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F I R S T C O M B I N E D F I V E - Y E A R R E V I E W F O R
DOUBLE E A G L E A N D F O U R T H S T R E E T R E F I N E R Y S I T E S

O K L A H O M A C I T Y , O K L A H O M A

T h i s memorandum document s a p p r o v a l o f th e f i r s t combined F i v e - Y e a r Review Report f or the Doubl e E a g l e and
F o u r t h S t r e e t S u p e r f u n d S i t e s b y t h e U . S . Environmenta l Pro t e c t i on A g e n c y ( E P A ) .
Summary o f F i v e - Y e a r Review F i n d i n g s
The s e l e c t e d remedy for s o i l s at the Double Eagl e and F o u r t h S t r e e t s i t e s was s o l i d i f i c a t i o n and s t a b i l i z a t i o n then
o f f - s i t e d i s p o s a l . T h e combined remedy f o r c on taminat ed ground water beneath both s i t e s i n c l u d e d : i n s t a l l i n g
warning s ign s requiring n o t i f i c a t i o n o f Oklahoma Department o f E n v i r o n m e n t a l Q u a l i t y (ODEQ) p r i o r to d r i l l i n g in
the area; f i l i n g a deed notice to n o t i f y f u t u r e land owners of contaminated ground water in the area of the s i t e s ;
i n s t a l l i n g a d d i t i o n a l d e eper m o n i t o r i n g w e l l s f u r t h e r down g r a d i e n t t o v e r i f y c o n t a m i n a n t s ar e no t m i g r a t i n g deeper
or o f f - s i t e and d e t e r m i n e if an o f f - s i t e source of c o n t a m i n a t i o n e x i s t s ; e s t a b l i s h i n g a program to monitor contaminant
concen tra t i on s in ground water and model c on taminant r e d u c t i o n s f o l l o w i n g removal of the contaminant source;
rout ine i n s p e c t i o n s to ensure no p u b l i c use of the c o n t a m i n a t e d p o r t i o n of the G a r b e r - W e l l i n g t o n a q u i f e r occurs prior
to a t t a inmen t of remedial act ion o b j e c t i v e s ; and c o n t i n g e n c y measures that may be i m p l e m e n t e d if contaminant
c o n c e n t r a t i o n s increase e i ther v e r t i c a l l y or h o r i z o n t a l l y in the G a r b e r - W e l l i n g t o n a q u i f e r above e s t a b l i s h e d action
l e v e l s . The remedy appear s to be p e r f o r m i n g as i n t e n d e d and is c u r r e n t l y p r o t e c t i v e of human h e a l t h and the
environment.
The f o l l o w i n g issues were i d e n t i f i e d d u r i n g t h i s review. Sit e c o n t a m i n a n t s have been d e t e c t e d in the d e e p e r
m o n i t o r i n g w e l l s and are above ac t i on l e v e l s in some u p p e r m o n i t o r i n g w e l l s . The current well sy s t em may not be
p r o v i d i n g s u f f i c i e n t d a t a t o assess t h e e f f e c t o f o f f - s i t e c o n t a m i n a n t sources, hor i z on ta l m i g r a t i o n o f s i t e - r e l a t e d
c o n t a m i n a n t s , a n d natural a t t e n u a t i o n . Recent U S G S d a t a i n d i c a t e h i g h d e n s i t y brine water s i g n i f i c a n t l y a f f e c t s t h e
c a l c u l a t e d p o t e n t i o m e t r i c heads in m o n i t o r i n g w e l l s and prev iou s c a l c u l a t i o n s have no t c on s ider ed t h i s e f f e c t .
W a r n i n g s igns are i n s t a l l e d on m o n i t o r i n g w e l l s but not around the per imet er of the si te.
A c t i o n s N e e d e d
A c t i o n l e v e l s set in the ROD to i n i t i a t e the e v a l u a t i o n of the need for f u r t h e r ground water remediat ion s h o u l d be
reviewed and revised if a p p r o p r i a t e . E v a l u a t i o n of the need to i m p l e m e n t c on t ingency measures s h o u l d be
c o m p l e t e d . Dire c t i on of ground water f l o w on-si te s h o u l d be v e r i f i e d u s i n g revised ground water s u r f a c e
p o t e n t i o m e t r i c maps which r e f l e c t the e f f e c t o f h i g h d e n s i t y sa l ine water on ground water heads. I n v e s t i g a t i o n in to
p o s s i b l e o f f - s i t e sources o f c on tamina t i on s h o u l d b e c o m p l e t e d . W a r n i n g s igns wi th l anguage m e e t i n g th e
requirement s in the Record of Dec i s i on (ROD) shou ld be i n s t a l l e d at a p p r o p r i a t e l o c a t i o n s around the p e r ime t e r of
the site. The ground water remedy is c u r r e n t l y p r o t e c t i v e because i n s t i t u t i o n a l c on tro l s p e r f o r m e d by the ODEQ
ensure the u p p e r zone of the G a r b e r - W e l l i n g t o n a q u i f e r is not b e ing used by the p u b l i c , however, e v a l u a t i o n of the
need to i m p l e m e n t c o n t i n g e n c y measures s p e c i f i e d in the ROD shou ld be c o m p l e t e d for the remedy to remain
pro t e c t i v e .
Determination
I have de t e rmined the remedies for the D o u b l e E a g l e and F o u r t h S t r e e t R e f i n e r y s i te s are p e r f o r m i n g as i n t e n d e d and
are p r o t e c t i v e of human h e a l t h and the environment.

Myron O. K n u d s o n , P.E. / (^/ Date
Director
S u p e r f u n d D i v i s i o n
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , Region 6
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A C R O N Y M S A N D A B B R E V I A T I O N S
ARAR A p p l i c a b l e or relevant and a p p r o p r i a t e requirement
CERCLA Comprehens ive Environmental Response, C o m p e n s a t i o n , and L i a b i l i t y Act
CFR Code o f Federa l R e g u l a t i o n s
COC Contaminant of concern
DCA Dichloroethane
DCE Dichloroe thene
DER Double Eagle Ref in ery
EPA United S t a t e s Environmental Protec t ion Agency
E S D E x p l a n a t i o n o f s i g n i f i c a n t d i f f e r e n c e s
F l u o r Daniel F l u o r Daniel Environmental Serv i c e s , Inc.
F S F e a s i b i l i t y s t u d y
F S R F o u r t h S t r e e t R e f i n e r y
GOU Ground water operable unit
H A S P H e a l t h a n d s a f e t y p l a n
IDW I n v e s t i g a t i o n - d e r i v e d waste
MCL Maximum contaminant level
mg/L M i l l i g r a m per l i t e r
MLK Mart in Luther K i n g Boulevard
NCP N a t i o n a l Oil and H a z a r d o u s S u b s t a n c e s P o l l u t i o n Cont ingency Plan
N P L rational Prior i t i e s Lis t
ODEQ Oklahoma Department of Environmental Qual i ty
O&M Operation and maintenance
OU Operable Unit
OWRB Oklahoma W a t e r Resources Board
P A H P o l y c y c l i c Aromat i c Hydrocarbon
ppb Part per b i l l i o n
ppm Part per mi l l i on
QAPP Qual i ty Assurance P r o j e c t Plan
RA Remedial act ion
RAG Remedial action goal
RAO Remedial action o b j e c t i v e
RCRA Resource Cons erva t i on and Recovery Act
RD Remedial design
RI Remedial i n v e s t i g a t i o n
ROD Record of dec i s ion
S C O U Source control operable unit
su S t a n d a r d unit
T A G Techni ca l as s i s tance grant
T A L T a r g e t analyte l i s t
T C E T r i c h l o r o e t h e n e
T C L P T o x i c i t y character i s t i c l ea ch ing procedure
T D S T o t a l d i s s o l v e d s o l i d s



A C R O N Y M S A N D A B B R E V I A T I O N S (Cont inued)
T e t r a T e c h T e t r a T e c h EM Inc.
T T H M T o t a l t r ihalomethane
| j g / L Microgram per l i t e r
VOC V o l a t i l e organic compound
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E X E C U T I V E S U M M A R Y

T h i s report documents the f ive-year review conducted f r om J u n e through A u g u s t 2001 by the
U . S . Environmental Protec t ion Agency Region 6 ( E P A ) , with the assi s tance of T e t r a T e c h EM
Inc. ( T e t r a T e c h ) , o f the Double E a g l e Ref inery (DER) and F o u r t h S t r e e t Ref inery (FSR) sites in
Oklahoma Ci ty . Oklahoma, h e r e i n a f t e r c o l l e c t i v e l y ca l l ed the S i t e s . T h i s review covers both
s i tes since the DER and FSR s i te s had s imilar Source Control Operable U n i t s (SCOU), and share
a s i n g l e Ground Water Operable Unit ( G O U ) . The purpo s e of this f ive-year review is to
determine whether the remedies at each site are pro t e c t iv e of human hea l th and the environment.
T h i s report documents the methods , f i n d i n g s , and conc lu s ions of the review.

The EPA must implement f ive-year reviews cons i s t en t with the Comprehens ive Environmental
Response , C o m p e n s a t i o n , and L i a b i l i t y Act ( C E R C L A ) and the N a t i o n a l Oil and Hazardou s
S u b s t a n c e s P o l l u t i o n C o n t i n g e n c y Plan (NCP). T h i s review i s required by s t a tu t e because
hazardous substances, p o l l u t a n t s , or contaminants remain in the ground water at both the DER
and FSR sites at concentrations that do not allow for unrestricted use and unlimited exposure.

The E P A , with as s i s tance f rom T e t r a T e c h , p e r f o r m e d a f ive-year review of the FSR site in 2000.
S i n c e DER and FSR have a common G O U , and C E R C L A requires a f ive-year review at every
site where the remedy for any i n d i v i d u a l OU leaves contaminants onsite at concentrations that do
not permit u n l i m i t e d use and unre s t r i c t ed exposure to be c o m p l e t e d on all operab l e uni t s ( O U s ) ,
the GOU addres sed during the FSR F i v e - Y e a r Review must again be addressed under the DER
F i v e - Y e a r Review. In order to minimize f u t u r e c o n f u s i o n and redundancy, t h i s review covered
the DER and FSR si te s . Covering both s i t e s in thi s report resets the s ta tu tory time l ine so that
subsequent f ive-year reviews of the DER and FSR s i t e s coincide. It al so a l l o w s f i n d i n g s and
issues f r om the FSR review to be incorporated and addres s ed in th i s review.

The remedial action o b j e c t i v e s ( R A O s ) s tated in the Record of Decisions (ROD) for the GOU are
to ensure f u t u r e p o t e n t i a l users of the de ep G a r b e r - W e l l i n g t o n a q u i f e r wi l l not be expo s ed to
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contaminants f r o m the s i t e s and the N o r t h Canadian River wi l l not be impacted by contaminants
f r o m the sites. The s e l e c t ed remedy for the GOU at the S i t e s i n c l u d e d : (1) i n s t a l l a t i o n o f
warning signs that require n o t i f i c a t i o n prior to d r i l l i n g in the area; (2) f i l i n g a deed notice to
n o t i f y f u t u r e land owners of the hazards associated with the contaminated ground water in the
area of the S i t e s ; (3) i n s t a l l a t i o n o f a d d i t i o n a l d e eper moni tor ing w e l l s f ur th er downgradient to
v e r i f y that contaminants are not migra t ing deeper , or to a receptor point o f f - s i t e , and to determine
if an o f f - s i t e source of contaminat ion e x i s t s ; (4) e s tab l i shment of a routine moni tor ing and
maintenance program for ground water s a m p l i n g and m o d e l i n g to evaluate contaminant level
reduct ions f o l l o w i n g removal of the contaminant source; (5) routine i n s p e c t i o n s to ensure that
p u b l i c use of the upper por t i on of the G a r b e r - W e l l i n g t o n a q u i f e r does not occur prior to
attainment of the RA o b j e c t i v e s ; (6) a f ive-year review of the s i te to determine if f u r t h e r actions
need to be taken with regard to the ground water; and (7) cont ingency measures that can be
impl ement ed if ground water moni tor ing i n d i c a t e s either a vertical or horizontal increase in
contaminant concentrations in the G a r b e r - W e l l i n g t o n a q u i f e r (EPA 1993, EPA 1994).

The remedial d e s i g n s for the sites were c o m p l e t e d by F l u o r Daniel Environmental Serv i c e s , Inc.
( F l u o r D a n i e l ) in March 1995. The RA for the FSR si te GOU was combined with the RA for the
DER site GOU since the ground water contaminant p l u m e s for both si tes were combined. Phase
I of the RA inc luded the i n s t a l l a t i o n of p i ezometer s and speed borings, g eophys i ca l l o g g i n g , and
removal of the DER site deep p r o d u c t i o n we l l . Data c o l l e c t e d dur ing Phase I was used to
determine monitoring wel l l o c a t i o n s and d e p t h s needed to e s t a b l i s h a long-term ground water
monitoring network. Phase II i n c l u d e d i n s t a l l a t i o n of ground water moni tor ing w e l l s ,
abandonment of a l l uv ia l w e l l s and piezometer s , and i n s t a l l a t i o n of warning signs. The ground
water monitoring w e l l s in c lud e "upper" moni tor ing w e l l s screened in the G a r b e r - W e l l i n g t o n
f o rmat i on (bedrock) j u s t below the ov er ly ing a l luv ia l d e p o s i t s and "deeper" monitor ing w e l l s
screened at leas t 75 f e e t d e e p e r in the G a r b e r - W e l l i n g t o n f ormat i on .

The ROD i d e n t i f i e d the f o l l o w i n g a p p l i c a b l e or relevant and a p p r o p r i a t e requirements
( A R A R s ) f o r t h e G O U R A : ( 1 ) S a f e Drinking W a t e r A c t Maximum Contaminant Leve l s

ES-2



( M C L s ) for the contaminants o f concern ( C O C ) ; (2) long-term monitoring program requirements
in accordance with T i t l e 40 of the Code of F e d e r a l Regu la t i on s , Part 264, S u b p a r t F; and
(3) standards for the in s ta l la t i on of wel l s and di sposal of miscellaneous wastes associated with
i m p l e m e n t a t i o n of the remedy ( a l s o in accordance with Title 40 of the Code of F e d e r a l
Regula t i on s , Part 264, S u b p a r t F). The only new requirements a p p l i c a b l e to the GOU RA at the
sites are newly promulga t ed M C L s .

The Oklahoma Department of Environmental Q u a l i t y (ODEQ) co l l e c t ed ground water sample s in
December 1996, March 1997, J u n e 1997, S e p t e m b e r 1997, December 1997, March 1998,
July 1998, S e p t e m b e r 1998, J u n e 1999, October 1999, December 1999, A p r i l 2000,
S e p t e m b e r 2000, and March 2001. Ground water sample s were c o l l e c t e d f r om the 13 monitoring
w e l l s l o ca t ed in the area of the s i t e s . T h e s e monitoring w e l l s in c lud e seven u p p e r moni tor ing
w e l l s ( B M W - 1 through B M W - 7 ) screened 40 to 70 f e e t below ground surface in the u p p e r
bedrock port ion of the G a r b e r - W e l l i n g t o n a q u i f e r and six deeper monitoring w e l l s ( B M W D - 1
through B M W D - 6 ) screened deeper in the G a r b e r - W e l l i n g t o n a q u i f e r at a p p r o x i m a t e l y 150
below ground surface. The ground water s a m p l e s were analyzed for v o l a t i l e organic compounds
( V O C ) , target arialyte l i s t ( T A L ) meta l s , s u l f a t e , t o t a l d i s s o l v e d s o l i d s ( T D S ) a n d cyanide.

Two s a m p l i n g events have occurred since ODEQ e s t a b l i s h e d ba s e l ine concentrations for ground
water contaminants (April 2000). Several contaminants i d e n t i f i e d on the COC l i s t were de t e c t ed
in u p p e r monitoring w e l l s above M C L s or Remedial A c t i o n Goal s . S i n c e c o n f i r m a t i o n
s a m p l i n g , as ou t l ined in the ROD and the ODEQ Qual i ty Assurance Pro j e c t Plan, has not been
per f ormed and the direct ion of ground water f l o w is not well e s t a b l i s h e d , it is d i f f i c u l t to
determine whether action l e v e l s have been exceeded in some w e l l s at thi s time.

I n f o r m a t i o n provided in the RODs describes the ground water f l o w d ir e c t i on in the u p p e r por t i on
of the G a r b e r - W e l l i n g t o n a q u i f e r as being g enera l ly to the south. Based on thi s i n f o r m a t i o n ,
monitoring well B M W - 6 A , as seen in F i g u r e 1, should be u p g r a d i e n t f rom DER and
cros sgradient of FSR. However, the average reported ground water e l evat ion for BMW-6A was
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1151.405 f e e t above sea l eve l , the lowest average elevation of the seven upper monitoring wells.
A v a i l a b l e po t en t i ome t r i c surface i n f o r m a t i o n provided with the second semi-annual s a m p l i n g
event report (ODEQ 200 Ic) showed monitoring well BMW-6A as p a r t i a l l y downgrad i en t of the
DER site. Since the actual d ire c t i on of ground water f l o w is uncertain based on current data , and
it is p o s s i b l e site contaminants are migrat ing to the moni tor ing w e l l , an accurate assessment of
horizontal migration and/or o f f - s i t e contamination can not be made at this time.

A l s o , several contaminants were de t e c t ed in the deeper moni tor ing w e l l s above M C L s . The
V O C s detec ted above M C L s in the ground water sampl e s f r om the de ep monitoring w e l l s
in c lude benzene, 1 ,1-di ch loroe thene ( D C E ) , tr i chloroe thene (TCE), and vinyl ch lor ide . Benzene
was de t e c t ed in ground water sampl e s c o l l e c t ed f rom f i v e of the six deeper monitoring w e l l s
( B M W D - 1 through B M W D - 5 ) above the MCL of 5 micrograms per l i t e r (ug/L). In sampl e s
f r om monitoring well B M W D - 1 lo ca t ed west of the FSR site and north of the Double Eagle
R e f i n e r y s i t e , the benzene concentrat ions increased f r om below d e t e c t i on l i m i t s in December
1996 and March 1997 to 64 u g / L in December 1997, 160 \\gIL in July 1998, then down to 130

ug/L most recently in March 2001. Benzene concentrations in samples from monitoring well
BMWD-2 located south of the Double E a g l e Ref inery site f l u c t u a t e d f r om 68 u g / L during the
March 1997 s a m p l i n g event to 5 u g / L during the J u n e 1999 s a m p l i n g event, and then between
not de t e c t ed and 23 u g / L since. The benzene concentrat ions d e t e c t ed in sample s f rom
monitoring well BMWD-3 located south of the FSR site f l u c t u a t e d f r om 160 u g / L to 10 u g / L
dur ing the 14 s a m p l i n g events. The benzene concentrat ions de t e c t ed in monitoring well
BMWD-4 located southeast of the FSR site f l u c t u a t e d between 24 u g / L (March 1997) and 168
u g / L ( J u n e 1999). Benzene was not d e t e c t ed above the MCL in s a m p l e s f r om monitoring well
BMWD-5 loca t ed east o f the FSR s i t e unt i l the S e p t e m b e r 1998 s a m p l i n g event (26 u g / L ) . Since
d e t e c t i o n , benzene concentrat ions have f l u c t u a t e d f r o m 50 u g / L to not d e t e c t ed . However
c i s - l , 2 - d i c h l o r o e t h e n e ( D C E ) , not p r e v i o u s l y known to be present in the lower aqu i f e r , was
de t e c t ed above the MCL in the March 1997 s a m p l i n g event. No COCs have been de t e c t ed above
M C L s in BMWD-6.
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I s s u e s discovered during this review are pre s ented in S e c t i o n 8.3. The main issue noted is that
s i t e -r e la t ed contaminants have been de t e c t ed in the deeper moni tor ing w e l l s there fore the
evaluation of the need to impl ement cont ingency measures needs to be c o m p l e t e d . T h i s
evaluation is e x p e c t e d to be c o m p l e t e d by the end of 2003.

The current well system may not be p r o v i d i n g s u f f i c i e n t i n f o r m a t i o n to assess the e f f e c t s of off-
si te contaminant sources, horizontal migration of s i t e-re lated contaminants , and natural
at tenuat ion. T h e y also prov ide l i t t l e i n f o r m a t i o n on vertical migrat ion of contaminants in the
aqu i f e r or d e p t h to useable ground water at the site.

Ground water sampl e s are not currently analyzed for nine contaminants of concern l i s t e d in the
G O U R O D . T h e y are: a ldr in , bis ( 2 - c h l o r o e t h y l ) ether, chlordane, 4,4-DDE, 1,4-
dichlorobenzene, h e p t a c h l o r , h e p t a c h l o r e p o x i d e , e n d o s u l f a n , and pheno l . All o f these
compounds , with the e x c e p t i o n of b i s ( 2 - c h l o r o e t h y l ) ether and p h e n o l , are s emi-vo la t i l e organic
compounds.

As required in the ROD, warning s igns with language prescribed in the ROD have been p o s t e d
on monitoring w e l l s , however, no s igns meet ing the requirements in the ROD have been po s t ed
around the perimeter of the site.

T h e s e issues, however, do not currently a f f e c t the pro t e c t ivene s s of the remedy because routine
s i te and permit a p p l i c a t i o n i n s p e c t i o n s are p er f ormed by the ODEQ to ensure no water w e l l s are
d r i l l e d into the upper zone of the G a r b e r - W e l l i n g t o n a q u i f e r on or near the site.
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F i v e - Y e a r Review Summary Form
S I T E I D E N T I F I C A T I O N

S i t e Name (from W a s t e L A N ) : Double Eagle and F o u r t h S t r e e t Ref inery S i t e s
EPA ID ( f r o m W a s t e L A N ) : OKD 007188717

OKD 980696470
Region: 6 S t a t e : OK 1 C i t y / C o u n t y : Oklahoma C i t y / O k l a h o m a

1 S I T E S T A T U S
NPL S t a t u s : H F i n a l D Dele t ed D Other ( s p e c i f y )
Remediation S t a t u s (choose all that a p p l y ) : D Under Cons truc t i on E O p e r a t i n g D
C o m p l e t e
M u l t i p l e OUs?* H YES Cons truc t ion C o m p l e t i o n Date: 2/97
D NO Source Contro l Operable Uni t removed
Has site been put into reuse? D YES B NO

R E V I E W S T A T U S
Reviewing Agencv: B EPA n S t a t e D Tribe n Other Federal Agency*~*

A u t h o r Name: Craig Carrol l
A u t h o r T i t l e : Remedial P r o j e c t Manager | A u t h o r A f f i l i a t i o n : U . S . E P A , Region 6
Review Period:** 6/01 to 8/01
D a t e ( s ) o f S i t e I n s p e c t i o n : 8/07/2001
T y p e of review:*** IS S t a t u t o r y

D P o l i c y (d P o s t - S A R A D P r e - S A R A D N P L - R e m o v a l only
n N o n - N P L Remedial A c t i o n S i t e
Q NPL S t a t e / T r i b e - l e a d n Regional Discre t i on)

Review Number: D 1 (first) D 2 ( s e c o n d ) D 3 ( t h i r d ) H Other ( s p e c i f y )
F i r s t review for Double Eag l e Ref inery S i t e , second review for F o u r t h S t r e e t R e f i n e r y S i t e
T r i g g e r i n g Action:****
13 Actual RA Onsite Construct ion at OU #_2_ D Actual RA Star t at OU #_
n C o n s t r u c t i o n C o m p l e t i o n D Previous Five- Year Review Report
B Other ( s p e c i f y ) Shared Ground water operable unit
T r i g g e r i n g Action Date ( f r o m W a s t e L A N ) : 07/95 (PER)
Due Date (Five Years A f t e r T r i g g e r i n g Action Date): 08/01
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F i v e - Y e a r Review Summary Form
Issues:

• S i t e contaminants were de t e c t ed in the deeper monitoring w e l l s and an evaluation ofthe subsequent cont ingency measures has not yet been c o m p l e t e d .
• S a m p l i n g r e su l t s f r om f i v e of the s ix w e l l s i n s t a l l e d into the deeperG a r b e r / W e l l i n g t o n a q u i f e r during the remedial action phase show the deepera q u i f e r is also considered a C l a s s HI non-po tab l e aqui f er , rather than C l a s s n, underFederal Ground Water C l a s s i f i c a t i o n Guide l ine s .
• Current well l o c a t i o n s do not appear to provide enough i n f o r m a t i o n to d i f f e r e n t i a t ebetween o f f - s i t e contaminant sources, horizontal migration, and naturala t t e n u a t i o n prior to contaminat ion of the lower a q u i f e r (i.e. ground water f l o w atquestion).
• Ground water s a m p l e s are not current ly analyzed for nine contaminants of concernl i s t e d in the GOU ROD. T h e y are: a ldr in , bis ( 2 - c h l o r o e t h y l ) ether, chlordane, 4,4-DDE, 1,4-dichlorobenzene, heptachlor , hep tachlor epoxide, e n d o s u l f a n , and phenol s .All of these c ompound s , with the e x c ep t i on of b i s ( 2 - c h l o r o e t h y l ) ether and p h e n o l ,are s e m i - v o l a t i l e organic compounds .
• Warning s igns with language prescribed in the ROD are not p o s t e d around the siteperimeter.

