat) (fasl) (fea) {foal) (lsel)
04109/98 - - - - - - - - NP - 63.88 0,00 4078 ‘26.87
0510207 - - - - - - - - NP 82.75 0.00 80,75 &7.00
11/05:97 - - - - - - B - NP 82.22 000 80,75 27.63
WELL DESTROYED - ]
WELL # A-20
[EEE - - - - - - - - [ 74.66 0.00 93,50 15.84
02426087 - - - - - - - - NP 7448 noo 93.50 19.02
02/05/88 - - . - - - - - NP 7448 1.00 93,80 19.02
03/28/68 - . - - - - - - NP 7638 .00 33,50 18.12
03/26/50 - - -. - - - - - NP 18.80 0.00 02.07 1617
021691 - - - - - - - - NP 78.34 .00 02,07 13.78
0310202 - - - - - - - - NP 78.60 0,80 62,08 13.48
1112042 - - - - - - - - NP .87 0,00 52,08 13.21
02127703 - - - - - - - - NP TB43 0.06 92.05 13.85
0d/18i34 - - - - : - - - - NP 75.80 0.co 42,08 16,18
04/20/35 - - - - - - - - NP 7278 0,00 02,08 18,32
[ - - - - - - - - NP 70.02 0.00 92.08 2208
Qdiar - - - - - - - - NP B7.60 0.00 8208 24.48
Q423498 - - - - - - - - NP 86.08 0.00 92.08 26.02
WELL DESTROYED
WELL # A-21 |

0B/20/88 - - - - - - - - 78.01 77.00 0.99 54,39 18.14
0328087 - - - - - - - - 76.85 78.23 2.38 8429 17.08
D3/29/8% - - 4500 850 2680 3100 - - 77.23 77.35 [XF] 04,30 17,13
petieres - - 10000 510 Fo0 4200 - - 7781 7782 0.01 02972 1541 |
D3/26/20 - - - - - - - - NP 78.70 Q.00 92.92 14.22
0212501 - - - - - - - - 80,08 50,43 0.35 92.92 12,76
08/18/91 - - 5200 670 720 490D - - 80,04 5113 .08 92.92 1261
11420081 - - 7000 400 600 4400 - - 0,20 81.51 1.11 9202 1248
0302102 - - 4200 200 200 3200 B - £0.18 2094 0.78 9252 12,55
05/28/02 - - 3500 710 300 4100 - - 79.98 82208 0.28 52,82 1287
08/22/82 - - 8800 [ 940 4500 - - 8010 80,83 0.73 02,92 1284
11420762 - - 3800 70 400 000 - - 80,28 61.37 0.89 9292 12.230
02/27/93 - - - N - - - - 9025 80,68 0.33 6202 12.69
06715103 - B 5200 80D 800 1800 - . NP 79.82 0.0p 82,92 18.30
11101193 - - 540D 40 670 2200 - - NP ~Te0 0.00 02.02 13.62
02/06/04 - - 4600 80 870 1800 - - NP 78.54 0.00 $2.02 14.38
041884 - - 2100 80 50 3300 - - NP 78.10 0.00 g2.91 14,82
11705/84 - - 2800 20 420 | 220 - - NP fa.61 000 92,92 18.91
04/20/35 - - 4100 18 200 1520 - - NP 74.87 2.00 g2.82 16.08
04710/98 - - 5000 24 870 - 47 - NP 724 0.00 8252 2058
11186 - - 3200 &0 100 400 100 - NP Ti.08 2.00 02,92 21.84
04/30/97 - - 4500 12 460 340 610 - NP 60,04 0.00 9292 23.08
11/04/97 - - 2100 8.2 110 230 5000 - NP 69,40 0.00 02,02 23,52
04/21588 .- - 1100 14 0.5 84 13000 - NP 6312 090 82,02 24,80
11105%8 - . 1600 8.2 2] 49 86005 - NP 8748 0.00 92,02 25.44

ESTROY!
G

el

WELL [&]
i

7

ED

ki

o

R

R

WELL # A-21A :
11/28103 23 - 5,200 1,800 1,100 65,800 &1 - NP 7640 Q.00 97.23 21.83
03/03/04 46 - 5800 2,300 1,300 8,500 2,300 - NP 7581 200 97.23 2142
11/22i04 22 - 4,800 1,200 1,000 4,800 5,400 - NP 76.83 - 0.00 97.23 20.40
020/05 23.9 - 6,580 4,530 1,200 5,880 7,210 - NP 77.22 0.00 97.23 20.0
12/08/05 313 - 1,08C 140 250 1,070 1,080 - NP 17.57 0.00 6723 19.66
03/26/08 803 - 5320 411 1,260 6,260 4,620 - NP 77.30 0,00 87.23 10.93
1240508 45.8 - 5,330 551 . 1530 4,800 5,020 - NP Jo.68 i 0.00 87.23 20.55
04730107 44.9 0.0 + 5,540 31 1,360 §.270 6,250 - NP 78.03 0.00 87.23 21,20
09/26/07 3.3 .80 4,360 247 1,220 4,800 3,030 331 NP 75.86 000 9123 21.27
Q4122108 29.5 . 080 6,260 188 1670 4,510 3,250 <250 Np T6.87 0.00 87,23 20,56
09724/08 6.0 0.70 4470 1324 1,180 4,070 3,110 383 NP 7717 0.00 97.23 20.08
Q31409 174 220 2,820 <48 €08 1,000 41 <104 - Ti4d 71.58 046 97.23 26.76
3131i09 (DUP) 16.4 2.50 2830 <4.8 §42 1,060 L1l <104 - - - - -
08/30/09 18,1 1.4 3,240 13¢ 248 1,400 28 <104.0 72.1% 72,80 . 011 57.23 2560
8730109 (DUP) 18 14 3,250 494 933 1,220 C 38 «<104.0 - - B . - -
0510510 2.8 o7 3,380 <4.8 1,080 1,260 22 <104.0 72.92 72,08 0,06 ar.2s 2440
50610 (DUP! 218 &9 3440 48 1126 1,340 24 <1040 - - - - -
1010710 Gkl 14 4,480 116 1,180 4,050 2,260 328 Np §0.02 0.00 $7.23 ir.21
1077110 {CUPR) 33.3 1.6 4,280 108 1,200 4,060 2,280 324 - - - - -
0311t 3.8 1.5 4,450 107 1.620 4,750 1,680 <104.0 NP 40.24 000 1.z 16.88
33111 {DUF) k] 1.0 4,240 110 14% 4,230 2,020 <i04.0 - - - - -
0029141 28,7 0.8 3,800 TN 1,200 4900 1,£00 <104 NP 79.06 0.00 97.23 17.38
9£28/1 1(QUP) 275 0.9 3,600 4.8 <48 3,600 1,900 <104 - - - - -
04i0di12 24 <08 4,000 110 1,100 3,600 1,900 <04 NP 78.24 Q.00 97.23 17,59
4104412 (DUPR) 248 <0.8 3,100 .8 930 3,000 1,600 <104 - - - - -
08727112 248 6.37 4400 89 760 3,800 2,100 474 NP 78.78 0.00 97.23 1845
92712 {DLP) 259 0.58 4,200 824 730 3400 1,800 =104 - - - - -
032113 24 22 4,800 24J 1106 3,700 1,800 400 NP 78.64 6,00 87,23 18.59
321115 (DUP) 29,20 2.8 4,600 10 1,200 4,300 2,000 430 - - - - B
08/23/13 26.80 1.3 4,300 <4.8 1,260 4,000 1400 =104 NR 70.08 0.00 97.23 1817
9/2313 {CUP) 26.80 14 4,200 <48 1,000 3gm 1,300 <104 - - - - -
04103144 26.00 0.62 4,800 <48 1100 3,500 1,200 87¢ NP 75.83 0.00 97.23 17.40
413114 (DUP) 23.80 0.59 4,800 <4.8 1,200 3,700 1,200 ] - - - - -
\

