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M E M O R A N D U M
S U B J E C T :

F R O M :

T H R U :

TO:

F i v e Year Review
former Def en s e Depot Ogden, Utah (DDOU)
J u d i t h
Remedial P r o j e c / M a n a g e r
Terry Anderson
FF Program Director f
Max H. Dodson, Assi s tant Regional Admini s tra tor
O f f i c e of Ecosystems Protection and Remediation

The Def en s e L o g i s t i c s Agency (DLA) has prepared and submitted to EPA for concurrence the
F i v e Year Review for the former Def en s e Depot Ogden, Utah (DDOU). Attached to this Memo
is the Five Year Review and the concurrence letter to the DLA. Please sign the letter.

The DDOU F i v e Year Review did not include any information about the remedial work that
was per formed pursuant to a RCRA Part-B permit issued by the S t a t e of Utah. Although we
have no concerns with respect to the RCRA work, EPA decided that the RCRA corrective
actions should be included in the review process. I have obtained the necessary information from
UDEQ, and have included it in the attached EPA let ter.

DDOU was closed in Sept ember , 1997 and much of the F a c i l i t y has been transferred f rom the
Army to the C i t y of Ogden. The DLA continues to p e r f o r m ground water extraction and
treatment pursuant to the Federal F a c i l i t i e s Agreement. At this time, all remedies at DDOU
appear to continue to be protec t ive of human health and the environment.
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September 19, 2001

Ref: 8EPR-F

Col . David L. Dinning
Commander, D e f e n s e Distribution Depot Hil l
5851 F Avenue, Building 849
Hill Air Forc e Base, Utah 84056
Ref: Second Five-Year Review Report

for The Former Def en s e Depot Ogden
Ogden, Utah

Dear Col. Dinning:
The United S t a t e s Environmental Protection Agency (EPA) has reviewed the March

2001, F i v e Year Review Report for the former Def en s e Depot Ogden,Utah (DDOU) and has
determined that it f o l l o w e d EPA guidance and that the Department of D e f e n s e (DoD) has met all
National Cont ingency Plan (NCP) requirements for conducting a f ive-year review at the former
DDOU F a c i l i t y .

EPA believes that the cleanup actions at DDOU are g enera l ly protec t ive of human heal th
and the environment and that all immediate threats have been or are being adequately addres sed.

EPA s u p p o r t s and concurs with DoD's recommendations and f o l l o w - u p actions as
outlined in Chapt er IX of the Five-Year Review. S p e c i f i c a l l y :

(1) Operable Unit 1 (OU 1) (ground water extraction and treatment system) will be
m o d i f i e d to e x p e d i t e the accomplishment of the remedial o b j e c t i v e , while reducing
operat ing costs. The current system has s u c c e s s f u l l y addressed the contamination
problem that existed prior to 1995, but it is no longer i d e a l l y suited to the d i f f e r e n t
di s tr ibu t ion of contaminants that exists today.
(2) As a contingency, DDOU can m o d i f y the ex i s t ing OU 2 extraction system to contain
ground water migrating from the source area in case contaminant concentrations reach
unacceptable l eve l s at extraction well s . The extraction system would be turned off when
the concentration for a contaminant exceeding its Maximum Concentration Limi t s (MCL)
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is below the MCL for two consecutive semi-annual monitoring events.
(3) OU 4 may be m o d i f i e d to improve the e f f i c i e n c y and e f f e c t i v e n e s s of the active
ground water remediation systems.
In a d d i t i o n to the above mentioned items, EPA believes that corrective actions

undertaken at DDOU pursuant to a Resource Conservation and Recovery Act (RCRA) Part-B
Permit should in included in the F i v e Year Review process. The S t a t e of Utah Department of
Envirionmental Qual i ty (UDEQ) has provided to EPA a summary of those actions:

S W M U 1. T h i s S o l i d W a s t e Management Unit (SWMU) is a Water W a l l Paint
Booth in the F a c i l i t y Engineers Paint S h o p In Building 5. Painting operations have been
conducted in the southwest corner of the b u i l d i n g for at least 18 years. The paint booth
which was upgraded in 1988, is a three sided structure with a water wall on the backside
with no drains. The water wall traps paint residues that then accumulate in the s e t t l i n g basin
at the base of the water wall . P o t e n t i a l contaminants inc lude laquer thinner, urethane,
enamel pa in t , la t ex pa in t , zinc chromate pa in t s and mineral spir i t solvent Phase IRFI
sampl ing de tec t ed B N A E s and f u e l related V O C s in the soil and ground water adjacent to the
south side of the b u i l d i n g . Phase II s a m p l i n g was conducted to determine the extent of soil
and ground water s a m p l i n g . Resul t s of the human heal th risk assessment indicate that the
soil and ground water contamination pose a risk to human heal th and the environment. An
interim corrective action p l a n was submitted to remove the soil contamination and to add an
oxygen reducing compound (ORC) to the ground water to h e l p reduce the organic
contamination. The contaminated soil has been removed and an ORC added to the exposed
ground water. Results of conf irmat ion sample s by both the f a c i l i t y and the S t a t e indicated
that all of the contaminated soil has been removed. Monitoring we l l s were in s ta l l ed and
sampl ed below, upgradient and downgradient f r om the excavated area in J u n e and J u l y ,
2000. Based upon s a m p l i n g data, a request for No Further Act i on (NFA) was granted.

S W M U 2. T h i s S W M U is a paint clean-out station ou t s ide of Bui ld ing 15 in the
engineering and maintenance complex of the f a c i l i t y . S o i l boring and ground water
s a m p l i n g programs were conducted at the station to determine if paint brush and container
cleaning act ivi t i e s had contaminated the surrounding soil and ground water. Resul t s f r om
the Phase I s a m p l i n g and analysis of metals , V O C s ( v o l a t i l e organic c ompound s) and
S V O C s (semi-volatile compounds) did not indicate that any s igni f i cant contamination
exists . A request for NFA was granted on August 4, 1998. The request and the data are in
th e Phase II RCRA F a c i l i t y I n v e s t i g a t i o n (RFI) Report.

S W M U 3. T h i s S W M U is a p e s t i c i d e storage and mixing bu i l d ing . A 1,000 g a l l o n
storage tank was used to contain rinse water from the cleaning and f i l l i n g of p e s t i c i d e and
herbicide containers. A Phase I ground water and soil s a m p l i n g program was conducted to
determine if the tank or its p i p i n g had leaked and contaminated the soil and groundwater.
Chlordane was de tec ted in the soil ad jac en t to the tank's p i p i n g and immediate ly below the
tank. The tank, associated p i p i n g and contaminated soil were removed as an interim



measure. Conf i rmat i on sampl e s were c o l l e c t e d and indica t ed that all of the contaminated
soil was removed. Ground water sampl e s were c o l l e c t e d and no contamination was
de t e c t ed . A request for NFA was granted on August 4, 1998. The re sul t s and the request
for NFA are in the Phase II RFI Report.

S W M U 4. T h i s S W M U is a roundhouse ( B u i l d i n g SI7) that is used to clean and
maintain the locomotives at the f a c i l i t y . The engines sit a top of two large concrete lined
p i t s during maintenance. Previous ly, the concrete p i t s were unlined. A hydro-punch, soil
boring and ground water s a m p l i n g program was conducted to determine if the maintenance
ac t iv i t i e s and an oil-water separator had contaminated the soil or the groundwater. S a m p l e s
were analyzed f or V O C s , S V O C s , TPH, metals and pH. No concentrations o f
contaminants were d e t e c t ed above background or above concentrations that pose a risk to
the pub l i c or the environment. A request for NFA at the S W M U was granted on August 4,
1998. The resul t s and the request for NFA are in the Phase II RFI Report.

S W M U 5. Bay 2 of b u i l d i n g 5 A was previous ly used as a 90-day storage area for
hazardous waste in c lud ing PCBs. The area was c losed for use in J u l y 1995. A Clo sur e
Plan was approved by the Division on May 16, 1995, and the C e r t i f i c a t e of Clo sure was
approved by the Division on November 28, 1995. The f l o o r s of the bay were cleaned and
the f i n a l rinse water analyzed for various contaminants. S i g n i f i c a n t concentrations of
contaminants are not present on the f l o o r of the bu i ld ing . A request for NFA was granted
on November 28, 1995.

S W M U 7. The northeast corner of b u i l d i n g 269 was constructed in 1950 and
prev iou s ly used for heavy machinery repair and maintenance and contained a dip tank for
rinsing drained batteries. In the Phase I RFI a soil and groundwater s a m p l i n g program was
conducted to determine if the vehicle and battery maintenance ac t iv i t i e s had contaminated
the soil and ground water under and a d j a c e n t to the b u i l d i n g . The Phase I sampl e s were
analyzed for TPH, V O C s , S V O C s and metals. One of the ground water sample s c o l l e c t e d
under the north side of the b u i l d i n g contained elevated concentrations of TePH, i d e n t i f i e d as
jet f u e l or die s e l f u e l . No other contaminants were de t e c t ed in the soil or the ground water.
Previous ly, aboveground f u e l storage tanks and a f u e l i n g s tat ion were located out s ide the
northeast s ide of the bu i ld ing . In the Phase II inve s t iga t ion, a hydro-punch s a m p l i n g
program was ini t ia t ed to determine the extent of the T e P H contamination.

Resul t s f r o m the hydro-punch s a m p l i n g program did not detect any TPH
contamination above regulatory or risk based concentrations. The T e P H detec ted in the
one sampl e f r om the Phase I s tudy was determined to be an anomaly as the concentration
could not be d u p l i c a t e d by fur ther s ampl ing . NFA for the battery maintenance area was
granted on August 4, 1998.

S W M U 8. T h i s S W M U is a truck-wash f a c i l i t y in the northwest corner of B u i l d i n g
269. The wash water is co l l e c t ed in f l o o r drains which are connected to the sanitary sewer.
The f l o o r drains were connected only recently (around 1980) to the sewer. In add i t i on , an



old construction drawing indicate s that acid storage tanks, acid dip tanks and a paint spray
booth were once located where the truck wash f a c i l i t y is currently loca t ed . S a m p l e s were
c o l l e c t e d of the soil and ground water in the Phase I RFI and analyzed for V O C s , BNAE,
TPH, metals and pH. No organic contaminants were detected and no metals were detected
in concentrations above background in the soi l . Some f u e l related VOCs (ethylbenzene,
toluene and xylene s) and arsenic and barium were detec ted in trace concentrations in the
ground water s i g n i f i c a n t l y below Maximum Concentration Leve l s ( M C L s ) . A request for
NFA was requested for the truck-wash f a c i l i t y and granted on February 19, 1997.