Recommendations and F o l l o w - u p A c t i o n s :

The ROD and Q u a l i t y Assurance P r o j e c t Plan (QAPP) e s t a b l i s h the action level fordeeper w e l l s as "de t e c tab l e concentrations" of s i t e-re lated contaminants. Due toadvances in t e c h n o l o g y , the action l ev e l s for COCs in the deeper w e l l s should be re-evaluated and q u a n t i f i e d i f a p p r o p r i a t e .
I n v e s t i g a t i o n into p o t e n t i a l o f f - s i t e sources of COC and non-COC contaminationde t e c t ed in ground water s a m p l e s should be c o m p l e t e d , i n c l u d i n g f u r t h e r evaluat ionof the G a r b e r - W e l l i n g t o n aqu i f e r .
Prior to i n i t i a t i n g any cont ingency measures ou t l ined in the ROD, the revisedc l a s s i f i c a t i o n of the deeper a q u i f e r should be taken into cons iderat ion. The agencyan t i c i pa t e s t h i s review process w i l l be c ompl e t ed by the end of 2003.

The l i s t of c ompounds analyzed for under the current ground water s a m p l i n g p l a nshould be reviewed to ensure s u f f i c i e n t data is being c o l l e c t e d to determine thee f f e c t i v e n e s s of the s e l e c t ed ground water remedy which is monitored naturalattenuation.
Warning s igns wi th language prescribed in the ROD should be p o s t e d at a p p r o p r i a t el o ca t i on s around the perimeter of the site.

Protectiveness S t a t e m e n t ( s ) :
The remedy is pro t e c t i v e of human h e a l t h and the environment.
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1.0 INTRODUCTION

The U . S . Environmental Protection Agency Region 6 ( E P A ) , with the assistance of Tetra Tech
EM Inc. ( T e t r a T e c h ) , conducted a f ive-year review of the remedial actions (RA) impl emen t ed at
the Double E a g l e Ref in ery (DER) and F o u r t h Str e e t Ref inery (FSR) sites in Oklahoma C i t y ,
Oklahoma. Both sites had s imilar Source Control Operable U n i t s ( S C O U ) , and share a common
Ground Water Operable Uni t ( G O U ) . The purpo s e of the f ive-year review is to determine
whether the remedies at each site are pro t e c t iv e of human h e a l t h and the environment. T h i s
report documents the me thod s , f i n d i n g s , and conclus ions of the review which was conducted
f r o m J u n e through Augus t 2001.

T h i s review was required under the Comprehens ive Environmental Response , C o m p e n s a t i o n ,
and L i a b i l i t y Act ( C E R C L A ) and the N a t i o n a l Oil and H a z a r d o u s S u b s t a n c e s P o l l u t i o n
Cont ingency Plan (NCP). C E R C L A § 1 2 1 ( c ) , a s amended, s tate s:

If the Pre s iden t s e l e c t s a remedial action that r e su l t s in any hazardous subs tances ,
p o l l u t a n t s , or contaminants remaining at the s i t e , the Pres ident shall review such remedial
action no le s s o f t e n than each f i v e years a f t e r the i n i t i a t i o n of such remedial action to
assure that human h e a l t h and the environment are being pro t e c t ed by the remedial action
being i m p l e m e n t e d .

NCP Part 3 0 0 . 4 3 0 ( f ) ( 4 ) ( i i ) s ta t e s :

If a remedial action is selected that result s in hazardous substances, p o l l u t a n t s , or
contaminants remaining at the s i te above l e v e l s that a l l o w for un l imi t ed use and
unrestricted exposure , the lead agency shall review such action no l e s s o f t e n than every
f i v e years a f t e r the i n i t i a t i o n of the se lected remedial action.

Remedial actions at the S C O U s were conducted under separate Records of Decision (RODs) and
did leave contaminant s on-site above concentrations that res tric ted use. T h e r e f o r e they did not
t r igger a f ive-year review. Due to the f a c t that hazardous subs tances , p o l l u t a n t s , or contaminants
remain in the ground water beneath bo th the DER and FSR above concentrat ions that a l l ow for
unrestricted use and unlimited exposure, a five-year review is required for these sites.
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The E P A , with assi s tance f r o m T e t r a T e c h , p e r f o r m e d a f ive-year review of the FSR site in 2000.
T h i s is the f i r s t five-year review for the Double Eagle Refinery site. Remedial actions of the
S C O U were conducted under a separate Record of Decision (ROD) and did not leave
contaminants on-site above concentrations that restrict use. T h e r e f o r e it did not t r igger a f i v e -
year review. The t r igger ing action for thi s s tatutory review is the i n i t i a t i o n of the remedial action
on July 17, 1997 to clean-up the GOU. S i n c e DER and FSR have a common GOU which
t r igger s a f ive-year review under C E R C L A , the GOU addressed during the FSR F i v e - Y e a r
Review must again be addres s ed under the DER F i v e - Y e a r Review. In order to s treamline f u t u r e
reviews, thi s review covered the DER site and the FSR site. Reviewing both si tes concurrently
resets the s ta tu tory time l ine so subsequent f ive-year reviews of both s i te s wi l l coincide. It also
a l l ow s f i n d i n g s and issues f r om the FSR review to be incorporated and addres sed in thi s review.

2 . 0 S I T E C H R O N O L O G Y

T a b l e 1 pr e s en t s a chronology of events for the DER and FSR sites.

3.0 B A C K G R O U N D

S i t e background i n f o r m a t i o n presented herein in c lud e s the phy s i ca l characteri s t i c s o f both s i t e s ,
i n c l u d i n g the l o c a t i o n , the h i s t ory, the g e o l o g y / h y d r o g e o l o g y , and the s i t e h y d r o g e o l o g i c
condi t ions . The contaminants of concern ( C O C ) l i s t ed in the Record of Decision (ROD) for the
sites are also d i s cu s s ed in th i s section.

3.1 CHARACTERISTICS

In th i s s ec t ion, the character i s t i c s of both s i t e s w i l l be pre sented.



T A B L E 1
S I T E C H R O N O L O G Y DOUBLE E A G L E A N D

F O U R T H S T R E E T R E F I N E R I E S S I T E S

Action Name
P R E L I M I N A R Y A S S E S S M E N T
D I S C O V E R Y
P R O P O S A L T O N P L
ADMIN ORDER ON C O N S E N T
F I N A L L I S T I N G O N N P L
R I / F S N E G O T I A T I O N S
A D M I N I S T R A T I V E RECORDS
R E M O V A L
C O M M U N I T Y I N V O L V E M E N T
F I V E Y E A R REMEDY
A S S E S S M E N T

C O M B I N E D R I / F S
RECORD OF D E C I S I O N

Operable Unit
S i t e wide
S i t e w i d e
S i t e w i d e
S i t e w i d e
S i t e w i d e
S i t e w i d e
Sitewide
S i t e w i d e
S i t e w i d e
S i t e w i d e

scou
scou

_ E O I I R T I I S T R E E T - R E F I N E R Y -
Actual C o m p l e t i o n

May 1, 1985
July 1, 1980

J u n e 24, 1988

March 31, 1989
October 6, 1989

September 28, 1992
S e p t e m b e r 27, 1989
September 1, 1999
October 18, 2000

S e p t e m b e r 28, 1992
September 28, 1992

-DOUBLE^EAGLE R E F I N E R Y
Actual Compl e t i on

May 1, 1980
J u n e 1, 1980

J u n e 24, 1988
December 7, 1988

March 31, 1989
November 29, 1989
September 28, 1992

A p r i l 3, 1994
September 1, 1999

July 2002

S e p t e m b e r 28, 1992
September 28, 1992



T A B L E 1 ( C o n t i n u e d )
S I T E C H R O N O L O G Y DOUBLE E A G L E A N D

F O U R T H S T R E E T R E F I N E R I E S S I T E S

Action Name
T R E A T A B I L I T Y S T U D Y
R E M E D I A L D E S I G N
C O M M U N I T Y I N V O L V E M E N T
R E M E D I A L A C T I O N

C O M B I N E D R I / F S
RECORD OF DECISION
R E M E D I A L D E S I G N
R E M E D I A L A C T I O N
G R O U N D W A T E R S A M P L I N G
E V E N T

Operable Unit
scou
scou
scou
scou
GOU
GOU
GOU
GOU
GOU

F O U R T I L S T R E E T J t E E I N E R Y —
Actual Complet ion
S e p t e m b e r 28, 1992

A u g u s t 10, 1994
December 1, 1999

March 21, 1996

S e p t e m b e r 30, 1993
S e p t e m b e r 30, 1993

March 17, 1995
February 20, 1997

A p r i l 14, 2000

DOUBLE EAGLE REFINERY
Actual Completion
S e p t e m b e r 28, 1992

A p r i l 30, 1997
December 21, 1999

March 29, 2000

July 28, 1993
A p r i l 19, 1994

March 17, 1995
February 20, 1997

A p r i l 14, 2000



T A B L E 1 ( C o n t i n u e d )
S I T E C H R O N O L O G Y DOUBLE E A G L E A N D

F O U R T H S T R E E T R E F I N E R I E S S I T E S

Action Name
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T

Operable Unit
GOU

GOU

GOU

OU

GOU

GOU

GOU

_EOURTH S I R E E T i R E E I N E R Y -
Actual C o m p l e t i o n

March-97

June-97

September-97

December-97

March-98

J u l y - 9 8

S e p t e m b e r - 9 8

-DOUBLE EAGLE R E F I N E R Y
Actual Comple t i on

March-97

June-97

September-97

December-97

March-98

J u l y - 9 8

September-98



T A B L E 1 (Cont inued)
S I T E C H R O N O L O G Y DOUBLE E A G L E A N D

F O U R T H S T R E E T R E F I N E R I E S S I T E S

Action Name
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
Q U A R T E R L Y G R O U N D W A T E R
S A M P L I N G E V E N T
S E M I A N N U A L G R O U N D W A T E R
S A M P L I N G E V E N T
S E M I A N N U A L G R O U N D W A T E R
S A M P L I N G E V E N T

Operable Unit
GOU

GOU

GOU

GOU

GOU

GOU

J I O U R T B L S T R E E T R E F I N E R Y
Actual C o m p l e t i o n

J u n e - 9 9

October-99

December-99

A p r i l - 0 0

Septernber-00

March-01

DOUBLE^EAGLE R E F I N E R Y
Actual Compl e t i on

J u n e - 9 9

October-99

December-99

Apri l-00

September-00

March-01



Double Eagl e Re f in ery

The DER S i t e is located at 1900 NE Firs t Stree t in southeastern Oklahoma City, Oklahoma
County , Oklahoma and e x t end s over a p p r o x i m a t e l y 12 acres as shown on Figur e 1. The
immediate area of the site is zoned for indu s t r ia l use. Given the current land use pa t t e rn s , the
Double Eagle Ref inery site and surrounding areas are l i k e l y to remain zoned for indu s t r ia l use.
The s i t e is bounded to the north by Union P a c i f i c Railroad tracks and to the east, west, and south
by vacant l o t s also zoned for indus tr ia l land use. Martin Luther K i n g Boulevard (MLK) l i e s to
the east of the site as a br idge over the Union P a c i f i c railroad tracks. The DER S C O U refer s to
the contaminated area above the water tab l e where the former used oil r e f inery was located. The
S C O U inc lude s (1) contaminat ion above the water table at the DER S i t e , (2) h a l f of the Parcel H
Area (loca t ed east of the s i t e ) , and (3) the Radio Tower Area (loca t ed south of the s i t e) .

During operations f rom 1929 to the early 1970's, DER recycled a p p r o x i m a t e l y 500,000 to
600,000 g a l l o n s of used motor oil per month into f i n i s h e d l u b r i c a t i n g oil. The process used in oil
r e f i n i n g and rec lamation in c lud ed the use of s u l f u r i c acid and b l e a c h i n g clays. Acid and
b l each ing c lays were added to c l a r i f y and separate the desired oil product f r om the heavy tars.
As a r e su l t , the waste s l u d g e at the s i te cons i s t ed p r i m a r i l y of acidic tar material mixed with clay
and native so i l . The r e s u l t i n g tank bot toms and s l u d g e s were i n i t i a l l y sent to an o f f - s i t e d i s p o s a l
f a c i l i t y , now the H a r d a g e Criner S u p e r f u n d S i t e l o cated in Criner, Oklahoma. T h i s r e cyc l ing
process generated a p p r o x i m a t e l y 80,000 g a l l o n s of o i ly s l u d g e per month.

S i n c e the f a c i l i t y recycled used o i l s , a number of meta l s and organic contaminants were de t e c t ed
in sampl e s c o l l e c t e d f r om the site. S i t e wastes were hazardous waste under the Resource
Conservation and Recovery Act (RCRA) due to their corrosivity and t o x i c i t y . The wastes on s i te
o f t e n had a pH of 2 s tandard units ( s u ) or l e s s and f a i l e d the t o x i c i t y charac t er i s t i c l e a c h i n g
procedure ( T C L P ) f o r l ead. From t h e la t e 1 9 6 0 ' s t o early 1 9 7 0 ' s , s l u d g e s were d i s p o s e d o f i n
impoundment s and a s l u d g e lagoon on-site. DER continued to accept waste oil for storage unti l
1980.





On-site and o f f - s i t e visual in sp e c t i on s conducted by the EPA F i e l d I n v e s t i g a t i o n T e a m in May
1985, prompt ed a prel iminary s a m p l i n g in spe c t i on at DER (EPA 1992b). An aerial p h o t o g r a p h ,
dated 1979, showed vehic le tracks f rom the site l e a d i n g to the Radio Tower Area, a p p r o x i m a t e l y
800 f e e t south of the DER site, where contamination similar to that found on site was observed.
The historical aerial p h o t o g r a p h s and other f i l e i n f o r m a t i o n indi ca t e that this area may have been
used for o f f - s i t e d i s p o s a l o f contaminated waste materials f rom the DER site. O f f - s i t e s a m p l i n g
conducted in the Radio T o w e r Area dur ing J a n u a r y 1986 de t e c t ed elevated l ev e l s of target
compounds that were also f o u n d in the waste i m p o u n d m e n t s on s i t e (EPA 1992b).

Based on i n f o r m a t i o n and observations f rom a 1987 - 88 EPA Expanded S i t e I n s p e c t i o n , the
DER S i t e was ranked for inc lus ion on the N a t i o n a l Prior i t i e s Lis t (NPL) (EPA 1992b). In March
1989, the DER S i t e was added to the NPL, pursuant to S e c t i o n 105 of the C E R C L A , 42 U . S . C .
Sec t ion 9605, as amended.

Prior to i n i t i a t i n g a remedial i n v e s t i g a t i o n and f e a s i b i l i t y s t udy (RI/FS) for the s i te , a review of
the hi s torical t o p o g r a p h y of the s i t e and surrounding area revealed that drainage f r om the DER
S i t e had migrated onto the Parcel H Area. A si te s c o p i n g vi s i t was conducted to determine
p o s s i b l e Parcel H Area contaminat ion (EPA 1992b).

Physical d u m p i n g at the edge of the eastern-most pond on the Parcel H Area appeared l i k e l y .
W a s t e s may also have ran onto the Parcel H Area f r o m the nearby FSR S u p e r f u n d s i te.
However, it was determined that drainage from the nearby FSR site to the Parcel H Area was not
l i k e l y due to the d ik ing on each side of the railroad tracks. H i s t o r i c a l aerial p h o t o g r a p h s were the
only source o f i n f o r m a t i o n for the FSR site operat ions . During per iod s o f heavy r a i n f a l l ,
drainage f r o m the DER S i t e occurred. F u r t h e r s a m p l i n g conducted at the Parcel H Area in A p r i l
1990 de t e c t ed e levated l ev e l s of lead in the pond lo ca t ed on th i s parcel . Due to the s imilar waste
charac t er i s t i c s of both s i t e s , one o b j e c t i v e of the RI/FS was to s a m p l e the waste in the Parcel H
Area to determine the contr ibu t ion of contaminat ion in re la t ion to e i ther, or both, the DER and
F S R sites (EPA 1992b).



The RI/FS was ini t ia t ed in May 1990 for the DER S i t e . The RI and FS were compl e t ed in May
and J u n e 1992, r e sp e c t i v e ly . The extent of on-site waste s l u d g e s was d e l inea t ed as part of the
"Remedial Inve s t iga t i on Report Double Eagle S u p e r f u n d S i t e , Revision 1" by F l u o r Daniel in
1992. The ROD for the S C O U was signed on S e p t e m b e r 28, 1992.

As s p e c i f i e d in the 1992 ROD, the remedy for c l eanup of contaminated waste material at the
DER site involved (1) s o l i d i f y i n g , n eu t ra l i z ing , and s t a b i l i z i n g contaminated waste material that
contained contaminant concentrat ions above the RA treatment s tandard s; (2) removing
contaminated waste material that had concentrations in excess of the remedial action goal s
(RAG); and (3) d i s p o s i n g of those contaminated waste material s at a permit t ed f a c i l i t y . T h i s RA
also inc luded c l ear ing and grubbing, air monitoring, asbestos abatement, d e m o l i t i o n , o f f - s i t e
d i s p o s a l of debris, on-site d i s p o s a l of clean concrete, and si te res toration.

The R17FS for the GOU was i n i t i a t e d in J u n e 1992 for the DER s i t e; and the RI and FS were both
c o m p l e t e d in July 1993. Due to the p r o x i m i t y of the DER and FSR s i t e s , and due to the s imilar
t y p e s of wastes present at both s i t e s , EPA assigned one contractor to conduct the Rl/FS p r o j e c t s
concurrently. T h e r e f o r e , d i s t i n g u i s h a b l e charac t er i s t i c s o f each s i te could be e a s i l y i d e n t i f i e d ,
and m o b i l i z a t i o n and remedial a l t ernat ive d e v e l o p m e n t e f f o r t s would not be d u p l i c a t e d for the
overall s t u d y area.

During the RI/FS p r o j e c t for the S C O U for the DER si te , the issues re la ted to ground water
beneath the s i t e were acknowledged as c ompl e x in comparison to those obvious with respect to
the surface contamination. S i n c e d e t e rmina t i on of vertical and la t eral migration of ground water
contaminant s required more than the i n f o r m a t i o n prov ided by the sha l l ow and deep a l l u v i a l w e l l s
i n s t a l l e d during the RI for the S C O U , the s i te was s eparated into two operable uni t s to addre s s
the sur face contamination and the ground water prob l ems (i.e. the impact of the migration of
contaminants in ground water and p o s s i b l y to the N o r t h Canadian River) i n d i v i d u a l l y .
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A separate ROD was signed and a separate RA has been comple t ed for the DER site GOU
(EPA 1994). The GOU was e s t ab l i s h ed to addres s the p o t e n t i a l migration of site contaminants
through the ground water pa thway f rom the site. Current ly , the ground water s a m p l i n g and
monitoring is conducted by the Oklahoma Department of Environmental Q u a l i t y (ODEQ) as part
of the RA for the GOU.

F o u r t h Stre e t Ref inery

The FSR site is located at 2200 N o r t h e a s t F o u r t h S t r e e t and covers a p p r o x i m a t e l y 22 acres in the
southwest quarter of S e c t i o n 36, T o w n s h i p 12 N o r t h , Range 3 W e s t , I n d i a n Merid ian, Oklahoma
C o u n t y , Oklahoma C i t y , Oklahoma. The site is bounded to the south by Union P a c i f i c Railroad
tracks, which inc lude the S a n t a Fe Railroad tracks, and to the north by N o r t h e a s t F o u r t h S t r e e t .
MLK l i e s on the west side of the s i te as an overpass to the railroad tracks. An area lo ca t ed
a p p r o x i m a t e l y 400 f e e t south of the FSR site and referred to as the "Parcel H Area" is considered
to be an o f f - s i t e waste d i s p o s a l area r e s u l t i n g f r o m former site a c t i v i t i e s f r o m both sites. The
immediate area of the site is zoned for industrial use. Given the current land use patterns, the
Double Eagle R e f i n e r y s i te and surrounding areas are l i k e l y to remain zoned for i n d u s t r i a l use.

I n d u s t r i a l areas surround the s i t e but the land use w i th in a 1 mile radius of the FSR s i t e is mixed
i n d u s t r i a l and re s ident ia l . One un inhab i tab l e residence (due to f i r e ) is l o ca t ed a d j a c e n t to the
P i p e S t o r a g e Y a r d , j u s t north of the railroad tracks and to the east of M L K . A small
neighborhood is l o ca t ed about one-quarter mile to the northwest of the MLK and N o r t h e a s t
F o u r t h S t r e e t intersec t ion. F o u r s choo l s , Dougla s H i g h S c h o o l , Dunbar S c h o o l , Bath S c h o o l , a n d
Edwards S c h o o l are located wi th in a 1-mile radius of the site. Recreational areas c lo se to the site
in c lud e the Douglas Community Center, Dougla s Community Park, and W a s h i n g t o n Park. Drug
Recovery, Inc. is the only medical f a c i l i t y l o ca t ed within a 1-mile radius of the site. The Double
Eagle Ref inery site i s l o ca t ed about 500 f e e t southwest of the FSR site. The N o r t h Canadian
River is located a p p r o x i m a t e l y one-half mile south of the site.
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The former FSR c o l l e c t e d , s tored, and re-refined used o i l s and d i s t r i bu t ed the recycled produc t .
The re f inery was active f r om the early 1940s to the la te 1960s. Planet Oil and R e f i n i n g
Company, E l l i o t R e f i n i n g C o m p a n y , and S a l y e r R e f i n i n g Company all p a r t i c i p a t e d in waste oil
reclamation a c t iv i t i e s at the site. Ref inery operat ions i n c l u d e d the recyc l ing of waste oil us ing
s u l f u r i c acid for c l a r i f i c a t i o n . The waste s l u d g e s f rom the process were d e p o s i t e d in on-site
impoundment s and were later spread on the ground surface f o r m i n g a tar mat.

A prel iminary assessment of the s i te was c o m p l e t e d in A p r i l 1984, and a site i n s p e c t i o n was
conducted in October 1984. Subsequent soil and water s a m p l i n g was p er f ormed in J u n e and
December of 1985, in the main site area. F u r t h e r soil and o f f - s i t e municipal water well s a m p l i n g
was conducted in 1986, along with the i n s t a l l a t i o n of ground water monitoring we l l s . An
expanded site i n s p e c t i o n was conducted f r om 1987 through 1988, which conf irmed that the site
should be ranked for in c lu s i on on the N P L . In March 1989, the FSR site was inc luded on the
NPL, pursuant to S e c t i o n 105 of the C E R C L A , 42 U . S . C . S e c t i o n 9605, as amended.

The extent of on-site waste s l u d g e was d e l i n e a t e d as part of the S C O U remedial i n v e s t i g a t i o n
(RI) at the s i te , and the extent of ground water contamination was assessed as part of the GOU
RI. The GOU RI/FS s t u d y was i n i t i a t e d in J u n e 1992, and the RI and f e a s i b i l i t y s t u d y
(FS) report s were both c o m p l e t e d in July 1993. The RA for the S C O U at the FSR site was
c o m p l e t e d in 1996.

General G e o l o g y and H y d r o g e o l o g y

Both the DER and FSR si te s are s i tua t ed on Quaternary a l luv ia l d e p o s i t s , which represent recent
d e p o s i t i o n by the nearby N o r t h Canadian River. The f l o o d p l a i n d e p o s i t s t y p i c a l l y consist o f
uncon so l ida t ed and i n t e r f i n g e r i n g lenses of sand, s i l t , c lay, and gravel. T h e s e a l l u v i a l s ed iment s
are pr ed i c t ed to have r e l a t i v e l y high p e r m e a b i l i t y and p o r o s i t y .
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D i r e c t l y below the a l l u v i a l d e p o s i t s are the Garber and W e l l i n g t o n format ions . C o l l e c t i v e l y , the
G a r b e r - W e l l i n g t o n consi s t s of massive, cross-bedded sands tones i rr egu lar ly in t erbedded with
s i l t s t one s and shales. Since the "red bed" sandstones and shales of the Garber and W e l l i n g t o n
f ormat i on s are s imilar in l i t h o l o g y and conform in grade they are commonly m a p p e d as a s i n g l e
l i t h o l o g i c unit and c l a s s i f i e d as a s i n g l e aqui fer . T h e s e l i t h i f i e d s trata below the al luvial d e p o s i t s ,
referred to herein as the bedrock f o r m a t i o n s , have a g e n t l e westward homoclinal dip of 30 to 40
f e e t per mile in the region. However , both s i t e s are l o ca t ed on the northeast f l a n k of the
Oklahoma C i t y oil f i e l d sur face ant i c l ine . Beneath the s i t e s , the Garber sandstone or "bedrock"
d i p s to the eas t-northeas t , which is o p p o s i t e of the regional d i p . The bedrock f o r m a t i o n beneath
the sites begins a p p r o x i m a t e l y 25 to 57 f e e t below ground surface.

The G a r b e r - W e l l i n g t o n aqu i f e r c o n s t i t u t e s the most important source of ground water in
Oklahoma County. The d e p t h s of muni c ipa l , i n s t i t u t i o n a l , and indus tr ia l w e l l s screened in the
G a r b e r - W e l l i n g t o n aqu i f e r range f r om 100 to a p p r o x i m a t e l y 1,000 f e e t in Oklahoma County.
The p r i n c i p a l h y d r o l o g i c f a c t o r c o n t r o l l i n g th e d eve lopment o f t h e a q u i f e r f o r f r e s h water s u p p l y
i s the presence of h igh concentrat ions of t o ta l d i s s o lv ed s o l i d s (TDS) in the ground water.
S h a l l o w ground water in the area is not used as a water s u p p l y due to TDS l ev e l s in excess of
10,000 part s per m i l l i o n ( p p m ) . The high TDS content in the ground water is a t t r i bu t ed to past
oil and gas produc t i on a c t i v i t i e s in the area.