T e gt
Lot

[ Y

15 . LT
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monltoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS OEPTHTO DEPTH TO PRODUCT CASING GROUNDWATER
DATE TPHg TPHd | BENZENE | TOLUENE | EthylBenzene | XYLENE MTBE TBA PRODUCT | GROUNDWATER |  THICHNESS ELEVATION ELEVATION
(gL (i) fugil) {vgil) (bgil) {Hgil) (ug/t) {ugfl) {faot) {fost} (faat) {foel) {feat)

WELL #4.22

" 0B/20/85 - - - - - - - - NP 76.30 0.00 o707 1877
02126107 . - . - - - . - NP 78,15 0.00 97.07 18.02
02/08/88 . - - . - . - - NP 76,00 0.00 97.07 18.07
03/2876% - . - - - - - - NP 76.89 0.00 97.07 t8.18
03/26/80 - - - - . - . - NP 80.42 .00 95,64 1522
021981 . - - - - . - - NP 1.92 0.00 05,64 13.72
03j6210% . - - - . - - - NP 02.22 0.00 9581 1339
11120/92 . - - - - - . - NP 52,38 0.00 6.1, 13.23
CRRTI0S - - - - - - - - NP 52.04 5.00 05,61 1357
1101795 . - 1.0 10 1.0 20 - - NP 30,85 000 0561 14,78
02005784 - - 1.0 1.6 1.0 2.0 . . NP a0.29 000 25,81 16.32
04/16/04 - - <3 <3 <g <4 - - NP 78.53 .00 26,61 16.08
11/06/84 - - 2.8 1.0 1.0 30 - . NP T7.85 0.00 9681 17,88
04720185 . - 30 ¢.5 0.6 10 . - NP 76.34 0.00 05.61 .27
11/08185 . - 13 [ 74 (5] . - NP 7474 0.00 96,61 2087
04/03/98 . . 7.6 0.5 23 1.5 0,5 . NP 73.54 0.00 95.61 22.07
111798 - . 4.0 [ [ 10 - . NP 72.38 0.00 9601 2323
04130107 - - 2.0 0.5 0§ 0.94 . - NP 1.4 .00 b5.61 2447
11703757 . - 20 10 40 18 <05 . NP 70,71 - 000 0561 24,96
0H20/98 - - 1.7 0.8 0.8 23 . . NP 80.67 .00 b5.61 26,94
11/06/09 - - 2600 110 33 240 4500 - NP B8.72 000 95.61 26.80
Q4428188 - = <0.5 <0.5 (.6 <0.5 330 - NP 80,20 0.00 8581 274

WELL CESTROYED
R Y W ; i o I

WELL # A-224 Araa = WTF
11/26/03 - . - - . - - - [ 76.71 .00 10018 2348
03/30/04 - - - - - - - - NP 7101 0.00 100,19 23.18
11722104 . Z . s - - - : NP 72.28 000 100.19 27.9%
03720105 - . - - . - - . NP 70.48 0.00 10019 2170
12106/05 . - - - - - . - NP 76.70 0.00 100.18 21.40
0411708 - B - - . . - . NP 78.38 0.00 100.19 2181
1205008 - - - . 5 - - - NP 7757 0.00 100,19 22.62
05/05107 - B . 5 . B . - NP 77.08 0.00 100,19 23,14
0327708 - - - - . - - . NP 7701 0,00 100,18 22.48
09/22/08 - . B . - - . . NP 76.37 0.00 100,18 21.62
02726109 - - - . - - - . NP 79,24 0.00 106,18 20.05
101309 - - - 5 - - - - NP 20.20 0,00 100.10 19,09
BI040 . - - N . - . - NP 80.78 0.00 100.19 1541
{0/06H0 - . - - - N - - NP 3143 000 100.19 18,78
03/30¢1 - B . 5 - - . - NP 3158 0.00 10019 16.81
00/28A1 - . - - - - - . P 81,37 060 100.18 10.02
0403112 - - - . - . - - NP B0.63 0.00 100.18 19.68
08/26/12 . B - . - - - - NP a0.05 0.00 100.18 20.14
03720113 - - - . - - . - NP 79.35 0.80 100,18 20.84
0872613 . . - . - - - - NP 80.40 6,00 100.19 18.70
04i02714 - - . - - - . - NP 122 0.00 10018 18.67

E3E ARINEHER AT y R g i S

WELL # A-23
CB/20/66 - _ . - B - - - NP 662 0.00 34.64 20.02
D2/28/87 - R - - - - - - NP 14.57 0.00 94.84 2007
02/08/88 . - - . - - - . NP 74.52 .00 94,84 20.12
03/20/69 - - - - - - - - NP 7645 0.00 0454 18.18
0328790 - - - - - - - - NP 77,07 0.00 13,34 16.27
027191 - - - . - - . B NP 75.58 .00 9334 14.78
03/02/92 B - - s - . - - NP 74,76 0,00 0833 14,59
1172082 - . . N B - - B NP 79.04 0.00 93,33 1420
02/27(93 - . - - - . - - NP 76.51 0.00 9333 1482
04118194 - - - - . - - - NP 76.51 0,00 5233 1782
04/20/85 - . . - - - - . NP 1237 0.00 03,33 20.88
0400788 - - - - - - - - NP 68.60 .00 8333 23.73
0BI02IGT 5 . B B . 5 . . NP 7.8 0.00 $3.33 25,95
04/22/08 - - - - - . - B NP 66,03 [ 93,33 27,80
11/03/98 . - . . - - - . NP 8478 000 93.33 26.65

WELL DESTROYED
A, i

WELL #4-24
C2/08/A8 - - - 5 - - - . NP 77.26 0.00 98.83 2157
03728700 - - - - - - - - NP 76.13 0.00 0883 20,70
03/26/30 - - - . - . - . NP 75.71 .00 9378 14.05
02/18/01 . - - - - - - - NP 81,10 .00 9375 12.66
11/20/02 - . - - - - - - NP 81.56 0.00 53,75 1221
037163 . - - - - - - . NP 8121 0.00 .78 12.55
02/04/24 - - 700 30 130 370 . . NP 78.58 0.00 23.78 14.18
0418/84 - - 750 10 170 25 - - NP 78.00 0.00 93.76 14.78
11/08/84 - - 750 10 95 150 - . NP 7782 0,00 63,76 18.24
04/20/85 - - 860 16 24 100 - - NP 7805 0.00 93.78 771
11/0B/56 - N a7 8.1 30 211 - . NP 74.03 008 03.78 19,73
04/09/86 - - 950 [ 33 280 <05 - NP 73.08 0.00 83.76 20.67
114188 - - 720 30 30 30 . - NP 71.83 0.00 95,76 21.93
04/30/37 - - 720 3.7 [ 68 . . NF 70.57 0.00 92.76 898
1110457 . - 770 36 .5 [E <05 s NP .18 0.00 9376 2361
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwatar Monitcring, Former Golden Waest Refinery - Santa Fa 8prings, CA