S W M U 9. T h i s S W M U is a 2,000 g a l l o n , above ground, used o i l , storage tank on the
west s ide of B u i l d i n g 269. The tank and the concrete, secondary containment structure
were i n s t a l l e d in 1962. In 1988, le s s than 55 g a l l o n s of used oil was s p i l l e d onto the
pavement ad ja c en t to the tank when it was being emptied by the recycling vendor. The
f a c i l i t y response team cleaned the s p i l l area. S o i l and groundwater sample s c o l l e c t ed
adjacent to the tank and below the concrete in the Phase I RFI were analyzed for V O C s ,
B N A E s , TePH, total and d i s s o lv ed metals and pH to determine if the used oil had
contaminated the soil or the ground water. No s i g n i f i c a n t concentrations of contaminants
were de tec t ed in the soil or the ground water. A request for NFA was granted on February
19, 1997.

S W M U 10. T h i s S W M U is on the northeast side of Building 259. Beginning in the
late 1950s, f i v e dip tanks were used to s t r ip paint f rom metal parts. The process was
rep lac ed with a Whee lobrator in 1991. S a m p l e s of the soil and groundwater were analyzed
for V O C s , B N A E s , metals and pH in the Phase I RFI to determine if the paint s t r i p p i n g
operations had impacted the under lying soil and ground water. No organic contaminants
were detec ted in the soil sample s . S e l e n i u m was the only metal contaminant detec ted in the
soil above background concentrations. No organic or metal analytes were present in the
ground water sampl e s above their M C L s .

During the Environmental Baseline Survey conducted in 1996, as a requirement for
f a c i l i t y closure under the Base Realignment and Closure Act ( B R A C ) , a 1950s p h o t o g r a p h
of the b u i l d i n g was f ound which showed the presence of paint s t r i p p i n g dip tanks not only
on the northeast side of the b u i l d i n g but also on the east and north s ide of the bui ld ing. As a
result, in the Phase IIRCRA inves t igat ion, a hydro-punch program was initiated to co l l e c t
soil and ground water sample s on the north and east s ides of the b u i l d i n g and down gradient
from the b u i l d i n g operations. S a m p l e s were analyzed for V O C s , S V O C s and metals. No
s i g n i f i c a n t contaminant concentrations were de tec t ed in the soil samples . TCE was detec ted
at a concentration of 6 ug/1 , in one ground water sample , which is above its MCL of 5 ug/1.
Between February 1997 and November 1998, several rounds of ground water sampl e s were
co l l e c t ed to conf irm the TCE concentration in the ground water and to de l ineate the extent
of the ground water contamination as well as to examine seasonal variations in the TCE
concentration with seasonal ground water surface level s . Ground water contamination of
TCE above the MCL could not be r ep l i ca t ed . TCE was detec ted but at concentrations
below its M C L . A NFA for soil was granted in August 4, 1998. A NFA for ground water



was granted in October 1998.

SWMU 11. T h i s Shot Blast F a c i l i t y consisted of a conveyor belt and blast chamberwhich used steel shot to remove paint and/or rust f r o m compressed gas cylinders. The steelshot was used and reused until it was i n e f f e c t i v e . Shot-blas t dust was col lected in a baghouse with three hopper s and 5 5 - g a l l o n drums outs ide the west wall of the bu i ld ing.Potent ia l contaminants are paint const i tuents . Rust and paint stained soil were found nearthe front ro l l -up doors and a long a path towards B u i l d i n g 259. S h a l l o w soil sampl e sc o l l e c t ed and analyzed during the Phase I inves t igat ion de tec t ed s i g n i f i c a n t concentrationsof lead and chromium. Ground water samples did not contain detec table contaminantconcentrations. An Inter im Corrective Measures Plan was approved on July 28, 1997, top l a c e an a s p h a l t overlay on the contaminated soil to reduce exposure to the soil. Theoverlay was p l a c e d in October 1977, and inc luded a geo- t ex t i l e fabr i c to minimize thepo t en t ia l for cracking of the surface.
A Corrective Measures S t u d y and Corrective Measures Plan for removal of Bui ld ing270 and all contaminated soil and debris, inc luding the a sphal t overlay, was approved onFebruary 22, 1999. A NFA for the SWMU was approved on March 24, 2000 with approvalof the Corrective Measures I m p l e m e n t a t i o n Report.
SWMU 12. T h i s SWMU involves the battery storage area at Bui ld ing 251. The areawas used to store drained and rinsed damaged batteries and undrained, undamaged sealedbatteries. The batteries are then reused or sold by the DRMO. Battery acids and metals arepo t en t ia l contaminants. Based on a review of historical records and a site visit, which didnot reveal any evidence of s p i l l s , this SWMU was removed from the list with the Clas s 3permit m o d i f i c a t i o n approved
SWMU 13. T h i s SWMU is a water wall paint booth against the south wall of Bay 12of B u i l d i n g 5D. Poten t ia l contaminants include lacquers, thinners, enamel paint s and red-

oxide primers. The Phase I investigation col lec ted soil and ground water samples adjacentto the paint booth in and out s ide of the bu i ld ing . BNAE and VOC compounds as well ascadmium, chromium, lead and mercury were de tec t ed above background concentrations inthe surface soil and TCE was detec ted in the ground water above its M C L . Expandedinves t igat ion was conducted and subsequent rounds of s ampl ing indicated no fur ther actionrequired. Request for NFA was approved.
SWMU 14. T h i s SWMU is two water wall paint booths located along the south wallof B u i l d i n g 246. Potential contaminants are paint consti tuents. Arsenic, chromium andlead were detec ted above background concentrations but below risk based concentrations inthe soil and TCE was detected in the ground water above its MCL. Addi t ional sampleswere co l l e c t ed during the Phase II inves t igation to try to located the source of the TCEcontamination. All necessary remedial actions are now comple t e . Request for NFA wasapproved.



S W M U 17. T h i s storm water discharge area is located approximate ly two miles west
of DDOU and d i s charge s into M i l l Creek. NFA request was approved .
S W M U 19. B u i l d i n g 260 is a drive-through vehicle paint booth. S o i l and ground water
s ampl e s were c o l l e c t e d and analyzed for V O C s , S V O C s and metals to determine if the
painting operations had contaminated the surrounding environment. Lead and arsenic were
de t e c t ed in near sur face s o i l s surrounding the b u i l d i n g but the concentrations are not above
a re s ident ia l exposure scenario screening leve l s . A request for an NFA was granted on
August 4, 1998.

S W M U 23. T h i s S W M U is the sanitary and storm water sewer systems at the
f a c i l i t y . A video survey of the systems was conducted in 1995 and detected some damaged
sections. A soil boring and groundwater sampling program was initiated to determine if
damaged sections of the systems had released any contaminates to the soil and groundwater.
It was reported that h i s t o r i c a l l y some drains in the industrial area of the f a c i l i t y were
connected to the sanitary and storm water system. S o i l sample s were co l l e c t ed f rom the
soil and the groundwater surrounding the damaged areas and analyzed for V O C s , S V O C s ,
chlorinated herbicides, chlorinated pe s t i c ide s and metals. No VOCs, S V O C s , pe s t i c ide s ,
herbicides or metals were de tec t ed in the soil or groundwater at concentrations that pose a
risk to the p u b l i c or the environment. A NFA was granted on August 4, 1998.

EPA a p p r e c i a t e s the h igh ly responsive and cooperative s ty l e in which DoD has managed
the CERCLA and BRAC programs at the former DDOU f a c i l i t y . Assuming that resources are
maintained at adequate l ev e l s , EPA does not f ore s e e any m a j o r threats to DoD's ab i l i ty to
maintain adequate ly protect ive cleanup during the next f i v e years.

S h o u l d you have any questions, p l ea s e f e e l f r e e to contact J u d i t h M c C u l l e y at (303) 312-
6667.

Sincere ly,

Max H. Dodson
Assistant Regional Administrator
O f f i c e o f Ecosystems Protec t ion

and Remediation

cc: Mo S l a m - UDEQ
Connie Rauen - UDEQ



L I S T O F A C R O N Y M S

ARARs A p p l i c a b l e and A p p r o p r i a t e Requirements
BRAC Base Realignment and Closure
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
C S S Contaminant Screening S i t e
DCE cis 1 ,2-dich loroe thene
DDHU Def en s e Distribution Depot Hil l Utah
DDOU D e f e n s e Depot Ogden Utah
EPA Environmental Prot e c t i on Agency
B 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
F F A F e d e r a l F a c i l i t y Agreement
IRB Iron-Related Bacteria
MCL Maximum C l e a n u p Leve l s
NCP N a t i o n a l Cont ingency Plan
N P L N a t i o n a l Prior i t i e s Lis t
OLRA Ogden Local Redevelopment Authori ty
OU Operab l e Unit
PCBs Polychlor inat ed Biphenyl s
PCE T e t r a c h l o r o e t h e n e
R I / F S Remedial I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y
ROD Record of Decision
T C E T r i c h l o r o e t h e n e
UDEQ Utah Department of Environmental Q u a l i t y