S i t e G e o l o g y and H y d r o g e o l o g v

The sites are underlain by u n c o n s o l i d a t e d d e p o s i t s of a l l u v i a l material c o n s i s t i n g of about 1 to 3
f e e t of t o p s o i l , beneath which is a mixture of m o s t l y sandy material mixed with s i l t and c layey
gravel. The a l luv ium varies f r om about 25 to 57 f e e t th i ck below the ground surface .
U n d e r l y i n g the a l l u v i a l d e p o s i t s i s the bedrock material. The uppermos t bedrock f o r m a t i o n is the
Garber S a n d s t o n e .
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The H e n n e s s e y Group f ormat i on , p r e d o m i n a n t l y reddish-brown shale containing some layers o f
s i l t s t o n e and f ine-grained sands tone, overlies the G a r b e r - W e l l i n g t o n F o r m a t i o n in part s of the
region. T h i s shale material was o r i g i n a l l y believed to have been a continuous layer beneath the
s i t e , which acted as an "aquitard" to separate the a l l u v i a l aqu i f e r f r om the u p p e r portion of the
G a r b e r - W e l l i n g t o n aqui fer . However, thi s shale layer was not encountered above the
G a r b e r - W e l l i n g t o n a q u i f e r in the area of the s i t e s there fore the a l luv ia l aqu i f e r and u p p e r port ion
of the G a r b e r - W e l l i n g t o n aqu i f e r are h y d r a u l i c a l l y connected. The GOU RI/FS and RA were
impl ement ed to addre s s the vertical migration and p o t e n t i a l impact of s i te contaminants to the
deeper por t ion of the G a r b e r - W e l l i n g t o n aqu i f e r , as well as the la t eral migration and p o t e n t i a l
impact of the site contaminants in the ground water on the nearby N o r t h Canadian River. Based
on p o t e n t i o m e t r i c e l eva t i on data presented in the RA report for the FSR s i t e , ground water in the
a l l u v i a l and u p p e r port ion of the G a r b e r - W e l l i n g t o n a q u i f e r f l o w s to the east and the southeast .

3.2 CONTAMINANTS OF C O N C E R N

The t y p e s of contaminants de t e c t ed in the ground water beneath the sites are s imilar to those
detected in the s l u d g e s , sediments, and so i l s during the RI of the DER and FSR sites. The
contaminants de t e c t ed were p r i m a r i l y organic chemicals and heavy me ta l s related to the r e f i n e r y
process. The most commonly de t e c t ed organic chemical s were ch lor ina t ed hydrocarbons and
benzene compounds. Lead and arsenic were the primary meta l s f o u n d in the ground water
sampl e s taken during the i n v e s t i g a t i o n . Two p e s t i c i d e s , ch lordane and h e p t a c h l o r , were also
d e t e c t e d . The COCs i d e n t i f i e d in the DER GOU ROD are l i s t e d in T a b l e 2.

The ground water q u a l i t y of the deeper a q u i f e r was unknown at the time the ROD was written.
Data co l l e c t ed sub s equent ly ind i ca t e s the current ly monitored de eper section of the Garber-
W e l l i n g t o n aqu i f e r should be considered unuseable for domest ic purpo s e s C l a s s in non-po tab l e
due to high TDS concentrations. T h e r e f o r e , M C L s pre sented in the ROD as monitoring
parameters and p o t e n t i a l remedial action o b j e c t i v e s may not be a p p l i c a b l e . A l s o , analyt i ca l da ta
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T A B L E 2
C O N T A M I N A N T S O F C O N C E R N

F O R
DOUBLE E A G L E / F O U R T H S T R E E T

G R O U N D W A T E R OPERABLE U N I T *

Contaminant of Concern Maximum Contaminant
Level ( m g / L )

Maximum Contaminant
Level Excursion

C A R C I N O G E N S
A l d r i n
Arseni c 1

Benzene1

B i s ( 2 - c h l o r o e t h y l ) e t h e r
C h l o r d a n e
C h l o r o f o r m 1

4,4-DDE
1 ,4-Dichlorobenzene
1 ,2-Dichloroe thane 1

1 , 1 -Dichloroethene '
H e p t a c h l o r
H e p t a c h l o r E p o x i d e
M e t h y l e n e C h l o r i d e 1

T r i c h l o r o e t h e n e 1

Vinyl C h l o r i d e 1

N A
0.01

0.005
N A

0.0022

0.080
N A

0.075
0.005
0.007

0.0004
0.0002

N A
0.005
0.002

N A
—
/

N A

—
N A
—
/
—
/
—

N A
/
/

N O N - C A R C I N O G E N S
Acetone"
Barium1

2-Butanone 1

( M e t h y l Ethyl K e t o n e )

N A
2.0

N A

N A
/

N A
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T A B L E 2
C O N T A M I N A N T S O F C O N C E R N

F O R
DOUBLE E A G L E / F O U R T H S T R E E T

G R O U N D W A T E R OPERABLE U N I T *

Contaminant of Concern I

Cadmium 1

Chlorobenzene 1

1 , 1 -Dichloroethane '
trans 1,2-Dichloroethene 1

E n d o s u l f a n
K e t o n e s 1 3

L e a d 1

Mangane s e 1

2-Methy l-4-Pentanone '
Phenol
T h a l l i u m 1

T o l u e n e 1

X y l e n e 1

Maximum Contaminant
Level ( m g / L )

0.005
0.10
N A
0.10
N A
N A
N A
N A
N A
N A

0.002
1.000

10.000

: r . . . t
Maximum Contaminant

Level Excursion
—

N A
N A
—

N A
N A
—
/

N A
N A
/
/
—

*See S e c t i o n 6.3 for a d i s c u s s i o n of M C L s t h a t have changed since the ROD was a p p r o v e d .
NA = MCL not promulgated
— = M a x i m u m conc en tra t i on did not exceed MCL
S = M a x i m u m c o n c e n t r a t i o n exceeded MCL
1 = monitored under ground water s a m p l i n g p l a n
2 = no e s t a b l i s h e d MCL at t i m e of b a s e l i n e risk assessment
3 = repre s ent ed by acetone, 2-hexanone, 2-butanone, 4 - m e t h y l - 2 - p e n t a n o n e
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for the deeper a q u i f e r shows several C O C s , in part i cu lar benzene, have been present in the
deeper section since the init ial s a m p l i n g event.

4.0 R E M E D I A L ACTIONS

The S C O U s at DER and FSR, which in c lud ed sur fa c e s l u d g e s , contaminated surface water and
s ed iment , and contaminated soil and debris, were treated as separate operable unit s but u t i l i z e d
the same se lec ted remedy. S i n c e the DER and FSR sites are separated only by the MLK
overpass , and contain very s imilar waste material since both si tes recycled used o i l s , migration of
contaminants in certain cases overlap and cannot be separated.

T h e r e f o r e , the G O U s at DER and FSR were combined, and a network of we l l s was e s tab l i sh ed
across both s i te s in order to implement the se lected remedy. S i n c e the GOU is considered one
operab l e unit , it wil l also be addre s s ed during th i s review as one unit when a p p r o p r i a t e .

4.1 REMEDY S E L E C T I O N

Double Eagle R e f i n e r y S i t e S C O U

As s p e c i f i e d in the 1992 DER ROD, the remedy for c l eanup of contaminated waste material at
the DER site involved excavation of the contaminated material in the Radio Tower area and
Parcel "H," c o n s o l i d a t i o n of th i s material with the contaminated material on the DER p r o p e r t y ,
demo l i t i on of the on-site structures and d i s p o s a l of the asbestos i n s u l a t i o n , on-site s t a b i l i z a t i o n of
the c o n s o l i d a t e d material to immobilize and addre s s the hazardous characteri s t i c s of the
contaminants , and d i s p o s a l o f the s t a b i l i z e d material in a f u l l y p e rmi t t ed o f f - s i t e l a n d f i l l .

The p r i n c i p a l threat at the DER site was posed by direct contact and inha la t i on of contaminants
in s i t e s o i l s and s l u d g e s , and the p o t e n t i a l for migration of lead and P o l y c y c l i c Aromatic
H y d r o c a r b o n s (PAHs) to the ground water. The remedial o b j e c t i v e s were to minimize p o t e n t i a l
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exposure by direct contact or i n h a l a t i o n , and to reduce the p o t e n t i a l for migration of
contaminants into the sur face waters and ground waters (EPA 1992b).

F o u r t h Stre e t Ref inery S i t e S C O U

As s p e c i f i e d in the 1992 FSR ROD, the remedy for cleanup of contaminated waste material at the
FSR site involved excavation of the contaminated material on Parcel "H," c on so l ida t i on of th i s
material wi th the contaminated material on the FSR p r o p e r t y , d e m o l i t i o n of on-site structures and
d i s p o s a l of the asbes tos i n s u l a t i o n , on-site s t a b i l i z a t i o n of the c on s o l i da t ed material, and d i s p o s a l
o f the s t a b i l i z e d material in a f u l l y permit t ed o f f - s i t e l a n d f i l l .

S i m i l a r to DER, the p r i n c i p a l threat at the FSR site was posed by direct contact and inha la t i on of
contaminants in site so i l s and s ludge s , and the potential for migration of contaminants to the
ground water. The remedial o b j e c t i v e s were to minimize p o t e n t i a l exposure by direc t contact or
i n h a l a t i o n , and to reduce the p o t e n t i a l for migration of contaminants into the sur face waters and
ground waters. (EPA 1992a). As with the RA i m p l e m e n t e d at DER for the S C O U , a f t e r
c o m p l e t i n g the RA of the S C O U at FSR, f u t u r e source control opera t i on and maintenance
a c t i v i t i e s were not required since all of the wastes were removed f r o m the site.

Double Eagle and Fourth Street Refinery GOU

The RODs for the DER and FSR GOU were signed on A p r i l 19, 1994, and S e p t e m b e r 30, 1993,
r e s p e c t i v e l y . The f o l l o w i n g i n f o r m a t i o n concerning the GOU remedy s e l e c t i on for the s i tes was
presented in both RODs.

The RA o b j e c t i v e s were as f o l l o w s :

• Ensure that f u t u r e p o t e n t i a l users of the lower G a r b e r - W e l l i n g t o n a q u i f e r are not
expo s ed to contaminants f r om the s i t e ; and
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• Ensure that the N o r t h Canadian River is not impacted by contaminants f rom the
site.

T r a n s p o r t of contaminants through the a l l u v i a l a q u i f e r to the river was i n v e s t i g a t e d as a
migration pa thway; however, the r e su l tant contaminant concentrations in the river were below
concentrations that would warrant e s t a b l i s h i n g RA goals . Based on the r e su l t s of the risk
asse s sments and review of the a p p l i c a b l e or relevant and a p p r o p r i a t e requirements (ARARs), the
a f f e c t e d medium was i d e n t i f i e d as the u p p e r por t ion of the G a r b e r - W e l l i n g t o n aqui f er . The
exposure scenario was based on the a s sumpt ion a re s ident ial well would be i n s t a l l e d at the
boundary of the site. F i v e organics exceeded M C L s , i n c l u d i n g benzene, 1 , 2 - D C A , h e p t a c h l o r ,
t r i ch loro e thane , and vinyl ch lor ide . T h e s e f i v e were also the major contributors to the cancer
risks ca l cu la t ed for the exposure pathways .

A l t h o u g h several contaminant concentrations in the a l l u v i a l a q u i f e r and u p p e r por t ion of the
G a r b e r - W e l l i n g t o n a q u i f e r exceed M C L s , the a f f e c t e d por t i on s are categorized as C l a s s HI
sources (i.e. n o n - p o t a b l e ) to a d e p t h of about 100 f e e t . M C L s pre sented in the ROD as
monitor ing parameters and p o t e n t i a l remedial action o b j e c t i v e s are g e n e r a l l y only a p p l i c a b l e to
drinking water sources. T h e r e f o r e , no f u r t h e r action would t y p i c a l l y be required. However , in
th i s case a c o n f i n i n g "aquitard" does not exist between the contaminated zone and the useable
por t ion of the a q u i f e r (below 100 f e e t ) to prevent the downward migration of contaminants .

The s e l ec t ed remedy for the DER and FSR GOU i n c l u d e d the f o l l o w i n g components:

• I n s t a l l a t i o n of warning signs to require n o t i f i c a t i o n prior to d r i l l i n g in the area
• A deed notice f i l e d to n o t i f y f u t u r e land owners of the hazards associated with the

contaminated ground water in the area of the s i te
• I n s t a l l a t i o n of a d d i t i o n a l deeper monitoring w e l l s f u r t h e r downgradient to ensure

that contaminants do not migrate deeper, or to a receptor po int o f f - s i t e , and
determine if an o f f - s i t e source of c on taminat ion e x i s t s
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Es tab l i shment of a routine monitoring and maintenance program for ground water
s a m p l i n g and m o d e l i n g to evaluate contaminant concentration reduct ions
f o l l o w i n g removal of the contaminant source
Routine in sp e c t i on s to ensure that p u b l i c use of the u p p e r portion of the
G a r b e r - W e l l i n g t o n aqu i f e r does not occur prior to attainment of the RA ob j e c t i v e s
Five-year review of the site to determine if f u r t h e r actions need to be taken with
regard to the ground water (the f ive-year review inc lude s data analys i s and ground
water m o d e l i n g to assess the adequacy of the monitoring and maintenance p l a n )
Cont ingency measures (which i n c l u d e active t r e a t m e n t ) that can be impl ement ed
if the ground water monitoring ind i ca t e s an increase in contaminant
concentrat ions (ei ther v er t i ca l ly or h o r i z o n t a l l y ) . P o s s i b l e cont ingency measures
are described below.

The ROD also determined that i f monitoring i d e n t i f i e d d e t e c t a b l e concentrations of s i t e
contaminants in deeper G a r b e r - W e l l i n g t o n moni tor ing w e l l s , or if a contaminant concentration
increased by 30 percent in any of the upper G a r b e r - W e l l i n g t o n monitoring w e l l s , then the we l l
showing the increase in concentration would be r e sampled immedia t e ly . If the second analys i s
conf irmed an action level exceedance, then EPA would evaluate the impac t s of p o t e n t i a l o f f - s i t e
sources of contaminat ion, and the need for a d d i t i o n a l RA to addre s s s i t e-re lated contaminants.
Based on these eva luat ions , EPA may require i m p l e m e n t a t i o n of any or all of the f o l l o w i n g
actions:

I n s t a l l a t i o n of a d d i t i o n a l monitoring w e l l s to determine if the contaminat ion i s
increasing in concentration or migrating.

Increa s ing the f r equency of s a m p l i n g to assure that a c o m p l e t e exposure p a t h w a y
does not d e v e l o p .
Cons truc t i on of a containment measure such as a slurry wall .
I m p l e m e n t a t i o n of an RA p l a n for ex trac t ion, t r ea tment , and d i s p o s a l of
contaminated ground water.
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4.2 REMEDY IMPLEMENTATION

Treatment reagents and the treatment method for the DER S C O U were f i r s t addressed in the
Draf t Bench S c a l e T r e a t a b i l i t y S t u d y by F l u o r Daniel in 1992. The f i n a l remedy, which involved
a d d i n g cement kiln dust and l ime to the waste, was inc luded in the DER ROD and was described
in de tai l in F l u o r Danie l ' s remedial d e s i gn (RD). During the P i l o t W a s t e Trea tmen t
Demonstrat ion, conducted during the RA, prob l ems were encountered with s t a b i l i z i n g l eachable
lead and generat ing s u l f u r d i o x i d e . As a r e su l t , a d d i t i o n a l reagents were evaluated and t e s t ed .
E v e n t u a l l y , P o r t l a n d cement and C l a s s C fly ash were u t i l i z e d as the treatment reagents for most
of the contaminated waste material treated. Cement kiln dus t was used to a les ser ex t en t . T h e s e
reagents were mixed with the acid s l u d g e s to (1) s o l i d i f y the contaminated waste material into a
workable material , (2) neu tra l i z e the s u l f u r i c acid in the contaminated waste material , and
(3) s t a b i l i z e the l ea chab l e lead in the contaminated waste material. Both the treated waste and
the contaminated waste material ex c e ed ing the Remedial A c t i o n G o a l s (RAGs) were transpor t ed
and d i s p o s e d of o f f - s i t e at the East Oak L a n d f i l l in Oklahoma C i t y , Oklahoma, which was
permi t t ed to accept these wastes. F u t u r e source control opera t ion and maintenance ac t iv i t i e s are
not required since all soils above RAOs were removed from the site.

The RA for the S C O U at FSR cons i s t ed of on-site n eu t ra l i za t i on and s t a b i l i z a t i o n of wastes
c o n t a i n i n g lead and/or acid e x c e ed ing the RA goal s . H y d r a t e d lime and cement kiln were mixed
with wastes materials to neutral ize the s u l f u r i c acid and s t a b i l i z e the l ead. The treated wastes
materials were transpor t ed and d i s p o s e d at an o f f - s i t e d i s p o s a l f a c i l i t y . The S C O U RA also
inc luded the re s torat ion of areas a f f e c t e d by remedial a c t iv i t i e s and the c l eaning and d i s p o s i n g of
contaminated equipment and structures. F u t u r e source control operat ion and maintenance
a c t i v i t i e s are not required since all soil above RAOs were removed f rom the site.

The RD for the GOU at both s i t e s was c o m p l e t e d by F l u o r Daniel Environmental Serv i c e s , Inc.
( F l u o r D a n i e l ) in March 1995. The RA for the FSR site GOU was combined with the RA for the
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DER si te GOU since the ground water contaminant p l u m e s for both s i te s were combined. F l u o r
Daniel implemented the RA in two phases. Phase I in c lud ed the i n s t a l l a t i o n of piezometers and
speed borings, g eophys i ca l l o g g i n g , and removal of the E>ER site ( d e e p ) produc t i on we l l . Data
c o l l e c t e d during Phase I was used to determine moni tor ing well l o c a t i o n s and d e p t h s needed to
e s t a b l i s h a long-term ground water moni tor ing well network. Phase II inc luded i n s t a l l a t i o n of
ground water monitoring w e l l s , abandonment of a l l uv ia l w e l l s and piezometer s , and i n s t a l l a t i o n
of warning signs.

During Phase I of the RA, the f o l l o w i n g ac t iv i t i e s were p e r f o r m e d :

• F i v e speed borings were advanced and g e o p h y s i c a l l y l o g g e d to a d e p t h of 200
f e e t .

• N i n e t e e n piezometers were i n s t a l l e d to a d e p t h a p p r o x i m a t e l y 5 f e e t into the
ground water. The piezometers were d e v e l o p e d and water l ev e l s were measured
weekly for a month.

• The 9 3 8 - f o o t d e ep p r o d u c t i o n well that e x i s t ed on the DER p r o p e r t y was p l u g g e d
and abandoned to e l iminat e the p o s s i b i l i t y of downward migrat ion of s i t e-re la ted
contaminants.

A f t e r the c o m p l e t i o n of Phase I a c t i v i t i e s , the da ta were analyzed and the l o ca t i on s and d e p t h s of
the Phase n moni t or ing w e l l s were determined. The Phase n moni tor ing w e l l s in c luded two
u p p e r monitoring w e l l s i n s t a l l e d 10 f e e t into the top of the bedrock ( a p p r o x i m a t e l y 60 f e e t below
ground s u r f a c e ) and s ix d e e p moni t or ing w e l l s i n s t a l l e d to a d e p t h j u s t above the s i g n i f i c a n t shale
layer de t e c t ed during the speed borings ( a p p r o x i m a t e l y 150 to 175 f e e t below ground sur fac e).
The sha l lower monitoring w e l l s were i d e n t i f i e d as "upper" moni tor ing w e l l s , and the deeper
monitor ing w e l l s were i d e n t i f i e d as "deep" moni tor ing w e l l s . In order to be c on s i s t en t , t h i s
t e rmino logy is used for the d i s cu s s i on of the f ive-year review data.

During the evaluation of the Phase I da ta , a moni t or ing wel l network to be s ampl ed during the
RA was al so determined. The moni tor ing well network cons i s t s of f i v e u p p e r monitoring w e l l s
( B M W - 1 through B M W - 5 ) and the eight Phase n moni tor ing w e l l s ( u p p e r moni tor ing w e l l s
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BMW-6A and BMW-7 and deep monitoring wel l s BMWD-1 through B M W D - 6 A ) . The
l o c a t i o n s of the monitoring w e l l s are shown on F i g u r e 1. The 22 e x i s t i n g al luvial w e l l s ,
BMW-6, and the 19 piezometers were abandoned during the Phase n ac t iv i t i e s .

4 . 3 S Y S T E M O P E R A T I O N S

The ODEQ W a s t e Management Division has been c o n d u c t i n g ground water s a m p l i n g as part of
the RA for the GOUs at the DER and FSR sites. Moni tor ing w e l l s were sampl ed quarterly for
over three years to e s t a b l i s h a basel ine contaminant concentration in each we l l . S a m p l i n g
frequency was then reduced to semi-annual to monitor natural a t t enuat ion. Quarterly s a m p l i n g
was c o m p l e t e d in May 2000. Semi-annual s a m p l i n g began in S e p t e m b e r 2000 and wil l continue
for three years. Quarterly ground water s a m p l e s have been c o l l e c t e d in December 1996, March
1997, J u n e 1997, S e p t e m b e r 1997, December 1997, March 1998, July 1998, S e p t e m b e r 1998,
J u n e 1999, October 1999, December 1999, and A p r i l 2000. Semi-annual ground water s a m p l i n g
events have been conducted in S e p t e m b e r 2000 and March 2001.

4 . 4 O P E R A T I O N A N D M A I N T E N A N C E C O S T S

T a b l e 3 shows the costs to the S t a t e of Oklahoma that were incurred due to a c t i v i t i e s as sociated
with the s i te s .

4 . 5 P R O G R E S S S I N C E T H E L A S T F I V E - Y E A R R E V I E W

T h i s is the f i r s t f ive-year review to be conducted for the DER site. However, as mentioned
p r e v i o u s l y , Tetra . T e c h p er f ormed a f ive-year review on the FSR site in 2000 and the r e su l t s of
that review have been incorporated into th i s review since thi s review covers both the DER and
FSR sites. The next combined F i v e - Y e a r Review is s ch edu l e to occur in 2006.
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T A B L E 3
C O S T S F O R A C T I V I T I E S A S S O C I A T E D W I T H T H E S I T E S

Cumula t ive Cost

July 1993 - J u n e 1994
July 1994 - J u n e 1995

July 1995 - J u n e 1996

July 1996 - J u n e 1997
July 1997 - J u n e 1998

J u l y 1998 - J u n e 1999

July 1999 - J u n e 2000
July 2000 - J u n e 2001

Double Eagle Ref inery
$793.54

$5,057.07

$4,795.96

$16,897.34
$30,072.67

$48,185.88
( i n c l u d e s $12,898 in RA

f u n d i n g )
$30,468.13

Not Provided

F o u r t h S t r e e t Ref inery
$1,292.38

$168,363.54
(inc lud e s $165,000 in RA f u n d i n g )

$334,718.01
( i n c l u d e s $330,000 in RA f u n d i n g )

$10,076.13
$67,871.08

( i n c l u d e s $57,663 in RA f u n d i n g )
$35,036.12

( i n c l u d e s $12,976 in RA f u n d i n g )

$13,114.55
$26,903.65

N o t e s :
RA Remedial action
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5.0 FIVE-YEAR R E V I E W P R O C E S S

The f i r s t five-year review of the GOU at FSR was led by Carlos Sanchez, EPA Remedial Projec t
Manager f o r t h e F S R site.

T h i s review was led by Cra ig C a r r o l l , EPA Remedial P r o j e c t Manager. Based on in f ormat i on
presented in the FSR F i v e - Y e a r Review Report , th i s review cons i s t ed of a review of relevant
documents (see A p p e n d i x A), review of s t andard s , interviews, and a site in sp e c t i on . A copy of
the c ompl e t ed report w i l l be ava i lab l e in the local site i n f o r m a t i o n repo s i tory at the R a l p h E l l i s o n
Branch Library, 2300 NE 23rd S t r e e t in Oklahoma City. N o t i c e of its c o m p l e t i o n wi l l be p la c ed
in the local n e w s p a p e r ( D a i l y Oklahoman), and local contact s n o t i f i e d by l e t t er .

6 . 0 F I V E - Y E A R R E V I E W F I N D I N G S

The f o l l o w i n g sect ions present the f i n d i n g s f r o m interviews , s i te i n s p e c t i o n , and review of site
documents and s a m p l i n g re su l t s .

6 .1 INTERVIEWS

In accordance with F i v e - Y e a r Review guidance , several key i n d i v i d u a l s were contacted by mail
and phone in order to obtain their o p i n i o n s w i th regard to issues associated with the sites.
Questionnaires were prov ided to f o l l o w i n g p e o p l e based on their knowledge and associat ion with
the s i t e s:

• Chon Rouce, East S i d e Environmental C o a l i t i o n
• Carlos Sanchez , EPA

Donn W a l t e r s , EPA
P h i l i p A l i e n , E P A
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K a t h y Buckley, ODEQ
• J o h n H e r r i n g t o n , A s s o c i a t i o n of Central Oklahoma Governments

The S u p e r f u n d S i t e Survey Forms are inc luded in A p p e n d i x B. No continuing or unresolved
issues were discovered dur ing the interview process. Most comments received were p o s i t i v e and
commended the e f f o r t s of everyone involved in the remedial process.