ANALYTICAL PARAMETERS DEPTH 10 DEPTHTO PRODUCT GASING GROUNDWATER
DATE TPHg TPHd | BENZENE | TOLUENE | EthylBonzane | XYLENE MTBE TBA PRODUCT | GROUNDWATER |  THICKNESS ELEVATION ELEVATION
(Mgl {ugfl) (L) oLy fugil, (gl (ug/L) {fosl) {fast) (fasl) {faal) {featy
04721198 - - 580 0 53 3l - - NP 68.07 0.00 83.76 2478
1405726 - . 470 36 140 57 <06 . NP 66,30 0.00 53.76 2546
04i28788 280 0.5 63 67 - - NP 87.8 0.00 93.78 26.03
WELL DESTROYED -
WELL # A-24A Ama = WIF . .
11/26/03 - | - - - - - - - NP 76.20 0.00 28,83 2183
03730104 - - - - - - - . NP 75.61 0,00 96.53 21.22
112204 - - R . - - - - NP 76,63 0.00 06,03 2020
03/26105 . - . . - - - - NP 76.92 0.00 96.88 1051
12/08105 - - - - - . - - NP 77,93 0.00 06,53 18,60
0411106 . - - . - - - . NP 7740 0.00 98,03 19,83
1205108 - - - - - - . - NP 7824 900 96.83 2058
0501107 - - - . - - - - NP 7560 0.00 66.03 2115
03/27/08 - - - - - - . - NP 78,31 .00 98.83 2052
09122105 - - - - - - - . NP 76.86 0.00 66.83 19,88
032609 - - - - - - - . NP 4 0,00 96.83 19.02
1008 - - - . - . - - NP 7872 0.00 20.03 AT
05/04/10 - - - - - . - - NP 79.30 0.00 96.53 1763
10006110 . - - - - - - - NP 79.87 0.00 26,88 10,66
0573011 - . - - . - - - NP 80.08 .00 96.8 18.75
02726811 - - - . - - . - NP 79.47 0.00 86,63 17.38
040312 - z - - - . - - NP 7007 0.00 96.33 17.78
0572612 - - - - . - - . NP 77.60 0,00 06.83 19,25
03/20015 . - . - - - . - NP 78.50 0.00 §6.03 1633
0072513 - - - - - - - - NP 76.00 0.00 26,83 17.63
[N - - N - . - - . NP 70.60 .00 90.03 17,14
WELL # A-28 Arag = WTE
02/08/88 - - - - - . - - NP 79.62 0.00 99,20 10.58
03/28/80 - - - - - - - - NP 80.58 0.00 39.20 1884
03/26/90 - - - - - B - - B - NP 82,25 0.0 94.14 11.89
ozHas - . - - . - - - NP 8353 0,00 94,14 10.61
03/02/52 . . ; N . B N . NP 53.94 0.00 0414 1020
02127183 - . - - - - - - NP 83.56 ¢.00 94,14 1058
04148/54 . - - - - . - - NF B81.63 0.00 o414 1261
04720095 - - - . - i - - . NP 78.47 0.00 84.14 16,87
04/09/55 - - . - - - - . NP XIS 000 04,14 1443
Q4730007 . e - - - - - - NP 73.06 0.00 o414 2109
042398 - - - - . z - - NP .72 .00 $4.14 2242
0di7ien . - . - - . . - NP 76,70 2.00 84.14 2335
G5TTIO0 - - - - - - - - [ 80,60 0.00 9y 172
0410301 R . N . - N - - NP 71.19 000 G141 2022
0401102 N - - - - . - - NP 7237 0.00 9141 19.04
1103702 - - - B . . - - NP 7364 0.00 0141 17.80
04101703 s - - - - - - . NP 73.80 0,00 8141 17.81
11/26/03 . - - S - - - - NP 74,83 0.00 1 1658
[RIET) - - - - - - - - NP 75,28 0.00 01.41 16,18
03128105 - - < . - - . - NP 7657 0.00 8141 1484
12108105 - - P - - - - - NP 76,51 0.00 01,41 14.00
0411108 - - . . - - - j NP 76.68 0,00 91.41 14.13
120608 - . N . . B - - NP 7641 0.00 91,41 1500
5101407 - - - - - - - - Ne 76.20 (.00 9141 16.21
03/27h08 - - - - - . - - NP 75.52 -~ 040 .41 1550
00/22/08 - B B B o . . - NP . 76,73 0.00 o141 1448
3126008 - - . - - - - - NP 7142 0.50 Si4f 12.00
10/13/09 - - 5 - - - - . NE 70.28 0.00 o141 13.13
050418 - . . - . - . - - NP 70,93 0.00 814 1248
10/06/10 - - - 3 - - N - NP 70.30 .00 [ 12.11
03/30/11 . B - . B - . . NP 78.30 0.00 o141 12,41
08/25/1% - - - N - - - - NP 49,80 0.00 1.4 1152
04j03/12 - - - . - - - . NP 78.08 0.00° 9141 18,28
00/28r2 . - . - - - . - NP A 0.00 9.4 13.04
03/20H13 - . B N N - - . NP 71.20 0.00° 9141 1412
09/28015 . - - - . - - - NP 7771 0.00 B1.41 13,10
OHOZI 4 - - 5 N - B B - NP 70.81 .00 8141 1250
e R T E R o e 2 R ¢l 73 g i
WELL # A28 )
ofisles | - . - - - - - - NP 7702 .00 56,18 1616
G3/29/88 . N . B 5 B - - 71.70 7633 0.54 65.18 17.26
03/26/00 950 - 1600 3300 250 5200 - - 78.97 00,27 1.20 0344 14.15
0218/ - . N B - . N . 61,28 51,68 0.38 9344 12,07
03/6305 - - - - . - - - P B2.17 300 0544 1127
05/28/52 - - 1600 2300 180 5200 - - 8136 81.87 062 - 6344 RE]
0272713 . B . N . . - - 80,44 £1.22 0.78 53.44 12.81
35/20/53 + - - . - - - - NP 82,78 0.00 8344 10.69
0418194 - B . . . - - - NP 50.20 0.00 93.44 13.24
04/20/05 - - . - - - - - 76,83 7875 012 . 83.94 16.78
04700/66 B . . . 2 - - - a0 73.71 0.0] 93,44 19.74