F I V E - Y E A R REVIEW REPORT
S E C O N D FIVE-YEAR REVIEW REPORT FOR

D E F E N S E D I S T R I B U T I O N DEPOT H I L L U T A H - OGDEN S I T E

I . I N T R O D U C T I O N
D e f e n s e D i s t r i b u t i o n Depot Hil l Utah - Ogden S i t e ( D D H U ) has conducted a second
F i v e - Y e a r Review of the three operable units and the contaminant screening s i t e s (CSSs)
l o ca t ed at the former D e f e n s e Depot Ogden Utah (DDOU). T h i s report has been
prepared under requirements of S e c t i o n 1 2 1 ( c ) of the Comprehen s iv 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 (CERCLA), as amended, and S e c t i o n
3 0 0 . 4 3 0 ( l ) ( 4 ) ( i i ) o f th e N a t i o n a l Cont ingency P l a n (NCP). T h i s F i v e - Y e a r Review was
conducted in accordance with procedure s in O S W E R Direct ive 9355.7-02, Structure and
C o m p o n e n t s o f F i v e - Y e a r Reviews dated May 23, 1991; O S W E R Directive 9355.7-02A,
S u p p l e m e n t a l F i v e - Y e a r Review Guidance dated J u n e 26 , 1994; O S W E R 9355.7-03A,
S u p p l e m e n t a l F i v e - Y e a r Review Guidance dated December 21, 1995 and the Draf t
O S W E R Directive 9355.7-03B-P, Comprehens ive F i v e - Y e a r Review Guidanc e da t ed
October 1999.
F i v e - Y e a r Reviews are in t ended to evaluate whether the remedy se l ec t ed in the Record of
Decision (ROD) and i m p l e m e n t e d during remedial action remains protective of p u b l i c '
h e a l t h and the environment. S t a t u t o r y F i v e - Y e a r Reviews are required no l e 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 o f the remedial action. The f i r s t F i v e - Y e a r Reviews
were conducted on each o p e r a b l e unit s e p a r a t e l y f i v e years counting f r om the i n i t i a t i o n of
remedial action at each op erab l e unit. The F i v e - Y e a r Reviews were c o m p l e t e d for
Operable Unit 2 in J u n e 1996, Operable Unit 1 in July 1998, and Operable Unit 4 in
S e p t e m b e r 1998. T h i s F i v e - Y e a r Review wi l l cover all three operab l e units and the
C S S s .
n . S I T E C H R O N O L O G Y
In S e p t e m b e r 1997, DDOU underwent closure as part of the 1995 Base Realignment and
Clo sur e ( B R A C ) Act . The provi s ion of the D e f e n s e Base Clo sur e and Real ignment Act
of 1990 (P.L. 1 0 1 - 5 1 0 ) ( B R A C 91, 93 and 95) will be used to t r a n s f e r DDOU p r o p e r t y to
the Ogden Local Redeve l opment Author i ty (OLRA).
The f ormer DDOU site is l o ca t ed in the northern reaches of the C i t y of Ogden, Weber
County, Utah. The f ormer Depot is s i tua t ed in a semi-rural s e t t i n g with the smal l
communit ie s of H a r r i s v i l l e to the north, M a r i o t t / S l a t e r v i l l e to the west, and numerous
small f a r m s and a few s m a l l bus ines se s located to the west, east, and south. The f ormer
DDOU covered approx ima t e ly 1,100 acres in a t o p o g r a p h i c a l l y f l a t area within the Great
Salt Lake V a l l e y . It i s drained by M i l l and F o u r - M i l e Creeks, both of which traverse the
i n s t a l l a t i o n f r o m east to west.
In the p a s t , both l iqu id and s o l i d material s were d i s p o s e d of at DDOU. Oily l i q u i d
materials and combust ible solvents were burned in burning p i t s , and so l id materials were



buried in p i t s , burned, or taken o f f - s i t e for d i s p o s a l . Severa l waste d i s p o s a l areas have
been i d e n t i f i e d on p r o p e r t y f o r m e r l y c o n t r o l l e d by DDOU. In July 1987, DDOU was
p l a c e d on the N a t i o n a l Prior i t i e s Lis t (NPL) as a F e d e r a l F a c i l i t y requiring CERCLA
inve s t i ga t i on . On 30 November 1989, DDOU, EPA Region VIII, and the S t a t e of Utah
signed a F e d e r a l F a c i l i t y Agreement (FFA). The FFA d i v i d e d the burial sites at DDOU
into f o u r operab l e units. Under the NCP, "an operab l e unit is a d i s cr e t e part of a remedial
action that can f u n c t i o n i n d e p e n d e n t l y as an unit and contributes to preventing or
min imiz ing a release or threat of a release".

m. B A C K G R O U N D
A. Operab l e Unit 1
Operab l e Unit 1 ( O U 1 ) is located in the southwest part of DDOU and is composed of
Burial S i t e s 1 and 3B, as well as the b a c k f i l l material in the P l a i n C i t y Canal . Burial Site
1 was r e p o r t e d l y used for the d i s p o s a l of riot control agent and white smoke containers in
about 1945. Only non-toxic ma t e r ia l s were p l a c e d in Burial Site 3-B, i n c l u d i n g over
1,000 artic-style rubber boots. The Plain C i t y Canal was b a c k f i l l e d in the early 1970s
with debris f r o m the Burial Site 4A. Burial S i t e 4A was l o ca t ed along the northern
boundary of the Depot in Operable Unit 4. A l s o in the OU1 area but not part of OU1 are
Burial Site 3 A and the W o r l d War II Mustard S t o r a g e Area which were grouped t oge ther
in the ir own o p e r a b l e unit ( O U 3 ) based on s i m i l a r chemica l s which were managed at both
sites. The soil of the two areas was remediated as part of OU3 but the ground water is
cons idered part of OU1. Of the f i v e p o t e n t i a l sources of contaminat ion at OU1, only two
areas were i d e n t i f i e d in the OU1 ROD, the P l a i n C i t y Canal and Burial S i t e 3 A, to have
contaminated soil and were i d e n t i f i e d as sources of ground water contamination.
The P l a i n C i t y Canal was an irr igat ion canal that f l o w e d northwest between two branches
of M i l l Creek until it was b a c k f i l l e d during the period f r om 1969 to 1973 with burning pit
debris f r om Burial Site 4A. B a c k f i l l in the P l a i n C i t y Canal consi s t ed of g la s s , ash,
charcoal, a s p h a l t , p a r t i a l l y burned plas t i c-coated electrical wire, wood, concrete, p l a s t i c ,
and metal f r a g m e n t s mixed with s i l t y sand and gravel.
Burial S i t e 3 A occupied an area s l i g h t l y larger than one acre. S a m p l i n g conducted in
1988 and in 1990 indi ca t ed that six d i s t inc t burial areas containing various t y p e s of
buried i t ems were located in Burial S i t e 3 A. One su spec t ed source of contaminat ion in
the OU1 ground water is the M i s c e l l a n e o u s I t e m s Burial Area where numerous items,
i n c l u d i n g W o r l d War II-style gas mask air p u r i f i c a t i o n canisters and two one-gal lon j a r s
of oil-based p a i n t , were f o u n d during s a m p l i n g act ivi t i e s .
The contaminants d e t e c t ed in the soil and ground water at OU1 were present in r e l a t i v e l y
low concentrations. In general, only semi-volatile organic contaminants, pe s t i c ide s ,
p o l y c h l o r i n a t e d b i p h e n y l s ( P C B s ) , d i ox in s , and f u r a n s were de t e c t ed in the soil at O U 1 ,
and they were in the local ized area of the Plain Ci ty Canal. V o l a t i l e organic compounds
( V O C s ) were not de t e c t ed in the P l a i n C i t y Canal soil and debris . The groundwater in
the s h a l l o w aqui f er u n d e r l y i n g OU1 is contaminated by a variety of VOC breakdown



p r o d u c t s i n c l u d i n g vinyl c h l o r i d e and c i s - l ,2-d i ch l oro e th ene (DCE). The b a c k f i l l
material used to f i l l the P l a i n C i t y Canal i s considered the original source of these
contaminants.
DDOU, the S t a t e of Utah, and EPA Region VIII signed the ROD for OU1 in J u n e 1992.
Remedial D e s i g n / R e m e d i a l A c t i o n contract was awarded in S e p t e m b e r 1993. The soil
remedia l action was c o m p l e t e d in August 1994. Ground water c l eanup began in
December 1994 and is s t i l l ongoing.
Because of BRAC closure, the DDOU was required to do fur th er environmental site
i n v e s t i g a t i o n s b e f o r e the Depot could be turned over to the C i t y of Ogden. In the BRAC
S i t e I n v e s t i g a t i o n Report , the P l a i n C i t y Canal was i d e n t i f i e d as requiring fur th er
inves t igat ion prior to ownership transfer. During th i s invest igation, it was discovered that
there was a d d i t i o n a l soil contaminat ion in the P l a i n C i t y Canal f u r t h e r to the north of the
original soil c l eanup action at OU1. It was d e c i d e d by EPA, the S t a t e of Utah , and
DDOU to invest igate the entire length of the Plain City Canal where it had or ig inal ly
f l o w e d through the D e p o t . T h i r t e e n s eparate areas a long the canal were i d e n t i f i e d f r o m
the P l a i n C i t y Canal Remedial I n v e s t i g a t i o n Report a s requiring remedia t ion. The in i t ia l
excavation boundaries were set at least 37.5 fe e t along the axis of the canal f r om
d e s i g n a t e d p o t h o l e s with s a m p l e re su l t s above the c l eanup l eve l s . The total l inear l eng th
excavated was a p p r o x i m a t e l y 2,250 f e e t . The soil was excavated and removed o f f - s i t e
during this remedial action. Debris encountered during remedial excavation activities
were s egr ega t ed , t e s t ed for u n d e r l y i n g hazardous cons t i tuent s , and d i s p o s e d of in
accordance with the c l a s s i f i c a t i o n of the material s . F o l l o w i n g remedial activit ie s , the
work areas were restored to previous ly existing conditions. The add i t i ona l soil
r e m e d i a t i o n was c o m p l e t e d in December 1999. Because of th i s a d d i t i o n a l r emed ia t i on
action, an E x p l a n a t i o n of S i g n i f i c a n t D i f f e r e n c e (ESD) was done for the OU1 ROD in
July 2000. The ESD e x p l a i n e d the s i g n i f i c a n t d i f f e r e n c e between the soil remediation
c l eanup l eve l , the costs as soc iated with c l eanup, and the increased amount of soil
excavated f r o m the old P l a i n C i t y Canal as l i s t e d in the original ROD.
B. Operable Unit 2
Operab l e Unit 2 (OU2) is l o ca t ed on DDOU j u s t north of the F a c i l i t i e s Engineer ing
C o m p l e x , B u i l d i n g 23. OU2 is composed of the F r e n c h Drain Area, the former P e s t i c i d e
S t o r a g e B u i l d i n g , and the Parade Ground Area. The F r e n c h Drain Area consi s t s of an 8.5
f o o t by 20 f o o t area which was excavated to a d e p t h of 2.5 to 4 f e e t , f i l l e d with gravel,
and used as a mixing and l o a d i n g area for p e s t i c i d e s and herbicides . The former
P e s t i c i d e S t o r a g e B u i l d i n g ( B u i l d i n g 52) was used in the past for storing and mixing
p e s t i c i d e s . The Parade Ground is a grassy area south of the French Drain, where two oil
burning p i t s were i d e n t i f i e d in DDOU records. The exact l o c a t i o n s of these p i t s were not
known. However, soil gas and groundwater survey revealed evidence of p o s s i b l e waste
d i s p o s a l s i tes in th i s area.
Soil contaminat ion at OU2 i n c l u d e d the p e s t i c i d e ch lordane and the herbic ide bromacil.
The parade ground soil contamination consisted of organic solvents such as