W i t h respect to the community, Ms. Rouce sugge s t ed that more prominent s igns and more media
coverage to in f orm the p u b l i c of what was taking p l a c e would enhance the s i te ' s management
and operation.

I n f o r m a t i o n on S u p e r f u n d s i te s i s made avai lab le a t , but not l imi t ed to , EPA's website (see
A p p e n d i x C), p u b l i s h i n g s (see A p p e n d i x D), and mail out f a c t sheets.

6 . 2 F I V E - Y E A R R E V I E W S I T E I N S P E C T I O N

A site v i s i t was conducted on A u g u s t 7, 2001, to assess the c ond i t i on s of the remedy
i m p l e m e n t e d to protec t human h e a l t h and the environment f r o m the contaminants s t i l l present at
t h e s i tes. The f o l l o w i n g i n d i v i d u a l s a t t ended th e s i t e in sp e c t i on:

K a t h l e e n T. Buckley, ODEQ
• Suzanne Dunn, ODEQ
• Chon Rouce, East S i d e Environmental C o a l i t i o n
• Barbara Burton of Doug la s H i g h S c h o o l

Craig C a r r o l l , EPA
Bart C a n e l l a s , EPA

• Mark H. T a y l o r , T e t r a T e c h
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The ODEQ invited community members Chon Rouce and Barbara Burton to p a r t i c i p a t e in the
site visit. During the site v i s i t , Ms. Rouce and Ms. Burton were br i e f ed by repre s enta t ive s f rom
the EPA and ODEQ about hi s torical site c o n d i t i o n s , remedial act ions, and current ground water
monitoring act ivi t i e s .

The condition of the monitoring we l l s , b a c k f i l l coverage, p o s t i n g s , and site f e n c i n g were
evaluated during the site in sp e c t i on . P h o t o g r a p h s taken during the s i t e v i s i t , as we l l as the
c ompl e t ed site i n s p e c t i o n c h e c k l i s t , are contained in the F i v e - Y e a r Review S i t e I n s p e c t i o n
Report ( A p p e n d i x E).

The weather c ond i t i on s during the i n s p e c t i o n were p a r t l y c l o u d y , dry, and hot (no wind and a
t emperature in the u p p e r 90s). T h e r e was no evidence of p o n d i n g on the site.

The cover at all of the areas associated with S C O U R A s — D E R , FSR, Parcel H, and Radio
Tower A r e a — a p p e a r s s imi lar in vege ta t ive t y p e , p l a n t h e a l t h , and d e n s i t y to t y p i c a l areas
ad ja c en t to, but not associated w i th , the CERCLA sites. V i s u a l l y , there is no s ign or evidence of
contamination or stressed vegetation on either site. Since the selected SCOU remedy for both
s i t e s — n e u t r a l i z a t i o n , s t a b i l i z a t i o n , and o f f - s i t e l a n d f i l l d i s p o s a l — d i d no t require long-term
operat ion and maintenance, there were no engineered systems to be evaluated.

I n f o r m a t i o n provided by the ODEQ during the site visit c on f i rms compl iance wi th several of the
major components of the remedy. As required by the RODs, (1) notices d e t a i l i n g the
remediation of both s i te s have been d r a f t e d and po s t ed in the land records of the county in which
the s i tes are l o c a t e d ; (2) the routine monitoring and maintenance program has been e s t ab l i s h ed
and is ou t l ined in "Groundwater S a m p l i n g Plan For F o u r t h S t r e e t and Double Eagle Ref inery
S i t e s , Oklahoma County , Oklahoma"; (3) routine i n s p e c t i o n s to ensure there is no p u b l i c use of
the u p p e r zone of the G a r b e r - W e l l i n g t o n A q u i f e r are c o m p l e t e d quarterly by reviewing the
Oklahoma W a t e r Resources Board ( O W R B ) records; (4) the method by which the ODEQ wi l l
evaluate the contaminant concentrations has been f o r m a l l y documented and is presented in the
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"Quality Assurance P r o j e c t P l a n , F o u r t h S t r e e t and Double Eagle Ref inery S i t e s , Oklahoma C i t y ,
Oklahoma County, Oklahoma"; and (5) contaminant concentration basel ines and action l e v e l s to
i n i t i a t e evaluation of cont ingency measures were set a f t e r the A p r i l 2000 s a m p l i n g event for both
the upper and lower Garber-Wel l ington aqui fers .

All monitoring w e l l s v i s u a l l y in sp e c t ed appeared in good c ond i t i on , c l ear ly l a b e l e d , g e n e r a l l y
pro t e c t ed f rom impac t , and securely encased with lock and cover. Moni t or ing w e l l s BMW-2,
BMW-7, B M W D - 5 , and BMWD-6 were not v i s u a l l y in sp e c t ed due to dense v eg e ta t i on and
access considerations.

As noted in the FSR F i v e - Y e a r Review Report , the site perimeter is not encompassed by a
d i s t i n c t boundary or f e n c e which can e a s i l y be po s t ed with s igns as required by the ROD.
T h e r e f o r e , no warning signs were posted around the perimeter of the site. Warning signs on the
monitoring w e l l s noted d u r i n g the FSR Review were s t i l l in place . However, the language on
these s igns did not meet the requirements prescribed in the ROD and more i n f o r m a t i v e l a b e l s
with ODEQ contact i n f o r m a t i o n have been a f f i x e d to each well since the s i te i n s p e c t i o n .

P h o t o g r a p h s taken during the s i t e v i s i t are inc luded in the S i t e I n s p e c t i o n P h o t o l o g in A p p e n d i x
F. The c ompl e t ed F i v e - Y e a r Review S i t e I n s p e c t i o n C h e c k l i s t i s in c lud ed in A p p e n d i x G.

6 . 3 R I S K I N F O R M A T I O N R E V I E W

The se lec ted s ed iment , s l u d g e , and sur face soil remedy of excavation, c o n s o l i d a t i o n ,
neu tra l i za t i on and s t a b i l i z a t i o n , f o l l o w e d by o f f - s i t e d i s p o s a l as ou t l ined in the RODs for DER
and FSR, cited the f o l l o w i n g c h e m i c a l - s p e c i f i c A R A R s for so i l s and s ediments:

• I d e n t i f i c a t i o n and l i s t i n g of hazardous waste (40 Code of Federal Regulat ions
(CFR) Part 261, S u b p a r t C - Charac t e r i s t i c s of Hazardou s W a s t e and
S u b p a r t D - L i s t s of Hazardou s W a s t e ) .

• N a t i o n a l Emis s ion S t a n d a r d s for H a z a r d o u s Air P o l l u t a n t s (40 CFR Part 6 1 ) .
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Air P o l l u t i o n Permits (Oklahoma Air P o l l u t i o n Control Rules, ( O A C ) 310:200-7).
Control of Emissions of Organic M a t e r i a l s (OAC 310:200-37).

• Control of Emissions of Hazardou s and T o x i c Air Contaminant s (OAC
310:200-41).

The s e l e c t ed remedy also cited the f o l l o w i n g a c t i o n - s p e c i f i c ARAR for s o i l s , s l u d g e s , and
s ed iment s:

• S t a n d a r d s for Owners and Operators of Hazardous W a s t e Treatment , Storage , and
Dispo sa l F a c i l i t i e s (40 CFR Part 264).

The s o i l s , s l u d g e s , and s ediments A R A R s associated with the S C O U s at DER and FSR were
only a p p l i c a b l e or relevant and a p p r o p r i a t e while the hazardous s o i l s , s l u d g e s , and s ediments
were being managed or during the excavation, neu t ra l i za t i on , and s t a b i l i z a t i o n processes. At
c o m p l e t i o n of the RA, the S C O U A R A R s no l onger a p p l i e d , since all wastes were removed f rom
the site. T h e r e f o r e , the rest of thi s section is a p p l i e s only to the GOU A R A R s .

The RODs i d e n t i f i e d the f o l l o w i n g A R A R s for the GOU RA:

S a f e Drinking W a t e r A c t M C L s f o r t h e COCs
• Long-term monitoring program requirements in accordance with Title 40 of the

Code of F e d e r a l Regu la t i on s Part 264, Subpar t F (40 CFR 264 S u b p a r t F).
• S t a n d a r d s for the i n s t a l l a t i o n of w e l l s and d i s p o s a l of mi s c e l laneous wastes

associated w i t h i m p l e m e n t a t i o n of the remedy.

In a d d i t i o n to the two changes in the c h e m i c a l - s p e c i f i c ARARs l i s t e d in the FSR F i r s t F i v e - Y e a r
Review ( a d d i n g an MCL for chlorobenzene of 0.1 mg/L and for methylene ch lor ide of
0.005 m g / L ) , some a d d i t i o n a l minor changes to c h e m i c a l - s p e c i f i c A R A R s have occurred since
c o m p l e t i o n of the FSR review. T h e y are as f o l l o w .
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Arsenic

In January 2001, EPA p u b l i s h e d a new standard for arsenic in drinking water that would require
p u b l i c water s u p p l i e s to reduce arsenic to 10 part s per b i l l i o n (ppb) by 2006. The MCL for
arsenic of 0.050 mg/L cited in each of the GOU RODs has been revised and is now set at 0.010
mg/L. Because arsenic may be na tura l ly occurring in some ground water and is not expec t ed to
natura l ly a t t enuate over time, this change in MCL is not l i k e l y to m a t e r i a l l y a f f e c t the
pro t e c t iv ene s s of the s e lec ted GOU remedy.

Chlordane

Chlordane was riot l i s t e d with a primary F e d e r a l MCL in e i ther of the RODs. However,
chlordane does have an MCL of 0.002 mg/L. Because chlordane is not su spec t ed of being a
re f inery-re la t ed contaminant , correct ing the omission of the ch lordane MCL from the ROD
would not a f f e c t the pro t e c t iv ene s s of the s e l e c t ed GOU remedy.

C h l o r o f o r m

C h l o r o f o r m is r egu la t ed as part of the "total trihalomethane" (TTHM) group which is the sum of
the concentrat ions of the t r iha l ome thane s ( i n c l u d i n g bromodichloromethane, bromoform,
dibromochloromethane , and c h l o r o f o r m ) . T h i s sum should not exceed 0.1 mg/L. However, on
J a n u a r y 1, 2002, the Federa l MCL for TTHM was lowered to 0.08 mg/L. M o d e l i n g of monitored
natural a t t enuat ion pr ed i c t ed none of the TTHM group chemicals will drop below MCL
concentrations wi thin the next 30 years. F u r t h e r , it wi l l take a p p r o x i m a t e l y 100 years for most
contaminant concentrations in the ground water to drop below MCL concentrations. T h e r e f o r e ,
th i s change may extend the time required to reduce TTHM concentrations below the MCL but
should not increase the overall p r e d i c t e d time of 100 years for most contaminant concentrations
to drop below their M C L s .
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N i c k e l

The previous MCL for nickel has been remanded by the EPA. However, nickel concentrations
have never exceeded the MCL at the site, there fore th i s change does not a f f e c t the pro t e c t ivene s s
of the s e l e c t ed remedy.

6.3.1 C h e m i c a l - s p e c i f i c A R A R s

C h e m i c a l - s p e c i f i c ARARs are u s u a l l y heal th- or risk-based numerical values or m e t h o d o l o g i e s
tha t , when a p p l i e d to s i t e - s p e c i f i c c ond i t i on s , result in the e s t ab l i s hment of numerical values.
T h e s e values e s t a b l i s h the a c c ep tab l e amount or concentration of a chemical that may remain in,
or be d i s charged to, the ambient environment. If more than one c h e m i c a l - s p e c i f i c ARAR ex i s t s
for a COC, the most s tr ingent level w i l l be i d e n t i f i e d as an A R A R for the RA. The only
c h e m i c a l - s p e c i f i c A R A R s for the D E R / F S R s i t e GOU are M C L s for organic and inorganic
compounds in the ground water.

The remedy a l l o w s for monitored natural a t t enua t i on of the contaminants in ground water. In
accordance with the S e p t e m b e r 1996, "Groundwater S a m p l i n g Plan for F o u r t h S t r e e t and Double
Eagle Ref inery S i t e s , " ground water was to be monitored quarterly for two consecutive years and
t h e r e a f t e r s emi-annual ly for three years. The data f rom these monitoring events w i l l be used to
determine whether natural a t t e n u a t i o n i s reducing the a q u i f e r contamination l e v e l ; i f
contamination is migra t ing to u sable por t ions of the G a r b e r - W e l l i n g t o n a q u i f e r or toward the
N o r t h Canadian River; and if cont ingency measures are necessary to e l iminate heal th risks
associated with ground water use. In accordance with the February 2001, "Groundwater
S a m p l i n g Plan for F o u r t h Str e e t and Double Eagl e R e f i n e r y S i t e s , " quarterly s a m p l i n g was
c o m p l e t e d with the May 2000 s a m p l i n g event, and semi-annual s a m p l i n g began with the
S e p t e m b e r 2000 s a m p l i n g event and wi l l continue for a minimum of 3 years (ODEQ 200la).
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S a m p l i n g da ta were c o l l e c t e d 14 times (12 quarterly s a m p l i n g events and 2 semi-annual
s a m p l i n g ev en t s) over the course of 52 months (December 1996 through March 2001).
A c c o r d i n g to the s a m p l i n g data f r om these events, several contaminant concentrations exceeded
their associated M C L s in both the u p p e r and d e ep we l l s .

6.3.2 L o c a t i o n - s p e c i f i c ARARs

L o c a t i o n - s p e c i f i c A R A R s are r e s t r i c t i on s p l a c e d on the concentration of hazardous substances or
the conduct of a c t iv i t i e s s o l e l y because they are in special loca t ions . Some e xampl e s of l o ca t i on s
that might prompt a l o c a t i o n - s p e c i f i c A R A R inc lud e w e t l a n d s , s ens i t ive ecosystems or h a b i t a t s ,
f l o o d p l a i n s , and areas of h i s t or i ca l s i g n i f i c a n c e . The RODs did not i d e n t i f y any
l o c a t i o n - s p e c i f i c A R A R s .

6.3.3 A c t i o n - s p e c i f i c ARARs

A c t i o n - s p e c i f i c A R A R s are u s u a l l y t e c h n o l o g y - or ac t iv i ty-based requirements or l i m i t a t i o n s on
actions taken with respect to hazardous wastes or requirements to conduct certain actions to
address par t i cu lar s i te circumstances. T h e s e requirements are tr iggered by the p a r t i c u l a r remedial
a c t i v i t i e s that are se lec ted to a c c ompl i sh a remedy. Because there are u s u a l l y several al t ernat ive
actions for any remedial s i te , very d i f f e r e n t requirements can come into p l a y . T h e s e
a c t i o n - s p e c i f i c requirements do not themse lve s determine the remedial a l t ernat ive; rather, they
i n d i c a t e how a se l ec ted al t ernat ive must be achieved.

F o u r a c t i o n - s p e c i f i c A R A R s were i d e n t i f i e d in the RODs for the GOU and one was determined
to be a p p l i c a b l e . The long-term moni tor ing requirements of 40 CFR 264 S u b p a r t F were
determined to be a p p l i c a b l e . The subs tantive requirements and th e . compl iance s ta tu s are
d i s cu s s ed below:
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• E s t a b l i s h ground water p r o t e c t i o n s tandard s and concentration l i m i t s (40 CFR
264.92 and 264.94). The RA compl i e s wi th these requirements by e s t a b l i s h i n g
M C L s as ground water c l eanup s tandards .

• S p e c i f y the hazardous c o n s t i t u e n t s to which the ground water pro t e c t i on standard
a p p l i e s (40 CFR 264.93). The RA c o m p l i e s with thi s requirement. The ground
water s a m p l i n g p l a n l i s t s the c o n s t i t u e n t s for which ground water must be
analyzed. The list includes 30 vo la t i l e organic compounds ( V O C ) , 23 metals, 3
anions, and 4 cations.

Recent ground water data have introduced an uncertainty regarding the direc t ion of ground water
f l o w at the site. T h i s also creates uncertainty as to the source of contaminants in the up-gradient
we l l . Based on the avai lab l e data , the remedy compl i e s with the general ground water
monitoring requirements f o u n d at 40 CFR 264.97 (background w e l l s , well cons truct ion, sample
c o l l e c t i o n , de t ermining ground water surface e l evat ions , and s t a t i s t i c a l analys i s of ground water
data). However, the most recent ground water surface e levat ion da ta indi ca t e the background
w e l l s thought to be u p g r a d i e n t of the s i tes are p o s s i b l y being contaminated by p o l l u t a n t s f r om the
DER site. W e l l surveys should be v e r i f i e d and a new p o t e n t i o m e t r i c map generated based on the
most recent ground water d a t a prov id ed by the USGS in order to determine if the p o l l u t a n t s
de t e c t ed in up-gradient w e l l s are s i t e re la ted or non-site re la ted.

6 . 4 G R O U N D W A T E R S A M P L I N G D A T A R E V I E W

The ODEQ c o l l e c t e d ground water sampl e s in December 1996, March 1997, J u n e 1997,
S e p t e m b e r 1997, December 1997, March 1998, July 1998, S e p t e m b e r 1998, J u n e 1999,
October 1999, December 1999, A p r i l 2000, Sept ember 2000, and March 2001. Ground water
s a m p l e s were co l l e c t ed f r om the 13 monitoring w e l l s l o ca t ed in the s i te area. T h e s e monitoring
w e l l s inc lude seven monitoring w e l l s ( B M W - 1 through B M W - 7 ) screened in the u p p e r bedrock
of the G a r b e r - W e l l i n g t o n aqu i f e r (40 to 70 f e e t below ground s u r f a c e ) and six moni tor ing w e l l s
( m o n i t o r i n g w e l l s BMWD-1 through B M W D - 6 ) screened deeper in the G a r b e r - W e l l i n g t o n
aqu i f e r ( a p p r o x i m a t e l y 150 f e e t below ground sur face). The l o ca t i on s of the monitoring w e l l s
are shown on F i g u r e 1. The ground water s a m p l e s were analyzed for V O C s , target analyte l i s t
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(TAL) metals , s u l f a t e , TDS and cyanide. A summary of the analytical r e su l t s is pr e s en t ed in
T a b l e 4.

Ground water s a m p l i n g began in late 1996. RA act iv i t i e s l a r g e l y occurred at the F5!R site f r o m
A p r i l 1995 through February 1996, and at the DER site f rom March 1998 through December
1999 (ODEQ 2 0 0 I c ) . The DER f i n a l i n s p e c t i o n , which marked c o m p l e t i o n of contaminant
source removal, occurred on J u n e 29, 1999. A c c o r d i n g to m o d e l i n g done during the F e a s i b i l i t y
S t u d y , once the contaminated so i l s are removed f rom the Double Eagle s i te , it wil l take 10 to 20
years for contaminant concentrat ions to decrease by more than 50 percent f r o m their s t eady s ta t e
concentrations in the a l luv ia l aqui f er . T h e r e f o r e , contaminant concentrations in the bedrock
should remain r e l a t i v e l y constant 10 to 20 years, a f t e r which they should begin to decrease.

6.4.1 U p p e r Moni t or ing W e l l s
As shown in T a b l e 4 and associated F i g u r e s 2 through 8, several contaminant s i d e n t i f i e d on the
COC l i s t were de t e c t ed above M C L s in many of the we l l s . W e l l s wi th contaminant
concentrations exceeding action l e v e l s were not immed ia t e ly re-sampled there fore exceedences
have not been f o r m a l l y e s t ab l i sh ed as per the q u a l i t y assurance p r o j e c t p lan ( Q A P P ) . However,
data col lec ted f rom the upper monitoring we l l s during the two semi-annual sampl ing events
show contaminant concentrations are decreasing in moni tor ing well BMW-2; monitoring well
BMW-5 ( F i g u r e 6) has an increasing concentration of chlorobenzene; and monitoring well
BMW-6 ( F i g u r e s 7a and 7b) has an increasing concentration of t r i ch loroe thene . Maximum
concentrations were f ound in BMW-1 (0.059 mg/L of cadmium) on Apri l 14, 2000; BMW-2 (7
ug/L of me thylene c h l o r i d e ) on March 6, 1997; BMW-3 (5.64 mg/L of barium) on J u n e 1, 1997;
BMW-4 (0.732 mg/L l e a d ) on A p r i l 10, 2000; BMW-5 (630 ug/L of vinyl ch l or id e , 220 ug/L of
benzene, 400 ug/L of chlorobenzene) on December 1, 1997, S e p t e m b e r 1, 1997, and
March 6, 2001; and BMW-6A (434 ug/L of 1 ,2-dichloroe thene , 1300 u g / L tr i ch loroe thene , and
67 ug/L of 1 , 1 - d i c h l o r o e t h e n e ) on J u n e 10, 1999, October 5, 1999, and March 5, 2001; BMW-7
(7 ug/L of t r i c h l o r o e t h e n e ) on October 5, 1999; BMW-8 (650 ug/L of vinyl c h l o r i d e ) on
December 1, 1997.
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F I G U R E 2
D o u b l e E a g l e and F o u r t h Stree t

R e f i n e r y S i t e s G r o u n d W a t e r R e s u l t s - BMW-1

B M W - 1
T o t a l Depth=69 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead ( m g / l ) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 3
Double E a g l e and F o u r t h Stree tR e f i n e r y S i t e s G r o u n d W a t e r R e s u l t s - B M W - 2

B M W - 2
T o t a l Depth=41 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1 ,2- D l c h l o r o e t h a n e( u g / l ) 5
1 ,1 - D i c h l o r o e t h e n e( u g / l ) 7
1 , 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d ec-u

— T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 4
Doubl e E a g l e and F o u r t h Stre e t

R e f i n e r y S i t e s Ground W a t e r R e s u l t s - B M W - ( 3 and 3A)

B M W - 3 B M W - 3 A
T o t a l Depth=57 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 5
D o u b l e E a g l e and F o u r t h Str e e t

R e f i n e r y S i t e s G r o u n d W a t e r R e s u l t s - BM Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/l) 0.01 5
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1 ,2- D i c h l o r o e t h a n e( u g / l ) 5
1 , 1 - D i c h l o r o e t h e n e( u g / l ) 7

- 1 , 2 - D i c h l o r o e t h e n e( u g / l ) 5
- M e t h y l e n e C h l o r i d e

BMW-4
T o t a l Depth=45 f ee t

/ . . _. /i \ i-o
— T r i c h l o r o e t h e n e (ug/ l) 5

43



F I G U R E 6
Doubl e E a g l e and F o u r t h S t r e e t

R e f i n e r y S i t e s Ground W a t e r Resu l t s - B M W - 5

B M W - 5T o t a l Depth=45 f e e t

Barium ( m g / l ) 2
C a d m i u m (mg/ l) 0.005
Lead (mg/ l) 0.015
Benzene (ug/ l) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D l c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 .2-Dich loro e th ene( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 7 A
D o u b l e E a g l e and F o u r t h Str e e t

R e f i n e r y S i t e s Ground W a t e r R e s u l t s - BMW-6 A

BMW-6A
T o t a l Depth=71 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead ( m g / l ) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e

— T r i c h l o r o e t h e n e ( u g / l ) 5
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FIGURE 7B
Doubl e E a g l e and F o u r t h Stree t

R e f i n e r y S i t e s G r o u n d W a t e r R e s u l t s - B M W - 6 A (0-200)
200

B M W - 6 A (0-200)
T o t a l Depth=71 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 8
D o u b l e E a g l e a n d F o u r t h S t r e e t

R e f i n e r y S i t e s Ground W a t e r R e s u l t s - BMW-7

BMW-7
T o t a l Depth=43 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1 , 2 - D l c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e/.. _. /i\ i-^ u y / i ; o
T r i c h l o r o e t h e n e ( u g / l ) 5
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I n f o r m a t i o n prov ided in the RODs notes that the ground water in the u p p e r port ion of the
G a r b e r - W e l l i n g t o n a q u i f e r g e n e r a l l y f l o w s to the south ( S e e A t t a c h m e n t 1 for ground water f l o w
f igure s) . Based on this information, monitoring well BMW-6A should be upgradient from the
sites. However , the average reported ground water e l evat ion for B M W - 6 A was 1,151.405 f e e t
above sea l e v e l , the lowest average e l evat ion of the seven upper monitoring we l l s . A v a i l a b l e
po t en t i ome tr i c sur face in format ion provided with the second semi-annual s a m p l i n g event report
(ODEQ 2001c) shows monitoring well BMW-6A as p a r t i a l l y downgradi ent of the DER site.
Since the d irec t ion of f l o w is s t i l l being c o n f i r m e d , it is not p o s s i b l e at thi s time to determine
whether or not horizontal migration of o f f - s i t e contamination onto the site is occurring.