Appandix A - Table 1 Fage 12 of 79 8772014




Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monltoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS BEPTHTO NEPTHTO PRODUCY GABING GROUNDWATER
DATE TPHg TPHd BENZENE | TOLUENE | EthylBenzene | XYLENE MTBE TBA PRODUCT | GROUNOWATER |  THIOKNESS ELEVATION ELEVATION
gL, fmgl) (Hg/l) gl (ug/l) gLy (gl ugL) {foat) {faal) {feal) {feal) (fest)
04730007 - - - - - - - - 70.88 71,02 0.18 8344 2254
04721168 B - - . N . N f 69,33 80.46 0.13 43,44 24,08
11/02/08 B - - - - - . - 58,67 85.77 0.10 93,44 24,76
L DESTROYED -
WELL #A-26A Area = WIF
17/26/03 - - - . - - - - NP 74.80 0.00 96,60 2070
03/30/04 - - - - - - - - NF 74.38 0.00 56,60 21.22
11/22004 - - - - - - - - 74.78 74.82 0.0¢ 85.60 20,81
03126008 - - - - - - . - 76.42 76.20 0,04 85.80 18,19
12/06/08 - - - - - . - - 76.68 76,70 002 8500 18,82
04111400 - - - - - - - - NP 76,49 0.00 95.60 19.11
12/06/08 - - - - - - - - NP 78.86 0,00 05.60 19.74
16/01/07 - - - . - - - . NP 7549 0.00 05,60 2047
03/27/08 . - . - - . - . NP 75.67 .00 05,60 19.73
09/24/08 1.69 1.7 <0.18 <0.24 172 267 34 72 NP 76.43 0.00 96,60 19.17
03727108 B - - - . - - - NP 77,10 0,00 05,60 18.60
10112/09 - - - - - - - . NP - 77.30 0.00 16.60 18,60
0510410 B f - . . - - . [ 78.40 0.00 9560 17.20
10/0810 - - - - - - - . NP 78.80 0.00 95.60 18.80
03730011 - - - . - . - - NP 79.16 0.00 §5.60 1845
09/26/11 - - - - - - - - NP 7313 0.00 9550 1747
04/03/12 . . . N - - - . NP 8.5 0.00 95,60 17.26
09/26/12 - - - . - - - - NP 77.88 0,00 95.80 17.72
0320113 B - - - - - - - NP 71.75 0.00 96.60 7.85
0812613 - - - - - - - - NP 78,13 0.00 95.60 1747
04/02/44 - - - - - - . - NP 78.74 0.00 96.60 16.85
B A T i R T e e ; :
WELL # A-27
02/00/08 - - - - - - - - NP 75.03 0.90 94.56 18,64
03/26/89 - - - - . - . - 78.78 704 028 94.56 17.72
03/26/00 - - - - - - - . 78.08 78.28 - 0.20 92,94 14,53
02110601 B - - - - - - - 78.88 78.10 0.24 62,84 14.02
03/02/82 - - - - - - - - 77.50 71,75 0.25 02,92 16.86
08/22192 - - - - - - - . 79,16 #1.42 2.27 9252 18,21
02/27/93 - B . . N B B . 76,38 70.44 0.02 9252 16,58
04718104 - - - - - - - - 72,84 72.85 0.01 62,92 2008
04/20/95 " - - - . - - - NP 71.18 0.00 82,92 21,74
04/00/96 - - - - . B - N NP 68,88 0.00 93.02 24.04
0302/87 N . . . - - N B NP 87,42 000 $2.02 25.50
11/05/97 B - - B . - N - 86.86 66,88 0.01 92.82 26.07
WELL DESTROYED
B ATy o A A A e R ST R T L Y i) B T T
WELL #A-27A Area = WTF
1112603 - - . . B - - - fiim 88.68 FLM 21,18 22.30
03/50/04 - . B - - N . - 69.28 69.28 0.08 91,18 21.86
122104 - - - 5 - - - - 70.40 7081 0.2 91.1g 20.71
03/26/06 - N . N N N . . 70,50 70.86 0.07 01.18 20.56
12/08/05 . B . . . B f - 70.62 ' 7048 0.06 91.16 20.33
04111/08 .Y - - - . - - - NP 70.67 0,00 1,16 20.60
12/06/08 B - . - - - - - NP 69.63 0.00 61.16 21,38
05R1107 - - - - - - - - NP 89.27 0.00 01,18 21,80
03727108 - - . - - - - - NP 89.83 0.00 91,18 21,33
08/24/08 17 0.3 1840 4.1 881 075 42 <62 70.66 7083 0.07 91,16 20.56
03/27109 B B . . B B B - NP 71.32 0.00 91.18 19,84
10/12/08 - B - B B . - - NP 72.28 0,00 9.8 18.01
06/04/10 . - - - . - - - NP 72,85 000 9118 18.31
10/08/10 - - - - - . - - NP 74,57 0.00 o118 18,78
03730111 - B . . N - N . NP 73.64 0.00 01.18 17.52
0572811 . - - - . - . - NP 7320 0.00 91,18 1729
040312 - B . B N . . B NP 7253 0.00 91.16 18.63
05/26/12 - . - - - - - - NP 72,08 0.00 91.18 16.11
03/20113 . - N . . B N . NP 71.95 0,00 91.18 19.2%
09/26/3 - - . - B . . - NP 72.40 0,00 B1.18 16,87
0410214 - . B - . - B - NP 13.20 0.00 91,18 17,86
Y L R L LR A B S R B T P e e e
WELL # A-28
02/08/58 - - - - . B - . NP B0.51 0.00 9600 14,77
00/29/89 - 5 . N - . - - [ 81.69 0.00 95.08 19.39
03/28/80¢ - - - - P . - - NP 84,42 0.00 93.62 9.50
02/18/91 - - - - - - - - NP £6.89 0.00 8382 7.23
032102 - . - . R . . - NP 87.84 0.00 9291 537
11/20/92 - - - - . - - - NP 88,20 0.00 92.01 4.1
02727193 - - - - - - . . NP 87.49 0,00 B2.91 542
04/18/04 - . - - . - - - 83,21 83.22 0,01 02,01 0.70
04/20/05 B B . N B . . - NP 79.87 0.00 92,91 13.54
04/1 0706 - B - - s . . - NP 76,33 0.00 92.81 16.68
050167 B N N . B B . . NP 7381 0,00 52.01 19.00
04/20/08 - - - - . . - - [ 73,23 D.00 92.91 19.68
04/28/99 - - B . B - - - NP 72,15 0.00 92.91 20.76
WELL DESTROYED
R e ! . I B il j T . b i ;
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Table 2 - Summary of Historical Gauging and Chemical Data -
Groundweter Monitoring, Former Golden Wast Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS ] DEPTH TO CEPTH TO PRCDUGT GASING GROUNGWATER
DATE TPHg TPH BENZENE | TOLUBNE | EthylBanzene | XYLENE MTBE TBA PRODUCT | GROUNDWATER |  THIGKNESS ELEVATION ELEVATION
(Ll (L} /) (ugh) {ugil) (gL} {rgiL) (gL} " (fast) {feal) {foal) {feat) (]

! WELL #A-20 ]

: 02/08/85 - - - - - - - - NP 89.53 0,00 [XH 4.50
03/29/8% - - - - - - - . NP Bl.74 000 88.43 0,39
03726780 - - - - - . - - NP 24,10 0,00 97.80 170
0218/ - - - - - - - - NP 97.64 .00 07.80 0.18
03102702 - - - - - - - .- NP 97.54 0.00 08.73 081
1112092 - - - - - - . - NP 08,50 0.00 06,78 277
02727783 - - - - - - - - NP TAL] 0,00 98.73 -0.37
041 8ipd - B . B - . - - NP #1.80 0.00 96,73 543
0442046 - - - - - - - - NP 88,81 0,00 96.75 10,12
04710495 - - - . - B - - NP 48,68 0.00 95.7% 11,08
v4izoh7 - - - “ - - - - NP 81,48 .00 96.73 15.27
04/203/08 - - B - - - - - NP TR 0.60 88,73 1663
04/26/09 . - - - . - - - WP 80,70 0.00 073 1603

WELL DESTROYED
WELL #A-20A Araa a PUA N of Orden
03/29/08 0.28 - 3 <0.1 2.1 23] ] - [ 90,95 0.00 $7.62 6.67
1206108 043 - 1.8 <0.10 <024 184 74 - NP 50.63 0,00 57.82 6.68
04430/07 084 0.28 5.1 <024 144 284 <0.19 - NP 80.35 040 97.82 927
DO/2BKT 0.258 0.2 38 40,24 <0.21 3.0 73 1420 NP 90,63 0.00 B7.62 650
04/22/08 0.544 0.42 18 <0.24 <0.21 1.8J ] 19800 NP 90.95 0.00 67.62 867
0972508 b.567 0.21 <0,18 <084 0.2 <045 69 1260 NP 9347 0.00 07.82 4.t8
03/27/09 - - - - - - - - NP 03.58 0.00 0782 4.08
10/12/08 - - - - - - - - NP 86.05 0.00 o782 1.57
D5/041D - . B B B . . - NP 98,30 0.00 5762 1.32
10008110 - - - « - - - - NP B7.00 0,00 97.62 0.52
03/30/11 - - - - - - - - NP 64.68 0.00 97.52 2.04

_ 06728111 - - - - - ] - - - NP 93.56 0.00 97.62 4,07

: 04i03r12 - - - . - . - - NP 90.80 000 07,62 6.72
05720112 - - - - - - - “ NP 81,85 0.00 07,62 B77
03/20/13 - . B . . - . - NP 90.92 0.00 o762 £.70
6/26/13 - - . - - . - - NP 3.5 000 97.82 3.87
04/02/14 - . - - - - - - NP 84,34 - 0.00 07,62 8.28

i I HERETIET T A ] I3 & i B ;
WELL # A-30
02/08/28 B B B N B B . - NF B0.56 0.00 2.55 [
03720189 - . B - B - - - NP 91,88 0,00 09,58 7.80