t r i ch l oro e th ene , d i c h l o r o e t h e n e , t e trac loroe thene , to luene , eh tylbenzene and xylene . The
v o l a t i l e organic compound tr i ch loroe thane (TCE) is the primary contaminant of concern
in the groundwater. Other VOC's detected in sample s f r o m the w e l l s at OU2 i n c l u d e
PCE and DCE.
The ROD for OU2 was signed in S e p t e m b e r 1990 by DDOU, the S t a t e of Utah, and EPA
Region VIII. After the 1990 ROD, a d d i t i o n a l i n f o r m a t i o n was obtained which warranted
m o d i f i c a t i o n s to the ROD. A H e a l t h Based Risk Ass e s smen t and E x p l a n a t i o n of
S i g n i f i c a n t D i f f e r e n c e was pr epar ed by DDOU in 1994 to change c l e a n u p l e v e l s for
bromacil. An ESD to the ROD was issued in S e p t e m b e r 1994, incorpora t ing these
m o d i f i c a t i o n s . A second ESD was done in October 1996 to change c l e a n u p level for
ground water f r o m "below Maximum C l e a n u p L e v e l s ( M C L ) " to "at or below MCL".
Remedial d e s i g n for OU2 began in July 1991 and remedial action was s tarted in
November 1991. The soil remedial action was c o m p l e t e d in 1994. Groundwater c leanup
began in 1992. The system was shut down between October 1996 and S e p t e m b e r 1997
because c l e a n u p l e v e l s had been achieved. It was s tarted again in October 1997 a f t e r the
c l eanup l e v e l s were exceeded in groundwater s a m p l e s , and opera t ed until S e p t e m b e r
1998. Because the further operation of the p lant did not seem to be e f f e c t i v e , the system
was shut down in October 1998 p e n d i n g the re sul t s of a remedial a l t ernat ive a n a l y s i s
s tudy be ing done.
During the environmental ba s e l ine survey, new i n f o r m a t i o n was uncovered about the
l o ca t i on of the two oil burning p i t s that were l i s t e d in the ROD as the p o s s i b l e source for
ground water contamination and these p i t s were inve s t iga t ed as part of the BRAC
C l e a n u p Plan. It was d e c id ed during the remedial a l t ernat ive a n a l y s i s s t udy that soil
excavation and o f f - s i t e d i s p o s a l would remove the source area for the water
contaminat ion at OU2. Soil excavation and o f f - s i t e d i s p o s a l f r om these two burning p i t s
was c o m p l e t e d in July 2000. It was f e l t that excavation of the source area as the only
means of source control might not prove e f f e c t i v e . A carbon a d d i t i o n of vege tab l e oil to
create a b i o l o g i c a l l y active permeable-barrier wall across the l e a d i n g edge of the course
area was i n s t a l l e d . T h i s was considered the best and most c o s t - e f f e c t i v e t e chno logy for
m i t i g a t i n g or c o n t r o l l i n g the d i s s o l v e d p l u m e . Carbon a d d i t i o n c o u p l e d with excavation
should reduce the t ime required to achieve M C L s and increase the p o s s i b i l i t y of
achieving M C L s at the source area.
C. Operable Unit 4
Operable Unit 4 (OU4) is located at the north end of DDOU a d j o i n i n g Weber County
Fairground's western entrance way and park ing area. OU4 consi s t s of open burning
trenches, an o i l - h o l d i n g / b u r n i n g p i t , f i r e tra ining oil burning p i t , f l u o r e s c e n t tubes burial
areas, sanitary landfill and a methyl bromide c y l i n d e r / w a t e r p u r i f i c a t i o n tab l e t burial
area.
OU4 is composed of Burial S i t e s 4-A through 4-E. Burial S i t e 4-A contained two
s h a l l o w burning p i t s that were used f r o m the mid-1950s to 1975. M a t e r i a l s d i s p o s e d of
and burned in t h i s l o ca t i on i n c l u d e wood, crating material , paper , d i sp en sary wastes, and



used motor o i l s and greases. Burial Site 4-B was r e p o r t e d l y used for the d i s p o s a l of
f l u o r e s c e n t tubes f r o m the m i d - 1 9 5 0 s to the la te 1960s. Burial Site 4-C cons i s t ed of f our
s h a l l o w trenches that were used as a sanitary l a n d f i l l f r o m 1969 to 1972. M a t e r i a l s
d i s p o s e d of in Burial Site 4-C i n c l u d e d numerous cans of jam and j e l l y . Burial S i t e 4-D
was r e p o r t e d l y used as a burial site for cyl inder s of methyl bromide f rom the mid-1940s
to the mid-1960s . A l t h o u g h no methyl bromide c y l i n d e r s were found during si te
i n v e s t i g a t i o n s , large quant i t i e s o f b o t t l e s containing water p u r i f i c a t i o n t a b l e t s were
encountered. Burial Site 4-E cons i s t s of a sha l l ow trench that was used as an oil h o l d i n g
and burning pit f rom the mid-1950s to mid-1960s. T h i s site was used to d i spo s e of
r e f u s e , waste o i l s , c o m b u s t i b l e so lvent s , and indus t r ia l wastes several t imes a year.
Depot records i n d i c a t e that t h i s area was also used as a f i r e t ra ining area.
A n a l y s i s of soil s a m p l e s revealed that the soil in Burial S i t e 4-E is the primary source of
ground water contamination. Burial Site 4-A is considered a p o t e n t i a l secondary source.
I n v e s t i g a t i o n s in the other burial s i t e s did not reveal any evidence that the ma t e r ia l s
d i s p o s e d of at those l o c a t i o n s are c on tamina t ing the s h a l l o w ground water or the soil.
OU4 cons i s t ed of both soil and groundwater contaminat ion, The contaminants of
concern in the soil are l e a d , arsenic, PCBs, V O C s , and debri s a s soc iated with the burial
areas. The contaminants a s soc ia t ed with the groundwater are V O C s ( i n c l u d i n g benzene,
DCE, T C E , and vinyl ch l o r id e) , d i o x i n s / f u r a n s and PCBs.
DDOU, the S t a t e of Utah and EPA Region VIII signed the ROD for OU4 in S e p t e m b e r
1992.
Remedial D e s i g n / R e m e d i a l A c t i o n Contract was awarded in October 1993 to p e r f o r m the
s e l e c t ed c l eanup. The soil r emed ia t i on action was c o m p l e t e d in J u n e 1995. Groundwater
c l eanup began in July 1995 and is s t i l l ongoing.
During the i n s t a l l a t i o n of the OU4 groundwater treatment system, vinyl c h l o r i d e
contamination was d e t e c t ed at some of the p r o p o s e d i n j e c t i o n well l o ca t i on s , which were
prev i ou s ly be l i eved to be f r e e of sub sur fac e contamination. It was d e c i d e d at thi s time
that f u r t h e r inve s t iga t i on was needed in the d e l i n e a t i o n of the extent of vinyl c h l o r i d e
contamination. A f t e r f u r t h e r inve s t i ga t i on , the p lume was r e d e f i n e d and e xpanded to
i n c l u d e areas beyond the original p l u m e boundary. Most of the newly discovered
groundwater p lume is being captured by the exist ing pump and treat system; however, the
northern l ob e of the new p l u m e is not. DDOU determined that the a d d i t i o n of an
extraction trench instead of more extraction w e l l s would quickly and more e f f i c i e n t l y
capture thi s northern lobe of the groundwater plume. An extract ion trench was i n s t a l l e d
and an ozonation treatment system was constructed. T h i s system treats the extracted
ground water by an advanced o x i d a t i o n process using ozone and hydrogen perox ide . The
treated ground water is d i s charged into the sanitary sewer. The new system was
opera t i ona l in March 1999. During the BRAC Environmental Base l ine Survey, aerial
pho tograph s of the Depot from 1950 were discovered which revealed the presence of a
f i v e f ormer d i s p o s a l trenches and an oil pit in the area where B u i l d i n g s 15C and 16C
were la t er cons tructed. It was f e l t that the oil pit was the p r o b a b l e source of the v o l a t i l e



organic c ompounds d e t e c t e d in the northern lobe of the p l u m e . A d d i t i o n a l i n v e s t i g a t i o n s
were done in t h i s area and an e x p l o r a t i o n trench was made to ascertain the exact l o ca t i on
of the d i s p o s a l trenches and the oi l p i t . The re su l t s f r om these i n v e s t i g a t i o n s nece s s i ta t ed
that a d d i t i o n a l soil excavation and o f f - s i t e soil removal be done. The excavation and off-
si te removal was c o m p l e t e d in J a n u a r y 1999. Because f u n d a m e n t a l changes were made
to the f i n a l Remedial A c t i o n P l a n described in the ROD, a ROD A m e n d m e n t was made
in S e p t e m b e r 2000.