C o m p l e t i o n of the RA removing the contaminant source occurred on J u n e 29, 1999 ( T e t r a T e c h
2000). Under the DER ROD, a routine ground water moni tor ing and maintenance program
(quart er ly s a m p l i n g for the f i r s t two years, then semi-annually for the f o l l o w i n g three years),
i n c l u d i n g m o d e l i n g , was e s t a b l i s h e d to evaluate the reduct ion of contaminant concentrat ions
f o l l o w i n g removal of the contaminant source (EPA 1994). If s i t e-re la t ed contaminants are
de t e c t ed dur ing routine monitoring of the deeper G a r b e r - W e l l i n g t o n w e l l s , or if a contaminant
concentration increases 30 percent above the e s t a b l i s h e d base l ine in any of the u p p e r
G a r b e r - W e l l i n g t o n w e l l s , then the w e l l ( s ) showing and increase wi l l be i m m e d i a t e l y re sampled .
Based on the r e su l t s of the r e s a m p l i n g , a determination wil l be made as to whether an action
level has been exceeded and evaluat ion of cont ingency measures should begin. Once an
exceedance has been c o n f i r m e d , the well wi l l continue to be s a m p l e d on the regular s c h e d u l e but
wil l not be c o n t i n u a l l y re sampled a f t e r the s ch edu l ed s a m p l i n g to c on f i rm the exceedance.

6.4.2 Deep Moni t or ing W e l l s

As shown in T a b l e 4 and associated F i g u r e s 9 through 14, several contaminants were de t e c t ed in
many of the d e e p monitoring w e l l s above M C L s . The VOC COCs de t e c t ed above M C L s in the
ground water s a m p l e s f r om the d e ep monitoring w e l l s i n c l u d e benzene, 1 ,1-DCE, c i s - l , 2 - D C E
T C E , and vinyl ch l or id e .
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Benzene, the most prevalent V O C , was d e t e c t ed in ground water s a m p l e s c o l l e c t e d f r o m f i v e of
the s ix deep monitoring w e l l s ( B M W D - 1 through B M W D - 5 ) above the MCL of 5 u g / L . In
sample s f rom monitoring well B M W D - 1 located west of the FSR site and north of the Double
Eagl e Ref inery s i t e , the benzene concentrations increased from below de t e c t i on l i m i t s in
December 1996 and March 1997 to 64 u g / L in December 1997 to 160 u g / L in July 1998, and
down to 130 u g / L most recently in March 2001. In s a m p l e s f r om monitoring well BMWD-2
located south of the Double Eagl e Ref inery s i t e , the benzene concentrations f l u c t u a t e d f rom
68 u g / L during the March 1997 s a m p l i n g event to 5 u g / L during the J u n e 1999 s a m p l i n g event,
and then between not de t e c t ed and 23 ug/L since J u n e 1999. The benzene concentrat ions
de t e c t ed in sampl e s f rom monitoring well BMWD-3 located south o f the FSR s i t e , f l u c t u a t e d
f r om 160 u g / L to 10 u g / L during the 14 s a m p l i n g events. The benzene concentrat ions de t e c t ed
in moni tor ing well BMWD-4 located southeast of the FSR s i t e , f l u c t u a t e d anywhere f rom
24 u g / L (March 1997) to 168 u g / L (June 1999). In s a m p l e s f rom moni tor ing well BMWD-5
located east of the FSR s i t e , benzene was not de t e c t ed until the S e p t e m b e r 1998 s a m p l i n g event
(26 u g / L ) . S i n c e d e t e c t i o n , benzene concentrat ions have f l u c t u a t e d f rom 50 u g / L to not d e t e c t ed .
In a d d i t i o n to benzene, monitoring well BMWD-1 has had l e v e l s of vinyl ch lor ide ,
1,1-dichloroe thene, and trichloroethene reported above M C L s since removal of all sources.
MCL exceedances for barium have been recorded in moni tor ing w e l l s B M W D - 2 , B M W D - 3 , and
BMWD-4; MCL exceedances for vinyl c h l o r i d e have been recorded in monitoring w e l l s
BMWD-1 and B M W D - 2 ; an MCL exceedance for 1 ,1-di ch loroe thene has been recorded in
moni tor ing well B M W D - 1 ; and MCL exceedances for t r i ch l oro e th ene have been recorded in
monitoring well B M W D - 1 , BMWD-3, and BMWD-5.
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F I G U R E 9
D o u b l e E a g l e and F o u r t h Stre e t

R e f i n e r y S i t e s G r o u n d W a t e r R e s u l t s - B M W D - 1

B M W D - 1
T o t a l Depth=150 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1 .2- D i c h l o r o e t h a n e( u g / l ) 5
1 , 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 , 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e

r-o
— T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 1 0
D o u b l e E a g l e and F o u r t h Stre e t

R e f i n e r y S i t e s G r o u n d Water R e s u l t s - B M W D - 2

B M W D - 2
T o t a l Depth=150 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 1 1
Doubl e E a g l e and F o u r t h S t r e e t

R e f i n e r y S i t e s Ground Water Result s - BMWD-3

jj? 180

BMWD-3
T o t a l Depth=150 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/ l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D i c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5

• T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 1 2
Doubl e E a g l e and F o u r t h Stree t

R e f i n e r y S i t e s G r o u n d W a t e r R e s u l t s - B M W D - 4

B M W D - 4
T o t a l D e p t h = 1 5 0 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead ( m g / l ) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1 ,2- D i c h l o r o e t h a n e( u g / l ) 5
1 ,1 - D i c h l o r o e t h e n e( u g / l ) 7
1 , 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e
/ , , ~ / l \ I T

— T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 1 3
Doub l e E a g l e and F o u r t h Stree t

R e f i n e r y S i t e s Ground W a t e r Resu l t s - B M W D - 5

B M W D - 5
T o t a l Depth=150 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead (mg/l) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D l c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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F I G U R E 1 4
Doubl e E a g l e and F o u r t h Stre e t

R e f i n e r y S i t e s Ground W a t e r R e s u l t s - B M W D - 6

B M W D - 6T o t a l Depth=150 f e e t

Barium ( m g / l ) 2
C a d m i u m ( m g / l ) 0.005
Lead ( m g / l ) 0.015
Benzene ( u g / l ) 5
C h l o r o b e n z e n e ( u g / l )100
1,2- D i c h l o r o e t h a n e( u g / l ) 5
1 . 1 - D l c h l o r o e t h e n e( u g / l ) 7
1 . 2 - D i c h l o r o e t h e n e( u g / l ) 5
M e t h y l e n e C h l o r i d e( u g / l ) 5
T r i c h l o r o e t h e n e ( u g / l ) 5
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7.0 ASSESSMENT

T h i s section pre s ent s an assessment of the remedy for the s i te s in the question and answer format
s p e c i f i e d by the EPA F i v e - Y e a r Review Guidance. S e c t i o n 7.1 pertains to the S C O U s at both
DER and FSR, and S e c t i o n 7.2 pertains to the GOU.

7.1 DER and FSR S C O U s

Question A: Is the remedy f u n c t i o n i n g as intended by the decision documents? Yes,
removal of the sources has minimized the p o t e n t i a l exposure by direct contact or i n h a l a t i o n , and
reduced the p o t e n t i a l for migrat ion of contaminants into the surface waters and ground waters.

• I m p l e m e n t a t i o n of I n s t i t u t i o n a l Contro l s and Other M e a s u r e s — U p o n
c o m p l e t i o n of the remedial action, f u t u r e source control i n s t i t u t i o n a l c on tro l s and
other measures were not required since all of the wastes were removed.

• Remedial Act ion P e r f o r m a n c e — S i n c e all of the material contaminated above
EPA's remedial action goals (lead 500 ppm, PAHs 30 ppm, po lych lor inat ed
b i p h e n y l s 25 ppm) underwent treatment and was s h i p p e d to an o f f - s i t e l a n d f i l l for
d i s p o s a l , the remedial action is p r o t e c t i v e of human h e a l t h and the environment.

• S y s t e m O p e r a t i o n s / O & M — U p o n c o m p l e t i o n of the remedial action, f u t u r e
source control operat ions and maintenance a c t i v i t i e s were not required since all of
the wastes were removed.

• Cost of S y s t e m O p e r a t i o n s / O & M — U p o n c o m p l e t i o n of the remedial action,
f u t u r e source control op era t i on s and maintenance costs did not accumulate since
all of the wastes were removed.

• O p p o r t u n i t i e s for O p t i m i z a t i o n — S i n c e all of the wastes were removed, there
should be no f u r t h e r o p p o r t u n i t i e s for o p t i m i z a t i o n .

• Early I n d i c a t o r s of Potent ia l Remedy F a i l u r e — T h e r e is no evidence to date of
p o t e n t i a l remedy f a i l u r e .
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Question B: Are the a s sumptions used at the time of remedy se lec t ion s t i l l va l id? Y e s ,
s tandard s i d e n t i f i e d in the ROD have been revised but these revisions do not a f f e c t the
pro t e c t iv ene s s of the remedy since the s tandards were raised and all wastes were d i s p o s e d of
o f f - s i t e .

• Changes in S t a n d a r d s and to be C o n s i d e r e d — A s discussed in Sect ion 6.3,
s t andard s i d e n t i f i e d in the ROD have been revised but these revisions do not
a f f e c t the pro t e c t iv ene s s of the remedy since the s tandards were raised and all
wastes were d i s p o s e d of o f f - s i t e .

• Changes in Exposure Pathways—Remova l of the contaminant source e l iminate s
the exposure pa thway.

• Changes in T o x i c i t y and Other C o n t a m i n a n t — W h i l e some t o x i c i t y f a c t o r s for
C O C s may have changed since the DER and FSR S C O U RODs were
i m p l e m e n t e d , the changes are not e xpe c t ed to s i g n i f i c a n t l y impact the
pro t e c t iv ene s s of the remedy which was source removal.

• Changes in Risk Assessment M e t h o d o l o g i e s — C h a n g e s in risk assessment
m e t h o d o l o g i e s since the time of the DER and FSR S C O U RODs do not call into
ques t ion the pro t e c t i v ene s s of the remedy.

Question C: Has any other in format i on come to l i g h t that could call into question the
protec t ivenes s of the remedy? No, because the waste no l onger res ides at e i ther of the sites.

7.2 DER and FSR GOU

Question A: Is the remedy f u n c t i o n i n g as intended by the decision documents? Y e s ,
routine monitoring of all e x i s t i n g s i t e w e l l s i s occurring. However, to determine if natural
at t enuat ion is reducing contaminant concentrat ions in the ground water a q u i f e r s , or if the
contaminat ion has migrated v e r t i c a l l y or h o r i z o n t a l l y , a d d i t i o n a l s ampl e s need to be taken and
the d i r e c t i on of ground water f l o w v e r i f i e d .

• I m p l e m e n t a t i o n of I n s t i t u t i o n a l Contro l s and Other M e a s u r e s — T h e
ins t i tu t ional control s and other measures for the sites, as l i s t ed in the ROD and the
related i m p l e m e n t a t i o n a c t i v i t i e s , are as f o l l o w s :
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(1) I n s t a l l a t i o n of warning s igns to require n o t i f i c a t i o n prior to d r i l l i n g in the
area.
After installation of the monitoring wells, the RA contractor placed warning
signs on all of the monitoring wells. The signs read "WARNING MONITOR
WELL NOT FOR PUBLIC CONSUMPTION."
The text on warning signs should be modified to meet the requirements of the
RODs and signs also placed around the perimeter of the site at appropriate
points.

(2) A deed notice f i l e d to n o t i f y f u t u r e land owners of the hazards associated with
the contaminated ground water in the area of the site.
Deed notices were filed.

(3) I n s t a l l a t i o n o f a d d i t i o n a l deeper moni tor ing w e l l s f u r t h e r downgradient t o
ensure that contaminants do not migrate deeper , or to a receptor po in t off s i te ,
and determine if an o f f - s i t e source of contaminat ion ex i s t s .
Additional deep monitoring wells were installed "downgradient" of the site
and an upper monitoring well and a deep monitoring well were installed
"upgradient" of the site based on ground water flow determinations made at
the time of installation. The ground water sampling data from the deep
monitoring wells indicates the presence of benzene above the MCL in the
"downgradient" monitoring wells. The ground water sampling data also
indicates the portion of the Garber-Wellington aquifer monitored by the deep
monitoring wells has brine contamination from past oil production activities
making this portion of the aquifer non-useable.
The ground water sampling data also indicates the presence of benzene,
1,1-DCE, 1,2-DCE, TCE and vinyl chloride above MCLs in the upgradient
upper and deep monitoring wells (BMW-6A and BMWD-1). The presence of
these constituents in the upgradient monitoring wells indicates an off-site
contamination source may exist. The locations of upgradient and
downgradient wells were selected based on data obtained from 19
piezometers installed during Phase I of the RA. However, according to
recent ground water elevation data in the Second Semi-Annual Sampling
Event (ODEQ 200Jc) and also referenced in ODEQ's May 18, 2001,
correspondence letter to EPA (ODEQ 2001 d), monitoring well BMW-6a and
BMWD-1 are in a slightly upgradient valley between DER and FSR, and may
be receiving contamination from the sites. Until the direction of ground
water flow is verified, off-site contaminant sources and/or horizontal
migration cannot be reliably determined.
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(4) Routine i n s p e c t i o n s to ensure that p u b l i c use of the u p p e r zone of the
G a r b e r - W e l l i n g t o n a q u i f e r does not occur prior to at tainment of the RA
objectives.
As stated in the Second Semi-Annual Sampling Event Report (ODEQ 2001 c),
Oklahoma Water Resource Board (OWRB) records are routinely checked for
applications to drill public or private wells on or near the site. The site is
also inspected during routine sampling events and results documented in the
ground water sampling reports. Notification of the ODEQ by the OWRB of
an application to drill on or near the site would be a more efficient method of
ensuring the upper zone of the Garber-Wellington aquifer is not being used
by the public.

(5) Five-year review of the site to determine if f u r t h e r act ions need to be taken
with regard to the ground water. As part of the f ive-year review, da ta analys i s
and ground water m o d e l i n g is in c luded to assess the adequacy of the
monitor ing and maintenance p lan .
This is the first combined five-year review for both the DER and FSR sites. A
previous five-year review was completed 1 year ago on the FSR site. This
review includes data analysis to assess the adequacy of the monitoring and
maintenance plan. Ground water modeling has not been performed as part
of this review but should be performed when results of the USGS study on the
effects of high density saline water on potentiometric elevations in site wells
are available.

(6) C o n t i n g e n c y measures, i n c l u d i n g active t r ea tment , that can be impl ement ed if
ground water moni t or ing i n d i c a t e s e i ther a vertical or horizontal increase in
contaminant concentrations.
According to the ROD, detection of site-related contaminants in the deep
wells indicates vertical migration of contaminants is occurring. Ground
water monitoring data for the lower Garber-Wellington aquifer shows
detectable concentrations of site-related contaminants. Benzene was the most
notable contaminant concentration measured in the deep monitoring wells. It
was detected in wells BMWD-1 through BMWD-5. Trichloroethene has also
been detected in monitoring wells BMWD-1, BMWD-2, BMWD-3, and
BMWD-5.

contingency measures—according to the ROD, the need to evaluate
contingency measures is triggered when the following occur, "...detectable
concentrations of site contaminants are found in the deep Garber-Wellington
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monitoring wells, or if the contaminated portions of the ground water show
an increase of 30 percent in any of the alluvial or upper Garber-Wellington
monitoring wells..." and a "second analysis confirms that there has been a
30 percent increase in contaminant concentration, or resampling of the
deeper Garber-Wellington aquifer confirms detection... ". As specified in the
RODs and the QAPP (ODEQ 2001b), contingency measures include an
evaluation of the impacts of any off-site sources of contamination, and the
need for additional remedial action to address site-related contaminants, as
well as the possibility of further actions such as installing additional
monitoring wells to determine if the contamination is increasing in
concentration or migrating, increasing the sampling frequency to assure that
a complete exposure pathway does not develop, constructing a containment
measure such as a slurry wall, or implementing a remedial action plan for
extraction, treatment, and disposal of contaminated ground water.

• RA P e r f o r m a n c e — T h e remedy p r o v i d e s for natural a t t enua t i on to reduce
contamination concentrat ions in the a l l u v i a l a q u i f e r and the u p p e r por t i on of the
G a r b e r - W e l l i n g t o n a q u i f e r , and to prevent migrat ion of contaminants f r om the
a l l u v i a l aqu i f e r and the u p p e r port ion of the G a r b e r - W e l l i n g t o n aqu i f e r to the
deeper por t ion of the G a r b e r - W e l l i n g t o n aqui f er . Based on the action l e v e l s for
the u p p e r a q u i f e r d e f i n e d in the Remedial A c t i o n Management Plan (EPA 1995)
and the Data Q u a l i t y O b j e c t i v e s for Measurement Data section of the QAPP
(ODEQ 2001), two of the seven u p p e r a q u i f e r w e l l s e xh ib i t ed contaminant
concentration above action l ev e l s during at least one of the last two s a m p l i n g
events ( S e p t e m b e r 2000, and March 2001). The overages are l i s t e d in T a b l e 5.
Based on the action l e v e l s for the d e ep a q u i f e r d e f i n e d in the Data Q u a l i t y
O b j e c t i v e s for Measurement Data section of the QAPP (ODEQ 2001), all of the
s ix deeper a q u i f e r w e l l s exhib i t ed contaminant concentration above d e t e c t i o n
l i m i t s during at leas t one of the la s t two s a m p l i n g events ( S e p t e m b e r 2000, and
March 2001). The overages are shown in T a b l e 6.

Routine monitoring has been s u f f i c i e n t to determine the c ond i t i on of the deeper
G a r b e r - W e l l i n g t o n aqui f er . As shown above, many contaminant s are present above their M C L s
in the lower Garber-Wel l ington aqui f er at and near the sites. The baseline established from the
quarter ly s a m p l i n g events should be used to determine what cont ingency measures should be
employed .

• Cost of S y s t e m O p e r a t i o n s / O & M — I n f o r m a t i o n related to the cost of system
o p e r a t i o n s / O & M was pre sented in S e c t i o n 4.4.
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T A B L E 5
S E L E C T UPPER M O N I T O R I N G W E L L R E S U L T S

Contamina lit
1,1-di ch loroe thene
T r i c h l o r o e t h e n e
T r i c h l o r o e t h e n e
Tri ch l o ro e th ene
Vinyl ch lor ide

Monitoring Well
(Baseline in p p b )

BMW-6A (39.03)
B M W - 1 ( 3 . 6 3 )
BMW-1 ( 3 . 6 3 )
BMW-6A (687.36)
BMW-1 ( 1 2 . 3 5 )

Reported
Concentration

( p p b )
67
4
5

1,000
15

Date
March 5, 2001
S e p t e m b e r 27, 2000
March 5, 2001
March 5, 2001
March 5, 2001
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T A B L E 6
S E L E C T DEEP M O N I T O R I N G W E L L R E S U L T S

GroundW a t e rW e l lN u m b e r
B M W D - 1
B M W D - 2
B M W D - 3
B M W D - 4
B M W D - 5
B M W D - 6

S a m p l eDate
9 / 2 6 / 2 0 0 0

3 / 5 / 2 0 0 1
9/27/2000

3 / 5 / 2 0 0 1
9 / 2 6 / 2 0 0 0

3 / 5 / 2 0 0 1
9/26/2000

3 / 6 / 2 0 0 1
9/27/2000

3/6/2001
9/26/2000

3 / 5 / 2 0 0 1

Barium( m g / L )

M C L = 2
0.572
0.655
0.806
0.662
1.484
1.637
1.848
1.75

0.724
0.488
0.302
0.365

Benzene( u g / L )

M C L = 5
120
130
23
11
97
61
80

120
33

1 , 1 - D i c h l o -roethene( u g / L )
M C L = 7

14
12

trans-1 ,2-Dichloro-ethene
( M 9 / L )

M C L = 1 0 0
4
4

1

I

c i s-1,2-Di-chloro-ethene
( u g / L )
M C L = 7 0

230
230
15
11
17
13
11
13
<5
<5

T r i c h l o r o-ethene
( M 9 / L )

M C L = 5
76
99

4
5
3

T o l u e n e( u g / L )
MCL=1,000

4

V i n y lC h l o r i d e( u g / l )
M C L = 2

24
24
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Early I n d i c a t o r s of Potent ial Remedy F a i l u r e — T h e remedy for the GOU is
long-term monitoring. The moni tor ing remedy could be considered f a i l i n g i f the
remedy does not provide enough i n f o r m a t i o n to determine occurrence or rate of
natural attenuation, vertical or horizontal migration of contaminants, or base a
contingency measure deci s ion on in a t ime ly f a s h i o n b e fore the RA goal to
prevent migrat ion of contaminants f r om the s h a l l o w aqu i f e r to useable por t ions of
the deeper aqu i f e r is l o s t . Early ind i ca t or s of p o t e n t i a l remedy f a i l u r e are:
contaminants f rom the s h a l l o w a q u i f e r appear to have migrated v e r t i c a l l y into the
deeper a q u i f e r ; the e f f e c t i v e n e s s of monitored natural at tenuation cannot be
assessed due to the i n f l u e n c e of an o f f - s i t e contaminant source; and current
monitoring w i l l not provide a t i m e l y ind i ca t i on of contaminant migration into
useable por t i on s of the deeper aqu i f e r (650-700 f e e t bg s).

Question B: Are the as sumptions used at the time of remedy se lec t ion s t i l l va l i d? Yes.

Changes in S t a n d a r d s and To Be C o n s i d e r e d — T h e new requirements
p r o m u l g a t e d since the ROD and a p p l i c a b l e to the ground water monitoring
program are M C L s for chlorobenzene, methylene ch lor ide , and arsenic. The new
MCL for chlorobenzene is 100 u g / L , and the new MCL for methylene chloride is
5 u g / L . The arsenic MCL of 0.050 m g / L , cited in each of the GOU RODs, has
been lowered by EPA to 0.010 mg/L. Publ i c water s u p p l i e s must be in
compl iance w i th the new arsenic s tandard by 2006.
Changes in Exposure P a t h w a y s — C h a n g e s in c lud e a p o s s i b l e change in the
direc t ion of ground water f l o w f r om that s ta ted in the ROD, and the presence of
contaminat ion in the deeper moni tor ing w e l l s .
Change in the C l a s s i f i c a t i o n of the Deeper A q u i f e r — T h e deeper a q u i f e r
p r e s e n t l y monitored at the s i te is not a C l a s s n aqui f er , as was pr ev iou s ly t h o u g h t .
Based on the TDS concentrations in sampl e s f rom the deeper w e l l s , th i s por t ion of
the aqu i f e r i s considered a C l a s s ff l non-potab l e source under the F e d e r a l
G u i d e l i n e s for Ground W a t e r C l a s s i f i c a t i o n . T h i s i s most l i k e l y due to h i s tor i cal
oil p r o d u c t i o n in the area.
Changes in T o x i c i t y and Other C o n t a m i n a n t s — W h i l e some t o x i c i t y f a c t o r s for
COCs have changed ( f o r example , for benzene and vinyl ch lor ide) since the GOU
RODs were i m p l e m e n t e d , the changes are not expec t ed to s i g n i f i c a n t l y impact
either the p r o j e c t e d base l ine risks for the DER and FSR sites or the pro t e c t ivene s s
of the remedy. S p e c i f i c a l l y , benzene cancer risk f a c t o r s have changed, but less
than an order of m a g n i t u d e for oral carc inogenic i ty, and are a c t u a l l y decreasing
s l i g h t l y for benzene carcinogenici ty. For vinyl ch lor ide , both oral and inha la t i on
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t o x i c i t y f a c t o r s decreased, thus i n d i c a t i n g that the baseline risks would be
p r o j e c t e d to have les s risk to human h e a l t h than i n i t i a l l y assumed. For these
reasons, none of the t o x i c i t y changes would a f f e c t the pro t e c t ivene s s of the
se l ec t ed GOU remedy.

• Changes in Risk Asses sment M e t h o d o l o g i e s — C h a n g e s in risk assessment
m e t h o d o l o g i e s since the time of the ROD do not call into quest ion the
protect iveness of the remedy.

Question C: Has any other in format i on come to l i g h t that could cal l into question the
protec t ivenes s of the remedy? No.

8.0 ISSUES

I s s u e s i d e n t i f i e d during the f ive-year review are ou t l in ed in T a b l e 7. The main issue discovered
during the f ive-year review is that site contaminants were de t e c t ed in the de ep moni tor ing w e l l s
and data f r om the f i r s t semi-annual s a m p l i n g event ind i ca t ed contaminant concentrations are
above action l ev e l s in some of the u p p e r moni tor ing w e l l s but eva luat ion of cont ingency
measures has not been c ompl e t ed to date.

Data f rom current well l o ca t i on s may not prov id e s u f f i c i e n t i n f o r m a t i o n to assess the i n f l u e n c e of
o f f - s i t e contaminant sources, horizontal migration of s i t e-re la t ed contaminant s , or natural
at t enuat i on of contaminants.