! D3/26/80 - N - B B . - - NP 96.88 0.00 8799 295

: 0219781 - . - - - - - - NP 57.08 0,00 o7.93 -0.03

- 0302182 - . - . - - - - NP 93,18 .00 5787 031
05/28/02 - - <1.0 <10 <10 <1.0 - - NP 97,79 0.00 §7.07 0.08
0B/22/52 - - . B - . - . NP 09,98 0.00 07,87 2,08
02/27/93 - - B - - - - - NP 87,76 0,00 9787 0.41
0dr1g/ad - . B . : - - - - [ 92,20 .00 97.87 8.87
04/20/95 - - - - - - - - NP ar.68 0.00 97.87 10,19
04/10/98 - - _ B f R . . NP 94.50 0.00 07.87 13.37
05/01/87 - - 33 - - - - - NP 81.87 0.00 87.87 16.60
04/22/08 - - 11 - - N - - NP 61,44 0.00 07,67 16.43
04720788 - - 1.3 - - - - - NP 80,60 0,00 o7.87 1727
t412i00 - - 24 - e . - - NP 82.88 0.00 97,87 15,01

WELL GESTROYER i
R L L et L e T e e B A G R e B S )
WELL # A-30A Arga = PUA N of Orden -
04/12108 - - - - - B B - NP 83.35 0.00 07,30 7.85
12/06/08 - - B - - - - - NP [ 0,00 97,30 8.22
0B/D1/07 - - - - - - - - NP 870 - 0.00 97.30 10.27
00128107 - - . . B B . - NP 58,82 0,60 o730 848
03/27/08 - - B - B - - - NP 8811 0.00 87.30 8,19
09/22/08 - - - - - B N - NP 91.52 0.00 97.30 578
113/26/09 . B B B N . B - NP 91,00 0.00 97,30 540
1012109 - - -, - - N - - - NP 04.40 0.00 07.40 2.50
05/041D . . . . . . . - NP 3,87 0,00 &7.30 3.43
10060 - - - - B - - - - NP 95,45 0,00 97.30 1.85
03130111 . B B B B B B - NP $3.68 0,00 97.20 386
08/28/11 - - - - - - - - NP 28 0,00 87,30 4.79
04103112 - - - - - - - - ) WP 90.14 0,00 7.30 7.18
09/26/12 - - - - . - - - NP 80.60 0.00 87.30 8.0
0372013 - - - - - - - - NP 88,80 0.00 M 7.50
og2sis | - - . - - - - - NP 9254 0.00 97,30 4.06
04102114 - . B - - - - - NP 92.92 0.00 97,30 438
WELL # a-31

D2/08/88 - . - . B . - - NP 2847 0.00 97.30 .82
03/29/69 - - - - B - B - NP [IRE] 0.00 87.20 718
03126780 - - - . B B - - NP 94.08 0,00 0563 185
02119/91 - - - - - N Al - NP 96.26 0,00 5,83 -0.68
172061 - - - - - - - - NP 06,58 0.00 95.58 -3.00
03/02/52 - - - . - s - - NP 86,70 0.60 03,68 -1.21
05/38/32 - - <1.0 <10 <1.0 <1,0 - - NP 05.92 0.00 05,58 0,34
02/27103 - - e . B - B B NP 8,17 0.00 95,60 +0.59
04/18/84 . - - B - B - - NP £0.85 0,00 95.58 4.73
04/20/88 - - - - - - - - NE 26.14 0.00 0588 9.44
D4f10/08 - - B B B . - - NP 83.02 0.00 5.50 12.58
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

I ANALYTICAL PARAMETERS DEFTHTO DEPTHTO PRODUCT CABING GROUNDWATER
DATE TPHg TPHd | BENZEME | TOLUENE | EihylBenzane | KYLENE MTBE TBA PRODUCT | GROUNDWATER |  THICKNESS BLEVATION BLEVATION
{m fii! (ugiL) (Hgil) (gl fugl) gl (18] [ICED] {fag (faal) {fesl} {fent}
730787 - - - - - - - - NP 50.45 0.0 95,58 15,13
0472358 - - 1 - - ! - - - - N 80.0F 006 95.68 1651
0426199 - - ] . - - - - | - NP 7847 0.80 B5,68 .11
WELL DESTROYED
WELL # A-31A
0471208 . . . . - . . - NP 2085 . ] 0.00 97.10 647
12/05/08 . . . - . - . _ NE 20,14 0,60 87,10 .98
[ - - - . . - - . NP 38,15 0.00 97,10 .93
00726107 . . . . - B B 5 NP 80,68 0.00 97.10 742
02/27/08 . - - . - . . . NP 90.18 0.00 9710 8.8
09722108 . . . - - . - . NP 92.33 0.00 97.10 477
12/10/08 WELL DESTROYED
WELL # A-32 Area = BTF & of Fosler .
02/08/88 - . . . - . - . 72,11 477 268 91.83 18.77
03/20/29 - . . - . . - - 72.04 75.75 289 51.53 17.90
04/11/50 - - - - - - - - 74.31 TT44 3.13 67.88 12.58
0271801 - . . . - . - . 76,85 7865 3.0 87.66 11,38
02/02i02 N 5 - - - - . - 7525 75.52 0.67 §7.60 1217
11720082 . N 5 . . - B - 76,54 .71 147 87,58 10.76
02/27168 . B N s . . B . 76,20 77.30 1.10 87.58 .41
C4/18/94 . - - - . - - - 74.02 76.88 286 17,68 12.83
04720105 . - . . . . - - 7140 7182 042 87.58 1608
Q4i2niT - . - - - - - - 88,64 55.63 2.09 B7.40 20,68
04/20/58 - . . - - - . - 85,01 70.01 .00 87.58 2135
04/26108 - i 3 . . - . - 64.01 66,02 1.17 a7 2340
04HDR0 B - 5 - - . - . 84.70 7031 [y §7.58 2151
04/02i01 . B - - . . . . @840 5,86 3.48 37.66 2033
04i0iloz - - - - . - . - 67.48 69.70 1.82 B7.58 16.26
08/07/02 100 B 27000 21000 1800 [ . - - . . - .
11701102 . . . 5 N : . . 89.20 7014 0.85 87.60 18.00
04/01/03 . . . - - . - . 66.01 7059 1,66 §7.56 1618
11701163 . - - - - R . . 88.79 nar 2,16 8758 17.34
03/30/04 5 - S - T - . - 7112 7287 185 - 7167
11722104 - - . - - . - - 7188 72.26 0.52 - -71.58
03729705 - - - - . . . . 7125 71.98 073 87.58 18,15
12i06/05 - - . . - - - . TiA7 TET74 1,27 87,58 16.00
05/25/08 B ~ . - - . - - 7841 7181 0.80 9046 1923
12/05/08 . - - . - - . . ] 70.80 019 3048 19.60
DE/01/07 B 5 B B 3 5 N s §0.00 70.10 020 9048 20.51
09726107 . B B - - - . . 70,15 70.42 0.27 90.48 2024
03/27/08 . - B - . - - - NP T0G1 0.00 8048 19,88
09/22/08 B B . 5 - . - - 7147 7278 1.88 B0.48 18,80
03/26108 ) . . . 5 - - . 1238 73.35 110 9048 17.93
10/13/09 I - . . s - . - NO AGCESS . - 80.48 -
05/04710 . B . B B N . B 72.08 7440 1,42 00.48 17.13
10/06/10 B s 5 N B N . - 73.40 7482 162 0048 18,69
03/30/11 5 - - - . N - - 73.35 73.08 063 50.45 36.96
0972811 . . B . . . . . 7285 . 7518 0.20 00,48 17.46
D032 - . - - - . e - NO ACCESS - . 80,48 -
02612 B - B - . - . . NP 71.86 000 2046 18.61
0320113 . - . . 5 5 s - NP 7476 .00 9048 1.1
08/23/13 N B B . . j . . . 72.10 73.05 0.95 50.48 16,12
040214 . . . " . N N . 72.85 776 110 8048 17.64
i T B O R T T R B e o T e i T o e ey S o T 7
WELL # A-32E Area = 5TF 5 of Fosler
03/30/04 - - . - - B . - 7116 72.88 1.73 . .
11122104 . . B N N . . - 71.01 7216 114 N -
03720105 B - - - - - - . 70.01 12 - (] . R
12/58108 B . . . N B . . 71,20 7215 087 B .
04/11708 B - . - - . - - 70.64 714 0.57 . B
12/06/08 . . - - . - . . 70.33 70,52 0,19 - B
0501707 . - - - - - . - 69,85 50.85 020 5 .
03127108 . . N . B . . - NP 7035 0.00 - -
D0/22/08 . . - - - - - - 66.91 T2.81 2.0 - -
03126108 . B . B B N s B 7149 72082 114 . .
10H3/08 - . . - - - - . NO ACCESS - - B 5
0874110 . - e - . . . . 75,80 7461 1.1 - .
10/06710 - - . . - - . - 73.02 7406 073 . N
03/3011 . . B . - . . - 78.08 75,68 .80 5 B
032811 - . . N . . Z . 72.70 7262 0.12 . "
040312 - - - - - . - - NOAGCESS s . N B
L09/2612 . . - - - .. - . NP 72.05 .00 - -
0372013 B . . . . B B s .45 7149 0.04 - -
082513 . . N . 5 . . - 71,80 7268 0.08 B N
04/02/14 B B - B - . . - 72,38 73.38 1.00 B B
B : K R ot
WELL # A-32W Araa = BTF & of Fosler
03/3004 . - - - - - - - 10.04 71.02 1,78 . .
1172204 . - - - - - - - 1.3 7130 -0.03 B .
03/26/08 . . B . - . . - .27 T 044 B N
12/08/05 - - - - - - - - T0.82 7315 223 - -
04/11/06 . . . s B R . . 7180 7204 0.44 - .
12/08/08 . E . - - . - - 71,10 20 0.0 . B