I V . R E M E D I A L A C T I O N S
A. Remedy S e l e c t i o n :
The s e l e c t ed remedy for O U 1 , OU2, and OU4 was on-site groundwater treatment and
o f f - s i t e l a n d f i l l d i s p o s a l o f contaminated soi l .
The p u r p o s e of excavation and o f f - s i t e landfi l l d i s p o s a l of soil and debr i s was to protect
p e o p l e and the environment by removing the po t ent ia l for contact with contaminants
present in the material . T h i s would al so e l imina t e any p o s s i b i l i t y of the contaminants
l each ing into the s ha l l ow groundwater in the future.
The p u r p o s e o f the groundwater treatment f a c i l i t i e s was to e l i m i n a t e / c o n t a i n the o f f - s i t e
migrat ion of contaminated groundwater and to treat it to at or below M C L s . T h i s w i l l
al so result in c o m p l i a n c e with all 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).
B. Evaluation of Remedy S e l e c t e d for S o i l Remediation Treatment:
The r emed ia t i on s t a n d a r d s for soil c l eanup a c t i v i t i e s were the concentrations of
contaminant s in soil at their d e s i g n e d c l eanup l eve l s . V e r i f i c a t i o n t e s t i n g was required to
ensure that all s o i l s having contaminant concentrations above c l eanup l e v e l s were
removed.
C. Eva lua t i on of Remedy S e l e c t e d for Ground Water T r e a t m e n t :
Operable Unit 1
The ground water is extracted f r om 16 ground water extraction we l l s and then the water
is p u m p e d through an air s t r i p p e r . The treated water is i n j e c t e d ( p u m p e d ) back into the
same a q u i f e r with 16 ground water i n j e c t i o n w e l l s . T h i s ground water extract ion and
treatment is e m p l o y e d to control p o t e n t i a l f u t u r e exposure and risks associated with
c o n s u m p t i o n or contaminated ground water. The ground water extract ion and treatment
began in December 1994.
Operat ion of the OU1 treatment system has re sul t ed in a general r emed ia t i on of impac t ed
ground water through time. The area of at tainment, measured contaminant
concentrations in ground water, and measured contaminant concentrations in treatment
p l a n t i n f l u e n t has all decreased since the treatment system began operat ing. The area of
attainment (that area where ground water contaminant concentrations exceed the c l eanup
o b j e c t i v e s ) has d i m i n i s h e d since the system began opera t ing in October 1994. The



ground water treatment system has removed a p p r o x i m a t e l y 95% of the VOC
contaminant s that were de t e c t ed during the original Remedial I n v e s t i g a t i o n / F e a s i b i l i t y
S t u d y (RI/FS) for OU1. W i t h th e e x c e p t i o n o f groundwater in th e v i c i n i t y o f moni tor ing
well J M M - 2 2 , the ground water r emed ia t i on program a p p e a r s to have reached the
c l eanup goa l s e s t a b l i s h e d by the ROD for th i s op erab l e unit.
The ground water treatment system has had a prob l em with iron-related bacteria (IRB).
T h i s has caused a m a j o r concern because of the d i f f i c u l t y mainta in ing the system d e s i g n
f l o w rates. T h i s d i f f i c u l t y is due in part to the presence of ind ig enou s IRB in the aqu i f e r
and its t endency to f l o u r i s h wi th in the treatment system, thereby reducing the system
per formance . The p r o b l e m i s c ompounded by the s h a l l o w water tab l e which l i m i t s the
dynamic head a v a i l a b l e to the i n j e c t i o n system and the r e l a t i v e l y low aqu i f e r
t ransmi s s iv i ty which inhib i t s both extraction and i n j e c t i o n rates. The extract ion well
l i n e s were r ep la c ed to clear the l i n e s of f o r e i g n material , which increased the f l o w to and
f r o m the p l a n t . An aggres s ive well maintenance and accelerated ground water extraction
program has been i m p l e m e n t e d . A l s o , a b ioc ide i n j e c t i o n system is currently being t e s t ed
at two ex tract ion w e l l s to see if it wi l l prevent the f o u l i n g of the new i n f l u e n t p i p i n g and
reduce b i o f o u l i n g throughout the system.
O p e r a b l e Unit 2
A ground water pump-and-trea t system of 10 extraction w e l l s a l ong the p l u m e center l ine
and a to ta l of 21 i n j e c t i o n w e l l s on either s i d e of the p l u m e were i n s t a l l e d in 1992. The
OU2 d i s s o l v e d contaminant p l u m e has been reduced to a p p r o x i m a t e l y one-third its
original size since the ground water ex trac t ion and r e- in j e c t i on remedial measure was
i m p l e m e n t e d in 1992, and was s u c c e s s f u l in reducing contaminant concentrations to
below M C L s throughout the p lume . The system was shut down between October 1996
and S e p t e m b e r 1997 because c l e a n u p l e v e l s had been achieved. The system was
restarted due to the moni tor ing well r e su l t s i n d i c a t i n g that contaminant l e v e l s exceeded
regulatory s t a n d a r d s in some w e l l s . It was opera t ed between October 1997 and
S e p t e m b e r 1998. An interim shutdown of the system was started in October 1998 while
an o p t i m i z a t i o n s t u d y was done to select a more e f f e c t i v e remedy for the ground water at
OU2. It was f e l t that the e x i s t ing treatment system had l i t t l e e f f e c t on the contaminated
ground water p l u m e during the p r e c e d i n g three years. The behavior of the p l u m e was
v i r t u a l l y the same whether the system was on or off. The maximum TCE concentrations
f o l l o w e d a clear seasonal cycle, p r o b a b l y driven by seasonal f l u c t u a t i o n s wi thin the
shal low aquifer. Every year, maximum concentrations were the highest in the winter and
early s p r i n g and were lowest in the early summer. T h i s pa t t ern p e r s i s t e d whether the
system was on or off.
The apparent source of the ground water contamination is the site of two or more former
burn p i t s used for f i r e t ra ining exercises a p p r o x i m a t e l y between 1955 and 1965. The
burn p i t s were l o ca t ed at the northwest end of the Parade Ground, which was covered by
a basebal l f i e l d . It was d e c id ed that soil excavation and o f f - s i t e d i s p o s a l of these burning
p i t s would remove the source area for the water contamination at OU2. T h i s removal
action was c o m p l e t e d in July 2000. It was f e l t that excavation of the source area as the
only means of source control might not prove e f f e c t i v e . A carbon a d d i t i o n of vege table



oil to create a b i o l o g i c a l l y active permeable-barrier wall across the l e a d i n g edge of the
course area was i n s t a l l e d . T h i s was considered the best and most c o s t - e f f e c t i v e
t e c h n o l o g y for m i t i g a t i n g or c o n t r o l l i n g the d i s s o l v e d p lume. Carbon a d d i t i o n c o u p l e d
with excavation should reduce the t ime required to achieve M C L s and increase the
p o s s i b i l i t y of achieving M C L s at the source area. A revised OU2 Groundwater S a m p l i n g
P l a n was i n i t i a t e d in January 2000 to continue monitoring the OU2 contaminated ground
water plume. The ground water extraction and r e - in j e c t i on system is being maintained
and kept operat ional in the event that its use becomes necessary to control an e x p a n d i n g
p l u m e o r i g i n a t i n g at the source, but remain o f f - l i n e unle s s required.
Operable Unit 4
The ground water treatment system at OU4 is f u n c t i o n i n g as d e s igned and is r e s u l t i n g in
an overall reduction of contaminants of concern on the site, and capture of the
contaminant p lume . The h y d r a u l i c control continues to be e f f e c t i v e , with i n j e c t i o n well
mounds on ei ther s i d e of e x trac t i on well d e p r e s s i o n s within the p lume. The artesian head
in the d e e p e r water s u p p l y a q u i f e r continues to be above the s h a l l o w water tab l e ,
p r e c l u d i n g downward s e epage and contamination of the deeper aqui fer . The analyt i ca l
re su l t s f r o m the semi-annual s a m p l i n g of the monitoring w e l l s i n d i c a t e an overall
reduct ion in the contaminant s of concern in s id e the p lume.
The ground water treatment system has had a p r o b l e m with ERB. T h i s d i f f i c u l t y is due in
part to the presence of i n d i g e n o u s IRB in the a q u i f e r and its t endency to f l o u r i s h wi th in
the treatment system, thereby r educ ing system per formance . The p r o b l e m i s
c ompounded by the s h a l l o w water table , which l i m i t s the dynamic head a v a i l a b l e to the
i n j e c t i o n system, and the r e l a t i v e l y low a q u i f e r t r a n s m i s s i v i t y , which i n h i b i t s extract ion
and i n j e c t i o n rates. The contractor has i n i t i a t e d a vigorous preventive maintenance
program to try to combat t h i s prob l em.
During i n s t a l l a t i o n of the OU4 ground water treatment system, vinyl c h l o r i d e
contaminat ion was de t e c t ed at some of the p r o p o s e d i n j e c t i o n well l o ca t i on s , which were
p r e v i o u s l y bel ieved to be f r e e of s ub sur fa c e contamination. It was d e c i d e d at t h i s t ime
that f u r t h e r i n v e s t i g a t i o n was needed to in the d e l i n e a t i o n of the extent of vinyl c h l o r i d e
contamination. A f t e r f u r t h e r inve s t iga t i on , the p lume was r e d e f i n e d and e x p a n d e d to
i n c l u d e areas beyond the original p l u m e boundary. Most of the newly di scovered ground
water was being captured by the e x i s t ing p u m p and treat sys tem; however, the northern
lobe of the new p l u m e was not. It was determined that the a d d i t i o n of an extraction
trench ins tead of more extract ion w e l l s would quick ly and more e f f i c i e n t l y capture t h i s
northern lobe of the ground water plume. The p u m p and treat system was a l r eady
opera t ing near its d e s i g n c a p a c i t y and would have required extensive r e t r o f i t t i n g to
h a n d l e the a d d i t i o n a l water. The c o s t - e f f e c t i v e a p p r o a c h was the i n s t a l l a t i o n of an
extraction trench and treatment of extracted water by an ozonation system, and d i s charge
of treated water to a sanitary sewer system to addre s s t h i s por t i on of the r e d e f i n e d p lume .
The new system became operat ional in March 1999.



D. Operat ion and Maintenance: The f o l l o w i n g o u t l i n e s the cont inuing work that wi l l be
ongoing:

E n v i r o n m e n t a l / p e r f o r m a n c e monitoring w i l l continue to be conducted in
accordance with a p p l i c a b l e monitoring p l a n s .
Opera t i on and maintenance of the ground water treatment f a c i l i t i e s at OU1 and
OU4 wi l l continue. The ground water treatment f a c i l i t y at OU2 is being
mainta ined and kept opera t i onal in the event that its use becomes necessary but
remains o f f - l i n e as required.