Ground water sample s are not currently analyzed for nine contaminant s of concern l i s t e d in the
GOU ROD. T h e y are: a ldr in , bis ( 2 - c h l o r o e t h y l ) ether, ch lordane, 4,4-DDE, 1,4-
d i chlorobenzene, h e p t a c h l o r , h e p t a c h l o r e p o x i d e , e n d o s u l f a n , and p h e n o l s . All o f these
c ompound s , with the e x c ep t i on of b i s ( 2 - c h l o r o e t h y l ) ether and p h e n o l , are s emi-vo la t i l e organic
compounds.
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T A B L E 7
I D E N T I F I E D I S S U E S

j • ; . : - . . : : - - - : ' - : • • ' • . • .:.••. . - : . . . . • • ; - . ; : : , : • - . : - ; . • • ' . . } /

Issues
Evaluat ion and i m p l e m e n t a t i o n of cont ingency measures
Determination of contaminant source(s)
Re-e s tab l i sh basel ine contaminant l e v e l s in lower aqu i f e r
Groundwater s a m p l e s are not currently analyzed for nine contaminants
of concern l i s t e d in the GOU ROD.
Language on warning signs did not meet requirement in the ROD

' C u r r e n t l y A f f e c t s
Protectiveness

( Y / N )
N
N
N
N

N
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As noted in the FSR F i v e - Y e a r Review Report , there is no f en c e around the s i te perimeter which
can ea s i ly be p o s t e d with signs. T h e r e f o r e , no warning s igns are po s t ed around the site perimeter
as required by the ROD. The presence of cons truc t ion equ ipment , well heads, manholes, and
improved access roads a d j a c e n t to the s i t e s , noted during the s i te i n s p e c t i o n indica t e s i g n i f i c a n t
human ac t iv i ty in the area. During the site i n s p e c t i o n , warning signs on the monitoring w e l l s
noted during the FSR Review were s t i l l in place . The language on these s igns did riot meet the
requirements prescribed in the ROD, however, more in f ormat iv e l a b e l s with ODEQ contact
in f ormat i on have been a f f i x e d to each well since the site in spe c t i on .

9 . 0 R E C O M M E N D A T I O N S A N D F O L L O W - U P A C T I O N S

Based on review of ava i lab l e i n f o r m a t i o n , the f o l l o w i n g recommendations are made to
s t r engthen the pro t e c t iv ene s s of the s e l ec t ed remedy:

• For the deeper w e l l s , the ROD e s tab l i s h e s the action level for i n i t i a t i n g the
evaluat ion of c on t ingency measures as "de t e c tab l e concentrations" of s i t e-re la t ed
contaminants. However, contaminants have been present in the deeper w e l l s
since the i n i t i a l post-ROD s a m p l i n g event. T h e r e f o r e , the action l e v e l s for COCs
in the deeper w e l l s should be re-evaluated and q u a n t i f i e d if a p p r o p r i a t e .

• R e s u l t s of the recent USGS s t u d y should be used to assess the e f f e c t of high-
den s i ty sal ine water on p o t e n t i o m e t r i c l ev e l s in moni tor ing w e l l s and the direc t ion
of ground water f l o w v e r i f i e d based on thi s assessment.

• I n v e s t i g a t i o n into p o t e n t i a l o f f - s i t e sources of COC and non-COC contaminants
de t e c t ed in ground water sample s should be c o m p l e t e d , i n c l u d i n g f u r t h e r
evaluat ion of the G a r b e r - W e l l i n g t o n a q u i f e r .

• The deeper aqu i f e r p r e s e n t l y monitored at the site is not a C l a s s n a q u i f e r , as was
assumed in the ROD. The a q u i f e r contains TDS concentrations greater than
10,000 ppm and is t h e r e f o r e considered a C l a s s in, non-po tab l e source under EPA
g u i d e l i n e s . Prior to i n i t i a t i n g any cont ingency measures ou t l in ed in the ROD, the
revised c l a s s i f i c a t i o n of the deeper a q u i f e r should be taken into cons iderat ion.
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• Site-re la t ed contaminants in the deep monitoring we l l s indicate downward
migration is occurring near the site. R e p l i c a t e d e levated l ev e l s of COCs (benzene,
tr i ch loroe thene , vinyl ch lor ide , and 1 , 1 - d i c h l o r o e t h e n e ) continue to be present in
BMWD-1 and a p o s s i b l e o f f - s i t e source of thi s contamination exi s t s . T h e r e f o r e ,
eva lua t i on of the impac t s of any o f f - s i t e sources of contamination, and the need
for contingency measures to addre s s s i t e-re la t ed contaminants should be
c o m p l e t e d . I n v e s t i g a t i o n s into p o t e n t i a l sources of contamination have been
ongoing since July 2001 and should be concluded by the end of 2003.

• The l i s t of c ompound s analyzed for under the current ground water s a m p l i n g p l a n
shou ld be reviewed to ensure s u f f i c i e n t data is being c o l l e c t e d to determine the
e f f e c t i v e n e s s of the s e l e c t ed ground water remedy which is monitored natural
at t enuat ion.

• Warning s igns with language meeting the requirement in the ROD should be
p o s t e d around the perimeter of the site.

T h e s e issues do not current ly a f f e c t the p r o t e c t i v e n e s s of the s e l ec t ed remedy because routine
well c ompl e t i on in sp e c t i on s , are p er f ormed by the ODEQ to ensure the u p p e r zone of the
G a r b e r - W e l l i n g t o n aqu i f e r is not being used by the p u b l i c . However , as d e t e c t a b l e
concentrations increase in the d e eper a q u i f e r , the p r o t e c t i v e n e s s of the s e l e c t ed remedy
decreases.
The recommendations and f o l l o w - u p actions are out l ined in T a b l e 8. T a b l e 9 ou t l ine s s ampl e
re su l t s that exceed basel ine concentrations.

10.0 P R O T E C T I V E N E S S S T A T E M E N T S

The remedy is e xpe c t ed to be pro t e c t iv e of human h e a l t h and the environment upon at ta inment of
groundwater c l eanup goal s , through natural a t t enuat ion, which is expec t ed to require 60 to 150
years. In the interim, exposure pa thways that could result in unaccep tab l e risks are being
c on tro l l ed and i n s t i t u t i o n a l controls are pr ev en t ing exposure to, or the inges t ion of, contaminated
groundwater. All direct contact threat s f r o m site s o i l s and s ed iment s have been addressed
through s o l i d i f i c a t i o n and s t a b i l i z a t i o n f o l l o w e d by o f f - s i t e d i s p o s a l of contaminated soil and
s ediments . Long-term pro t e c t iv ene s s of the remedial action wi l l be ver i f i ed by cont inuing the
routine ground water monitoring and maintenance program to monitor natural a t t enuat ion and the
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migration of contaminants. Current monitoring data ind i ca t e that the remedy is f u n c t i o n i n g as
required to achieve groundwater c l e a n u p goals.

11.0 N E X T R E V I E W

T h i s site requires ongoing f ive-year reviews by s tatute . The next review wi l l be conducted
within f i v e years of the c ompl e t i on of thi s f ive-year review report. The c o m p l e t i o n date is the
date of the s ignature shown on the s ignature cover at tached to the f ron t of th i s report.
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T A B L E 8
R E C O M M E N D A T I O N S A N D F O L L O W - U P A C T I O N S

Issues
C o n t i n g e n c y measures have
not been evaluated

P o t e n t i a l s ourc e(s) o f o f f -
s i te c on taminat ion f o r u p p e r
and lower a q u i f e r s not
inves t igated
Re-es tab l i sh ba s e l ine
contamination l ev e l s for the
lower aqu i f e r
Groundwater sampl e s not
analyzed for all COCs l i s t ed
in the GOU ROD.
Language on warning s igns
does not s a t i s f y ROD
requirements

Recommendations/
F o l l o w - u p Actions

Evaluate risk associated wi th
increasing concentrations,
devise and implement
cont ingency p lan.
F u r t h e r evaluate the p r o p e r t i e s
of the Garber- W e l l i n g t o n
aqui f e r near the sites

Communicate with EPA
reasons for deviat ion

Review current ground water
sampl ing plan

I m p l e m e n t warning s igns
according to the ROD

Party
Responsible

EPA

ODEQ

ODEQ

E P A / O D E Q

ODEQ

Oversight-
Agency

EPA

EPA

EPA

EPA

EPA

Milestone-
Date

2003

2002

2002

2002

F o l l o w - u p Actions:
A f f e c t s P-FOteetiveness-

( Y / N )
Y

Y

N

N

N

N o t e s :
EPA U . S . Environmental Protec t ion A g e n c y
ROD Record of dec i s ion
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T A B L E 9
S A M P L E R E S U L T S T H A T E X C E E D A C T I O N L E V E L S

mŝ ^̂ ^MMm^l l ^ ^ K j ™ ™ ^ e f f ^ i ! - ! j i H ^
I^̂ ^̂ S^̂ ^̂ ^̂ ŝIS^

BMW-1
BMW-1
BMW-1
BMW-1
BMW-1
B M W - 1

BMW-2
BMW-2

B M W - 3 A

BMW-5

BMW-6A
B M W - 6 A
BMW-6A
BMW-6A
BMW-6A
BMW-6A
BMW-6A
BMW-6A

S u l f a t e
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
cis 1 ,2-Dichloroe thene
T r i c h l o r o e t h e n e
V i n y l C h l o r i d e

Manganese
S u l f a t e

Carbon D i s u l f i d e

A l k a l i n i t y

Cal c ium
Magnes ium
S o d i u m
Manganese
Zinc
1 , 1 -Dichloroethane
1,1-Dichloroe thene
cis- 1 ,2-Dichloroe thene

1,211 mg/L
5.7 Mg/L

29.4 Mg/L
52.9 Mg/L
3.6 Mg/L

12.3 Mg/L

5.955 m g / L
1,2 11 mg/L

3.25 Mg/L

l , 3 6 3 m g ^ L

3, 190 mg/L
665 mg/L

15,558 mg/L
9.6 mg/L

0.08 mg/L
37.4 Mg/L
39.0 Mg/L
548 Mg/L

-
7 M g / L

35 M g / L
55 M g / L
4 Mg/L

-

-
1,234 mg/L

6 M g / L

1,666 mg/L

3,434 mg/L
773 mg/L

17,992 mg/L
10.3 mg/L
0.1 6 mg/L

-
-
-

l , 6 9 6 m g / L
10 Mg/L
33 M g / L
60 Mg/L
5 Mg/L

15 Mg/L

6.486 mg/L
-

-

-

-
-
-
-
-

58 M g / L
67 Mg/L

1,200 Mg/L
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T A B L E 9 ( C o n t i n u e d )
S A M P L E R E S U L T S T H A T E X C E E D A C T I O N L E V E L S

B M W - 6 A

B M W - 6 A

trans-1,2-
Dichloroe thene
T r i c h l o r o e t h e n e

BMW-8
BMW-8
BMW-8
BMW-8

14.6 M g / L

687 M g / L

16 u g / L

-

39 u g / L

1,000 u g / L
• 4 • • : : : ; ; • • • ' ' • ' ' • ' • ^ • ' ' ' : ' • . - • • : : : . : ' ' ' ' • ' - . . • • .

Bromoform
Carbon D i s u l f i d e
Carbon T e t r a c h l o r i d e
Chlorobenzene

BMWD-1
BMWD-1
B M W D - 1

B M W D - 1

3.99 M g / L
3.99 M g / L
3.99 u g / L

409.7 u g / L

-
-
-
-

5 u g / L
5 M g / L
5 M g / L

410 M g / L

S o d i u m
Z i n c
trans-1,2-
Dichloroe thene
T r i c h l o r o e t h e n e

BMWD-2
BMWD-2
BMWD-2

17,650 mg/L
0.09 mg/L

3.4 u g / L

76.4 u g / L

17,932 mg/L
0.1 4 mg/L

4 u g / L

-

-
-

4 ( J ) M g / L

99 M g / L

S u l f a t e
1 ,2-Dichloroe thane
cis

BMWD-3

1 ,2-Dichloroe thene

309 m g / L
6.7 u g / L
11.6 u g / L

319 mg/L
9 M g / L
15 u g / L

378 mg/L
-
-

T r i c h l o r o e t h e n e

BMWD-4
BMWD-4
BMWD-4

3.8 u g / L 4 u g / L -

S u l f a t e
Iron
Lead

115 mg/L
22 mg/L

0.355mg/L

149 mg/L
23 mg/L
0.4mg/L

158 mg/L
-
-
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T A B L E 9 ( C o n t i n u e d )
S A M P L E R E S U L T S T H A T EXCEED A C T I O N L E V E L S

BMWD-4 Mercury 0.003 mg/L 0.005 mg/L
BMWD-4 Zinc 0.300 mg/L 0.392 mg/L
BMWD-4 cis 1,2-Dichloroethene 7.5 11 13 u g / L

BMWD-5 C h l o r i d e 39,682 m g / L 39,852 mg/L
BMWD-5 S u l f a t e 71.4 mg/L 79.1 mg/L
BMWD-5 Pota s s ium 87 mg/L 112 mg/L
BMWD-5 Benzene 23.4 u g / L 33 u g / L

BMWD-6 T D S 3,513 mg/L 3,633 m g / L
BMWD-6 C h l o r i d e 1,484 m g / L 1,972 mg/L 2,110 mg/L
BMWD-6 Calc ium 228 mg/L 240 m g / L
BMWD-6 Magnes ium 79.7 mg/L 83 mg/L
BMWD-6 S o d i u m 676 m g / L 811 mg/L
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A u g - 2 8 - O l O 1 : O G P C h o n Rouce 4O5-424-O51O P. 02

S l ' P K R F U M ) M l K S t i R V K Y - I O U . M A
N i l e N a m e : D o u b l e 1 - a n l c Rchncrv K I ' A W o r k A s s i g n m e n t N o . : 03-1-1 R I I - - 0 6 H ]
S u b j e c l : 5 - Y e a r R e v i e w B a c k g r o u n d I n f o r m a t i o n S u r v e y D a t e : ~if>

C o n t a c t M i i t l c B y :
N a m e : C r a i j i C a r r o J l T i t l e : R e m e d i a l P r o j e c t M a n a g e r O r j j a n i / . a l i o n : J - i l ' A

. N o . : ( 2 1 4 ) M>>2220
K - M a i l : t a i r o l l . e r a i u : y i ' c p a . j ; o v

S l r c c t A d f l r c s s : U . S . K J ' A 1-455 U o s s A v e n u e . S i i i l c 1200
C ' i l y , S l a t e , / , i p : D a l l a s , T c x n s 75202

N a m e : M a r k I l . T a v l o r T i t l e : S i t e P r o j e c t M a n a g e r : I c l i a T e c h J I M
I n c .

T e l e p h o n e N o . : ( 2 1 4 ) 7 - J O - 2 0 2 X
K - \ l a i l : l a y l o n n f V n i e m i . c o m

S l r c c t A < l ( l r e s . \ : : > 5 ( ) N . S i . P a u l S t . , S u i t e 2600
C i t y , S t a t e , / . i p : D a l l a s . I c x a s 75201

I n d i v i d u a l C o n t a c t e d :
N a m e : e. T i t l e : G-rC\
T e l e p h o n e N o . : r , ;K - M a i l A d d r e s s :

S t r e e t A d d r e s s : ,5V CO
( ' i l y . S t a t e , / i p : f A

. O j Hh
S u r v e y Q u e s t i o n s

P l e a s e r e t u r n your survey i n t h e e n c l o s e d e n v e l o p e t o M a r k 1 1 . T a y l o r b y J u l y 3 1 , 2001.

I . W h a t i s your i m p r e s s i o n o f t h e p r o j e c t ( g e n e r a l s e n t i m e n t ) ?

2 . W h a t e f f e c t have s i t e o p e r a t i o n s had on th e s u r r o u n d i n g c o m m u n i t y ?

a p r o b W » .

Arc you a\vaic of any c ommuni ty concerns r cgard i i i " the s i l e or i t s o p e r a t i o n anil a d m i n i s t r a t i o n ? If so .
p l e a s e uivc d e t a i l s .

W o
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_____________________________________________Pa^c.1 of 2
S t l l ' K R K l i l N D S I T E S U R V K Y - F O R M A ( c o n t i n u e d )

S i t e N a m e : D o u b l e l ^ i g l e R e f i n e r y K P A W o r k A s s i g n m e n t N o . : 0 3 4 - F R F I - - 0 6 H I
S u b j e c t : 5 - Y e a r R e v i e w B a c k g r o u n d I n f o r m a t i o n S u r v e y Date: f\\)

S u r v e y Q u c s d ' u n . s ( C . ' o i i t . )
4. Arc you aware of any event s , i n c i d e n t s , or a c t i v i t i e s ul the s i t e such as v a n d a l i s m , I r c s p a s s m g , or

y r e spon s e s f r o m l o c a l a u t h o r i t i e s ? I I s o , p l c u s e give d e t a i l s .

Of ,c

5 . D u y o u I c e I w e l l i n l o n n e d uboul t h e s i t e ' s a c t i v i t i e s a n d progre s s?

(t. Do you have any comment s , s u g g e s t i o n s , or r e c ommenda t i on s r e g a r d i n g the s i te's management or
o p e r a t i o n ?

- o r^orvvi r ^ Y ' ' o v
Qj

\x>
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08/09/2001 17:24 D . E . Q . UIFlSTE MPNftGEMENT -* 9912149229715 N O . 1 2 9 D002

S U P E R F U N D SITE S U R V E Y - FORM B
S i t e Name: Double Eagl e Refinery EPA Work A s s i g n m e n t No.: 034-FRPE-06B1
S u b j e c t : 5- Year Review Local A u t h o r i t y Survey Date:

Contact Made By:
N a m e : C r a i g C a r r o l l T i t l e : Remedial Projec t Manager Organization: EPA
T e l e p h o n e N o . : (214)665-2220
E-Mail: carroll.craig@epa.gov

Street A d d r e s s : U.S. EPA 1455 Ross Avenue, S u i t e 1200
City, S t a t e , Zip: Dal la s , T e x a s 75202

Name: Mark H. T a y l o r T i t l e : She Project Manager Organization: T e t n i T e c h E M
hie.

T e l e p h o n e No.: (214) 740-2028
E-Mail: taylorm@tten)i.com

Street A d d r e s s : 350 N. St. Paul St., S u i t e 2600
City, S t a t e , Zip: Dallas, Texas 75201

I n d i v i d u a l Contac t ed:
Name: T i t l e : Organization:
T e l e p h o n e No.:
E-Mail A d d r e s s :

treet Addre s s :
City, S t a t e , Z i p :

Survey Questions
Please return your survey in the enclosed envelope to Mark H- T a y l o r by J u l y 31, 2001.

1. Wlia t is your imj«ression of the pro j e c t (general sentiment)?

2.

'^Je*-^<~^'
Has your o f f i c e conducted routine communications or activities (site visits, inspections, reporting
activities, etc.) regarding the site? If so, please give purpose and results.

' - sdt'.

3. Have there been any complaints, violations, or other incident;; related to the site requiring a response by
your o f f i c e ? Jf so, please give de ta i l s of the events and results of the responses.

St. t?
Page 1 of 2



08/09/2001 17:24 D . E . Q . WfiSTE MfiNfiGEMENT -» 9912149229715 NO. 129 P803

S U P E R F U N D S I T E S U R V E Y - FORM B ( c o n t i n u e d )
S i t e Name: Double Eag^e Refinery EPA Work Ass ignmen t No.: 034-FRPE-06B1
S u b j e c t : 5-Year Review Local Authori ty Survey Date:

Survey Questions (Cont.)
4. Do you f e e l well Informed about the site's activities and progress?

5. Have there been any changes in S t a t e laws and regulations that may impact the protectivcncss of the
ground water or soil remedies?

jt/0

6. Has the site been in compliance with permitting and reporting requirements?

7. Do you have any comments, suggestions, or recommendations regarding the site's management or
operation?

S

Page 2 of 2



S U P E R F U N D S I T E S U R V E Y - FORM B
S i t e N a m e : Double E a g l e R e f i n e r y EPA Work A s s i g n m e n t No.: 03 4-FRFE-06B 1
S u b j e c t : 5-Year Review Local A u t h o r i t y Survey Date:

C o n t a c t M a d e By:
N a m e : C r a i g Carrol! T i t l e : Remedial P r o j e c t Manager Organizat ion: E P A
T e l e p h o n e No.: ( 2 1 4 ) 6 6 5 - 2 2 2 0
E-Mail: carro l l . cra ig@epa.gov

S t r e e t A d d r e s s : U . S . EPA 1455 Ross Avenue, S u i t e 1200
C i t y , S t a t e , Z i p : D a l l a s , T e x a s 75202

N a m e : Mark H . T a y l o r T i t l e : S i t e P r o j e c t M a n a g e r Organiza t i on: Terra T e c h EM
Inc.

T e l e p h o n e N o . : ( 2 1 4 ) 740-2028
E - M a i l : taylorm@ttemi.com

S t r e e t A d d r e s s : 350 N. St . Paul S t . , S u i t e 2600
C i t y , S t a t e , Z i p : D a l l a s , T e x a s 75201

I n d i v i d u a l C o n t a c t e d :
N a m e : Donn W a l t e r s T i t l e : Organiza t ion:
T e l e p h o n e No.:
E-Mail A d d r e s s :

S t r e e t A d d r e s s :
C i t y , S t a t e , Z i p :

Survey Ques t ions

1.
Pleas e return your survey in the enclosed envelope to Mark H. T a y l o r by July 3 1 , 2001 .

What is your impression of the p r o j e c t (general s ent iment)?

Has your o f f i c e conducted routine communications or a c t i v i t i e s ( s i t e v i s i t s , in spec t ions , r epor t ing
a c t i v i t i e s , etc.) regarding the s i te? If so , p l e a s e give purpose and results.

-f tt Si* &r* «.•«'<• cf*

H a v e there been any c o m p l a i n t s , v i o l a t i o n s , or other inc id en t s r e la t ed to the site requiring a response by
your o f f i c e ? If so, p l e a s e give d e t a i l s of the events and re su l t s of the responses.

Vo >.

P a g e l o f 2



S U P E R F U N D S I T E S U R V E Y - FORM B ( c o n t i n u e d )
S i t e N a m e : Double E a g l e R e f i n e r y
S u b j e c t : 5-Year Review Local A u t h o r i t y Survey

EPA Work A s s i g n m e n t No.: 034-FRFE-06B1
Date:

Survey Questions ( C o n t . )
4. Do you f e e l well in f ormed about the si te's a c t i v i t i e s and progress?

5. Have there been any changes in S t a t e laws and r e g u l a t i o n s that may impact the protec t ivenes s of the
ground water or soil remedies?

^X o **— fr. ~^~ —\ ^"" /^"

6. Has the site been in c ompl ianc e with p e r m i t t i n g and repor t ing requirements?

7. Do you have any comments, suggestions, or recommendations regarding the site's management or
operation?

4

Page 2 of 2



S U P E R F U N D S I T E S U R V E Y - FORM B
S i t e N a m e : Double E a g l e R e f i n e r y
S u b j e c t : 5 - Y e a r Review Local A u t h o r i t y S u r v e y

EPA W o r k A s s i g n m e n t N o . : 0 3 4 - F R F E - 0 6 B 1

C o n t a c t M a d e By:
N a m e : C r a i g Carrol l
T e l e p h o n e No.: (2 1 4) 665-2220
E-Mail: carrol l . craig@epa.gov
N a m e : Mark H . T a y l o r

T e l e p h o n e No.: ( 2 1 4 ) 740-2028
E-Mail: taylorm@ttemi.com

T i t l e : Remed ia l P r o j e c t Manager O r g a n i z a t i o n : EPA
S t r e e t A d d r e s s : U . S . EPA 1455 Ross Avenue, S u i t e 1200
C i t y , S t a t e , Z i p : D a l l a s , T e x a s 75202
T i t l e : S i t e P r o j e c t M a n a g e r O r g a n i z a t i o n : Terra T e c h EM

Inc.
Stree t A d d r e s s : 350 N. St. Paul S t . , S u i t e 2600
C i t y , S t a t e , Z i p : D a l l a s , T e x a s 75201

I n d i v i d u a l C o n t a c t e d :
T i t l e : O r g a n i z a t i o n :

T e l e p h o n e No.:
E-Mail A d d r e s s :

S t r e e t A d d r e s s : 144*5 '&*#* AJe
C i t y , S t a t e ,

S u r v e y Q u e s t i o n s
Plea s e return your survey in the enc lo s ed enve lope to Mark H. T a y l o r by July 31, 200f.

1. What is your impression of the p r o j e c t (general s en t imen t)?

2. Has your o f f i c e c onduc t ed routine communications or a c t i v i t i e s ( s i t e v i s i t s , in spec t i ons , report ing
ac t iv i t i e s , etc.) r e g a r d i n g the site? If so , p l e a s e give purpose and r e su l t s .

3. Have there been any c o m p l a i n t s , v i o l a t i o n s , or other i n c i d e n t s r e la t ed to the site requiring a response by
your o f f i c e ? If so , p l e a s e give d e t a i l s o f the events and r e s u l t s o f the responses.

Page 1 of 2



S U P E R F U N D S I T E S U R V E Y - FORM B ( c o n t i n u e d )
S i t e N a m e : Double E a g l e R e f i n e r y
S u b j e c t : 5 - Y e a r Review Local A u t h o r i t y S u r v e y

E P A W o r k A s s i g n m e n t No.: 0 3 4 - F R F E - 0 6 B J
Date:

S u r v e y Que s t i on s ( C o n t . )
4. Do you f e e l well in f ormed about the site's a c t i v i t i e s and progress?

Ve*.

5. Have there been any changes in S t a t e laws and r e g u l a t i o n s that may impact the pro t e c t iv ene s s of the
ground water or soil remedies?

6. Has the site been in compliance with p e r m i t t i n g and r epor t ing requirements?

7. Do you have any comments, sugge s t i on s , or recommendations r egard ing the site's management or
operation?

Page 2 of 2
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1.0 INTRODUCTION

T e t r a T e c h EM Inc. ( T e t r a T e c h ) received Work A s s i g n m e n t N o s . 034-FR-FE-06B1 and 034-FR-FE-
06E5 f r om th e U.S. Environmenta l Pro t e c t i on A g e n c y (EPA) under Response A c t i o n Contract (RAC)
No. 68-W6-0037. U n d e r th i s work a s s i gnment , T e t r a T e c h is authorized to conduct a f iv e-year review of
the remedial action (RA) i m p l e m e n t e d a t the f o l l o w i n g r e f in er i e s , h e r e i n a f t e r c o l l e c t i v e l y c a l l e d the s i t e s:

1. Double E a g l e R e f i n e r y (DER)
2 . F o u r t h S t r e e t R e f i n e r y (FSR)

T e t r a T e c h v i s i t ed the s i t e s to v e r i f y that all component s of the remedies are o p e r a t i n g in accordance with
criteria e s t a b l i s h e d in the r e spe c t iv e Record of Deci s ions (ROD). T h i s report summarizes the r e su l t s of
that v i s i t .

2.0 B A C K G R O U N D

Background i n f o r m a t i o n pre sented herein i n c l u d e s a brief d i s c u s s i o n of the p h y s i c a l characteri s t i c s
overview, l o c a t i o n , and h i s tory of the sites. A c o m p l e t e d e s c r i p t i o n , which i n c l u d e s a d i s cu s s i on on the
g e o l o g y / h y d r o g e o l o g y , and con taminant s of concern (COC) l i s t e d in the ROD for the ground water
operab l e unit ( G O U ) , common to both s i t e s , can be f o u n d in the C O M B I N E D FIVE-YEAR REVIEW
REPORT f o r DOUBLE E A G L E a n d F O U R T H S T R E E T R E F I N E R Y S I T E S .

Double Eagle Refinery
The DER S i t e i s I 6 c a t e d at 1900 NE F i r s t S t r e e t in southeastern Oklahoma C i t y , Oklahoma County,
Oklahoma, as shown on F i g u r e 1. The DER si t e e x t end s over a p p r o x i m a t e l y 12 acres (7 acres f e n c e d )
and is l o ca t ed in the S o u t h e a s t Quarter of S e c t i o n 35, T o w n s h i p 12 N o r t h , Range 3 W e s t , I n d i a n
Meridian. The site is bounded to the north by Union P a c i f i c Railroad tracks and to the east , west, and
south by vacant l o t s zoned for i n d u s t r i a l land use. Mart in L u t h e r K i n g Boulevard (MLK) l i e s to the east
of the s i t e as a br idge over the Union P a c i f i c railroad tracks. The Source Control Operabl e U n i t ( S C O U )
at the DER si te i n c l u d e s c on tamina t i on above the water t a b l e at (1) the DER S i t e , (2) h a l f of the Parcel H
Area ( l o c a t e d west of the s i t e ) , and (3) the Radio T o w e r Area ( l o c a t e d south of the s i t e ) (EPA 1992b).
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Fourth Street Refinery
The FSR s i t e , l o ca t ed at 2200 NE 4 t h s tree t , occupies an area of a p p r o x i m a t e l y 22 acres in the southwes t
quarter of S e c t i o n 36, T o w n s h i p 12 N o r t h , Range 3 W e s t , I n d i a n M e r i d i a n , Oklahoma C o u n t y , Oklahoma
C i t y , Oklahoma. The si te i s bounded to the south by the U n i o n P a c i f i c Railroad tracks, which i n c l u d e the
S a n t a Fe Railroad tracks; and to the north by N o r t h e a s t F o u r t h S t r e e t . MLK l i e s on the west s id e of the
s i t e as an overpass to the railroad tracks. An area located a p p r o x i m a t e l y 400 f e e t south of the FSR si te
and referred to as the "Parcel H Area" is considered to be an o f f - s i t e waste d i s p o s a l area r e s u l t i n g f r om
former s i te a c t i v i t i e s . (EPA 1 9 9 2 a )

The Double E a g l e R e f i n e r y s i t e i s l o ca t ed about 500 f e e t southwest o f the FSR site. The N o r t h C a n a d i a n
River is l o ca t ed a p p r o x i m a t e l y o n e - h a l f mile south of the site.

As s p e c i f i e d in the RODs for each si te , the remedy for c l e a n u p of contaminated waste material at the
s i t e s invo lved ( 1 ) s o l i d i f y i n g , n e u t r a l i z i n g , a n d s t a b i l i z i n g contaminated waste material that contained
contaminant concentrations above the RA treatment s t a n d a r d s ; (2) removing contaminated waste material
that had concentrat ions in excess of the remedial act ion goa l s (RAG); and (3) d i s p o s i n g of those
contaminated waste material s at a p e r m i t t e d f a c i l i t y . T h i s RA also i n c l u d e d c l earing and grubb ing, air
m o n i t o r i n g , asbestos abatement, d e m o l i t i o n , o f f - s i t e d i s p o s a l o f debri s , on-site d i s p o s a l o f clean concrete,
and s i te res toration (EPA 1992a).

A separate ROD was signed and a s eparate RA was c o m p l e t e d for the sites' GOU (EPA 1993, EPA
1994). The GOU was e s t a b l i s h e d to addr e s s the p o t e n t i a l migrat ion of site c o n t a m i n a n t s through the
ground water pa thway f r o m the s i t e s . C u r r e n t l y , the ground water s a m p l i n g and m o n i t o r i n g is conducted
by the Oklahoma Department of Environmental Q u a l i t y (ODEQ) as part of the RA for the GOU.

S i n c e hazardous substances above hea l th-ba s ed l e v e l s remained at the s i t e a f t e r the c o m p l e t i o n of the
RA, EPA must conduct a s ta tu tory review pursuant to C o m p r e h e n s i v e Environmental Response ,
C o m p e n s a t i o n , and L i a b i l i t y Act ( C L E R C L A ) section 121 (c) and as prov id ed in O S W E R Direc t ive
9355.7-02, Struc tur e and C o m p o n e n t s of F i v e - Y e a r Reviews, May 23, 1991, O f f i c e of S o l i d W a s t e and
Emergency Response ( O S W E R ) Direc t ive 9355.7-02A, S u p p l e m e n t a l F i v e - Y e a r Review G u i d a n c e , J u l y
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26, 1994, Second S u p p l e m e n t a l F i v e Year Review G u i d a n c e dated December 21, 1996, and O S W E R
Direct ive 9355.7-03B-P Draf t C o m p r e h e n s i v e F i v e - Y e a r Review Guidanc e , October 1999.

T h i s s i t e in sp e c t i on is being conducted as part of the f i v e -year review process.

3 . 0 S I T E V I S I T A C T I V I T I E S

A si te v i s i t was conducted on A u g u s t 7, 2001, to assess the c o n d i t i o n of the site and of the pro t e c t iv e
measures employed to protect human hea l th and the environment from the contaminants s t i l l present at
the s i tes .

R e c o g n i z i n g the impor tance of communi ty involvement and the need for c i t i z e n s l i v i n g near N a t i o n a l
Priori ty Li s t (NPL) s i t e s to be wel l i n f o r m e d , Congre s s i n c l u d e d p r o v i s i o n s in the S u p e r f u n d
Reauthorizat ion Act of 1986 to e s t a b l i s h the T e c h n i c a l A s s i s t a n c e Grant (TAG) program to promote
c i t izen invo lv ement in d e c i s i o n s on s i t e - s p e c i f i c c l e a n u p s t ra t eg i e s under S u p e r f u n d . TAGs p r o v i d e s
money for a c t i v i t i e s that h e l p c ommuni t i e s p a r t i c i p a t e in d e c i s i on making at e l i g i b l e S u p e r f u n d s i t e s (EPA
2000). The community r epre s en ta t iv e and TAG grantee asked to p a r t i c i p a t e in the s i t e v i s i t was Ms.
Rouce (accompanied by Ms. Burton). During the s i t e v i s i t , Ms. Rouce was b r i e f e d by r e p r e s e n t a t i v e s
f r om EPA and ODEQ about hi s torical s i te c o n d i t i o n s , RAs, and current ground water m o n i t o r i n g
ac t i v i t i e s . Ms. Rouce' s c ommuni ty r e p r e s e n t i n g op in i on s were requested via an interview f o r m for which
she was asked to c o m p l e t e and return for incorporat ion into in the DER/FSR f ive-yr review report.

The f o l l o w i n g i n d i v i d u a l s , i n c l u d i n g t h e a f or ement i oned r epre s en ta t ive s o f t h e surrounding community,
a t t ended the s i t e i n s p e c t i o n :

K a t h l e e n T. Buckley, ODEQ
• Suzanne Dunn, ODEQ
• Chon Rouce of East S i d e Environmental C o a l i t i o n
• Barbara Burton of the D o u g l a s H i g h S c h o o l
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Craig C a r r o l l , EPA
• Bart C a n e l l a s , EPA
• Mark H. T a y l o r , T e t r a T e c h

The i n s p e c t i o n eva lua t ed the c ond i t i on o f th e moni tor ing w e l l s , c o n d i t i o n o f th e b a c k f i l l coverage, p o s t i n g s ,
and site f e n c i n g . P h o t o g r a p h s taken d u r i n g the s i te v i s i t are pre sented in A p p e n d i x F, and the c o m p l e t e d
f ive-year review site i n s p e c t i o n ch e ck l i s t i s pre sented in A p p e n d i x G. A summary of the f i n d i n g s f r o m
t h e s i t e visit f o l l o w s .

The weather c o n d i t i o n s d u r i n g the i n s p e c t i o n s were p a r t l y c l o u d y , dry, and hot (no wind and a
t emperature in the u p p e r 90s). Evidence , such as p o n d i n g , of recent p r e c i p i t a t i o n was not ev id en t , and not
f o r e c a s t e d .

All moni tor ing w e l l s v i s u a l l y i n s p e c t e d appeared in good c o n d i t i o n , c l e a r l y l a b e l e d , pro t e c t ed f r o m impac t ,
and securely encased ( lo ck and cover). M o n i t o r i n g w e l l s B M W - 2 , BMW-7, B M W D 5 , arid BMWD6
were not v i s u a l l y i n s p e c t e d . BMW-2 was obscured f r om s igh t by dense vege ta t i on, and access to
B M W D 6 was denied by the land owner.

The cover at all of the areas as soc iated wi th S C O U RAs -DER, FSR, Parcel H, and Radio T o w e r Area-
appear s s i m i l a r in v eg e ta t iv e t y p e , and p l a n t h e a l t h , and d e n s i t y , to t y p i c a l areas a d j a c e n t to but not
as soc iated with the C E R C L A sites .

As s ta t ed in S e c t i o n X. of each ROD (EPA 1994 and EPA 1993), one of the m a j o r c omponent s of the
remedy was to i n s t a l l warning signs to require n o t i f i c a t i o n prior to d r i l l i n g in the area. As noted in the f i r s t
f ive-year report for FSR, warnings were i n s t a l l e d on the moni tor ing w e l l s ; however, the l a n g u a g e used in
the warning did not match what was used in the ROD. Since no d i s t inc t boundary, f ence , or other
i d e n t i f i e r o u t l i n i n g the "no d r i l l i n g " area e x i s t s , which could be e f f e c t i v e l y p la carded with the language
o u t l i n e d in the ROD, a warning labe l d i s c o u r a g i n g c o n s u m p t i o n of water removed f r o m the moni tor ing
well was a f f i x e d to each moni tor ing w e l l . Larger, more i n f o r m a t i v e l a b e l s were being d e v e l o p e d .
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4 . 0 F I N D I N G S

V i s u a l l y , there is no s ign or evidence of c on tamina t i on at e i ther of the s i tes . The v eg e ta t i on on both s i t e s
appear s s i m i l a r in t y p e and d e n s i t y as the t y p i c a l surrounding environment. S i n c e the s e l e c t ed S C O U
remedy for both s i te s - n e u t r a l i z a t i o n , s t a b i l i z a t i o n , and o f f - s i t e landfi l l d i s p o s a l - did not require long-term
opera t ion and maintenance, there were no engineered sys t ems to be eva lua t ed .

Severa l p iece s of i n f o r m a t i o n were obtained f r om the ODEQ as a resul t of the site v i s i t w i th regard to the
GOU. Much of the in f ormat i on obtained confirms compliance with the major components of the remedy.
As required by the RODs d e v e l o p e d for both s i t e s , not ice s d e t a i l i n g the remediat ion of both s i t e s have
been d r a f t e d and po s t ed in the land records of the county in which the s i t e s are l o ca t ed . The routine
m o n i t o r i n g and maintenance program has been e s t a b l i s h e d and is ou t l ined in document t i t l e d ,
"Groundwater S a m p l i n g P l a n F o r F o u r t h S t r e e t a n d Doubl e E a g l e R e f i n e r y S i t e s , Oklahoma C o u n t y ,
Oklahoma" (ODEQ 2001 a). Routine i n s p e c t i o n s to ensure that p u b l i c use of the u p p e r zone of the
G a r b e r - W e l l i n g t o n A q u i f e r are c o m p l e t e d quarterly by reviewing the Oklahoma W a t e r Resources Board
records. The methods by which the ODEQ w i l l evaluate the contaminant level reduct ions has been
f o r m a l l y documented and is pre s en t ed in the, "Quali ty Assurance P r o j e c t Plan, F o u r t h S t r e e t and Double
E a g l e R e f i n e r y S i t e s , Oklahoma C i t y , Oklahoma C o u n t y , Oklahoma." B a s e l i n e s and action l e v e l s f o r
COCs were set a f t e r the A p r i l 2000 s a m p l i n g event.

It is not p o s s i b l e at t h i s time, based on the method of d e t e r m i n i n g ba s e l ine contaminant concentrat ions as
pre s en t ed in the Q u a l i t y Assurance P r o j e c t P l a n ( Q A P P ) (ODEQ 2001 b), to d e t e rmine whether or not
natural a t t e n u a t i o n is working to reduce the contaminat ion level in the ground water aqui f er s . At the time
of the s i t e v i s i t , the minimum s a m p l e size requirement (3 years of d a t a ) had j u s t r e c e n t l y been met.
Base l ine contaminant concentration l e v e l s and action l e v e l s w i l l be a p p l i e d to f u t u r e s a m p l i n g events for
the u p p e r aqu i f e r . However , vertical migrat ion of COCs into a usable water s u p p l y can be assessed due
to the b a s e l i n e of c ompari son be ing set to "conf irmed detect ion" as s ta ted in the RODs (EPA 1994, EPA
1993).
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The f o l l o w i n g costs according to the S t a t e of Oklahoma were incurred due to a c t i v i t i e s as sociated wi th
the s i t e s .

C u m u l a t i v e Cost
Repor t ing Period

7/93 through 6/94
7/94 through 6/95
7/95 through 6/96
7/96 through 6/97
7/97 through 6/98
7/98 through 6/99
7/99 through 6/00
7/00 through 6/01

Double Eagle Ref inery

$793.54
$5,057.07
$4,795.96

$16,897.34
$30,072.67
$48,185.88
$30,468.13

N o t A v a i l a b l e

F o u r t h S t r e e t Ref inery

$1,292.38
$168,363.54
$334,718.01
$10,076.13
$67,871.08
$35,036.12
$13,114.55
$26,903.65
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F I V E - Y E A R R E V I E W S I T E I N S P E C T I O N C H E C K L I S T

I n f o r m a t i o n may be c o m p l e t e d by hand and attached to the f ive-year review report as s u p p o r t i n g
documenta t i on of s i t e s ta tus . "N/A" re f er s to "not a p p l i c a b l e . "

I . S I T E I N F O R M A T I O N
S i t e Name: Double Eagle Ref inery and F o u r t h

S t r e e t Ref inery S i t e s
Date of I n s p e c t i o n : 8/07/01

Location and Region: Oklahoma C i t y , Oklahoma,
Region 6

EPA ID: OKD007188717
OKD980696470

Agency, o f f i c e , or company l e a d i n g the f ive-year
review:
T e t r a T e c h EM Inc.

W e a t h e r / t e m p e r a t u r e :
P a r t l y C l o u d y / 9 5 + ° F

Remedy I n c l u d e s : (Check a l l that a p p l y )
n L a n d f i l l c over/ conta inment
n Acces s c o n t r o l s
H I n s t i t u t i o n a l c on tro l s
D Ground water p u m p and treatment
d S u r f a c e water c o l l e c t i o n and treatment
E Other

Attachment s : n I n s p e c t i o n team roster a t tached S i t e m a p at tached
H . I N T E R V I E W S (Check a l l that a p p l y )

1. O&M S i t e Manager K a t h y Bucklev Environmental Program S p e c i a l i s t
N a m e T i t l e

I n t e r v i e w e d : H by mail D at o f f i c e D by phone Phone no.
Prob l ems , s u g g e s t i o n s : B Report attached See A p p e n d i x E of the F i v e - Y e a r Review Report

8 / 0 7 / 0 1
Date

2. O&M Staff Suzanne Dunn
N a m e

Environmenta l Program S p e c i a l i s t 8 / 0 7 / 0 1
T i t l e Date

I n t e r v i e w e d : D by mail D at o f f i c e D by phone Phone no.
P r o b l e m s , s u g g e s t i o n s : D Report at tached Not I n t e r v i e w e d
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3. Local regulatory authori t i e s and response agencies (i . e . ; S t a t e and T r i b a l o f f i c e s , emergency response
o f f i c e , p o l i c e d e p a r t m e n t , o f f i c e o f p u b l i c h e a l t h or environmental h e a l t h , zoning o f f i c e , recorder o f d e e d s , or
other c i ty and county o f f i c e s , etc.). Fil l in a l l that a p p l y .
A g e n c y Oklahoma Department o f Environmental Q u a l i t y
Contac t K a t h y Bucklev Environmenta l Program S p e c i a l i s t

Name Title Date Phone no.
Prob l ems , sugge s t i on s: B Report at tached See interview
A g e n c y
Contac t

N a m e Tit le Date Phone no.
Prob l ems , s u g g e s t i o n s : D Report a t tached

4. Other interviews ( o p t i o n a l ) : E Report attached to F i v e - Y e a r Review Report
Chon Rouce of East S i d e Environmental C o a l i t i o n
Barbara Burton o f the Dougla s H i g h S c h o o l

I I I . O N S I T E D O C U M E N T S & RECORDS V E R I F I E D (Check a l l that a p p l y )
O&M Documents
E O&M manual E R e a d i l y a v a i l a b l e H Up to da t e D N/A
D A s - b u i l t drawings D R e a d i l y a v a i l a b l e D Up to date D N/A
D Maint enance l o g s D R e a d i l y a v a i l a b l e n Up to date a N/A
Remarks: Ground water S a m p l i n g Plan ( 2 / 1 5 / 0 1 ) , Q u a l i t y Assurance P r o j e c t Plan ( 2 / 1 5 / 0 1 ) .

2. S i t e - S p e c i f i c H e a l t h and S a f e t y Plan D R e a d i l y a v a i l a b l e E Up to date n N/A
n C o n t i n g e n c y p l a n / e m e r g e n c y re sponse p l a n D R e a d i l y a v a i l a b l e D Up to date E N/A
Remarks: ____________________________________________ .
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3. O&M and OSHA T r a i n i n g Records D R e a d i l y a v a i l a b l e B Up to da t e n N/A
Remarks: A c c o r d i n g t o th e Q u a l i t y Assurance P r o j e c t P l a n , s ampl e r s w i l l have th e OSHA H A Z W O P E R
t ra in ing .

4. Permits and Service Agreements
d Air d i s charge permi t
D E f f l u e n t d i s c h a r g e
D W a s t e d i s p o s a l , POTW
D Other p e r m i t s
Remarks:

n R e a d i l y a v a i l a b l e
D R e a d i l y a v a i l a b l e
d R e a d i l y a v a i l a b l e
CH R e a d i l y a v a i l a b l e

D Up to da t e
D Up to d a t e
D Up to da t e
n Up to date

B N / A
B N/A
I S N / A
B N / A

5. Gas Generation Records D R e a d i l y a v a i l a b l e Up to date B N/A
6. S e t t l e m e n t Monument Records Q R e a d i l y a v a i l a b l e n Up to d a t e B N/A
7. Ground W a t e r Moni tor ing Records R e a d i l y a v a i l a b l e B Up to da t e n N/A
8. Leachate Extraction Records D R e a d i l y a v a i l a b l e n Up to da t e B N/A
9. Discharge C o m p l i a n c e Records

D Air
D W a t e r ( e f f l u e n t )
Remarks: No d i s c h a r g e f r om the s i t e o ther

D R e a d i l y a v a i l a b l e
n R e a d i l y a v a i l a b l e

than s u r f i c i a l s tormwater r u n o f f .
n Up to date
n Up to da t e

B N/A
B N / A

10. Dai ly A c c e s s / S e c u r i t y Logs n R e a d i l y a v a i l a b l e
Remarks: Acce s s to the s i t e not addre s s ed in ROD.

D Up to da t e B N/A

I V . O & M C O S T S
1. O&M Organization

B S t a t e in-house
D PRP in-house
D Other

D Contrac tor for S t a t e
D Contrac tor for PRP
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2. O&M Cost Records
E R e a d i l y a v a i l a b l e H Up to date
H F u n d i n g mechani sm/agreement in p la c e
Original O&M cost e s t imate D Breakdown attached

Date
From 7/93
F r o m 7/94
F r o m 7/95
F r o m 7/96
F r o m 7/97
From 7/98
F r o m 7/99
From 7/00

T o t a l annual cost
Date

to 6/94
to 6/95
to 6 /96
to 6/97
to 6 / 9 8
to 6 /99
to 6/00
to 6/01

by year for review per i od , if a v a i l a b l e
T o t a l Cost
$2.086
$173.420
$339.514
$26.973
$97.944
$83.222
$43.583
$26.903

3. U n a n t i c i p a t e d or U n u s u a l l y H i g h O&M Costs During Review
N o t h i n g was noted.

V . A C C E S S A N D I N S T I T U T I O N A L C O N T R O L S E

d Breakdown attached
D Breakdown attached
D Breakdown attached
n Breakdown attached
D Breakdown at tached
D Breakdown attached
D Breakdown attached
HI Breakdown attached

Period

a A p p l i c a b l e n N/A
A. F e n c i n g
1. F e n c i n g damaged

Remarks:
D Locat ion shown on s i t e map D Gates secured H N/A
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B.
1.

C.
1.

2.

Other Access Restrictions
Signs and other security measures D Location shown on site map
Remarks: W a r n i n g s igns p o s t e d on m o n i t o r i n g w e l l s . M o n i t o r i n g w e l l s c lo s ed and locked.

I n s t i t u t i o n a l Contro l s

D N / A

I m p l e m e n t a t i o n and enforcement
S i t e c o n d i t i o n s i m p l y ICs no t p r o p e r l y i m p l e m e n t e d D Yes E No mi N/A
S i t e c o n d i t i o n s i m p l y ICs no t b e ing fu l ly en forc ed in Yes B No n N/A
T y p e o f monitoring (e.g., s e l f - r e p o r t i n g , drive by) Ground water m o n i t o r i n g
Frequency Semi-annual
R e s p o n s i b l e p a r t y / a g e n c y ODEQ
Contac t

Name Title Date Phone no.
K a t h y B u c k l e y Environmental Program S p e c i a l i s t 8 / 7 / 0 1 405-665-6662
R e p o r t i n g is up- to-date H Yes n No d N/A
Reports are v e r i f i ed by the lead agency H Yes D No D N/A
S p e c i f i c requirements in deed or d e c i s i on document s have been met H Yes n No n N/A
V i o l a t i o n s have been reported n Yes n No E N/A
Other prob l ems or s u g g e s t i o n s : E Report at tached
Background m o n i t o r i n g we l l r e p o r t i n g h i g h l e v e l s o f c o n t a m i n a n t s . C o n t a m i n a n t s remain u n e x p l a i n e d

A d e q u a c y H ICs are adequate n ICs
Remarks:
The onlv i n s t i t u t i o n a l c o n t r o l s ou t l in ed in the r e s p e c t i v e RODs is

are inadequate D N/A
deed n o t i f i c a t i o n

of r e m e d i a t i o n and ground water c on tamina t i on , and p u b l i c r e s t r i c t i on s to ground water use.

D.
1.

2.

General
V a n d a l i s m / t r e s p a s s i n g D Locat ion shown on site map H No
Remarks: T r e s p a s s i n g apparen t

v a n d a l i s m ev ident

Land use changes onsite D N/A
Remarks: Parts of parcel "H" have changed owner sh ip , access to moni t or ing well in that area den i ed .
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3. Land use changes o f f s i t e
Remarks:

H N/A

V I . G E N E R A L S I T E C O N D I T I O N S
A. Roads B A p p l i c a b l e D N / A
1. Roads damaged D Loca t i on shown on s i te map E Roads adequate n N/A

Remarks:

B. Other S i t e C o n d i t i o n s
Remarks: S i t e was in good c o n d i t i o n dur ing v i s i t . The v eg e ta t i on in the areas remediated appear very s i m i l a r
in nature and in h e a l t h as the vege ta t i on in the surrounding environment that was not part of the remediation.

V I I . L A N D F I L L COVERS D A p p l i c a b l e H N/A
A . L a n d f i l l S u r f a c e
1. S e t t l e m e n t (Low s p o t s )

Areal extent
Remarks:

2. Cracks
L e n g t h s
Remarks:

3. Erosion
Areal extent
Remarks:

4. H o l e s
Areal ex t ent
Remarks:

n Locat ion shown on site map
D e p t h

O Locat ion shown on s i t e map
W i d t h s

D Locat ion shown on site map
D e p t h

n Loca t i on shown on site map
D e p t h

D S e t t l e m e n t not evident

d Crack ing not ev id en t
D e p t h s

n Erosion not evident

d H o l e s not ev ident
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5. V e g e t a t i v e Cover d Grass d Cover p r o p e r l y e s t a b l i s h e d
d T r e e s / S h r u b s ( i n d i c a t e size and l o c a t i o n s on a d i a g r a m )
Remarks:

d No s igns of s tres s

6. Alternat ive Cover (armored rock, concrete, etc.) d N/A
Remarks:

7. Bulges
Areal ex tent
Remarks:

d Locat ion shown on s i t e map
D e p t h

d Bulge s not evident

8. Wet A r e a s / W a t e r Damage
CH Wet areas
d P o n d i n g
d S e e p s
d Sof t subgrade
Remarks:

d Wet areas /water damage not evident
d Location shown on s i t e map d Areal e x t en t
d Location shown on site map d Areal ex t ent
d Locat ion shown on s i t e map HI Areal ex t ent
d Locat ion shown on site map d Areal e x t en t

9. S l o p e I n s t a b i l i t y n S l i d e s
Areal extent
Remarks:

d Locat ion shown on s i t e map D No evidence of s l o p e i n s t a b i l i t y

B. Benches n A p p l i c a b l e H N/A
( H o r i z o n t a l l y constructed mounds of earth p la c ed across a s t e e p l a n d f i l l s i d e s l o p e to interrupt the s l o p e in
order to s low down the v e l o c i t y of sur face r u n o f f and in t er c ep t and convey the r u n o f f to a l in ed channel .)

1. F l o w s Bypass Bench
Remarks:

d Location shown on s i t e map d N/A or okay

2. Bench Breached
Remarks:

Q Loca t i on shown on s i t e map d N/A or okay

3. Bench Overtopped
Remarks:

D Locat ion shown on site map d N/A or okay

C. Letdown Channel s d A p p l i c a b l e E N/A
(Channel l in ed wi th erosion control mats, rip rap, grout bags, or gabions that descend down the s t e e p side
s l o p e of the cover and w i l l a l l o w the r u n o f f water c o l l e c t e d by the benches to move off of the landfil l cover
without creat ing erosion g u l l i e s . )
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1. S e t t l e m e n t
Areal ex tent
Remarks:

O Locat ion shown on s i te map
D e p t h

No evidence o f s e t t l e m e n t

D Location shown on s i t e map D No evidence of d e g r a d a t i o n
A r£*al a y t A n t

2. Mater ia l Degradat ion
Mater ia l t y p e
Remarks:

Areal extent

3. Erosion
Areal extent
Remarks:

D Loca t i on shown on s i t e map d No evidence of erosion
D e p t h

4. U n d e r c u t t i n g
Areal extent
Remarks:

D Locat ion shown on site map D No evidence of u n d e r c u t t i n g
D e p t h

5. Obstructions
D Locat ion shown on s i te map
S i z e
Remarks:

T y p e
Areal extent

ID No ob s truc t ions

6. Excessive V e g e t a t i v e Growth T y p e
D No evidence of excessive growth
D V e g e t a t i o n in channe l s does not obstruct f l o w
d Locat ion shown on s i te map Areal extent
Remarks:

D. Cover Pene tra t ions A p p l i c a b l e H N/A
1. Gas Vent s D A c t i v e D Pass ive

D P r o p e r l y s e c u r e d / l o c k e d D F u n c t i o n i n g D R o u t i n e l y s a m p l e d D Good c o n d i t i o n
D Evidence of l eakage at p e n e t r a t i o n D N e e d s O&M D N/A
Remarks:

2. Gas Moni tor ing Probes
en P r o p e r l y s e c u r e d / l o c k e d n F u n c t i o n i n g D Rout ine ly s a m p l e d n Good condi t i on
en Evidence of l eakage at p e n e t r a t i o n D N e e d s O&M D N/A
Remarks:
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3. M o n i t o r i n g W e l l s ( w i t h i n surface area of landfi l l)
d P r o p e r l y s e c u r e d / l o c k e d d F u n c t i o n i n g d Rout ine ly sampl ed d Good c o n d i t i o n
d Evidence of l eakage at p e n e t r a t i o n d N e e d s O&M: d N/A
Remarks:

4. Leachate Extraction W e l l s
d P r o p e r l y s e c u r e d / l o c k e d d
d Evidence of l eakage at p e n e t r a t i o n
Remarks:

5. S e t t l e m e n t Monuments d
Remarks:

E. Gas C o l l e c t i o n and Treatment d
1. Gas Treatment F a c i l i t i e s

d F l a r i n g d
d Good c o n d i t i o n d
Remarks:

F u n c t i o n i n g d R o u t i n e l y s a m p l e d d Good c ond i t i on
d N e e d s O&M d N/A

Located d Rout ine ly surveyed d N/A

A p p l i c a b l e H N / A

Thermal d e s t ru c t i on d C o l l e c t i o n for reuse
N e e d s O&M

2. Gas C o l l e c t i o n W e l l s , M a n i f o l d s , and P i p i n g
d Good c o n d i t i o n d N e e d s O&M
Remarks:

3. Gas M o n i t o r i n g F a c i l i t i e s (e.g., gas monitoring of a d j a c e n t homes or b u i l d i n g s )
d Good c o n d i t i o n d N e e d s O&M d N/A
Remarks:

F. Cover Drainage Layer d
1. Outlet Pipes I n s p e c t e d d

Remarks:

2. Outlet Rock I n s p e c t e d d
Remarks:

G. D e t e n t i o n / S e d i m e n t a t i o n Ponds d

A p p l i c a b l e H N / A
F u n c t i o n i n g d N / A

F u n c t i o n i n g d N / A

A p p l i c a b l e B N / A
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1. S i l t a t i o n Areal extent D e p t h D N/A
D S i l t a t i o n not evident
Remarks:

2. Erosion Areal extent D e p t h
D Erosion not evident
Remarks:

3. Outlet Works D F u n c t i o n i n g HI N/A
Remarks:

4. Dam D F u n c t i o n i n g n N/A
Remarks:

H. Retaining W a l l s D A p p l i c a b l e H N/A
1. Deformat ions n Locat ion shown on s i t e map D D e f o r m a t i o n not evident

H o r i z o n t a l d i s p l a c e m e n t V e r t i c a l d i s p l a c e m e n t
Rotat ional d i s p l a c e m e n t
Remarks:

2. Degradat ion d Locat ion shown on s i t e map D Degrada t i on not evident
Remarks:

I. Perimeter D i t c h e s / O f f - S i t e Discharge D A p p l i c a b l e B N/A
1. S i l t a t i o n n Loca t i on shown on s i t e map D S i l t a t i o n not evident

Areal extent D e p t h
Remarks:

2. V e g e t a t i v e Growth n Locat ion shown on s i te map n N/A
n V e g e t a t i o n does not i m p e d e f l o w
Areal ex tent T y p e
Remarks:

3. Erosion HI Locat ion shown on site map D Erosion not evident
Areal extent D e p t h
Remarks:
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4. Discharge Struc tur e
Remarks:

D F u n c t i o n i n g D N/A

. V E R T I C A L B A R R I E R W A L L S D A p p l i c a b l e H N / A
1. S e t t l e m e n t

Areal ex tent
Remarks:

D Loca t i on shown on site map D S e t t l e m e n t not evident
n D e p t h

2. Performance Moni t or ing
D Performance not monitored
Frequency
Head d i f f e r e n t i a l
Remarks:

T y p e o f moni tor ing
n Evidence of breaching

I X . G R O U N D W A T E R / S U R F A C E W A T E R R E M E D I E S H A p p l i c a b l e D N / A
A. Ground W a t e r Extraction W e l l s , Pumps, and Pipe l in e s D A p p l i c a b l e H N/A
1. Pumps , W e l l h e a d Plumbing , and Electrical

D Good c o n d i t i o n D All required w e l l s located D N e e d s O&M in N/A
Remarks:

2. Extract ion S y s t e m P i p e l i n e s , V a l v e s , V a l v e Boxes, and Other A p p u r t e n a n c e s
D Good c o n d i t i o n D N e e d s O&M
Remarks:

3. S p a r e Parts and Equipment
n R e a d i l y a v a i l a b l e n Good c o n d i t i o n D Requires upgrade D N e e d s to be prov ided
Remarks:

B. S u r f a c e Water C o l l e c t i o n Struc tur e s , Pumps, and P i p e l i n e s n A p p l i c a b l e El N/A
1. C o l l e c t i o n Struc ture s , Pumps , and Electrical

D Good c o n d i t i o n D N e e d s O&M
Remarks:
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2. S u r f a c e W a t e r C o l l e c t i o n S y s t e m P i p e l i n e s , V a l v e s , V a l v e Boxes, and Other A p p u r t e n a n c e s
n Good c o n d i t i o n D N e e d s O&M
Remarks:

3. S p a r e Parts and Equipment
D R e a d i l y a v a i l a b l e n Good c o n d i t i o n n Requires upgrade n N e e d s to be provided
Remarks:

C. T r e a t m e n t S y s t e m D A p p l i c a b l e H N/A
1. Trea tmen t T r a i n ( C h e c k c omponen t s that a p p l y )

CH M e t a l s removal D O i l / w a t e r s eparat ion D Bioremedia t ion
n Air s t r i p p i n g D Carbon absorbers
D F i l t e r s
n A d d i t i v e (e.g., c h e l a t i o n agent , f l o c c u l e n t )
D Others
n Good c o n d i t i o n D N e e d s O&M
IH S a m p l i n g ports p r o p e r l y marked and f u n c t i o n a l
n S a m p l i n g / m a i n t e n a n c e log d i s p l a y e d and up to date
in Equipment p r o p e r l y i d e n t i f i e d
D Q u a n t i t y of ground water treated a n n u a l l y
d Quant i ty of sur face water treated a n n u a l l y
Remarks:

2. Elec tr ical Enclosures and Panels ( P r o p e r l y rated and f u n c t i o n a l )
D N/A D Good c ond i t i on D N e e d s O&M
Remarks:

3. T a n k s , V a u l t s , S t o r a g e Ve s s e l s
n N/A D Good c o n d i t i o n d Proper secondary conta inment n N e e d s O&M
Remarks:

4. Discharge Struc tur e and A p p u r t e n a n c e s
D N/A D Good c o n d i t i o n D N e e d s O&M
Remarks:

5. Trea tment B u i l d i n g ( s )
n N/A n Good c o n d i t i o n (esp. roof and doorways) n N e e d s repair
D C h e m i c a l s and equipment p r o p e r l y stored
Remarks:
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6. M o n i t o r i n g W e l l s ( P u m p and treatment r emedy)
D Proper ly s e c u r e d / l o c k e d n F u n c t i o n i n g D R o u t i n e l y s ampl ed 13 Good c ond i t i on
D All required w e l l s l o ca t ed D N e e d s O&M D N/A
Remarks:

D. Monitored N a t u r a l A t t e n u a t i o n
M o n i t o r i n g W e l l s ( N a t u r a l a t t enua t i on r emedy)
H Proper ly s e cured/ locked H F u n c t i o n i n g H Routinely sampled H Good condi t i on
n All required w e l l s l o ca t ed D N e e d s O&M n N/A
Remarks: At the t ime of the i n s p e c t i o n , t r a n s f e r of owner sh ip of parcel "H" has blocked access to some of
t h e m o n i t o r i n g w e l l s .

G-13



X . O T H E R R E M E D I E S
If there are remedie s a p p l i e d at the si te that are not covered above, at tach an i n s p e c t i o n sheet d e s c r i b ing the
p h y s i c a l nature and c o n d i t i o n of any f a c i l i t y associated with the remedy. An e x a m p l e would be soil vapor
ex tract ion.

X I . O V E R A L L O B S E R V A T I O N S
A. I m p l e m e n t a t i o n of the Remedy

Describe issues and observations r e l a t i n g to whether the remedy is e f f e c t i v e and f u n c t i o n i n g as d e s i g n e d .
Begin w i th a br i e f s ta t ement of what the remedy is to a c c o m p l i s h (i.e., to contain contaminant p l u m e ,
minimize i n f i l t r a t i o n and gas emi s s i on , etc.).
The po t ent ia l threat s t i l l remaining at both the s i tes is the contamination in the ground water. The o b j e c t i v e of
the remedy is to decrease c o n t a m i n a t i o n through natural a t t e n u a t i o n and monitor vertical migrat ion of
c on tamina t i on . Up u n t i l the March 2001 semi-annual s a m p l i n g event (whi ch was not a v a i l a b l e at the t ime of
the i n s p e c t i o n ) and in accordance w i t h the OAPP. ba s e l in e ground water c o n t a m i n a t i o n l e v e l s were st i l l b e i n g
e s t a b l i s h e d . T h e r e f o r e , t h e c a l c u l a t e d action l e v e l s presented i n t h e F i r s t S e m i - A n n u a l S a m p l i n g Event 9 / 2 5 / 0 0
through 9 / 2 6 / 0 0 Memorandum o n l y a p p l y t o s a m p l e s retrieved a f t e r th e s a m p l i n g event c o m p l e t e d in S e p t e m b e r
2000. S i n c e the compari son of current ground water c o n t a m i n a t i o n l e v e l s to base l ine ground water
c o n t a m i n a t i o n l e v e l s i s what w i l l d e t e rmine whether or not natural a t t e n u a t i o n of c on taminat i on is t a k i n g p l a c e ,
a few more s a m p l i n g events need to occur prior to making t h i s d e t e rmina t i on . However , since the b a s e l i n e for
m o n i t o r i n g vertical m i g r a t i o n of c o n t a m i n a t i o n is zero (or non-de t e c t). the remedy is e f f e c t i v e l y m o n i t o r i n g the
vertical m i g r a t i o n o f th e c o n t a m i n a t i o n into th e lower G a r b e r - W e l l i n g t o n A q u i f e r .

B. Adequacy of O&M
Describe issues and observations re la ted to the i m p l e m e n t a t i o n and scope of O&M procedures. In
p a r t i c u l a r , d i s c u s s th e i r r e l a t i o n s h i p to the current and long-term p r o t e c t i v e n e s s of the remedy.
T h e r e are no O&M issues at e i ther s i t e .

G-14



C. Early I n d i c a t o r s of Potent ia l Remedy F a i l u r e
Describe issues and observations such as unexpec t ed changes in the cost or scope of O&.M or a h igh
f r e q u e n c y of un s ch edu l ed r epa ir s , that sugges t that the p r o t e c t i v e n e s s of the remedy may be compromi s ed
in the f u t u r e .
M o n i t o r i n g wel I i n f o r m a t i o n obtained dur ing the s i te v i s i t e l u d e s to the p o s s i b i l i t y of c on taminat i on enter ing the
lower aqui f er . The moni t or ing wel l i n f o r m a t i o n w i l l be addre s s ed in the a s soc iated f i v e -year review. If. a f t e r
t h o r o u g h l y r ev i ewing the d a t a and records of the s i t e , it appear s that the lower aqu i f e r is recei v ing c o n t a m i n a t i o n
f r om somewhere, any one of the s ugge s t ed c o n t i n g e n c y measures o u t l i n e d in the ROD would change the scope
of the remedy, the f r equency of s a m p l i n g , the number of s a m p l i n g w e l l s , or the remedial action.

D. O p p o r t u n i t i e s for Opt imiza t i on
Describe p o s s i b l e o p p o r t u n i t i e s for o p t i m i z a t i o n in moni t or ing tasks or the opera t i on of the remedy.
N o n e were s u g g e s t e d , nor were any r e a d i l y ev ident .
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NOTICE OF
R E M E D I A T I O N A N D G R O U N D W A T E R C O N T A M I N A T I O N

F O U R T H S T R E E T R E F I N E R Y S U P E R F U N D S I T E
This N o t i c e is made pursuant to Oklahoma Statute s , Title 27A (2000 Supp.), Sect ion 2-7-123(B)
concerning the former Four th Street Refinery site. It is also noticed thai groundwater
contamination exists at this site in the upper alluvial aquifer and upper Gaiber-Well ington,
approximate ly 50'-150' below ground surface level. A t t e m p t s to use groundwater for human
consumption is not advised.
SITE DESCRIPTIONS: THE FOURTH STREET (4ST) SITE i s located in the 2200 block o fNortheast F o u r t h Stree t , in Oklahoma City, Oklahoma, The site is within an area occupying a
portion of the southwest Quarter (SW1/4) of Section 36, Township 12 North, Range 3 W e s t ,Oklahoma County, Oklahoma. Thi s site is bounded to the north by Northeast Fourth Stree t , on the
east by Inter s ta t e 35, on the west by Martin Luther King Blvd., and on the south by ATSF (Union
P a c i f i c ) Railrosid tracks and comprises approximate ly 22 acres.
FOURTH S T R E E T REFINERY co l l e c t ed , stored and re f ined used oil during the early 1940suntil the 1960s or early 1970s. The recycling process included the use of s u l f u r i c acid (HjSOn)and bleaching clays. Crude oil or waste oil was steam heated in tanks. Acid and bleaching claywere added to c l a r i f y and separate the desired oil product from the heavy tars. W a s t e consistedprimarily of acidic tar material mixed with clay depo s i t ed in on-site impoundments and laierspread f o r m i n g tar mats. She wastes contained a number of metals and organic contaminants.
These wastes were considered hazardous because they were found to be corrosive and toxic.
Contaminants were presumed to be cumulative, results of several previous oil reclaiming and
r e f in ing operations operated at the site. Clean up l eve l s were based on risk based l e v e l sestablished for industrial waste sites.
R E M E D I A T I O N ACTION: Remediation took place under the authority of the ComprehensiveEnvironmental Response, Compensation, and Liabi l i ty Act (CERCLA). The Adminis trat iveRecord for the Fourth Street Refinery site is available for review at the f o l l o w i n g locations inOklahoma City: Ralph El l i s on Library and Oklahoma Department of Environmental Quality.
Remediation activities (RA) were completed under two operable units:
S u r f a c e Contamination Operable Unit (SCOU): Work was p er f ormed for EPA under Work
Assignment No. 51-6RE5 of Response Action No. 68-W9-0013 in accordance withs p e c i f i c a t i o n s of the remedial design approved by EPA in 1994, prepared as a result of theS e p t e m b e r 1992 Record of Decision (ROD). The 4ST Site refers to the contaminated area abovethe water tab l e located in four areas referred to as Tar Mat Area, Parcel H Pond, EasternDrainage Area and S u r f a c e Impoundment s . Remedial A c t i v i t i e s in c luded: Removal of above
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ground structures associated with the refinery, asbestos abatement, and the excavation, treatment,and removal for o f f - s i t e d i s p o s a l of treated waste materials containing lead and acid. Was t e
material was excavated down to the water table. Excavated areas were b a c k f i l l e d , regraded, and
revegetated to prevent erosion. The remedial action was comple t ed in Apri l 30 ,1996.

Ground Water Contamination Operable Unit (GWQU): Work was performed for EPA under
Work Assignment No. 57-6NE5 and 58-6NB1 in accordance with sp e c i f i ca t i on s of the remedial
design prepared as a result of the October 1993 'Record of Decision (ROD). Contaminants foundin the ground water are similar to those found in the on-site sludges. Contaminants of Concern
inc lude lead, arsenic, and organic chemicals such as chlorinated hydrocarbons and benzenecompounds. The intent of the RA was to prevent migration of contaminants from the shallow
aquifer to the deeper aquifer, and to prevent migration of, contaminants to the N o r t h CanadianRiver. The selected remedy for the site is natural attenuation. Remediation activities wereperformed in two phases. Phase One: the ins tal lat ion of piezometers and speed borings,
geophysical logging and removal of a Deep W e l l . Phase Two: ins ta l la t ion of ground water
monitor wells to monitor the upper alluvial aquifer (approx. 50'-60' bgs) and u p p e r portion of theGarber-WelUngton (140'-150' bgs), abandonment of alluvial we l l s and piezometers, and
ins ta l la t ion of warning signs. Ground water monitoring of the upper alluvial aqui fer and upper
portion of the Garber-Wellington aquifer continues.

A p p r o p r i a t e Land Uses: The site is considered appropriate for activities associated withindustrial/commercial uses. Cleanup levels met during remediation are not conducive for
residential uses.

!«**- -r>Dated this » ~ day of _*-L*±±±____, 2001.

Mark S, Coleman, Executive Director
Department of Environmental Quality
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A C K N O W L E D G M E N T

STATE OF OKLAHOMA
COUNTY OF OKLAHOMA S S :

Before me, the undersigned, a Notary Public in and for said County arid S j a t e on this
' 20_4g?/ personally appeared

to be the identical person who executed the within and foregoing instrument andacknowledged to me that he executed the same as his f r e e and voluntary act and deed for the uses
and purposes therein set for th .
Given under my hand and seal the day and year last above written.

7^My Commission expires
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NOTICE OF

R E M E D I A T I O N & G R O U N D W A T E R C O N T A M I N A T I O N
DOUBLE E A G L E R E F I N E R Y S U P E R F U N D S I T E

This N o t i c e is made pursuant to Oklahoma Statu t e s , Title 27A (2000 S u p p . ) , Section 2-7-123(B),
concerning the former Double Eagle Refinery site. It is also noticed that groundwatcrcontamination exists at this site in the upper alluvial aquifer and the upper Garber W e l l i n g t o n ,
approximately 50'-150' below ground surface level. A t t e m p t s to use groundwater for human
consumption is not advised.

SITE DESCRIPTIONS: THE DOUBLE EAGLE REFINERY (DER) SITE is located at 1900Northeas t First Stree t , in Oklahoma City, Oklahoma. The aerial extent of the site isapprox imat e ly 12 acres and occupies the southeast Quarter (SE1/4) of Sect ion 35, T o w n s h i p 12
North , Range 3 West , Oklahoma County, Oklahoma. It is bounded on the north by ATSFRailroad (Union P a c i f i c ) tracks and on the east by Marrin Luther King Blvd.

DOUBLE EAGLE R E H N E R Y recycled used motor oil into f inished lubricating oil. Therefinery was active as early as 1929, and is known to have accepted waste oil for storage until
1980. The recycling process included the use of su l furic acid (HzSO<i) and bleaching clays.Crude oil or waste oil was steam heated in tanks. Acid and bleaching clay were added to c l a r i f y
and separate the desired oil product from the heavy tars. Waste consisted primarily of acidic tarmaterial mixed with clay. Site wastes contained a number of metals and organic contaminants.
These wastes were considered hazardous because they were found to be corrosive and toxic.
Clean up level s were based on risk based levels established for industrial waste sites.

REMEDIATION ACTION: Remediation took place under the authority of the Comprehensive
Environmental Response, Compensation, and Liab i l i ty Act ( C E R C L A ) . The Admini s tra t ive
Record for the Double Eagle Refinery site is available for review at the f o l l o w i n g ; locations inOklahoma City: Ralph Ell i son Library and Oklahoma Department of Environmental Quality-
Remediation activities (RA) were comple ted under two operable units:
S u r f a c e Contamination Operabl e Unit (SCOU): Work was per formed for EPA under Work
Assignment No. 013-RA-RA-06B1 of Response Action No. 68-W6-0037 in accordance with
s p e c i f i c a t i o n s of the remedial design prepared as a result of the September 1992 Record ofDecision (ROD). The DER Site refers to the contaminated area above the water tab l e where the
former used oil refinery was located west of parcel H and North of the Radio Tower.
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Remedial Activi t i e s included: Asbestos abatement, and the excavation, treatment, and removal for
off site disposal of 44,186 yd3 of contaminated waste materials containing lead and acid. Wastematerial was excavated down to the water table. Excavated areas were b a c k f i l l e d , regraded, and
revegetated to prevent erosion. The remedial action was completed in June 29,1999.

Ground Water Contamination Operable Unit (GWOU): Work was performed for EPA under
Work Assignment No, 57-6NE5 and 58-6NB1 in accordance with sp e c i f i ca t i on s of the remedialdesign prepared as a result of the October 1993 Record of Decision (ROD). Contaminants foundin the ground water are similar to those found in the on-site sludges. Contaminants of Concern
include lead, arsenic, and organic chemicals such as chlorinated hydrocarbons and benzene
compounds. The intent of the RA was to prevent migration of contaminants from the shallowaquifer to the deeper aquifer, and to prevent migration of contaminants to the North Canadian
River. The selected remedy for the site is natural attenuation. Remediation activities were
performed in two phases. Phase One: the installation of piezometers and speed borings,geophysical logging and removal of the DER Deep Well Phase Two: installation of'ground watermonitor wells to monitor the upper alluvial aquifer (approx. 50'-60' bgs) and upper portion of theGartjer-WeUington (140'-1507 bgs), abandonment of alluvial weDs and piezometers, andinstallation of warning signs. Ground water monitoring of the upper alluvial aquifer and upper
portion of the Garber-Wellington aquifer continues.

A p p r o p r i a t e Land Uses; The site is considered appropr ia t e for activities associated with
industrial/commercial uses, Cleanup levels met during remediation are not conducive forresidential uses.

^̂ •̂•*Dated this 1 °l day of

Mark S. Coleman, Executive Director
Department of Environmental Quality
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A C K N O W L E D G M E N T
STATE OF OKLAHOMA )

)COUNTY OF OKLAHOMA )
S S :

Before me, the undersigned, a Notary Public in and for said County and S t a t e on this / day
o f f j - f ^ - 20̂ y personally appeared t o meto be the identical person who executed -the within and foregoing instrument and
acknowledged to me that he executed the same as his free and voluntary act and deed for the uses
and purposes therein set forth.
Given under my hand and seal the day and year last above written.

My Commission expires
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