\
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Table 2 - Summary of Hlstorical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS DEPTHTC DERTH TO PRODUCT CASING GROUNDWATER
DATE TPH TRHA BENZENE | TOLUENE | EthylBanzens | XVLENE MTBE THA PRODUGT | GROUNDWATER | THICKNESS ELEVATION ELEVATION
g/t mgt, {ugiL} {ugil) ng/l) (e g'L) {ugiL) {feat) (faad) (fast) {feel) (feel)
0502107 - . - - - - . - 70,49 70.43 D06 - -
03/27108 . - - - - . . - 722 7181 0.28 - -
of22in - - - - - - - - .74 72,75 1.0 . .
03726/09 - . - - - . . - 71.80 1334 1,46 - -
10113109 - . - - - - - - NO AGGESS - - - -
05104110 - - - “ . - - . 72.72 74,05 "1.43 - .
10/08/10 - . - - - - - - 7402 76.31 2,20 - -
03/30/1 . B - . - . - - 73.84 74,25 0.41 - .
08/2611 - . - - - - - . NF 7346 0.00 . .
0410342 - - B - . - - - ND ACCESS . - - -
09126112 - - . - - - - - NP 7283 0.00 . .
032013 - - . - u - = - NP 72.20 0.00 . -
0026113 - - - . - - - - NP 72.80 0,00 - -
040214 - - . - . - . . 73.20 73,07 0.57 - .
WELL # A-33
02/08188 - - - - - B - - NP 75,34 0.00° 9287 17.33
03/291d89 - . - - . - - . 78,73 7743 1.60 9267 18.65
04/11/50 - - - - - - - . 77.38 7148 020 B8.73 11.30
02101 - - . . - - - - 78.43 78.63 .20 88.73 {025
[T . . B . Z 3 . - 78.73 73,83 (5 B8.71 9.95
08722192 . - - - - . . . 87.51 57,92 0.4 B8.71 0.87
02/27/83 - - - . - . . - 76.52 78.05 003 88.75 0.08
04118/94 R . . - . - - - ‘NP, 77.83 000 BB71 1088
04/26/05 - - - . - - - . NP 7418 0.08 88.71 1452
04/10/86 B . . . _ B . . NP 71.72 0.00 88.71 16:98
0B/01187 . . . . 5 . - - NP 60.47 .00 88,71 10.24
04721198 - N - - - - - B NP 68.81 0,00 8,71 16.90
04/25/99 - . 5 . . - - . NP 6747 0.00 88.71 2084
04/10/00 - 5 B - B - - - a0.60 68,91 0.01 88,71 18.81
D4/03101 - - - . . - - . NP 7008 [ 85,77 1865
0410102 . . B N B 5 - - 70.79 7176 097 88711 17.68
0B/07/02 04 - 20,000 13,000 1,000 5,300 - . - - - . -
11/01702 - - B . - - - - 7192 7307 116 B8.71 16.61
04101103 - B . . . B . . 71.65 72,50 0,55 88,74 1656
11/01/03 - - - - B - - 73.04 7255 0.1 88.71 1564
03/30/04 - - - . - . - - 72.68 73.85 0.60 88.71 1591
— WELL DESTROYED
L B o B S e sty i e T el R R
WELL # A-34 Area = STF & of Foster
02/08/8 . B . . B . . - NP 52,06 0.00 80,68 .73
03/29/35 . . B B . B - . NP 84,94 0.00 B0.68 4,74
03726150 - . - - - - - - NP 91,68 0.00 87.80 389
0271599 . B . B - - - - 90,73 20.03 010 87.60 .08
03/02/02 - B . - - - . 91.08 61.67 0.6% £7.68 354
05128182 - . 280 42 7 nd - - 91.46 5378 1.34 97.68 410
06122702 - - - - - . . - 84.28 9647 2.22 £7.68 .11
0227733 - - Z . B 5 . B 80.44 BB.69 0.25 £7.48 B3
041054 - - B - - - - - NP 86,20 0.00 8788 1.39
D4/20/85 - - - - - - - - 79.08 78,12 0.08 87,68 861
04/08/88 . - - - . - - - 76.20 76.28 0.08 A7.88 11.48
05101197 - C . . . . B . 74,05 7412 0.07 67,60 13.61
04/21/08 . P . N - B . - 74.30 7440 .10 87,80 12,36
0426789 . - - . . - - - 74.10 74,38 0.28 87.68 1251
04/10/00 - - . - - - - - NP 76,71 0.00 87.68 16.87
0470301 - - - . - - - . NP 7820 0.00 B7.68 048
o4foiie2 B . . B N R . - - 3043 0.00 57,68 7.25
1970182 - . - - . . - - 85.02 B85.61 058 £7.68 2.52
0410103 - B B N . . . . §2.90 0.00 87,68 6,30
1101103 - 5 - - - - - - 8588 B86.76 0.08 87.68 1,88
03/20/04 . N . - - - - - - 34.70 000 - §7.68 2,88
1172204 - - u - - - - - - - - {emporanily bured 0.0
03/01/08 B - - - - - - - - - - termporarily bured 0.00
12/0285 - - - - - - - - . 86.65 0.00 87,68 087
041306 . . . B . 5 . B NP £4.45 0,00 66.92 547
12006106 - . . . . . 5 - NP 86.23 0.00 80.82 460
0801/07 B . . . . . - - NP 52.24 080 89.92 788
0g/25/07 - 5 . . . - B - NP B5.04 0a0 86.92 398
©327/08 B . . B R B - - NP 86,55 0.00 60.92 438
00/22/08 . 5 - 5 . - - - 89.47 89.77 0.30 89.92 0.38
03/28/09 - - - . B - - . NP 86,30 0.00 5092 1.62
101209 - - - - - - . - 81.81 9331 1,50 86.02 2,28
05%04/10 - . - - . . - - NP 90.00 0.00 85,92 0.08
10/08110 B - - . - - - . 02.30 0564 1.84 9.2 278
a0 B - - - - - . - NP 88,13 0.00 89,62 1.79
08/36/11 . - . . - . - - NP B7.41 0,00 B0.92 261
DA0IA2 - . . . - . . B NP $4.23 0.00 80.02 5.89
08/26i12 - - . - . . - - NO ACCESS B - 60.02 B
03/20/13 . 5 B . . . - - NP 8447 0.00 89.62 648
09125113 - - - - - . - - 00.74 go.67 0.03 69.52 085
0440214 . B . B Z - . - NP 28,28 0.00 8992 184
' R b f B M SINIPERT e i bl o ¥ T e L, o [ T e b e
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Table 2 - Summary of Historical Gauging and Chemical Data
Groundwater Monitoring, Former Golden West Refinery - Santa Fe Springs, CA