V . F I V E - Y E A R REVIEW P R O C E S S
The f iv e-year review was conducted by DDHU environmental per sonne l . T h i s f ive-year
review cons i s t ed of a review of relevant documents and a s i t e in sp e c t i on . A l e t t e r w i l l be
sent to the i n d i v i d u a l s l i s t e d in the Communi ty Rela t i on s P l a n a d v i s i n g them that a new
f ive-year review has been conducted and the report is a v a i l a b l e in the A d m i n i s t r a t i v e
Record maintained at the f o rmer DDOU.

V I . F I V E - Y E A R REVIEW F I N D I N G S
S i t e I n s p e c t i o n : Repre s en ta t iv e s of the DDHU Environmental O f f i c e took part in a s i te
i n s p e c t i o n on October 15, 2000. During the site i n s p e c t i o n , remedial sys tems were
i n s p e c t e d and groundwater-monitoring e f f o r t s were observed. The i n s p e c t i o n evaluated
the groundwater treatment systems at OU1 and OU4. The groundwater treatment
systems were f o u n d to be opera t ing and f u n c t i o n i n g p r o p e r l y . All groundwater extract ion
and i n j e c t i o n well covers were intact and l o ck ed , with no s igns of damage. The treatment
sys t ems at OU1 and OU4 are mainta ining an average rate of 100 gpm. Visual i n s p e c t i o n
of the p u m p s and treatment sys t em showed l i m i t e d signs of wear and minimal rust. In
the p a s t , the groundwater treatment systems have had a prob l em with IRB. The
contractor has i n i t i a t e d a vigorous preventive maintenance program to combat thi s
prob l em.
Progress Repor t s : The d a t a received f r o m our quarterly r e p o r t s d emons t ra t e s that the
treatment sys t ems have reduced the contaminant l e v e l s at the two op erab l e units (OU1
and OU4). Documents are attached which show this reduct ion. (Enclosures 1 and 2)

A S S E S S M E N T
The f o l l o w i n g c onc lu s i on s s u p p o r t the de t erminat ion that the remedies s e l e c t ed at the
former DDOU are pro t e c t iv e of human hea l th and the environment.
Question A: Are the remedies f u n c t i o n i n g as intended by the d e c i s i on documents?

The remedie s at the o p e r a b l e units are f u n c t i o n i n g as in t ended by the dec i s i on
documents.
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Question B: Are the a s s u m p t i o n s used at the t ime of remedy s e l e c t i on s t i l l v a l i d ?
The a s s u m p t i o n s used at the time of remedy s e l e c t i on are s t i l l v a l i d .

Questions C: Has any other i n f o r m a t i o n come to l i g h t that could cal l into ques t ion the
p r o t e c t i v e n e s s of the remedie s?

No a d d i t i o n a l i n f o r m a t i o n has been i d e n t i f i e d that would cal l into ques t ion the
pro t e c t iv ene s s of the remedies.

. D E F I C I E N C I E S
No d e f i c i e n c i e s were noted during thi s review.

I X . 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
Recommendations are as f o l l o w s :
Operable Unit 1
Operation of the OU1 treatment system has re sul ted in a general r emed ia t i on of impac t ed
ground water through time. The area of a t ta inment , measured contaminant
concentrat ions in groundwater, and measured contaminant concentrations in treatment
p l a n t i n f l u e n t has all decreased since the treatment system began opera t ing . In view of
t h i s progre s s , it is a p p r o p r i a t e to evaluate whether changes to the r emed ia t i on system
could be made to improve its e f f i c i e n c y . The current system has s u c c e s s f u l l y addre s s ed
the contaminat ion prob l em that exi s ted prior to 1995, but it is no longer i d e a l l y suited to
the d i f f e r e n t d i s t r i b u t i o n of contaminants that ex i s t s today. DDHU tasked the COE to do
an o p t i m i z a t i o n s t u d y to see if it was p o s s i b l e to m o d i f y the current system to e x p e d i t e
the a c c o m p l i s h m e n t of the remediat ion o b j e c t i v e whi l e reducing opera t ing costs.
A c c o r d i n g l y , several a l t e rna t iv e scenarios for ground water treatment were examined to
addre s s the r e m e d i a t i o n of r e s idual ground water contaminat ion at OU1. T h e s e
al t ernat ive s inc lude:

No change to the ex i s t ing system.
Reduced p u m p i n g rates of s e l e c t ed extract ion w e l l s .
I n s t a l l a t i o n of new extraction we l l s .
M o d i f i c a t i o n to the c o m p l i a n c e ground water monitoring p l a n .
R e c o n f i g u r a t i o n of the i n j e c t i o n wel l system.
An inve s t i ga t i on to ascertain if there is a continuing source in the v i c in i ty
o f J M M - 2 2 .

Operab l e Unit 2
As a contingency, DDHU can m o d i f y the e x i s t ing OU2 extract ion system to contain
ground water migrat ing f r o m the source area in case contaminant concentrations reach
u n a c c e p t a b l e l e v e l s at Extract ion W e l l s 2, 3 or 4. T h i s m o d i f i c a t i o n wi l l a l l o w the so le
operat ion of Extrac t ion W e l l 2 and p o s s i b l e Extract ion W e l l 3, but only if necessary.
New extract ion w e l l s are not considered necessary and are not recommended. The
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m o d i f i e d system would only be turned on if a VOC exceeds its MCL at p o i n t - o f -
c o m p l i a n c e wel l Ex trac t i on W e l l 2 for two consecutive semi-annual moni t or ing events or
sent ine l we l l Extrac t ion W e l l 4 for any s i n g l e event, and an increasing trend in
concentrat ions nearer to the source is evident. The extract ion system would be turned off
when the concentration for a contaminant exce ed ing its MCL is below the MCL for two
consecutive semi-annual monitoring events.
O p e r a b l e Uni t 4
DLA has i n i t i a t e d a Remedial Process O p t i m i z a t i o n p r o j e c t to improve the e f f i c i e n c y and
e f f e c t i v e n e s s o f active r emed ia t i on systems. The US Air F o r c e Center f or Environmental
E x c e l l e n c e i s p r o v i d i n g technical oversight for th i s p r o j e c t . T h e y w i l l b e eva lua t ing the
e f f e c t i v e n e s s and e f f i c i e n c y of the current ground water extract ion, treatment and
discharge systems in achieving ground water containment and remediation at OU4. T h i s
s t udy should generate r e c ommenda t i on s o f prac t i ca l me thod s f or o p t i m i z i n g the e x i s t ing
r e m e d i a t i o n sys t em at OU4 and to i d e n t i f y those part s of the e x i s t ing regulatory
framework that s hou ld be examined for t h i s a p p l i c a b i l i t y to current c ond i t i on s at D D H U .
T o a c c o m p l i s h these g o a l s , t h e s tudy w i l l :

Evalua t e the e f f e c t i v e n e s s and e f f i c i e n t of the current ground water extract ion,
Treatment and discharge systems in achieving ground water containment and
Remed ia t i on at OU4 and prov id e recommendat ions for o p t i m i z a t i o n or improve-
ments;
Use E P A - a p p r o v e d s t a t i s t i c a l m e t h o d o l o g y to evaluate the degree to which
c o m p l i a n c e has been achieved on a s i te-to-si te ba s i s ;
Evaluate the exi s t ing monitoring networks and long-term monitoring p l a n s and
p r o v i d e recommendat ions f o r their o p t i m i z a t i o n ;
Evaluate the e x i s t i n g regulatory framework and remedial action o b j e c t i v e s for
groundwater p l u m e s at OU4;
Provide r e commendat ions for d e v e l o p i n g site moni tor ing and closure s trategie s .

X . P R O T E C T I V E N E S S S T A T E M E N T
DDHU c e r t i f i e s that the remedies selected for this site are or wil l be f u l l y impl ement ed
and w i l l remain p r o t e c t i v e of human h e a l t h and the environment.
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X L N E X T F I V E - Y E A R REVIEW
T h i s is a s ta tu tory si te that requires ongoing f ive-year reviews. The next review wi l l be
conduc t ed wi thin f i v e years o f the c o m p l e t i o n o f t h i s f ive-year review report . The
c o m p l e t i o n da t e is the da t e of the s ignature cover attached to the f r on t of th i s report .

. O T H E R C O M M E N T S
The CSSs were d i s cu s s ed under th e Area o f N o n c o m p l i a n c e S e c t i o n in th e F i v e - Year
Review f o r O U 2 c o m p l e t e d i n J u n e 1996. T h e F e d e r a l F a c i l i t y Agreement l i s t e d 9 C S S s
to be inves t igated under the Remedial I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y at DDOU. It was
de t ermined that these s i t e s would be inve s t iga t ed a f t e r the r emed ia t i on had taken p l a c e at
the 4 operab l e units. The f o l l o w i n g i s a brie f d e s c r i p t i o n of the original nine CSSs and
the s tatus of remedial action:
(1) DDT S t o r a g e . B u i l d i n g 5X was used to store DDT when DDOU became the

c o l l e c t i o n po in t for DDT storage for western s tate s a f t e r EPA banned i t s use. The
storage areas were regular ly checked for damaged or leaking containers and all
damaged containers were recontainerized in 5 5 - g a l l o n drums. STATUS: The
ana ly s e s f r o m the wipe s a m p l e t e s t i n g done in t h i s b u i l d i n g de t ermined there was no
contamination. It was d e c i d e d by EPA, UDEQ and DDHU that no f u r t h e r action was
necessary.

(2) DDT and H a z a r d o u s C h e m i c a l S t o r a g e . B u i l d i n g 4X was used to store D D T ,
acids , bases and so lvent s . DDT was managed in thi s b u i l d i n g under the same
procedure s a s in B u i l d i n g 5X. STATUS: The analyse s f r o m th e wipe s a m p l e t e s t i n g
done in th i s b u i l d i n g de termined there was no contamination. It was d e c i d e d by
EPA, UDEQ, and DDHU that no f u r t h e r action was, necessary.

(3) H a z a r d o u s Chemi ca l S t o r a g e . B u i l d i n g 275 was used for chemical storage under
procedures s i m i l a r to B u i l d i n g 4X and 5X. STATUS: The analyses f r o m the wipe
s a m p l e t e s t i n g done in t h i s b u i l d i n g de termined there was no contamination. It was
de c id ed by EPA, UDEQ, and DDHU that no f u r t h e r action was necessary.

( 4 ) V a u l t e d L e a k i n g T r a n s f o r m e r s . T h i s site inc luded several d i f f e r e n t l o ca t i on s
where a total of f o r t y vau l t - enc lo s ed t ran s f ormer s showed s igns of l i g h t s e ep ing or
l e a k i n g . The t ran s f o rmer s , containing Pyranol Oil composed of P C B s were
rep laced , and seepage on the vaults was cleaned up. The PCB transformers and
res idue was then d i s p o s e d of in 1982 and 1983. The vault s contained serviceable
t ran s f o rmer s , which showed no signs of s e epage or leakage. STATUS: Remedial
ac t iv i t i e s were c o m p l e t e d at the indoor vaulted trans formers in J u n e 1998.
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(5) T r a n s f o r m e r S t o r a g e . Leak ing t r a n s f o r m e r s removed f r o m the vaul t s were he ld in
B u i l d i n g 1 I B - 2 p r i o r t o d i s p o s a l by the D e f e n s e Proper ty D i s p o s a l O f f i c e . The
t r a n s f o r m e r s were stored in metal pans in order to catch any l eak ing o i l s . STATUS:
Initial s a m p l i n g c onduc t ed at t h i s s i te de termined that PCBs were not present. It was
d e c i d e d by EPA, UDEQ and DDHU that no f u r t h e r action was necessary.

(6) N o n v a u l t e d L e a k i n g T r a n s f o r m e r s . Eleven l e a k i n g t ran s f o rmer s , mounted on
racks in f o u r areas, were f o u n d to be f i l l e d with Pyronal PCB Oil. T h e s e l eak ing
PCB t ran s f o rmer s had contaminated the mounting racks and sur face soil beneath
them. The t ran s f ormer s , mount ing racks and contaminated soil were removed and
d i s p o s e d of in 1982 and 1983 and new trans f ormer s and mount ing racks were
i n s t a l l e d . STATUS: Remedial action was c o m p l e t e d in May 1998.

(7) P i s t o l Range and Old S k e e t Range. The p i s t o l and skeet ranges have never had
extensive use and the spent car tr idge s f r o m both ranges and the lead f r o m the p i s t o l
range have already been cleaned up and turned in to the D e f e n s e P r o p e r t y D i s p o s a l
O f f i c e . STATUS: Remedial ac t ion was c o m p l e t e d in December 2000.

(8) W o r l d War II M u s t a r d S t o r a g e Area. Over one m i l l i o n p o u n d s of mustard gas
was stored in one-ton containers in the i g l o o area near B u i l d i n g 118 f r om 1942 to
1946. Chemical agent i d e n t i f i c a t i o n sets were also stored in t h i s area. No prob l ems
were repor t ed with storage of the one-ton containers. However, several subs tandard
containers of the chemical agent i d e n t i f i c a t i o n sets were received and i m m e d i a t e l y
d i s p o s e d of in O p e r a b l e Unit 3. STATUS: U p o n f u r t h e r inve s t iga t i on of CSS #8, i t
was de termined that no f u r t h e r action was necessary. T h i s was agreed upon by the
S t a t e o f U t a h and EPA Region VIII in July 1991.

(9) W e s t e r n Boundary Area. The western boundary occupies a s t r ip measuring
a p p r o x i m a t e l y 7,000 f e e t a long the western p r o p e r t y boundary of the DDOU f a c i l i t y .
T o m l i n s o n Road (1200 W e s t ) extends in a north-south d irec t ion and l i e s j u s t out s ide
the entire western margin of the western boundary area. STATUS: During
i n v e s t i g a t i o n , it was de termined that thi s area compri sed the northern part of the Old
P l a i n C i t y Canal . Remed ia t i on action was c o m p l e t e d during the second phase of the
OU1 c l e a n u p of the P l a i n C i t y Canal and was c o m p l e t e d in December 1999.
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S U P P O R T I N G D A T A
FOR

OPERABLE U N I T 1

E N C L O S U R E 1



S U M M A R Y O F V I N Y L C H L O R I D E A N D T C E C O N C E N T R A T I O N S F R O M O U 1
C O M P L I A N C E W E L L S

W E L L I D
J M M - 4 7 R
A E H A - 9
J M M - 5 9
J M M - 2 2
J M M - 3
E S E - 1 5
J M M - 6 0 R
J M M - 1 9
J M M - 1 7
J M M - 2 9
J M M - 6 3
J M M - 4 8
J M M - 6
J M M - 6 2
J M M - 2 0

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

W E L L S DOWN G R A D I E N T

W E L L S C R O S S G R A D I E N T

W E L L U P G R A D I E N T

V I N Y L C H L O R I D E
APR 91

7.8
10.0

N D
7.8
ND
2.9

—
5.6
_
—
—
—
1.3
—
ND

ue/L
Y E A R 1 Y E A R 6
OTR 1 O

2.2
4.0

—
5.6
N D
1.4
1.1
3.3
ND
ND
ND
ND
ND
ND
ND

T R 3
N D
3.7
0.8
5.3
N D
ND
0.9
2.5
ND
ND
ND
ND
ND
ND

ND

APR 91
ND
ND
ND
ND
ND
0.9
—
ND
_
—
—
—
ND
—
ND

T C E
Y E A R 1

OTR 1
ND
ND
N D
ND
N D
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ue/L
Y E A R 6
OTR 3

ND
0.5
2.3
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



T r e a t m e n t P l a n t I n f l u e n t
Contaminant Versus T i m e

Operable U n i t -1
Defens e D e p o t , H i l l , Utah

J u l y 1999

6.7

-Vinyl C h o r i d e

-cis-1,2-DCE

- T C E

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Q U A R T E R

F i g u r e 6. Plot of VOC concentration versus time for plant inf luent.



O U 1 E X T R A C T I O N W E L L D A T A F O R V I N Y L C H L O R I D E
J A N 9 7 *

EW-1 1.4
EW-2
EW-3 0.97
EW-4
EW-5
EW-6
EW-7
EW-8 3.00
EW-9
EW-10
E W - 1 1
EW-12
EW-13
EW-14
EW-15
EW-16

A U G 9 8
0.68
0:58
0.54
2.30
4.30
1.20
1.90
0.53
2.80
ND
ND
0.91
0.81
1.20

ND
3.10

J U L 9 9
0.5
0.8
0.8
1.8
1.5
1.6
1.8
1.8
0.8
1.5

ND
ND
1.40
0.60
ND
1.20

* O N L Y 3 EXTRACTION W E L L S WERE S A M P L E D IN JAN 97 .



G U I E X T R A C T I O N W E L L D A T A F O R T C E

J A N 9 7 *
EW-1 ND
EW-2
EW-3 0.93
EW-4
EW-5
EW-6
EW-7
EW-8 ND
EW-9
E W - 1 0
E W - 1 1
E W - 1 2
E W - 1 3
E W - 1 4
E W - 1 5
EW-16

*ONLY 3 EXTRACTION W E L L S WERE S A M P L E D IN JAN 97.

A U G 9 8
ND
ND
0.95
2.60
ND
ND
ND
0.59
ND
0.70
ND
ND
2.70
ND
0.97
ND

J U L 9 9
ND
ND
ND
1.0

ND
ND
ND
ND
2.1
ND
0.8
0.5
0.5
0.9
ND
ND



O U 1 E X T R A C T I O N W E L L D A T A F O R D C E

J A N 9 7 *
EW-1 4.5
EW-2
EW-3 4.0
EW-4
EW-5
EW-6
EW-7
EW-8 6.6
EW-9
EW-10
E W - 1 1
E W - 1 2
EW-13
EW-14
E W - 1 5
EW-16

*ONLY 3 EXTRACTION W E L L S WERE S A M P L E D IN JAN 97.

A U G 9 8
2.30
2.00
3.60
7.60
4.70
3.00
4.40
2.50
7.10
7.50
0.99
2.10
4.10
2.40

ND
3.50

J U L 9 9
1.70
2.00
2.20
5.20
2.50
2.90
3.00
4.10
3.10
4.40
1.30
1.90
3.00
2.00
0.60
2.20



S U P P O R T I N G D A T A
F O R

O P E R A B L E U N I T 4

E N C L O S U R E 2



S u m m a r y of TCE and Benzene Concentra t ions f r o m OU-4 Compl ianc e Moni t or ing W e l l s

Locat ion and P u r p o s e

W e l l upgrad i en t o f p l u m e

W e l l s in s ide o f p l u m e

Deep groundwater (ar t e s ian) w e l l s used to monitor
q u a l i t y o f lower aqu i f e r

W e l l s downgradient of the p l u m e used to monitor
remedia t i on progress o f p l u m e
W e l l s cross-gradient of the p l u m e used to monitor
whether p l u m e is being contained during r emed ia t i on

a Well JMM- 7R replaced JMM-S2R in the First Quarter of the Fourth Year. Groundwater samples from JMM-52R foamed in the lab due to the presence of surfactants.
WelUMM-14R was re-installed March 1999.
"—" denotes the well did not exist at this time.

Hg/L denotes micrograms per liter.
J qualifier indicates that the compound was positively identified but the quantitation is an estimate.
NA denotes the sample was not analyzed for this compound.
ND denotes the compound was not detected above the method detection limit.
Q denotes Quarter.
Results in bold indicate values above the cleanup level.
Shaded cells indicate values above the method detection limit.
U qualifier indicates that the compound was not detected above the specified quantitation limit.



S u m m a r y o f V i n y l C h l o r i d e and DCE C o n c e n t r a t i o n s f r o m OU-4 C o m p l i a n c e M o n i t o r i n g W e l l s
V i n y l C h l o r i d e , p . g / L

Loca t i on and P u r p o s e Y e a r 1 Quarter 1 Year 5 Quarter 3 Y e a r 1 Quarter 1 Y e a r 5 Quarter 3

W e l l u p g r a d i e n t o f p l u m e

W e l l s inside o f p l u m e

Deep groundwater (ar t e s ian)
w e l l s used to monitor q u a l i t y of
lower a q u i f e r
W e l l s down-gradient o f t h e
p l u m e used to moni tor
r e m e d i a t i o n progre s s o f p l u m e
W e l l s cross-gradient o f t h e
plume. Used to monitor if p l u m e
is being contained dur ing
remedia t ion.

a Well JMM-7R replaced JMM-52R in the First Quarter of the Fourth Year. Groundwater samples from JMM-52R foamed in the lab due to the presence of surfactants.
WellJMM-14R was re-installed March 1999.
"—" denotes the well did not exist at this time.
Hg/L denotes micrograms per liter.
DCE denotes cis-l,2-dichloroethene.
J qualifier indicates that the compound was positively identified but the quantitation is an estimate.
NA denotes the sample was not analyzed for this compound.
ND denotes the compound was not detected above the method detection limit.
Results in bold indicate values above the cleanup level.
Shaded cells indicate values above the method detection limit.
U qualifier indicates that the compound was not detected above the specified quantitation limit.