ANALYTICAL PARAMETERS - “BBFTATG | DEPTH TG PRODUGT CPSING | GROUNDWATER |
DATE TPHg TPHd | BENZENE | TOLUENE | EihyiBlenzana | XYLENE MTBE Tan PRODUCT | GROUNDWATER | THICKNESS ELEVATION ELEVATION
(myil) myL) {ugiL} (hglLy [(11[] {ugi) {WGiL} (1) {taal) (feol) Toat) {faot) {fent}
B o ¥ iy ) -
WELL # 4.35 Araa = 8TF S of Fosler .
02106788 - - - - - - - - NP 76.48 0.00 88.54 14.08
03/20/88 - - = - - - - - 7608 77.23 1.26 80.54 13.25
0326780 . - 40 40 22 330 - - 76,41 B0.d4 248 9767 874
[FIE - - - . - - . - NP B0.52 .00 87.67 - TO8
0302782 . - - - . . - . 70,76 70.82 017 87.54 7.7
02127103 . . - - - - - - NP 8180 0.00 N 6,39
04718794 . - - - - - - - NP 76.39 .00 07.54 20
04120785 . . - - . - - - NP 7414 0.00 87.54 134y |
04/08/58 - - - . . . - - 70.68 7070 0.02 87.54 16.80
060177 . . - - - - - - NP 50.51 000 87.54 18,03
04i21/88 . - - - . I - . NP — ored 600 67.64 1980
04/26/99 - - - - - - - - NP 8647 ___ 000 87.54 2107
0410700 - . . . . - . - NP 6764 000 57.54 20,00
G41030% . - - - - - - - . NP 83,71 0.00 87.5¢ 1883 |
04101702 - - - - . - - - NP 80,02 0,00 87.54 1762
10102 - - - - - - . - NP .10 0,00 67.84 1844
04101703 - . . - . - . 5 NP 70,85 .00 67.54 16,59
11701103 - - - - . - - . NP 71.74 0.00 87.64 15.80
03/30004 - - - - . - - - NP 71.88 0.00 8754 16.50
11722104 - . . - - - . - . . - temperarly buried 060
03/29/05 - - - - - - - - - - - {ismporarily buried 0.00
12/06/08 . . . . . - L - . 7042 70.45 0.02 87,64 1711
411708 . - - - - - - . NP 66.80 [T 8072 52
12106108 B . . - - - . - NP 69.16 0.0 86.72 1757
0501107 - - . - - - - - NP 68.00 0.00 88.72 17.73
0Bf2El07 - - - - . - - . [ 48,70 0.00 88,72 17.99
03127108 . - . . - . . - NP 69,99 0.0 86.72 17.33
Goi2zion - - - - . . - - NO AGGESS - - .72 -
0372809 - . - . . - - . . NO ACCESS - . 86,72 .
10/12/08 - . . - - . . - NP 74.86 0.00 85.72 1487
Q504110 © . - - - - - - - NP 7237 000 86,72 14.38
10/06110 - - - . . . . . NP T2.78 .00 86.72 . 1384
G0 - - - - - - - - NP 7251 .00 88,72 14521
05/28/11 - - - - - - - - NP 71.97 000 88,72 14.75
04/03/12 N N . Z . . . e NP 70.85 0.00 85,72 18.07
09/26/12 . . 5 N . . B . NP 70.08 0.00 86.72 10.64
03/20/13 - - . . - - - - NP §5.95 0.00 88.72 877
08/25/13 . N . Z . : . N NP 70.45 0.00 0872 1627
04102714 - - - - - - - . NP 71.68 0.00 86.72 1519
e R T G s e S N T L e e P R T R R TR R T
WELL # A-36
02/08/85 . - - - - - - - NP 72.78 0,00 9325 2047
02/29/85 . N . N . . N . NP 7328 0.00 0326 1997
03026190 - . . - - - - . NE 74,98 0,00 FIRE 16.18
02i19/81 . - . - - - - - NP .53 0.00 ot 14.69
0302002 B - . . . - - . NP 7474 000 61,08 16.35
02/27/03 - . . - - - - - NP 7410 000 91,00 16,50
0206/54 - - 0.006 00005 <10 0.002 . - NP 7275 0,00 olos 16,34
odteid | . - - <0 "<1.0 <10 <1.0 - - NP .78 0.00 21,00 1934
7064 - - <10 <10 <10 <0 - . NP T1.28 0.00 1,08 18.81
04/30/55 - - <10 <10 <1.0 <10 . - NP 6545 0.00 1,08 2161
11105105 - - <10 <10 <10 <1.0 - - NP B7.96 0.00 21,08 23,11
04/00/88 . . <10 <10 <1.0 <10 <15 . NP a7.18 0.00 91.08 23,01
111156 - - <10 <1.0 <1.0 <10 - - NP §8.23 000 01.08 24,86
D4128/7 . - <1.0 <10 <1.0 <. - - NP - 85,00 0.00 91.00 26.00
110317 - - <10 A0 <10 A0 <05 . NP 8445 0.00 109 2664
(4/20/98 - - =1,0 <1.0 <1,0 <1,0 - - NP | B2.95 Q.00 81.08 28.14
1104/98 - B a7 11 08 2.1 <0.5 - NP 6237 0.00 ] 01.09 2872
05/04/58 . - <10 <0 <10 <1.0 . - NP 50,14 0.00 91.08 31.95
WELL DESTROYED
B s A e T T T e G N BT e e om )
WELL # A-37 ]
02/00/88 B . . N . B - - 00.48 02,85 2.17 39.58 555
03/20/50 - - - . . - . - 92,08 95.77 369 99.56 .58
[P 1200 - 20000 21000 2000 13000 - . NP 57.46 0.00 07 .51 0.95
08/28/40 . . . B B N . . 101.04 107.96 .92 973! 4,03
0210055 . . . - - - - - 98.98 10417 5,19 9781 244
03/02/52 - - . - - . - - 05892 102.87 3.78 97,73 =211
08728152 . - 20000 21000 2000 13000 - . o682 104,48 584 97.73 2.3%
Q2/27193 - - - - . - . - 97.58 101.17 3.21 97,73 -1,02
04718764 5 - N N - - - - 91,08 . 5447 208 07,73 .69
0420105 - - N - - - ) - - §5.98 28,00 0,02 9773 11.78
04108796 - . e z - B N . NP B.27 .00 07.78 1448
06I01/07 B B . N N . . . NP G0.88 0.00 o773 16.25
04/22/08 . - - - - - - - NP 80,66 0.00 87.73 $7.07
04/28/60 - - . . . - - . NP 7081 0,00 97,73 17.62
0411100 . . - - T . . - NP 82.31 .00 07.73 1542
WELL DESTROYED
T T B S R R L -
WELL & A-37A
041208 - - - - - - - « 87.88 £3.60 .62 84.14 8.11
12/05/08 - - - - - - - - 85.42 45,83 0.41 94,14 §.62
05101707 . B . N . . e N 85.82 3591 0.08 814 8,50
00/26107 B . . . . B . - 53.60 3872 0.20 94.14 6.56
G3/27i08 - - . . - - - - 50.40 80.18 0.68 94,14 649
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Table 2 - Summary of Historical Gauging and Chemical Data

Groundwater Monitoring, Former Golden West Refinery - Santa Fa Springs, CA

gy e

NALYTICAL PARAMETERS DEPTHTO DERTH TO PRODUGT CASING GROUNDWATER
DATE TPHy TPHd BENZENE | TOLUENE | Ethylanzene | XYLENE MTBE TBA PRODUGT | GROUNDWATER |  THIOKNESS ELEVATION ELBVATION
mgiL) ! {ugil) (gl (ugrl (Hgi) g/t [HgiLy (faot) {feet) (feal) (fael) {feel)
0822008 - - - - - - - - 90.77 8462 3.85 94.14 244
03/26/08 - - . - - - - - 60.77 9318 241 84,14 278
10/1209 - - - - - - - - 93.88 96,17 249 94,14 -0.58
Q4D - - - . - - - - 02,42 95,19 277 04,44 1.04
10080 - - - - - - - . 64.00 00,11 411 414 0.87
03430/H . - - - - - - - 91.95 92.26 034 54.14 2.11
08/2641 - - - - - - - 60.42 02,81 230 24,14 3.43
04103112 - - - - - - . - B87.86 874 189 8414 533
o262 - - - - - - - - NO ACOESS s . - 5414 B
03/20113 - - - - - - - - £6.04 00.28 2.24 04,14 6.55
[EFgE] - - - B - - - - §0.86 05.16 4.28 8414 235
04/02H4 - - . B - . - . 51,22 55.08 3.0 94.14 1.87
WELL # A-38
02/08/88 =] - - - - - - - NP 101.18 0,00 108.54 7.98
03/20/89 - . - B - - - - NP 102.50 0.00 108,54 604
03/28i80 - - B B - - - - NP 108.80 0.00 108.64 1.84
0219581 - - <0.5 - . - - - NP 109,60 0.00 108,64 0.36
11i20091 - - - . - - - - NP 110.63 0.00 108.59 2.4
030252 B - . - - - - - NP 108,83 0.00 108.59 0.04
08/26/02 - - <19 <10 <10 <1.0 - - NP 108,62 0.00 100.59 0.08
02/27/63 - - . - - - - - NP 10817 0,00 108,89 0.42
04/18i94 - . - - - - - - NP 103.58 0,80 108.59 501
04/20/56 - - . - - - - - NP 102.80 0.00 108.59 5.09
G4/10/98 - - - . - . - - NP £0.88 0,00 105.59 1171
0811757 - - - - - - - - NP 93,08 0.00 108,58 1464
04/22/58 - - <0.5 - - - - - NP 8340 0.00 108.58 16.19
04/20/59 - - <0.5 - - - - - NP .57 0.00 108.68 18.02
04r12/00 - - 03 - - - - - NP 94.40 0.00 108,66 14.19
04/04/01 - - 03 - - - - - NE 98.45 0.00 108,59 12,14
11114701 - <1.0 - - - <10 - NP 96.07 0.00 108.59 10.62
04101102 - - - - . - - - N 98.54 0.00 108.59 10.08
08107402 <05 - 37 34 <1.0 27, <10 - - - 0,00 . .
110102 . N <06 0.5 <05 <1.0 - - [ 100.88 0.00 108.59 781
04/01/03 - - <0.5 <0.6 <0.5 <10 - . NP 100.81 0.00 106.58 778
11401/03 - - DESTROYED
\WELL DESTROYED
R A R REnTE R e T S e TG A SR A R T R T
WELL # A-38A Area = PUA Marquardt
03720705 <0,1 - <10 <10 <10 <1.0 <1.0 - NP 59.86 0.00 103,11 425
06/28106 <0.1 - <14 <t <1.0 <14 <1.0 3 B - B B .
12/06/06 <005 - <1,) <6.0 <5.0 <5.0 <10 - " 100,15 0.00 10341 296
03/26/08 <0.0008 - <03 . <01 <0.2 <03 <0.8 - NP 97.45 0,00 105,20 178
12105106 0.02 C - <0.32 284 <0.24 174 <0.63 - KP %880 0.00 1520 8.34
04/30/07 <0.0056 <0032 <018 <0.24 <0.21 <0.48 27 - NP 54.91 0,00 105.20 10.28
09/26/07 <0.,0058 <0.032 <0.18 <0.24 <0.21 <045 <0.19 <{0 [ 07,19 000 108.20 []
04/22/08 <0.0060 <0.032 <018 <0.24 <021 <0.45 <0.19 <10 NP B7.79 0.00 105.20 T4
05/24i08 <0.0088 <0.032 <018 <0.24 <021 Q.45 <0.18 <532 NP 100,50 0.00 105.20 4.70
G33lios <0,0066 <0.032 <0.15 <0,24 <021 <045 <0.19 <52 NP 100.83 000 105.20 437
08/30/09 <0.0066 <0.032 <018 <024 <0.21 <045 <0.19 <5.2 NP 10337 0.00 105.20 1.3
05704110 20,0068 <0.032 <018 <0,24 <0.21 <0.48 <019 <5.2 WP 103.45 000 10820 175
100710 <0.0088 <0.032 <0.18 <0.24 <0.21 <D45 <0.19 <6.2 NP 104.47 0.00 106,20 073
033111 <0.0086 <0,032 <018 <0.24 <0.21 <048 <0.19 <52 NP 101.60 0.00 105.20 340
08/20/1 <0.0085 <004 <018 <24 <Dzt <045 <0,19 <52 NP 100.72 .60 105.20 448
04042 <0.0056 <0.04 27 <0.24 <021 <0.45 <0,19 <5.2 NP 9770 0o 105.20 7.60
0927112 =0.0088 <0.04 12 144 <0.21 1.3 <0.18 <52 NP 98.80 0.00 106.20 6.80
03721113 <0.0058 <0,04 <0.18 <0,24 <0.21 <0.45 <0.19 <5.2 NP 97.52 0.00 10520 7.68
09/26/13 <0,0068 <004 <0.18 <024 <0.21 <0.45 <0.18 «5.2 NP 10089 0.00 106.20 461
04/03714 | <0.0086 <0.04 <018 <024 <021 <D.45 <0.19 <8.2 NP 101.45 0.00 108,20 375
A e L O T e e A R R T e e o e e e T e R e s A T R e e
WELL # A-39 . :
02708788 - - Z - - - - - NP 106.00 0,00 110,60 [
03/29/5% - B . - . B . N NP 104,56 0.00 110.80 4.04
03/26/90 - - - B B . - - NP 110.63 0.00 190.70 0.07
02/18/81 - - 10 - - - - - NP 11248 0,00 110,70 -1.78
12031 - . B B . - . - NP 113,53 0.00 110.67 -2.88
03/02/92 - . B . . . B B NP 112.25 0.00 110,97 -1.68
05/26/02 - - <1.0 <1,0 <10 <10 - - NP 111.83 0.00 11087 -1.18
02427183 - - - B B - - - NP 112.19 0.00 110.67 -1.52
04110704 - - - - - - - - NP 107.93 0,00 11067 334
04/20/56 . . . B B N - - NP 8584 0.00 110.67 11.03
04/10/98 - - . . . B - - NP 8364 0.00 110.87 11.48
06/01/97 - . . N - B - - NP 98.77 0,00 11067 13,50
04/22/08 - - 2.0 - - . - - NP 83,74 0.00 11067 1303
04120089 - - 10 - - - - - NP 95,10 0.00 087 14,87
04/12¢00 - - 0.2 B - - - - NP 98,30 0.00 11087 1247
[ - - 0.3 - - - - - NP 100,33 0.00 110.87 19,34
11/14i01 - - <140 . . - <1.0 - NP 102,56 0.00 110,67 8.1
04101704 - - - - - B - - NP 102,34 0.00 11067 833
06i07/02 <05 - 38 3.2 <19 27 - - - - - - -
11401/02 - . <08 <05 <05 <1.0 - - NP 105.41 0.00 11067 5.26
04/01/03 - - <03 <D.6 <0.5 <18 - - NP 104,60 0.00 110.67 6,07
WELL DESTRCYED
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