C o m p a r i s o n o f F i r s t Year a n d F i f t h Y e a r A n a l y t i c a l Resul t s f r o m t h e OU-4 A i r S t r i p p e r T r e a t m e n t P l a n t
S a m p l e Location

E f f l u e n t Discharge
L i m i t s

^^^jiSS'f--':^S^f!fMiS^'iSssiii: ; ' - : ; . : § : ; r ? * . * f c ' : i v < : - ' : > 4 ^ ' t f * y ^ ^ ' - ^ V ' S V ' r - 1 ' ^ ' '

F r e q u e n c y o f C o l l e c t i o n

S P - 2 0 1 ( i n f l u e n t )
SP-204 ( e f f l u e n t )

V i n y l C h l o r i d e
f i g / L

1.0
i i l i i l i l i*•«;;.;• :,! :.;-3~i" :.«.»!*;••

M o n t h l y
7.7-90

N D

l « & 3 « i
Quarters
29-30

0.5U

DCE
H g / L

35
; : = : : r ' r : i i i f i - ; a p « f f : f•A^-miffiiftm•-..:..: ;: . . . ' : ::-.*;-,;;:;oH:.^;|;>],

M o n t h l y
35-560
N D - 1 3

j S t & 3 r d

Quarters
38-53
0.5U

T C E
H g / L

2.5

{f|!l!t!ii:
M o n t h l y

ND-8
ND-0.5

||i|;;si;i:j|:.
l " & 3 r d

Quarters
3.3-4.1

0.5U

Benzene
H g / L

2.5
. V v ' . : ; : ' " . . V v ^ i S ? & 1

M o n t h l y
0.6-6.0

N D

f ^ ; : < ' : : l ' : : ' . ; _ - : : ; . ' : : - rL
v..-• ' i f e C j i ^ e s ;;.;:,«,.;;.. •-•,*:-!3̂ "̂--.̂ --v::

l " & 3 ' d

Quarters
1.5-2.2

0.5U
//g/Z, denotes micrograms per liter.
U qualifier indicates that the compound was not detected above the specified quantitation limit.
ND denotes not detected above the method detection limit, which varied between samples and quarters, but never exceeded the effluent discharge limits.
SP denotes sample port.



O U 4 E X T R A C T I O N W E L L D A T A F O R V I N Y L C H L O R I D E
A U G O O JAN 99 JUL 96 JAN 96 OCT 95 JUL 95

EW-01
EW-02
EW-03
EW-04
EW-05
EW-06
EW-07
EW-08
EW-09
E W - 1 0
E W - 1 1
E W - 1 2
E W - 1 3
E W - 1 4
E W - 1 5
EW-16
EW-17
E W - 1 8
E W - 1 9
EW-20
EW-21
EW-22
EW-23
EW-24
EW-25
EW-26
EW-27
EW-28
EW-29*
EW-30*
E W - 3 1 *

81.1
22.7
14.3

N D
N D

121.0
93.9

156.0
10.2
ND
N D
N D
N D
7.2

ND
ND
ND

2.7
5.2

ND
5.0
3.2

N D
5.2
1.9

ND
7.7

ND
1.4

N D
ND

56.0
56.0
53.0

0.7
0.7

150.0
71.0

100.0
15.0

0.5
16.0
N D
N D
19.0
ND

1.6
ND

8.1
33.0
ND
7.0

23.0
0.6
5.8
4.3

ND
12.0

1.5
6.2
3.7
4.3

310.0
47.0
53.0

1.7
ND
110.0

12.0
180.0

7.7
ND
ND
0.7
0.5

65.0
0.8

11.0
ND
9.0

68.0
ND
6.8

15.0
ND
6.5

11.0
ND
15.0
0.8
3.2
1.5
2.5

320.0
170.0

57.0
10.0

ND
110.0
45.0

340.0
5.4

ND
140.0

ND
1.5

160.0
2.8

23.0
ND
15.0

150.0
ND
19.0
41.0

1.7
12.0
10.0
ND

26.0
2.8
4.6
5.8
6.8

ND
ND
65.0
17.0

140.0
360.0

77.0
170.0

4.8
ND
180.0

N D
ND

200.0
ND
13.0

ND
17.0

180.0
ND
33.0
20.0
ND
51.0
40.0
ND
43.0
40.0

ND
ND

ND

ND
ND
ND
22.0
3.0

330.0
30.0

380.0
12.0

3.6
480.0

13.0
2.2

260.0
2.8

16.0
ND
15.0

130.0
ND
22.0
36.0

ND
20.0
38.0

ND
66.0
13.0

8.2
3.7
6.5

* Loca t ed by W e s t G a t e



O U 4 E X T R A C T I O N W E L L D A T A F O R D C E
A U G O O JAN 99 JUL 96 JAN 96 OCT 95 JUL 95

EW-01
EW-02
EW-03
EW-04
EW-05
EW-06
EW-07
EW-08
EW-09
EW-10
E W - 1 1
EW-12
E W - 1 3
E W - 1 4
EW-15
EW-16
EW-17
EW-18
EW-19
EW-20
EW-21
EW-22
EW-23
EW-24
EW-25
EW-26
EW-27
EW-28
EW-29
EW-30
EW-31

167.0
148.0

7.5
ND

1.7
276.0
115.0

59.8
12.9

2.5
ND
2.9
1.5

21.3
12.9
2.7
6.6

11.6
7.6

ND
11.6
6.6
0.7

10.6
4.1

ND
12.5
1.0
5.4
2.8
0.2

200.0
950.0

25.0
0.9
0.8

1100.0
130.0

32.0
43.0

3.7
1.9
0.9
3.2

14.0
1.3
8.3
ND

21.0
33.0
ND
18.0
29.0

1.5
14.0
7.7

ND
21.0

3.8
15.0
15.0
14.0

3400.0
970.0

53.0
1.6
1-7

2000.0
59.0

610.0
40.0

6.1
30.0

2.3
5.6

65.0
2.6

20.0
ND
30.0
74.0
ND
30.0
21.0

1.0
29.0
16.0
ND

30.0
2.7

10.0
7.4
9.4

5700.0
8100.0

59.0
11.0

2.6
1100.0

130.0
340.0

23.0
13.0
46.0

5.0
15.0

110.0
5.7

37.0
ND
48.0

190.0
ND
81.0
57.0

3.4
58.0

2.0
0.5

45.0
5.6

16.0
27.0
25.0

2100.0
1100.0

19.0
14.0

190.0
770.0
170.0
190.0

5.8
11.0
16.0

1.2
6.6
54.0
ND
16.0

ND
35.0
63.0
ND
45.0
15.0
ND
58.0
33.0

ND
31.0
21.0

ND
6.1
4.7

2200.0
3400.0

100.0
52.0

3.1
92.0
52.0

640.0
26.0
12.0

220.0
14.0
9.7

74.0
3.6

20.0
ND
32.0
60.0
ND
52.0
26.0

1.1
44.0
25.0

ND
42.0

7.6
13.0
11.0
14.0



O U 4 E X T R A C T I O N W E L L D A T A F O R T C E
A U G O O JAN 99 JUL 96 JAN 96 OCT 95 JUL 95

E W - 0 1
EW-02
EW-03
EW-04
EW-05
EW-06
EW-07
EW-08
EW-09
EW-10
E W - 1 1
E W - 1 2
E W - 1 3
E W - 1 4
E W - 1 5
E W - 1 6
EW-17
E W - 1 8
E W - 1 9
EW-20
EW-21
EW-22
EW-23
EW-24
E W - 2 5
EW-26
EW-27
EW-28
EW-29
EW-30
EW-31

ND
1.1
ND
ND

ND
9.5
0.7
ND
6.9

ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

1.3
4.2
0.7
ND
ND

46.0
0.7

ND
52.0
ND
ND
ND
ND
0.6
ND
ND
ND
ND
0.8
ND
ND
0.6
ND
ND
N D
N D '
0.6
ND
ND
ND
ND

30.0
4.4
0.9
0.5
0.5

55.0
1.4
6.8

56.0
ND
0.6
1.0

ND
1.1

ND
ND
ND
ND
1.0

ND
ND
0.5
ND
ND
ND
ND
0.6
ND
ND
ND
ND

ND
ND
ND
ND
ND
31.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.7
ND
ND
ND
0.7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



O U 4 E X T R A C T I O N W E L L D A T A F O R B E N Z E N E
A U G O O JAN 99 JUL 96 JAN 96 QCT 95 JUL 95

EW-01
EW-02
EW-03
EW-04
EW-05
EW-06
EW-07
EW-08
EW-09
EW-10
E W - 1 1
E W - 1 2
E W - 1 3
E W - 1 4
E W - 1 5
EW-16
EW-17
E W - 1 8
E W - 1 9
EW-20
EW-21
EW-22
EW-23
EW-24
EW-25
EW-26
EW-27
EW-28
EW-29
EW-30
EW-31

9.6
9.0
4.1
ND

ND
8.8
4.6
5.4

ND
ND
ND
ND
ND
0.9
0.6
ND
0.4
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
N D
ND
ND

13.0
49.0

6.7
ND
ND

24.0
4.8
4.4

ND
ND
ND
ND
ND
0.7

ND
ND
ND
ND
0.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

84.0
35.0

4.1
ND
ND

34.0
1.6

15.0
ND
ND
5.6

ND
ND
3.1
ND
ND
ND
ND
1.3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

98.0
72.0

5.7
0.5

ND
31.0

3.5
17.0
ND
ND
6.0

ND
ND
2.6
ND
ND
ND
ND
1.6

ND
ND
ND
ND
ND
ND
ND
0.6
ND
ND
ND
ND

ND
ND
1.7

ND
2.9
ND
2.5
9.6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
8.0
ND
ND

28.0
1.0

16.0
ND
ND
14.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND


