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P a r t i
Declarat ion
1.1 S i t e N a m e and Locat ion

The G i l t Edge Mine NPL S i t e (Site) (EPA ID No. S D D 9 8 7 6 7 3 9 8 5 ) i s l o ca t ed southeast o f the
towns of Lead and Deadwood in the northern Black Hills in Lawrence County, S o u t h Dakota.
S p e c i f i c a l l y , the site is in p a r t s of S e c t i o n s 4, 5, 6, 7, 8, and 9, T o w n s h i p 4 N o r t h , Range 4 East of
the Deadwood S o u t h Quadrangle, Lawrence County, S o u t h Dakota (U. S. Geologi ca l Survey
[ U S G S ] 1 9 7 1 ) .

EPA has organized the site management and remedial response ac t ivi t i e s into three operable
units:
• O p e r a b l e U n i t 1: S i t e - W i d e G i l t Edge Mine
• O p e r a b l e U n i t 2: I n t e r i m W a t e r T r e a t m e n t Opera t i on s
• Operable Unit 3: Ruby Gulch Waste Rock Dump

1.2 S t a t e m e n t of Basis and Purpose
T h i s decis ion document presents the se lected remedy for an interim response action at the G i l t
Edge M i n e O U 2 , I n t e r i m W a t e r T r e a t m e n t Opera t i on s , in Lawrence County , S o u t h Dakota. The
s e l e c t e d remedy was chosen in accordance with C E R C L A , as amended by SARA, and to the
extent prac t i cab l e , the N C P . The decision is based on the adminis trat ive record f i l e for this site.
The S t a t e o f S o u t h Dakota concurs with the s e lec ted remedy.

1.3 Assessment of the S i t e
The re sponse action s e l e c t ed in th i s interim ROD is necessary to p r o t e c t the p u b l i c h ea l th or
w e l f a r e or the environment f r o m actual or threat ened releases of hazardous substances into the
environment.

1.4 D e s c r i p t i o n of the S e l e c t e d Remedy
EPA compl e t ed a f o cu s ed f e a s i b i l i t y s tudy (FFS) for the Inter im Water Treatment Operations
OU in Augus t 2001. T h i s ROD wi l l be consis tent wi th , and wi l l not p r e c l u d e i m p l e m e n t a t i o n of,
the f i n a l r emedy(ie s) at the S i t e .
O p e r a b l e U n i t 2, the s u b j e c t of this ROD, addre s s e s contaminat ion associated with sur face
water acid rock drainage (ARD). The remedy selected by EPA for this interim remedial action
is:

(a) c o l l e c t i o n and diversion of ARD seep f l o w s for t r ea tmen t , and
(b) conversion of the exis t ing sodium hydroxide treatment p lan t to a less costly lime-
based or me ta l s - c oord ina t i on t r e a t m e n t / f i l t r a t i o n system .
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The p u r p o s e of the s e l e c t e d remedy for thi s interim action is to:
(1) reduce the migrat ion of metal contaminant s and acid water to Strawberry Creek
f r om H o o d o o Gulch and Pond C;
(2) reduce m e t a l s - c o n t a m i n a n t concentrat ions in s u r f a c e water d i s charged to S t r a w b e r r y
Creek;
(3) increase the net amount of ARD treatment t h r o u g h the current water treatment
system to 250 g a l l o n s per minute ( g p m ) , thereby r educ ing the threat of contaminant
release to downgradient water consumers, and
(5) reduce the o p e r a t i n g costs of the water treatment system.

The m a j o r c omponen t s o f t h i s interim remedia l action in c lude:
• C o l l e c t and convey ARD seep f l o w s f r om H o o d o o G u l c h and Pond C to the water

treatment p l a n t ( W T P ) .
• M o d i f y the e x i s t i n g s od ium hydrox ide-ba s ed WTP to convert to e i ther (1) a lime-based

n e u t r a l i z a t i o n / p r e c i p i t a t i o n ( N / P ) process , i n c l u d i n g , i f necessary, a c ircular c l a r i f i e r
a n d / o r f i l t r a t i o n equ ipment f o r post s e d i m e n t a t i o n e f f l u e n t p o l i s h i n g , o r (2) construct a
new opt imized chemical p r e c i p i t a t i o n WTP using a propr i e tary metals-coordination
process wi th m i c r o f i l t r a t i o n and pH a d j u s t m e n t

• If necessary, de-water s o l i d s produced with a f i l t e r pre s s , and contain de-watered
s l u d g e on site.

1.5 S t a t u t o r y Determinations
T h i s in t er im act ion is p r o t e c t i v e of human h e a l t h and the environment in the short term and is
intended to provide pro t e c t ion until a f i n a l ROD is s igned; complie s with those f e d e r a l and
s t a t e requirements that are a p p l i c a b l e or relevant and a p p r o p r i a t e for thi s l i m i t e d - s c o p e action
with the e x c e p t i o n of water q u a l i t y s t a n d a r d s for s e l enium and TDS (th i s ROD prov id e s a
l i m i t e d interim waiver of these s t a n d a r d s ) ; and is c o s t - e f f e c t i v e . A l t h o u g h th i s interim action is
not i n t e n d e d to addre s s f u l l y the s t a t u t o r y mandate for permanence and treatment to the
maximum extent prac t i cab l e , this interim action does ut i l ize treatment and, thus, s u p p o r t s the
s t a t u t o r y mandate . T h i s action does no t c o n s t i t u t e th e f i n a l remedy for the I n t e r i m W a t e r
T r e a t m e n t Opera t i on s OU; the s t a t u t o r y p r e f e r e n c e f or remedies that e m p l o y treatment that
reduce t o x i c i t y , m o b i l i t y , or volume as a p r i n c i p a l e l e m e n t , a l t h o u g h p a r t i a l l y addre s s ed in this
remedy, w i l l be addre s s ed by the f i n a l response action. Subs equent actions are p lanned to
address f u l l y the threats posed by condit ions at the G i l t Edge Mine S i t e . Because this remedy
wi l l re sul t in hazardous substances remaining on site above h e a l t h based l e v e l s , a review wi l l
be c onduc t ed to ensure that the remedy cont inues to prov id e p r o t e c t i o n of human h e a l t h and
the environment wi th in 5 years a f t e r commencement of the remedial action. Because thi s is an
inter im action ROD, review of th i s site and the remedy wi l l be ongoing as EPA continues to
dev e l op remedial alternatives for the S i t e - W i d e G i l t Edge Mine Si t e OU.
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1.6 ROD Data C e r t i f i c a t i o n Checkli s t
The f o l l o w i n g information is included in the decision summary section of this interim ROD.
A d d i t i o n a l information can be f ound in the administrative record f i l e for this site.
• Chemicals of concern and their respective concentrations
• Cleanup levels established for chemicals of concern and the basis for these levels
• How contaminated waters const i tut ing p r i n c i p l e threats are addressed
• Estimated cap i ta l , annual operation and maintenance ( O & M ) , and total present worth

costs, discount rate, and the number of years over which the remedy costs are p r o j e c t e d
• Key f a c t o r ( s ) that led to s e l ec t ing the interim response action
The f o l l o w i n g informat ion was not included in the decision summary section of this interim
ROD because of work in progress.
• Baseline risk presented by the chemicals of concern
• Current and reasonably anticipated fu ture land uses assumptions and current and

potential fu tur e benef ic ial uses of groundwater used in the baseline risk assessment and
interim ROD

• Potential land and groundwater use that will be available at the site as a result of the
selected remedy

Max H. Dodson Date
Assis tant Regional Admin i s t ra t o r
Ecosystems Protection and Remediation
U.S. Environmental Protection Agency, Region VIII

/ / f 3 & /O /
Concurrence: Date
T i m T o l l e f s r u d , Director
Division of Environmental Services
S o u t h Dakota Department of Environment and Natural Resources
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Part 2
Decision Summary
2.1 S i t e Name, Location, and Description
The G i l t Edge Mine NPL S i t e (EPA ID No. SDD987673985) is located southeast of the town of
Lead in the northern Black H i l l s in Lawrence County, S o u t h Dakota. S p e c i f i c a l l y , the site is in
parts of Sections 4, 5, 6, 7, 8, and 9, Township 4 N o r t h , Range 4 East of the Deadwood South
Quadrangle , Lawrence County, S o u t h Dakota (USGS 1971). The lead agency for the site is the
EPA with suppor t f rom S D D E N R . The source of f u n d i n g for this site is expected to be the
S u p e r f u n d trust f u n d , with South Dakota providing 10 percent of the cleanup costs as required
by C E R C L A .
The G i l t Edge Mine NPL Si t e is an abandoned 258-acre open p i t , cyanide heap leach gold mine,
deve loped in h igh ly s u l f i d i c rock (see Figure 1). The area has been mined in t ermi t t en t ly by
several owners beginning in the late 1800s. Cyanide leaching, mercury amalgamation, and zinc
pr e c ip i t a t i on among other methods were used to recover go ld . Placement of the G i l t Edge Mine
S i t e on the NPL is based on releases of cadmium, cobalt , c opper , manganese, l e a d , and zinc that
have been documented in Strawberry Creek, a tributary to Bear Butte Creek, and Bear Butte
Creek. Strawberry Creek and Bear Butte Creek are c l a s s i f i e d by the S o u t h Dakota Department
of Environment and Natural Resources as:
• Cold water marginal (Strawberry Creek) and cold water permanent (Bear Butte Creek)

f i s h l i f e propagat ion waters
• Limited-contact recreation waters
• F i s h and w i l d l i f e propaga t i on , recreation, and stock watering waters
• Irrigation waters

2.2 S i t e H i s t o r y and Enforcement Act iv i t i e s
2.2.1 S i t e H i s t o r y
M i n i n g activities began at the site in 1876 when the G i l t Edge and Dakota Maid claims were
located. His tor i ca l underground mining operations extracted su l f id e-bear ing gold ores from
irregular d e p o s i t s in veins and fracture zones in the igneous rocks.
The property of the Gi l t Edge Mines, Inc. is a consolidation of claims, including the Sunday,
Rattle snake J a c k , G i l t Edge, Dakota Maid, Oro F i n o groups, and others. The proper ty has had a
number of owners and operators over the past century (Bureau of Reclamation [BOR] 2000).
The Oro Fino Mine was the f ir s t mine in the area, and it began and ended operations in 1893.
No mining was conducted again until 1900. The H o o d o o - U n i o n Hill group of mines
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was located a d j a c e n t to the Gilt Edge group. The H o o d o o - U n i o n Hill group was active around
1900. T r i e Anchor Mountain mine was also h i s t o r i c a l l y active in 190C. The original G i l t Edge
M i n i n g Company operated f r o m 1900 to 1902. No mining was conducted between 1902 and
1905. The G i l t E d g e - M a i d G o l d M i n i n g Company operated f r om 1905 to 1916. Produc t ion of
gold and s i lver and small amounts of c o p p e r , l e a d , and zinc are reported f r om the p r o p e r t i e s at
G i l t Edge . M i n i n g continued s p o r a d i c a l l y until 1916. No mining occurred at the G i l t Edge Mine
between 1916 and 1935.
The G i l t Edge M i n i n g Company was incorporated in S o u t h Dakota in 1935; the mine reopened
in 1937 and opera t ed until 1941 (EPA 2000a). In 1938, the G i l t Edge Mine m i l l i n g operat ion used
a c y a n i d i z a t i o n go ld extraction process that was capab l e of proce s s ing 125 tons of ore per day.
Mercury amalgamation was used on the jig concentrate, while zinc p r e c i p i t a t i o n was used on
t h e f l o t a t i o n s o l id s (URS Operat ing Systems [UOS] 1999).
P r o d u c t i o n of gold and silver, along with small amounts of c o p p e r , l e a d , and zinc, were
reported f r om the proper t i e s at Gil t Edge. C o p p e r caused losses in the cyanide circuit in 1940,
which p r o m p t e d management to in s ta l l f l o t a t i o n c e l l s ; the c o p p e r concentrates were sold to
Montana smelters. The mines also produced a small amount of tungsten in 1941. Underground
mines in c lud e th e G i l t Edge , Pyri te , Rat t l e snake J a c k , H o o d o o , Union Hil l , and Anchor. The
underground mining operations broke through to the surface leaving gloryhole openings and
some l i m i t e d sur face mining at the site (UOS 1999).
M i l l t a i l i n g s were d e p o s i t e d in Strawberry Creek and Bear Butte Creek by G i l t Edge Mines , Inc .
at the request of the residents of Galena and Sturgi s in an e f f o r t to have the ta i l ings p l u g up
sink holes in Bear Butte Creek to preserve stream f l o w through the towns (EPA 2000a). M i l l
tai l ings were discharged to Strawberry Creek until the mine closed in 1941. Piles of acidic
t a i l i n g s were l e f t along Strawberry Creek. T h e s e t a i l i n g s c o n t i n u a l l y discharged acid and metals
into Strawberry Creek and contributed to sediment l o a d s as the p i l e s eroded. During the early
1980s, S D D E N R observed several tens of thousands of tons of a c id-genera t ing t a i l i n g s in u p p e r
Strawberry Creek (UOS 1999). A spr ing at the base of these t a i l i n g s was di s charging water with
a pH of 1.9. Underground mine entrances and s h a f t s were also d i s c h a r g i n g acidic water and
metal s (EPA 2000a). No aquatic l i f e was observed in Strawberry Creek at that time.
In 1984, G i l t Edge, Inc. a p p l i e d for a permit to begin a heap leach operat ion. By that time, G i l t
Edge , Inc . had acquired the claims o f the H o o d o o - U n i o n Hill and Anchor Hill M i n i n g
companies. G i l t Edge, I n c . was acquired by Brohm M i n i n g Corpora t i on (BMC) be f o r e a permit
was issued (UOS 1999).
In 1986, the S o u t h Dakota Board of Mineral s and Environment issued S o u t h Dakota M i n i n g
Permit No. 439 to BMC for the open p i t / h e a p leach operat ions (UOS 1999). The permit
contained several condi t ions that addressed the t a i l i n g s and the po t en t ia l for ARD. Beginning
in 1993, over 150,000 tons of relic t a i l i n g s were removed from the u p p e r Strawberry Creek
drainage by BMC. The permit contained a condition that allowed use of some of the ta i l ing s for
the construction of the heap leach pad liner. Other ta i l ing s were mixed with fly ash f rom a local
coal-f ired power p l a n t ; these amended tai l ings were placed on upper portions of the pit
benches and were top soiled in 1994 (UOS 1999). Anoth er condi t ion of the permit required
BMC to install a pumpback system designed to prevent acid discharges f rom the mine
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workings f r o m enter ing Strawberry and Bear Butt e Creeks. C o n s t r u c t i o n of the o p e n - p i t mine
and cyanide heap l e a c h i n g f a c i l i t i e s was i n i t i a t e d in A u g u s t 1987. M i n i n g of the Dakota Maid
and S u n d a y open p i t s was c o m p l e t e d in 1992, which re su l t ed in the removal of old g lory hole
openings .
In 1991, cyanide leaked f r o m the cyanide heap l each pad into Strawberry Creek and Bear Butte
Creek. U n p e r m i t t e d d i s c h a r g e s o f acid water, a l u m i n u m , cadmium, c o p p e r , l e a d , and zinc f r o m
two areas were i d e n t i f i e d by EPA during an in sp e c t i on in 1992 under the N a t i o n a l P o l l u t a n t
Discharge E l i m i n a t i o n S y s t e m ( N P D E S ) . I n 1993, E P A issued a n N P D E S s u r f a c e water
di scharge permit to BMC to addres s metal s and cyanide discharges. Three N P D E S compliance
p o i n t s were d e s i g n a t e d , i n c l u d i n g one in S t r a w b e r r y Creek and two in Ruby G u l c h , an
i n t e r m i t t e n t t r i bu tary to Bear But t e Creek. N P D E S permit v i o l a t i o n s based on low pH and
l e v e l s in excess of p e r m i t t e d concentrat ions of cadmium, c o p p e r , and zinc have occurred on
several occasions since the permit was issued.
Previous work done by BMC's c o n s u l t a n t , OEA Research, I n c . , document s the impact t o b en th i c
macro inver t ebrate communit ie s a long Strawberry Creek, as well as downstream of the
c o n f l u e n c e of S t r a w b e r r y Creek with Bear Butte Creek ( U O S 1 9 9 9 ) . ARD from the Ruby W a s t e
Dump was f i r s t de t e c t ed in 1993.
Subsequent operat ions by BMC deve loped the N o r t h and Southeas t Langl ey Pits and the
A n c h o r Hil l p i t areas. A l a r g e - s c a l e mining permi t f o r th e A n c h o r Hil l d e p o s i t wa s issued by
the S t a t e o f S o u t h Dakota on J a n u a r y 19 , 1996. The Anchor Hil l p r o j e c t wa s s p l i t into Phase I,
l o c a t e d on p r i v a t e l a n d , and Phase II on U n i t e d S t a t e s Depar tment o f A g r i c u l t u r e (USDA)
F o r e s t S e r v i c e l a n d . M i n i n g of the Phase I d e p o s i t was i n i t i a t e d in May of 1996 and c o m p l e t e d
by A u g u s t of 1997. The L a n g l e y Pit area was mined at the same time (1996 to 1997) as Anchor
H i l l Phase I .
Phase II o f the Anchor Hill p r o j e c t was de layed because of the need for c o m p l e t i o n of an
environmental impact statement by the U S D A Fores t Service. A favorab l e Fores t Service
de c i s i on was issued for Phase II o f A n c h o r Hill in N o v e m b e r 1997. However , in response to
a p p e a l s , the U S D A Fore s t Service withdrew its approval on February 18, 1998. On May 21,
1998, BMC r e p o r t e d that it would abandon the site by May 29, 1998. The s ta t e f i l e d for a
t emporary re s tra ining order t o prevent B M C ' s abandonment o f t h e G i l t Edge Mine S i t e . T h e
t emporary r e s t ra in ing order was granted on May 29, 1998 in circuit court in S t u r g i s , S o u t h
Dakota. The t emporary r e s t ra in ing order was f o l l o w e d by a p r e l i m i n a r y i n j u n c t i o n granted on
J u n e 5 , 1998 in circuit court in Deadwood , S o u t h Dakota. BMC's parent company, Dakota
M i n i n g C o r p o r a t i o n , f i l e d f o r b a n k r u p t c y in C a n a d a in July 1999. S D D E N R assumed water
treatment o p e r a t i o n s using the S o u t h Dakota R e g u l a t e d S u b s t a n c e Response F u n d in 1999 and
sought NPL l i s t i n g f r o m EPA in February 2000. The S i t e was p l a c e d on the N a t i o n a l P r i o r i t i e s
List in December 2000.
2.2.2 Enforcement-Related Act iv i t i e s
The f o l l o w i n g summarizes the history of documented releases of hazardous substances into
surface water and related enforcement actions at the site.
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December 1939 through S e p t e m b e r 1941 - Mine t a i l i n g s were di s charged down Strawberry
Creek and into Bear Butte Creek. W h e n the mine closed in 1941, p i l e s of ac id i c t a i l i n g s were l e f t
a l o n g S t r a w b e r r y Creek. T h e s e t a i l i n g s c o n t i n u a l l y d i s charged acid and m e t a l - l a d e n water into
the creek, unt i l they were removed by Brohm M i n i n g C o r p o r a t i o n (BOR 2000).
J u n e 20 to 21, 1991 - C y a n i d e leaked f r o m the cyanide heap leach pad and was released into
S t r a w b e r r y Creek and Bear Butte Creek. S o d i u m cyanide was used in the heap leach process to
extract g o l d f r o m crushed ore (EPA 2000b). S D D E N R issued Brohm a N o t i c e of V i o l a t i o n
(NOV) and Order and received a p e n a l t y of $99,800.
1991 - A p r e l i m i n a r y assessment of the G i l t Edge M i n e S i t e was p r e p a r e d by S D D E N R .
May 19, 1992 - EPA conducted an N P D E S I n s p e c t i o n and f o u n d that contaminated water was
d i s c h a r g i n g f r o m two areas wi thout a permi t: (1) water s e e p i n g f r om the toe of Ruby D u m p ,
and (2) p o l l u t a n t s f r om several p o i n t sources enter ing the Strawberry Creek diversion culvert
t h r o u g h s e d i m e n t a t i o n p o n d s . The pH of the water f r om the toe of Ruby Dump was low and
contained the f o l l o w i n g p o l l u t a n t s : a luminum, cadmium, c o p p e r , l e a d , and zinc; the pH of
water d i s charged to S t r a w b e r r y Creek was also low and contained the f o l l o w i n g p o l l u t a n t s :
A R D , a luminum, cadmium, c o p p e r , iron, l e a d , and zinc (EPA 2000b).
Augus t 10, 1992 - EPA t r a n s m i t t e d an i n s p e c t i o n report to Brohm requiring a p p l i c a t i o n for a
N P D E S permit (EPA 2000b).
November 24, 1992 - EPA issued a F i n d i n g s of V i o l a t i o n and Order for C o m p l i a n c e , s e t t i n g
f o r t h moni tor ing requirements and interim p e r f o r m a n c e s t a n d a r d s for Strawberry Creek and
Ruby G u l c h (EPA 2000b).
A p r i l 19,1993 - S D D E N R issued a NOV based on low pH and concentrations of s u l f a t e ,
a luminum, c o p p e r , iron, manganese, and zinc in the Ruby G u l c h d i s charge (EPA 2000b).
S e p t e m b e r 14, 1993 - EPA executed an Order for C o m p l i a n c e on Consent , which superceded
the N o v e m b e r 24, 1992 order (EPA 2000b).
S e p t e m b e r 15 ,1993 - EPA issued N P D E S permit N u m b e r S D - 0 0 2 6 8 9 1 to Brohm (EPA 2000b).
February 15, 1994 - S D D E N R issued a l e t t e r r egard ing N P D E S permit v io la t ions at C o m p l i a n c e
Point 002 in Ruby G u l c h ( f o r pH, cadmium, c o p p e r , and zinc) (EPA 2000b).
March 31 ,1994 - EPA issued a N o t i c e of Propo s ed Asses sment of C l a s s II Civi l P e n a l t y on
NPDES permit N u m b e r SD-0026891 (EPA 2000b).
Augus t 2 5 , 1 9 9 4 - EPA issued a Consent Order based on permit v i o la t i on s , i n c l u d i n g February
1994 v i o l a t i o n s in Ruby G u l c h (EPA 2000b).
F e b r u a r y 20,1997 - S D D E N R issued a NOV for the di s charge of acid mine discharges into
Strawberry Creek. Brohm paid a $5,400 p e n a l t y .
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S e p t e m b e r 15 ,1997 - S D D E N R issued a NOV for two d i s charge s of acid mine drainage into
S t r a w b e r r y Creek. Brohm paid an $18,000 pena l ty .
S e p t e m b e r 5, 1998 - S D D E N R issued a NOV and Order for C o m p l i a n c e for N P D E S permi t
v i o l a t i o n s ( i n c l u d i n g c a d m i u m , c o p p e r , and z inc) at S t r a w b e r r y Creek C o m p l i a n c e Point 001 in
1996 , 1997, and 1998 (EPA 2000b).
March 31, 1994 t hrough J a n u a r y 31, 2000 - N u m e r i c a l v i o l a t i o n s of NPDES permi t l i m i t s at
C o m p l i a n c e P o i n t s 001 and 002 (EPA 2000b).

J u l y 1999 - S D D E N R averted an acid water d i s c h a r g e by o p e r a t i n g necessary water t r ea tment
o p e r a t i o n s a t t h e S i t e u s ing t h e s t a t e ' s R e g u l a t e d S u b s t a n c e Response F u n d . S D D E N R operated
the water t r ea tmen t p l a n t t o remove m e t a l s u s ing s t a n d a r d pH a d j u s t m e n t me thod s with
s l u d g e s d i s charged back into an open p i t .
1999 - UOS p r e p a r e d the s i te i n s p e c t i o n (SI) for the S i t e in 1999. S o i l , s e d imen t , and sur fa c e
water s a m p l e d were c o l l e c t e d and analyzed for heavy m e t a l s and cyanide d u r i n g the SI (UOS
1 9 9 9 ) .
2000 - In F e b r u a r y the Governor of S o u t h Dakota requested that EPA p r o p o s e the S i t e for the
S u p e r f u n d N a t i o n a l Prior i t i e s Lis t (NPL) and prov id e emergency re sponse , as well as l ong-t erm
remedia l c l e a n u p . The S i t e wa s p r o p o s e d f or NPL l i s t i n g on May 11 , 2000. The f i n a l l i s t i n g o f
the S i t e was on December 1, 2000. In A u g u s t EPA's Region 8 Emergency Response Program
assumed s i t e-wide inter im water- trea tment o p e r a t i o n s and a l s o began c l e a n u p a c t i v i t i e s at the
Ruby G u l c h Was t e Rock Dump (Ruby Dump).
Present - S u p e r f u n d Remedial Response Program remedial i n v e s t i g a t i o n s and f e a s i b i l i t y
s t u d i e s and c l e a n u p a c t i v i t i e s are now under way.

2.3 Community P a r t i c i p a t i o n
T h e f i n a l F F S a n d p r o p o s e d p l a n f o r t h e G i l t Edge Mine S i t e I n t e r i m W a t e r T r e a t m e n t
O p e r a t i o n s OU2 were made a v a i l a b l e to the p u b l i c in S e p t e m b e r 2001. T h e y can be f o u n d in the
a d m i n i s t r a t i v e record f i l e in the EPA Region 8 S u p e r f u n d Records Cent er , 999 18 t h S t r e e t ,
Denver, C o l o r a d o , and in the i n f o r m a t i o n r e p o s i t o r y mainta ined at the H e a r s t P u b l i c Library in
L e a d , S o u t h Dakota. The notice o f the a v a i l a b i l i t y o f the FFS and the p r o p o s e d p l a n was
p u b l i s h e d in the Black Hills Pioneer and the Weekly Prospector d u r i n g the week of S e p t e m b e r 3,
2001. A p u b l i c comment period was held f rom S e p t e m b e r 3, 2001 to October 3, 2001. In
a d d i t i o n , a p u b l i c mee t ing was he ld on S e p t e m b e r 13, 2001 to present the p r o p o s e d p l a n to a
broader community audience than those that had a lr eady been involved at the site. At th i s
m e e t i n g , r epr e s en ta t iv e s f r o m EPA and S D D E N R answered ques t ions about the site and the
remedial a l t e rna t iv e s . EPA's response t o th e ques t ions and comments received during this
per iod is i n c l u d e d in the Respons ivenes s Summary, which is part of th i s interim ROD.
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2.4 S c o p e and Role of Operable Uni t s
As with many S u p e r f u n d s i t e s , the p r o b l e m s at the G i l t Edge Mine S i t e are complex . As a re sul t ,
EPA has organized the work into three o p e r a b l e unit s:
• O p e r a b l e Uni t 1 ( O U 1 ) : S i t e - W i d e Gi l t Edge Mine
• O p e r a b l e U n i t 2 ( O U 2 ) : I n t e r i m W a t e r T r e a t m e n t Opera t i on
• O p e r a b l e U n i t 3 ( O U 3 ) : Ruby G u l c h W a s t e Rock Dump
O p e r a b l e U n i t 1 , S i t e - W i d e Gi l t Edge M i n e , w i l l a d d r e s s overall c on taminat i on o f t h e site. OU1
w i l l a d d r e s s a l l remedy c omponen t s f or the s i t e , i n c l u d i n g f i n a l water treatment p l a n s and any
r e s i d u a ] risks as soc iated wi th the Ruby Dump. EPA is curr en t ly i m p l e m e n 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 u d y and a s i t e -wide risk assessment for th i s o p e r a b l e unit.
O p e r a b l e U n i t 2 , I n t e r i m W a t e r T r e a t m e n t O p e r a t i o n , the s u b j e c t o f thi s interim ROD,
addre s s e s the c o n t i n u i n g need to c o s t - e f f e c t i v e l y treat ARD p r o d u c e d by re s idual l eachat e f r o m
the Ruby Dump; f r o m s i t e-wide ARD f o r m e d as a resul t of p r e c i p i t a t i o n ; and f r o m p u m p - d o w n
of ARD stored in p i t s and p o n d s on site. Discharge of th i s water without treatment poses a
current and p o t e n t i a l risk to human h e a l t h and the environment because contaminant
c onc en tra t i on s are greater than the s u r f a c e water q u a l i t y criteria for Strawberry Creek and Bear
Butte Creek. A f o c u s e d f e a s a b i l i t y s t u d y c o m p l e t e d in A u g u s t 2001 examined in d e ta i l the basis
for interim risk management and c o s t - e f f e c t i v e interim response. T h i s interim ROD will
i m p l e m e n t improved and more cost e f f e c t i v e water management and treatment than that
begun under the E a r l y - A c t i o n I n t e r i m ROD issued in A p r i l 2001. T h i s interim ROD wil l be
cons i s t ent w i th , and w i l l not p r e c l u d e i m p l e m e n t a t i o n of , the f i n a l r emedy(ie s) at the S i t e .
O p e r a b l e U n i t 3, Ruby G u l c h W a s t e Rock D u m p , addr e s s e s c ontaminat ion associated with the
large s t ARD source on the s i t e , the Ruby Dump. ARD generated f r om the s u l f i d e mat er ia l s of
the Ruby Dump, if not reduced and c o n t a i n e d , poses a major threat of erosion, contaminat ion,
and releases into the Ruby G u l c h drainage and Bear Butte Creek. EPA selected an interim
remedy for OU3 in a ROD signed on A u g u s t 30, 2001. The action for OU3 addre s s e s this threat
by: r e d u c i n g the volume of c on taminat ed mat er ia l s e x p o s e d ; reduc ing i n f i l t r a t i o n that produce s
large q u a n t i t i e s of A R D ; and c on ta in ing the mat er ia l s of the Ruby Dump.

2.5 S i t e Charac t er i s t i c s
2.5.1 S u r f a c e Featur e s
T h e G i l t E d g e M i n e N P L S i t e i s l o c a t e d i n t h e Black H i l l s o f S o u t h Dakota, i m m e d i a t e l y
a d j a c e n t to the u p p e r reaches of Strawberry Creek and Ruby G u l c h . The area has mountainous
t o p o g r a p h y with e l eva t ions f r o m a p p r o x i m a t e l y 5,320 to 5,520 f e e t above mean sea level ( U O S
1999). The S i t e (see F i g u r e 1) consi s t s o f a variety of f e a t u r e s l i s t e d below.
• Ruby G u l c h W a s t e Rock Dump (59.1 acres) was cons tructed as a tiered v a l l e y fill in the

Ruby G u l c h drainage for d i s p o s a l of waste rock f r o m the mining ac t iv i t i e s , as well as
spent ores f r o m the l each p a d s . The Ruby Dump is recognized as a s i g n i f i c a n t source of
ARD from the G i l t Edge mining opera t i on s (UOS 1999).
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• Ruby Pond is a containment pond located in the Ruby G u l c h drainage at the toe of the
Ruby Dump to c a p t u r e the ARD emanat ing f r o m the waste rock. T h i s l in ed pond has a
r epor t ed c a p a c i t y of 1,200,000 g a l l o n s . The ARD that dra in s f r o m the Ruby Dump is
c o l l e c t e d in the containment pond and then p u m p e d to the S u n d a y pit for s torage prior
to t r ea tment . The ARD is treated at an ons i t e water t r ea tment p l a n t and released into the
S t r a w b e r r y Creek drainage . ARD f r o m other s i te sources, i n c l u d i n g th e Anchor Hil l Pi t
and Dakota M a i d P i t , i s also p u m p e d to the S u n d a y Pit for h o l d i n g and t r ea tment .

» H e a p Leach Pad covers 37 acres wi th a p p r o x i m a t e l y 3.2 m i l l i o n tons of spent ore. Two
eastward e xpan s i on s to th i s pad were b u i l t ; however, no ore was processed on the las t
e x p a n s i o n p a d . The h eap l each pad and i t s e xpans i on areas consist var iou s ly o f a s p h a l t
and several t y p e s of p o l y e t h y l e n e and soil c o m p o s i t e l iner m a t e r i a l s .

• S u n d a y Pit is a 29.5-acre pit that is p a r t i a l l y b a c k f i l l e d . In October 2000, the pit
contained a p p r o x i m a t e l y 65 m i l l i o n g a l l o n s o f acid water. In S e p t e m b e r 2001 the pi t
contained 16 m i l l i o n g a l l o n s .

• Dakota Maid Pit is a 17.1-acre pit that is p a r t i a l l y b a c k f i l l e d . In October 2000, the pit
contained no s t a n d i n g water. In S e p t e m b e r 2001 the pit contained 3.5 m i l l i o n g a l l o n s .

• L a n g l e y Pit is an 8.1-acre pit mined by BMC in early 1997. The northern p o r t i o n of the
pit i s p a r t i a l l y b a c k f i l l e d .

» Anchor Hill Pit is a 23.6-acre pit mined as r e c en t ly as 1997. In October 2000, the pit
contained 56 m i l l i o n g a l l o n s of acid water. In S e p t e m b e r 2001 the pit contained 72
m i l l i o n gal lons .

• Process P l a n t and P o n d s o c cupy 14.5 acres and i n c l u d e the p l a n t b u i l d i n g s , Surge P o n d ,
N e u t r a l i z a t i o n P o n d , and Diatomaceous Earth P o n d , a l l cons truc ted with high d e n s i t y
p o l y e t h y l e n e (HDPE) primary l iners and H D P E / s o i l c ompo s i t e secondary liners (EPA
2000b).

• P o n d s C, D, E, and the S t o r m w a t e r Pond occupy a p p r o x i m a t e l y 15 acres and in
S e p t e m b e r 2001 contained a p p r o x i m a t e l y 6.5 m i l l i o n g a l l o n s of water.

2.5.2 G e o l o g y
2.5.2.1 Regional S e t t i n g
The G i l t Edge Mine NPL S i t e is located in the N o r t h - C e n t r a l Black H i l l s of S o u t h Dakota in an
area i n t r u d e d by T e r t i a r y age igneous rocks. The site hosts many rock t y p e s and has a
c o m p l i c a t e d g e o l o g i c s tructure (BOR 2000).
The p o r p h y r y ores h i s t o r i c a l l y mined at the site occur in th in sheets of aur i f e r ou s l i m o n i t e in
smal l f r a c t u r e s or i m p r e g n a t i o n s o f d e compo s ed p a r t s o f the p o r p h y r y . The l i m o n i t e merges
downward into pyri te and other s u l f i d e s , par t i cu lar ly c o p p e r s u l f i d e . The main ore shoots
occur where p a r a l l e l and cross f r a c t u r i n g have f o r m e d brecc iated zones that have become
p a r t l y or w h o l l y minera l i z ed . The shoots are irregular in s h a p e ; some have been s l o p e d as
much as 100 f e e t in l eng th and 50 f e e t in width (UOS 1999). Recent open pit mining has exposed
large areas o f s u l f i d e bearing high w a l l s and a c id-genera t ing f i l l s to p r e c i p i t a t i o n and
groundwater.
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2.5.2.2 S o i l s
T h e r e are three d i f f e r e n t soil as sociations encountered at the G i l t Edge Mine S i t e . T h e s e are the
waste rock m a t e r i a l s (Cc), the G r i z z l y - V i r k u l a a s s o c ia t i on , s t e e p (GBE), and the V i r k u l a
as so c ia t i on , h i l l y ( V C E ) .
G r i z z l y s o i l s are low in f e r t i l i t y and organic ma t t e r content . T h e i r a v a i l a b l e water capac i ty is
high. P e r m e a b i l i t y is m o d e r a t e l y slow. T h e s e so i l s have a r u n o f f that is rap id and a high
shrink-swel l p o t e n t i a l .
V i r k u l a s o i l s are low in f e r t i l i t y and organic mat t e r content. T h e i r a v a i l a b l e water c a p a c i t y is
moderate to high. P e r m e a b i l i t y is m o d e r a t e l y slow. T h e s e s o i l s have a r u n o f f that is medium to
rapid and a high shrink-swel l p o t e n t i a l .
2.5.3 C l i m a t e
A c c o r d i n g to the Great P l a i n s I n t e r n a t i o n a l Data N e t w o r k , mean, minimum, and maximum
t empera tur e s in J a n u a r y and July are 5 and 33 degree s F a h r e n h e i t (°F), and 55 and SOT,
r e s p e c t i v e l y . Mean number of f r e e z e - f r e e days is 150. Preva i l ing winds are out of the northwest
at a p p r o x i m a t e l y 10 to 13 miles per hour (UOS 1 9 9 9 ) .
Mean annual p r e c i p i t a t i o n in the Black H i l l s area ranges f rom 19 to 24 inches. Mean annual
s n o w f a l l is a p p r o x i m a t e l y 60 to 100 inches per year (UOS 1999). P r e c i p i t a t i o n is higher at the
S i t e , ranging f r o m 25 to 30 inches per year. For the p u r p o s e s of s tormwater m o d e l i n g , the 10-
year, 24-hour storm event was rated at 3.1 inches of p r e c i p i t a t i o n , and the 100-year, 24-hour
storm event was rated at 6.0 inches of p r e c i p i t a t i o n . In re sponse to measurements of intense
storms at the mine in the 1990s, mine c o n s u l t a n t s Steffen, Robert son, and K i r s t e n revised
upwards the d e s i gn storm events for the site to 9.47 inches for the 100-year, 24-hour event; 5.87
inches for the 25-year, 24-hour event; and 4.28 inches for the 10-year, 24-hour event. The
p r o b a b l e maximum p r e c i p i t a t i o n (PMP) event has been e s t imat ed to be a 6-hour storm event of
19.6 inches (BOR 2000).
2.5.4 S i t e Groundwater
D e t a i l e d s i te i n v e s t i g a t i o n s r egard ing groundwater a s p e c t s are ongoing as part of the s i t e-wide
s t u d i e s . G r o u n d w a t e r is known to be a contr ibu tor to water i n f l o w s into the western por t i on of
the site. In a d d i t i o n , i n v e s t i g a t i o n s in the Dakota M a i d and S u n d a y Pit areas ind i ca t e that f a u l t
and f r a c t u r e zones are f l o w p a t h s that can convey waters f r o m the pit zones into the S t r a w b e r r y
Creek dra inage a l l u v i a l and bedrock aquifers .
G r o u n d w a t e r moni tor ing w e l l s G W - 8 and G W - 9 are a l l u v i a l and bedrock we l l s , r e s p e c t i v e l y ,
l o ca t ed near the toe of the Ruby W a s t e Rock Dump. W e l l G W - 9 was abandoned in 1996.
W e l l G W - 9 did not show s i g n i f i c a n t changes over t ime, and the chemistry did not suggest
major impact f rom ARD. W e l l GW-8, a shallow al luvia l we l l , has shown s igni f i cant degradation
in water q u a l i t y over time as the d u m p has changed to s t r o n g l y ac id-genera t ing condi t ions . The
pH has d e c l i n e d s i g n i f i c a n t l y , whi l e t o ta l d i s s o lv ed s o l i d s (TDS) have increased. Trace e l ements
have also t y p i c a l l y increased in concentrat ion over time, with the ex c ep t i on of iron, which has
decreased.
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G r o u n d w a t e r moni tor ing w e l l s G W - 8 A and G W - 9 A are, r e s p e c t i v e l y , a l l u v i a l and bedrock
w e l l s l o ca t ed a p p r o x i m a t e l y 600 f e e t d o w n g r a d i e n t f r o m the Ruby Dump c u t o f f trench.
C o n c e n t r a t i o n s o f pH, TDS, arsenic, cadmium, c o p p e r , iron, and zinc present in we l l s G W - 8 A
and G W - 9 A i n d i c a t e ARD water p r o d u c e d f r om the Ruby W a s t e Rock Dump is being cap tured
by the Ruby D u m p c u t o f f trench and pond . T h e r e was no c o r r e s p o n d i n g increase in trace
e l e m e n t s at e i ther the a l l u v i a l well (GW-8A) or the bedrock well (GW-9A) when the increase
occurred at well G W - 8 .
2.5.5 S i t e S u r f a c e W a t e r
S u r f a c e water i s cons idered the most s i g n i f i c a n t media f or o f f s i t e t ran spor t o f contaminant s .
S u r f a c e water has been i m p a c t e d by mining o p e r a t i o n s f r o m the S i t e throughout the reach of
S t r a w b e r r y Creek f r o m the S i t e to Bear Butte Creek and wi th in Bear Butt e Creek f r o m
S t r a w b e r r y Creek to G a l e n a and p o i n t s f u r t h e r downstream. U n t r e a t e d s u r f a c e water contained
at the S i t e e xh i b i t s low pH and contains e l evated metal and s u l f a t e concentrat ions .
2.5.5.1 Drainages
The s u r f a c e water at the S i t e dra in s through three sub-basins into Bear But t e Creek. The sub-
basins are S t r a w b e r r y Creek dra inage , H o o d o o G u l c h , and Ruby G u l c h . The t o p o g r a p h y i s
charac t er ized by mountainous terrain with narrow v a l l e y s . A n c h o r Hil l f o r m s the highes t po in t
on the north s i d e of the S i t e area at an e l eva t i on of 5,680 f e e t . An unnamed peak on the east side
of the S i t e area is at e l eva t i on 5,650 f e e t . The lowest po in t is at a p p r o x i m a t e l y 4,880 f e e t at the
c o n f l u e n c e of Bear Butte and Ruby G u l c h . The mountain s l o p e s range f r o m 6 to 60 p er c en t , and
the soil p e r m e a b i l i t y is c l a s s i f i e d as modera t e , averaging about 4 inches per hour (BOR 2000).
T o p o g r a p h y d ir e c t s s ur fa c e water f l o w f r om t h e G i l t E d g e Mine S i t e t o Strawberry Creek.
S t r a w b e r r y Creek f l o w s a p p r o x i m a t e l y 1.5 mile s b e f o r e d r a i n i n g into Bear Butte Creek.
A p p r o x i m a t e l y 2 mi le s downstream of the Strawberry Creek and Bear Butte c o n f l u e n c e , Bear
Butte Creek becomes a l o s ing stream that f l o w s into ou t c rop s of the Paha sapa l imes tone (UOS
1999).
The USGS mainta in s a g a u g i n g s ta t i on in Bear But t e Creek 0.5 mi l e s downstream of the Bear
B u t t e / S t r a w b e r r y Creek c o n f l u e n c e . W a t e r d i s charge da ta f r o m October 1996 to S e p t e m b e r
1997 i n d i c a t e that Bear Butte Creek's high f l o w is in A p r i l , with more than 100 cubic f e e t per
second (cfs) for 5 days and a 1-day maximum of 180 c f s . By J u n e , the f l o w has f a l l e n to less than
10 c f s . M a r c h , A p r i l , May, and J u n e gaug ing da ta show f l o w s over 10 cfs in Bear Butte Creek,
with all other months having f l o w s under 10 c f s . It i s p o s s i b l e that Strawberry Creek could
a p p r o a c h 10 cfs under high water f l o w c ond i t i on s , but for the m a j o r i t y of the year, the f l o w in
Strawberry Creek is well under 10 cfs (UOS 1999).
The p r e l i m i n a r y assessment (PA) indicate s that the S i t e i s not l o ca t ed within a regula t ed
f l o o d p l a i n . I n f o r m a t i o n obtained f r o m a F e d e r a l Emergency Management Agency ( F E M A )
F l o o d I n s u r a n c e Rate M a p ( F I R M ) i n d i c a t e s that S t r a w b e r r y Creek, Ruby G u l c h , a n d T e r r i b l e
G u l c h are not l o ca t ed within a 500-year f l o o d p l a i n . However , at the ir immedia t e c on f lu enc e
with Bear Butte Creek, these drainages lie within the Bear Butte Creek 100-year f l o o d p l a i n .
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2.5.5.2 Contaminat i on
ARD generation at the S i t e is composed of s ur fa c e water r u n o f f and groundwater contr ibut ions
f r o m underground mine workings and the open mine p i t s . Pre l iminary c a l c u l a t i o n s of sur fac e
water r u n o f f based on e s t imated annual average p r e c i p i t a t i o n (27 inches) and l i m i t e d da ta for
groundwat e r c on tr i bu t i on s f r o m the mine workings i n d i c a t e that the S i t e wi l l generate an
annual average ARD s u r f a c e water f l o w rate of a p p r o x i m a t e l y 170 gpm. The same pre l iminary
c a l c u l a t i o n s and d a t a i n d i c a t e that for the maximum annual p r e c i p i t a t i o n ( a p p r o x i m a t e l y 43
inches over the per iod of record [ 1 9 0 9 to 1999 at L e a d , S o u t h D a k o t a ] ) the S i t e w i l l generate an
annual ARD f l o w rate of 375 gpm. T h e s e f l o w rates are based on the S i t e water balance model
( C D M F e d e r a l Programs C o r p o r a t i o n [ C O M F e d e r a l ] 2001).
W a t e r c on tamina t i on wi th in the site was de s cr ibed in the E a r l y - A c t i o n I n t e r i m ROD (April
2001) and remains unchanged. W a t e r q u a l i t y da ta f r om J u n e 2000 are shown below, i n d i c a t i n g
the extreme t o x i c i t y of the ARD waters in the e x i s t i n g site impoundmen t s .

M e t a l
A r s e n i c
C a d m i u m
C o p p e r
Lead
S e l e n i u m

R e s u l t s i n par t s p e r b i l l i o n ( p p b )
1,480
692

97,900
33.3
51.6

S u r f a c e W a t e r Q u a l i t y D a i l y M a x i m u m G o a l ( p p b )
332.5

5.9
67.6
32.5
8.75

2.5.5.3 Opera t i ona l C o n t r o l s and Trea tment
Management of water at the s i te involves a variety of i m p o u n d m e n t s , p i t s , p u m p s , p u m p -
houses, and p i p e l i n e s connected to a water treatment p l a n t (see F i g u r e 2). In a d d i t i o n , several
ARD seep d i s charge s into Strawberry Creek and H o o d o o G u l c h are mi t iga t ed by routing the
ARD f l o w s through containers o f s o d i u m - h y d r o x i d e to n e u t r a l i z e the d i s charge s f l o w i n g into
the receiving waters.
A containment pond for the Ruby Dump is used to cap tur e the ARD from the dump. T h i s
containment pond was b u i l t w i th in the Ruby G u l c h drainage below the waste rock reposi tory.
The ARD that drains f r o m the Ruby Dump is c o l l e c t e d in the containment pond and then
p u m p e d to the Dakota M a i d / S u n d a y Pit f r o m the Ruby Pond Pumphouse . The ARD is then
p u m p e d a n d / o r s iphoned to Pond E near Strawberry Creek. Some ARD drains from Dakota
Maid Pit into Pond D near the f o r m e r lo ca t ion of the Joe K i n g A d i t . Pond D drains into Pond E,
a l ined pond . F r o m Pond E, ARD is p u m p e d to a water treatment p l a n t where it is treated for
release into the Strawberry Creek drainage. The p u m p s ta t ion at Pond E (Strawberry Pond
P u m p h o u s e ) can also direc t f l o w to turbomisters for evaporat ion or p u m p f l o w back to the
Dakota M a i d / S u n d a y Pit . ARD f r o m the Anchor Hill Pit and L a n g l e y Pit i s also p u m p e d to the
Dakota M a i d / S u n d a y Pit where it f o l l o w s the same f l o w p a t h to the water treatment p l a n t for
t r ea tment . In A p r i l 1998, an e s t imated 136,000,000 g a l l o n s of ARD waters were awaiting
treatment at the S i t e . As of S e p t e m b e r 2001, the S i t e contained ARD waters requiring treatment
as f o l l o w s : the S u n d a y Pit contained about 16 m i l l i o n g a l l o n s , the Dakota Maid Pit contained an
e s t imat ed 3.5 m i l l i o n g a l l o n s , and Anchor Hill Pit contained about 72 m i l l i o n ga l l on s .
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The water treatment p l a n t is located near the top of Ruby G u l c h . It i s a sodium hydrox id e N/P
p l a n t cons i s t ing of an u p - f l o w rapid mix tank where 50 percent so lut ion sodium hydrox id e is
mixed with i n f l u e n t ARD and recycled metal p r e c i p i t a t e s l u d g e f rom the c l a r i f i e r . F o l l o w i n g
the rap id mix tank, the A R D / s o d i u m h y d r o x i d e so lu t ion f l o w s to a f l o c c u l a t i o n tank that
pre c ede s a l a m e l l a p l a t e c l a r i f i e r . Polymer i s a d d e d to the f l o w j u s t prior to enter ing the
f l o c c u l a t i o n tank. E f f l u e n t f r om the c l a r i f i e r f l o w s to an e f f l u e n t s torage tank and is
sub s equent ly d i s charged by gravity f l o w / p u m p e d f l o w to Strawberry Creek. The water
treatment p l a n t was reported to have a de s ign capac i ty of 360 gpm (BOR 2000), but without
s l u d g e f i l t e r i n g the net treatment rate of the WTP has been only 200 g a l l o n s per minute. Only
by u t i l i z i n g a t emporary s l u d g e s e t t l i n g pond has a 250 gpm net d i s charge rate been real ized.
Besides seeking more r e l iab l e and con tro l l ed s l u d g e management, EPA and D E N R have had a
strong interest in seeking oppor tuni t i e s for cost reduction and improved treatment r e l iab i l i ty
and e f f i c i e n c y . The F o c u s e d F e a s i b i l i t y S t u d y was conducted to carry out this technical
assessment of interim water treatment operations.
BMC obtained a N P D E S permit when it operated the mine site. T h i s permit was terminated by
S D D E N R a f t e r mining operat ion were ceased. EPA has continued to operate the water
treatment p l a n t under the E a r l y - A c t i o n I n t e r i m ROD, with the water qual i ty l i m i t s of the
f o rmer permit as the in i t ia l interim di s charge o b j e c t i v e s . T h i s interim response action is aimed
at improv ing di scharges to be t t er meet S t a t e of S o u t h Dakota water q u a l i t y s tandard s p r e s e n t l y
in e f f e c t for Strawberry Creek (the receiving waters for d i s charge f r om the water treatment
system).

2.6 Current and Potential Future S i t e and Resource Uses
The s i te is current ly an abandoned hard rock mine. The S i t e and the surrounding area is zoned
as a PF - Park F o r e s t District by Lawrence County. The f o l l o w i n g f u t u r e site usages may be
p e r m i t t e d in the PF - Park Fore s t Dis tr i c t:

Detached s i n g l e - f a m i l y d w e l l i n g s , cabins, and summer homes.
T r a n s p o r t a t i o n and u t i l i t y easements, a l l ey s , and right-of-way.
P u b l i c parks a n d / o r p laygrounds .
H i s t o r i c a l monuments or structures.
U t i l i t i e s substations.
Plant nursery.
T r e e or crop growing areas and grazing lands .
Other uses approved under county and state condi t ional use permit s .

S p e c i a l use p e rmi t s issued by the county and mining permi t s issued by the s tate contain land-
use res tric t ions that currently remain in e f f e c t for the S i t e .
2.7 S i t e Risks
S i t e - w i d e risk assessments that c l o s e ly evaluate human hea l th and ecological risk are pr e s en t ly
in the early stages. Remedial inve s t igat ions and risk assessments i d e n t i f y sources of
contamination (volume and t o x i c i t y ) , the pathways for contaminant releases, and the e f f e c t s of
po t en t ia l exposure and contaminant concentrations. W h i l e the risk assessments f o cu s on
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t o x i c o l o g i c a l risk e f f e c t s of exposure and dose, thi s interim remedial action aims to reduce risk
by t r e a t i n g ARD prior to being d i s charged f r om the site.
S u r f a c e water at the s i te which is in contact with oxygen and s u l f i d e minerals becomes ARD
and contains h igh concentra t ions of metal s . T h i s a c i d i c water can harm those who drink the
water or get it on th e i r skin. S i t e s u r f a c e water that becomes ARD contains cadmium, c o p p e r ,
l e a d , n i t r a t e and t h a l l i u m in concentrat ions above the f e d e r a l s a f e d r i n k i n g water s t andard s .
W i t h o u t containment and t r e a t m e n t , ARD water would f l o w f r o m the site into dra inage s that
u l t i m a t e l y d i s c h a r g e into th e M a d i s o n A q u i f e r , a d r i n k i n g water source for the B o u l d e r Canyon
D e v e l o p m e n t , C i t y o f S t u r g i s and a V e t e r a n s A d m i n i s t r a t i o n we l l . T h u s , a p a t h w a y exi s t s f r o m
the Gilt Edge Mine to these water s u p p l i e s , as well as p r i v a t e water s u p p l y w e l l s nearer to the
s i te a l o n g Bear But t e Creek. I f G i l t E d g e M i n e waters were re leased u n t r e a t e d , d o w n g r a d i e n t
water q u a l i t y and human h e a l t h could be adver s e ly i m p a c t e d .
M e t a l s - c o n t a m i n a t e d s u r f a c e water f r o m the site has harmed aquatic l i fe in both Strawberry
and Bear But t e Creeks. In Strawberry Creek, b o t t o m - f e e d i n g macro inver tebrate s that are an
i m p o r t a n t part of the f o o d chain have been adver s e ly i m p a c t e d . Bear Butte Creek is managed
as a f i s h e r y by the S o u t h Dakota Depar tmen t of Game, F i s h and Parks. Measured
concentra t ions of arsenic, cadmium, c o p p e r , s e l enium, and zinc are above t o x i c i t y l e v e l s for
aquat i c receptors . W a t e r t r ea tment continues to be necessary in order to pro t e c t these streams
f r o m actual or threa t ened re l ease s of hazardous substance into the environment.

2.8 I n t e r i m Remedial A c t i o n O b j e c t i v e s
I n t e r i m remedial act ion o b j e c t i v e s ( R A O s ) are m e d i a - s p e c i f i c (e.g., mine waste, A R D , etc.) andmeet the goal of p r o t e c t i n g the environment.
A F o c u s e d F e a s i b i l i t y S t u d y ( F F S ) f o r O U 2 I n t e r i m W a t e r T r e a t m e n t Opera t i on s ( A u g u s t 2001)
examined in d e t a i l the basis for interim risk management and c o s t - e f f e c t i v e operations.
The f o l l o w i n g in t er im RAOs and goal s were d e f i n e d in the FFS for the inter im water treatment
action:
• Prevent direc t exposure of human and environmental r e c ep tor s to e l evatedconcentra t ions of contaminant s in sur fac e water drainage f rom the S i t e .
• Reduce or e l i m i n a t e ARD water f l o w into Ruby G u l c h and Strawberry and Bear ButteCreeks.• A c h i e v e c o m p l i a n c e , to the extent p o s s i b l e and p r a c t i c a b l e for the interim, with

curr en t ly a p p l i c a b l e water qua l i ty s tandard s .• M i n i m i z e waste and waste d i s p o s a l requirements.• I n t e g r a t e water treatment with overall S i t e closure and re c lamat ion ac t iv i t i e s• M a i n t a i n c o m p a t i b i l i t y with s i t e-wide remedial action o b j e c t i v e s and f i n a l water
treatment remedial action.• Minimiz e e x p e n d i t u r e s for water treatment at the S i t e dur ing closure a c t i v i t i e s( d e t e r m i n e a p r e l i m i n a r y minimum cost to site c losure (MCSC) comparison between
recommended a l t e r n a t i v e s , based on present worth ana ly s i s) .
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2.9 Des cr ip t i on of A l t e r n a t i v e s
The FFS i d e n t i f i e d remedial action al t ernat ive s , and through a screening process EPA and
D E N R e l i m i n a t e d t h e f o l l o w i n g o p t i o n s f r o m f u r t h e r c ons idera t i on:
• A d d i n g f i l t e r presses to current water t r ea tment o p e r a t i o n s was r e j e c t e d due to high cost

and i n a b i l i t y to meet water q u a l i t y s t a n d a r d s .
• A l t e r n a t i v e s which p r o v i d e d for a d d i n g a f u l l - s t r e a m membrane f i l t r a t i o n or s u l f a t e

removal proces s to the current system were r e j e c t e d - due to both high inter im costs and
u n c e r t a i n t y o f mee t ing th e t o ta l d i s s o l v e d s o l i d s (TDS) water q u a l i t y s t a n d a r d s .

• A l t e r n a t i v e s which p r o v i d e d for b u i l d i n g c o m p l e t e l y new water treatment systems were
r e j e c t e d due to very high in t er im costs and the uncer ta in ty of meet ing TDS s tandard s .

EPA is unsure if any of the water tr ea tment systems that were retained for evaluat ion and
inter im use w i l l be able to meet current water q u a l i t y s t a n d a r d s for t o t a l d i s s o lv ed s o l i d s (TDS)
and s e l enium (see d e t a i l e d d i s cu s s ion in S e c t i o n 2.10.1.2). Because of t h i s uncer ta in ty, EPA is
invoking an inter im waiver of s t a n d a r d s for TDS and s e l enium pursuant to C E R C L A S e c t i o n
121(d)(4)(A) ( S e e di scus s ion in S e c t i o n 2.10.1.2 below).
The f o l l o w i n g seven remedial response alternatives were retained for d e ta i l ed evaluation in the
F F S . T h e y i n c l u d e op t i on s t o i n t e r c e p t A R D releases into o f f s i t e drainages , a n d a l t e r n a t i v e s f o r
in t er im water tr ea tment . A l t e r n a t i v e s 3a and 3b a d d r e s s the divers ion and c o l l e c t i o n of ARD.
A l t e r n a t i v e s 6a t h r o u g h 6b addre s s the need for an u p g r a d e or e xpans i on of the e x i s t i n g W T P .
A l t e r n a t i v e s f r o m these two groups are combined for an overall s o l u t i o n to addre s s site
condi t ions .
• A l t e r n a t i v e 1: No A c t i o n
ARD Diversion and C o l l e c t i o n A l t e r n a t i v e s :
• A l t e r n a t i v e 3a: Divert ARD F l o w f r om H o o d o o G u l c h to S u n d a y P i t ; Divert ARD f l o w f r om

Pond C to Pond D
• A l t e r n a t i v e 3b: Divert ARD F l o w f r o m H o o d o o G u l c h to Strawberry P o n d ; Divert ARD

f l o w f r o m Pond C to Pond D
U p g r a d e o f W T P Alt erna t iv e s :
• A l t e r n a t i v e 6a: U p g r a d e E x i s t i n g Caus t i c Chemical P r e c i p i t a t i o n Trea tmen t Plant with

F i l t r a t i o n ( I n t e r i m 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 (ARAR) W a i v e r )
• A l t e r n a t i v e 6b: Convert Ex i s t ing C a u s t i c Chemical P r e c i p i t a t i o n T r e a t m e n t Plant to Lime

P r e c i p i t a t i o n and U p g r a d e with F i l t r a t i o n ( I n t e r i m A R A R Waiver)
• A l t e r n a t i v e 6c: Construct New M i c r o e n c a p s u l a t i o n / P r e c i p i t a t i o n Treatment Plant ( I n t e r i m

A R A R Waiver)
• A l t e r n a t i v e 6d: Construct New Opt imiz ed Chemical P r e c i p i t a t i o n Treatment Plant U s i n g

P r o p r i e t a r y M e t a l s C o o r d i n a t i o n Process ( I n t e r i m A R A R Waiver)
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2.9.1 D e s c r i p t i o n of Remedy Componen t s
A l t e r n a t i v e 1 - No Action
S u p e r f u n d r e g u l a t i o n s require EPA to eva lua t e a "No A c t i o n " a l t e r n a t i v e to p r o v i d e a ba s e l in e
for compari son to other a l t e r n a t i v e s . The no act ion a l t e r n a t i v e would d i s c on t inue current ARD
trea tment at the W T P . ARD would continue to be generated and would fill any s torage volume
c u r r e n t l y a v a i l a b l e in the open p i t s . Once the p i t s reach the ir s torage c a p a c i t y , untreated ARD
would d i s charge to S t r a w b e r r y Creek and Bear Butte Creek via the H o o d o o G u l c h , Ruby G u l c h ,
and S t r a w b e r r y Creek drainage s . T h e r e would be no r e d u c t i o n in ARD contaminant
concentra t i on s because no t r e a t m e n t , c on ta inmen t , or removal of contaminants f r o m ARD is
i n c l u d e d in th i s a l t e r n a t i v e . A l t e r n a t i v e 1 i n c l u d e s s u r f a c e water moni t or ing and 5-year site
reviews since ARD would cont inue t o migrate o f f t h e S i t e i n d e f i n i t e l y . A d d i t i o n a l l y ,
A l t e r n a t i v e 1 would require p u m p i n g of untreat ed ARD f r o m the open p i t s to Strawberry
Creek to a l l ow other site closure a c t i v i t i e s to occur.
O p t i o n s f o r I n t e r c e p t i n g A R D S e e p F l o w s
A l t e r n a t i v e 3a - Divert ARD S e e p F l o w s f r o m H o o d o o G u l c h to S u n d a y P i t ; Divert Pond C
ARD S e e p F l o w s to Pond D
The i n d i v i d u a l ARD seeps f r om H o o d o o G u l c h would be c o l l e c t e d in concrete sumps and f l o w
by gravity to a seep s torage tank. W a t e r c o l l e c t e d in the tank f r om the sumps would
sub s equ en t ly be p u m p e d to S u n d a y P i t . The seep f l o w s ups tream ( e a s t ) of Pond C would be
i n t e r c e p t e d as s u r f a c e water r u n o f f in a H D P E - l i n e d channel l o c a t e d to the east of Pond C. The
channel would f l o w to the south with d i s charge to Pond D. The rou t ing of H o o d o o G u l c h (via
S u n d a y Pit) and Pond C (via Pond D) seep f l o w s to the WTP would ensure e f f e c t i v e treatment
and reduce the contaminant l o a d i n g s to Strawberry Creek. T h i s a l t e rna t iv e would be
i m p l e m e n t e d with one of A l t e r n a t i v e s 6a, 6b, 6c, or 6d. A l t e r n a t i v e 3a would consist of
o p e r a t i n g and main ta in ing the pumps . Other O&M requirements for the diversion and
c o l l e c t i o n system are i n c l u d e d in A l t e r n a t i v e 6.
A l t e r n a t i v e 3b - Divert ARD S e e p F l o w s f r o m H o o d o o G u l c h to Strawberry P o n d ; Divert
Pond C ARD S e e p F l o w s to Pond D
A l t e r n a t i v e 3b is s imi lar to A l t e r n a t i v e 3a exc ep t that H o o d o o G u l c h seep f l o w s would be
p u m p e d to Strawberry Pond instead of to the S u n d a y Pit. A l t e r n a t i v e 3b would i n c l u d e
operation and maintenance of the p u m p i n g system. Other O&M requirements for the diversion
and c o l l e c t i o n system are i n c l u d e d in A l t e r n a t i v e 6.
O p t i o n s f o r I n t e r i m Water T r e a t m e n t S y s t e m s
A l t e r n a t i v e 6a - U p g r a d e E x i s t i n g Caust i c Chemical P r e c i p i t a t i o n Trea tmen t P l a n t with
F i l t r a t i o n
A l t e r n a t i v e 6a consist s of u p g r a d i n g the e x i s t i n g sodium h y d r o x i d e WTP with a circular
c l a r i f i e r and f i l t r a t i o n equipment for post s ed imenta t i on e f f l u e n t p o l i s h i n g at an op t imized
treatment c a p a c i t y of 300 gpm. S o l i d s produced by the process would be dewatered with a
f i l t e r press and l a n d f i l l e d on site. F i n a l acid pH a d j u s t m e n t equipment would also be prov ided
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in the event that e f f l u e n t pH requires a d j u s t m e n t to meet the d i s charge l i m i t . A l t e r n a t i v e 6a
i n c l u d e s O&M of the upgraded WTP and compl iance and operation monitoring.
A l t e r n a t i v e 6b - Convert E x i s t i n g Cau s t i c Chemical P r e c i p i t a t i o n T r e a t m e n t Plant to Lime
P r e c i p i t a t i o n and U p g r a d e with F i l t r a t i o n
A l t e r n a t i v e 6b consists o f converting the e x i s t i n g s o d i u m - h y d r o x i d e WTP to a l ime N/P
process with the a d d i t i o n of l ime s l a k i n g and lime slurry chemical f e e d equipment and
u p g r a d e s , i n c l u d i n g a circular c l a r i f i e r and f i l t r a t i o n equipment f or post s ed imenta t i on e f f l u e n t
p o l i s h i n g . The t o ta l treatment c a p a c i t y of A l t e r n a t i v e 6b would be 300 gpm. S o l i d s produced by
the process would be dewatered with a f i l t e r press and l a n d f i l l e d on site. F i n a l acid pH
a d j u s t m e n t equipment would also be prov ided in the event that e f f l u e n t pH requires
a d j u s t m e n t to meet the di scharge l imi t . A l t e r n a t i v e 6b i n c l u d e s O&M of the u p g r a d e d WTP and
compl iance and operat ion monitoring.
A l t e r n a t i v e 6c - Construct New 300-gpm M i c r o e n c a p s u l a t i o n / P r e c i p i t a t i o n T r e a t m e n t Plant
A l t e r n a t i v e 6c consists of c on s t ruc t ing a new 300 gpm WTP using a propr i e tary
m i c r o e n c a p s u l a t i o n / p r e c i p i t a t i o n process. The total treatment capac i ty of A l t e r n a t i v e 6c would
be 300 gpm. S o l i d s produced by the process would be l a n d f i l l e d on site. The new treatment
p l a n t would be located downstream of Pond E near the Strawberry Pond pumphouse .
A l t e r n a t i v e 6c i n c l u d e s O&M of the newly constructed WTP and compl iance and operat ion
monitoring.
A l t e r n a t i v e 6d — Construct New 300-gpm O p t i m i z e d Chemical P r e c i p i t a t i o n WTP U s i n g
Propr i e tary M e t a l s Coord ina t i on Process with M i c r o f i l t r a t i o n and pH A d j u s t m e n t
A l t e r n a t i v e 6d consists of cons truc t ing a new 300-gpm WTP using a p r o p r i e t a r y metals
coordinat ion process with m i c r o f i l t r a t i o n and pH a d j u s t m e n t . The ex i s t ing WTP would be
decommiss ioned. The total treatment capac i ty of A l t e r n a t i v e 6d would be 300 gpm. S o l i d s
produced by the process would be dewatered with a f i l t e r press and l a n d f i l l e d on site. Potent ial
exi s t s to d i s p o s e of s o l i d s at an o f f s i t e metal s recyc l ing f a c i l i t y . The new treatment p l a n t would
be l o ca t ed downstream of Pond E near the Strawberry Pond pumphouse . A l t e r n a t i v e 6d
i n c l u d e s O&M of the newly constructed WTP and compl iance and operation monitoring.
2.9.2 Common Element s and Dis t ingu i sh ing Fea tur e s of EachA l t e r n a t i v e
2.9.2.1 Common Elements
The f o l l o w i n g component s are common amongst the a l t ernat ive s evaluated:
• A l t e r n a t i v e s 3a and 3b involve the c o l l e c t i o n of ARD and conveyance of ARD to the W T P .
• The time e s t imated in the FFS to dewater the s i te , 2.1 years, is d ep enden t not only on

treatment of ARD currently contained in onsite p i t s and p o n d s , but also on treatment of
ARD that is f ormed as a result of p r e c i p i t a t i o n in contact with onsite material s that are not
yet reclaimed.

• Based on the minimum cost to site closure (MCSC) analysis, which fac tor s the an t i c ipa t ed
p r o d u c t i o n of ARD due to p r e c i p i t a t i o n and current site condi t ions , the continuation of
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treatment of ARD stored on site in p i t s and p o n d s , and the a n t i c i p a t e d time to s i te closure
with the c a p i t a l and O&M cost for t r e a t m e n t , the o p t i m u m treatment rate was de t ermined
to be 300 gpm. T h e r e f o r e , A l t e r n a t i v e s 6a, 6b, 6c, and 6d all increase the t r ea tment c a p a c i t y
of the e x i s t i n g WTP to 300 gpm.

• A l t e r n a t i v e s 6a and 6b i n c l u d e pH a d j u s t m e n t if the e f f l u e n t pH requires a d j u s t m e n t to
meet the d i s charge l i m i t .

• S o l i d s p r o d u c e d by the proces se s eva lua t ed in A l t e r n a t i v e s 6a, 6b, 6c, and 6d would be
contained onsite . A l t e r n a t i v e s 6a, 6b, and 6d i n c l u d e d e w a t e r i n g of s o l i d s with a f i l t e r pres s
pr ior to d i s p o s a l .

• T r e a t m e n t o f stored ARD i n c l u d e s the volume stored in the A n c h o r Hil l P i t .
• Because the t e c h n o l o g i e s eva lua t ed wi l l not be e f f e c t i v e in achieving TDS and s e l enium

surface water qua l i ty discharge s t andard s , an interim A R A R waiver for TDS and selenium
wil l be required.

• F o r e s t i m a t i n g costs d u r i n g t h e f o c u s e d f e a s i b i l i t y s t u d y , remedial action p r o j e c t s t y p i c a l l y
involve cons truc t ion costs that are e x p e n d e d at the b e g i n n i n g of the p r o j e c t (e.g. , c a p i t a l
co s t) and costs in subsequent years that are required to i m p l e m e n t and maintain the remedy
a f t e r the i n i t i a l cons truc t ion per iod (e.g., annual O&M costs, p e r i o d i c co s t s). Present worth
a n a l y s i s i s a method to evaluate e x p e n d i t u r e s ( i n c l u d i n g bo th c a p i t a l and O & M ) that occur
over d i f f e r e n t time p e r i od s . T h i s s t andard m e t h o d o l o g y a l l o w s f or cost comparisons o f
d i f f e r e n t remedial a l t e rna t iv e s on a basis of a s i n g l e cost f i g u r e for each a l t e rna t iv e . A
di s count rate of 7 p e r c e n t , based on the NCP and EPA's A Guide to Developing Cost Estimates
During the Feasibility Study (EPA 2000c) was used to d e v e l o p present worth costs.

2.9.2.2 D i s t i n g u i s h i n g F e a t u r e s
The d i s t i n g u i s h i n g f e a t u r e s of each a l t e r n a t i v e are di scus sed below.
A l t e r n a t i v e 1 - No A c t i o n
The no act ion a l t e r n a t i v e would d i s c o n t i n u e current ARD treatment with the e x i s t ing sodium
h y d r o x i d e n e u t r a l i z a t i o n / p r e c i p i t a t i o n W T P . ARD would continue to be generated and f i l l any
storage volume current ly a v a i l a b l e in the open p i t s . Once the p i t s reach the ir s torage capac i ty ,
untrea t ed ARD would di s charge to Strawberry Creek and Bear Butte Creek via the H o o d o o
G u l c h , Ruby G u l c h , and Strawberry Creek drainages . T h e r e would be no r educ t i on in ARD
contaminant concentrat ions because no t r e a t m e n t , c on ta inment , or removal of contaminants
f r om ARD is i n c l u d e d in thi s a l t e rna t iv e . The no action a l t e r n a t i v e in c lud e s costs for s i t e
s e cur i ty , maintenance of v e h i c l e s , and mainta in ing e l e c t r i c i t y to the site.
Es t imat ed C a p i t a l Cos t: $0
Es t imated Annual O&M Cost: $194,000
Es t imated Per iod i c Cost: $21,000
E s t i m a t e d 5-year Present Worth: $476,000
A l t e r n a t i v e 3a — A l t e r n a t i v e 3a - Divert ARD S e e p F l o w s f r o m H o o d o o G u l c h to S u n d a y P i t ;
Divert Pond C ARD S e e p F l o w s to Pond D
The i n d i v i d u a l ARD seeps f r om H o o d o o G u l c h would be c o l l e c t e d in concrete sumps and f l o w
by gravi ty to a seep storage tank. W a t e r c o l l e c t e d in the tank f r o m the sumps would
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subsequent ly be p u m p e d to S u n d a y P i t . The seep f l o w s upstream (eas t) of Pond C would be
i n t e r c e p t e d as s ur fa c e water r u n o f f in a H D P E - l i n e d channel located to the east of Pond C. The
channel would f l o w to the south with di scharge to Pond D.
Es t imated C a p i t a l Cost: $262,000
Est imated Annual O&M Cost: $ 1,900
Est imated 3-year Present Worth: $266,000
A l t e r n a t i v e 3b - Divert ARD S e e p F l o w s f r om H o o d o o G u l c h to Strawberry Pond; Divert
Pond C ARD S e e p F l o w s to Pond D
A l t e r n a t i v e 3b is s imilar to A l t e r n a t i v e 3a except that H o o d o o G u l c h seep f l o w s would be
p u m p e d to Strawberry Pond instead of S u n d a y Pit.
Est imated C a p i t a l Cos t: $307,000
Es t imat ed Annual O&M Cost: $1,900
Es t imat ed 2.1-year Present Worth: $311,000
A l t e r n a t i v e 6a — U p g r a d e Ex i s t ing Caus t i c Chemical P r e c i p i t a t i o n Trea tment Plant with
F i l t e r Presses
A l t e r n a t i v e 6a consists of u p g r a d i n g the e x i s t ing sodium hydrox id e WTP with a circular
c l a r i f i e r and f i l t r a t i o n equipment f o r post s ed imenta t i on e f f l u e n t p o l i s h i n g . S o l i d s produced by
the process would be dewatered with a f i l t e r press prior to onsite l a n d f i l l i n g .
Es t imated C a p i t a l Cost: $ 1,690,000
Est imated Annual O&M Cost: $4,030,000
Est imated 2.1-year Present W o r t h : $9,789,000
A l t e r n a t i v e 6b - Convert E x i s t i n g Caus t i c Chemical P r e c i p i t a t i o n Treatment Plant to Lime
P r e c i p i t a t i o n and U p g r a d e with F i l t r a t i o n
A l t e r n a t i v e 6b is s imilar to A l t e r n a t i v e 6a; however, the e x i s t ing WTP would be converted to a
lime N/P process with the a d d i t i o n o f lime s l a k i n g and lime s lurry chemical f e e d equipment.
S o l i d s produced by the process would be dewatered with a f i l t e r press prior to onsite
l a n d f i l l i n g .
Est imated C a p i t a l Cos t: $2,496,000
Est imated Annual O&M Cost: $3,001,000
Est imated 2.1-year Present W o r t h : $8,527,000
A l t e r n a t i v e 6c - Construct New 300-gpm M i c r o e n c a p s u l a t i o n / P r e c i p i t a t i o n Treatment Plant
A l t e r n a t i v e 6c consists of construct ing a new 300 gpm W T P , using a propr i e tary
m i c r o e n c a p s u l a t i o n / p r e c i p i t a t i o n process. The total treatment capac i ty of A l t e r n a t i v e 6c would
be 300 gpm. S o l i d s produced by the process would be l a n d f i l l e d on site without dewatering.
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Estimated C a p i t a l Cost: $ 1,985,000
Est imated Annual O&M Cost: $3,332,000
Es t imat ed 2.1-year Present Worth: $8,681,000
A l t e r n a t i v e 6d - Cons truc t New 300-gpm O p t i m i z e d Chemical P r e c i p i t a t i o n WTP U s i n g
P r o p r i e t a r y M e t a l s C o o r d i n a t i o n Process with M i c r o f i l t r a t i o n and pH A d j u s t m e n t
A l t e r n a t i v e 6d is s imi lar to A l t e r n a t i v e 6c; however, a p r o p r i e t a r y me ta l s coordinat ion process
with m i c r o f i l t r a t i o n and pH a d j u s t m e n t would be used as part of the new W T P . S o l i d s
p r o d u c e d would be f i r s t be dewatered with a f i l t e r press pr ior to onsite l a n d f i l l i n g .
Es t imated C a p i t a l Cos t: $2,475,000
Es t imated Annual O&M Cost: $2,846,000
Est imated 2.1-year Present W o r t h : $8,195,000
2.10 Comparat ive A n a l y s i s of Alt erna t iv e s
T h i s section describes the r egu la tory criteria against which remedy al t ernat ive s are evaluated as
the basis for remedy s e l e c t i on . T h e r e are nine criteria used to evaluate the a l t e rna t iv e s , which
are d i v i d e d into t h r e s h o l d cri teria, primary balanc ing cri t er ia, and m o d i f y i n g criteria.
2.10.1 T h r e s h o l d Criter ia
A l t e r n a t i v e s must meet the f i r s t two thr e sho ld criteria, to be retained for f u r t h e r consideration.
• Overall p r o t e c t i o n of human h e a l t h and the environment. Overall p r o t e c t i o n of human

h e a l t h and the environment addres s e s each a l t e r n a t i v e ' s a b i l i t y to provide adequate
p r o t e c t i o n of human h e a l t h and the environment and describes how risks posed through
each exposure pathway are e l i m i n a t e d , r educ ed , or c o n t r o l l e d through t r ea tmen t ,
engineering control s , a n d / o r i n s t i t u t i o n a l controls.

• C o m p l i a n c e with A p p l i c a b l e and Relevant and A p p r o p r i a t e Requirements ( A R A R s ) .
S e c t i o n 121 (d) of C E R C L A and NCP §300.400(f)(l)(ii)(B) require that remedial actions at
C E R C L A sites at least at tain l e g a l l y a p p l i c a b l e or relevant and a p p r o p r i a t e f e d e r a l and s tate
requirements, s t a n d a r d s , criteria, and l i m i t a t i o n s , which are c o l l e c t i v e l y referred to as
" A R A R s " , unles s such A R A R s are waived under C E R C L A section 1 2 1 ( d ) ( 4 ) .

2.10.1.1 Overall Prot e c t i on of Human H e a l t h and the Environment
All of the a l t e r n a t i v e s , except the "no action" a l t e rna t iv e , are pro t e c t iv e of human h e a l t h and
the environment. A l t e r n a t i v e s 3a and 3b would s i g n i f i c a n t l y reduce migration of metal
contaminants and acid water to Strawberry Creek f r o m H o o d o o G u l c h and Pond C by
c o l l e c t i n g and a l l o w i n g for contained and proc e s s - con tro l l ed treatment of the ARD seep f l o w s .
A l t e r n a t i v e s 3a and 3b would prevent an untreated d i s charge f r o m the S i t e by c o l l e c t i n g ARD
and conveying it to the W T P . A l t e r n a t i v e s 3a and 3b are pro t e c t i v e of human h e a l t h and the
environment when combined with A l t e r n a t i v e s 6a, 6b, 6c, or 6d.
T r e a t m e n t of the seep f l o w s in the WTP would reduce the metal s contaminant concentrations
and a d j u s t the di scharge pH to the neutral range (6.0 to 9.0) and al low for di s charge of a
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con s i s t en t ly treated e f f l u e n t to Strawberry Creek. A l t e r n a t i v e 6a is not e f f e c t i v e in treating TDS
and its e f f e c t i v e n e s s for s e l enium removal is unknown. A l t e r n a t i v e 6b may reduce TDS below
the A R A R l imi t while its e f f e c t i v e n e s s for selenium removal is also unknown. A l t e r n a t i v e 6c
may reduce TDS below the A R A R l i m i t and may also be e f f e c t i v e in removing selenium.
A l t e r n a t i v e 6d may also reduce TDS below the ARAR limit and in a p i l o t - s c a l e s tudy has
shown e f f e c t i v e n e s s in reducing se lenium below the A R A R l imi t .
2.10.1.2 C o m p l i a n c e with 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 )
C o m p l i a n c e with A R A R s addre s s e s whether a remedy will meet all 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 of f e d e r a l and s tate environmental s ta tute s . A p p e n d i x A
summarizes the ARARs c omp l ianc e s tatus of this action and documents ARARs c ompl ianc e for
the s e l e c t ed remedy.
All of the a l t e rna t iv e s , with the excep t ion of the "no action" a l t e r n a t i v e , are expec t ed to c omply
with ARARs with the e x c ep t i on of the T o t a l Dissolved S o l i d s (TDS) and selenium water qual i ty
s tandards . EPA is unsure if any of the water treatment systems evaluated will meet current
water q u a l i t y s tandards for TDS and selenium. Because of th i s uncertainty, EPA will waive
these s t a n d a r d s for the short term with the u n d e r s t a n d i n g that they wil l be part of the f i n a l site
remedy ob j e c t i v e s . It is a n t i c i p a t e d that e l ements of the remedial action to be undertaken at the
s i te (waste containment and c a p p i n g ) will reduce the t o ta l volume and ARD concentration such
that a f i n a l water treatment system (s) can more e f f e c t i v e l y achieve required TDS and s e l enium
standards .
A s i g n i f i c a n t produc t of the chemical reactions in the ARD process is the f o r m a t i o n of s u l f a t e
c ompounds that remain in s o lu t i on , r e s u l t i n g in h i g h l y e levated TDS. S u l f a t e c ompounds are
the primary reason that ARD exceeds the TDS ARAR. Because the s c i e n t i f i c basis for the
current TDS s tandard is not d e f i n i t i v e , it has been determined that a s i t e - s p e c i f i c t o x i c o l o g y
s tudy should be conducted to determine the s p e c i f i c t ox i c i ty-charac t er i s t i c s of s u l f a t e TDS to
s i t e - s p e c i f i c aquatic l i f e . EPA and S D D E N R wil l evaluate the s tudy resul t s and de c ide on the
f i n a l TDS standard for the site.
S e l e n i u m , a l t h o u g h it is a me ta l , is not easi ly removed f r o m s o lu t i on by p r e c i p i t a t i o n at high
p H s . S e l e n i u m is more e f f e c t i v e l y removed by a d s o r p t i o n onto an iron p r e c i p i t a t e at pHs <4.
T h i s s i g n i f i c a n t d i f f e r e n c e in op t imum removal condi t ions makes s imultaneous e f f i c i e n t
removal of selenium and other metals very d i f f i c u l t . I n v e s t i g a t i o n of selenium removal
methods using anaerobic b i o l og i ca l processes is underway at the mine site and other ARD
generat ing sites in the U n i t e d S t a t e s . The s e inve s t igat ions wi l l prov ide in f ormat i on for the f i n a l
de t erminat ion of selenium ARARs at the site.

2.10.2 Primary Balancing Criteria
A l t e r n a t i v e s which meet the threshold criteria are evaluated against the f o l l o w i n g f i v e criteria
known as the primary balancing criteria:
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• Long-term e f f e c t i v e n e s s and permanence. Long-term e f f e c t i v e n e s s and permanence r e f er s
to e xpe c t ed residual risk and the ab i l i ty of a remedy to maintain r e l i ab l e pro t e c t i on of
human h e a l t h and the environment over time. T h i s cri terion i n c l u d e s the cons idera t ion of
re s idual risk that will remain on site f o l l o w i n g r emed ia t i on and the adequacy and r e l i a b i l i t y
of controls .

• Reduc t i on of t o x i c i t y . m o b i l i t y , or volume through treatment. Reduc t ion of t o x i c i t y ,
m o b i l i t y , or volume r e f e r s to the a n t i c i p a t e d p e r f o r m a n c e of the treatment t e c h n o l o g i e s that
may be i n c l u d e d as part of a remedy.

• S h o r t - t e r m e f f e c t i v e n e s s . S h o r t - t e r m e f f e c t i v e n e s s addre s s e s the period of time needed to
i m p l e m e n t the remedy and any adverse i m p a c t s that may be posed to workers, the
community and the environment dur ing construct ion and opera t i on of the remedy.

• I m p l e m e n t a b i l i t y . I m p l e m e n t a b i l i t y addres se s the t echnical and admini s t ra t ive f e a s i b i l i t y
of a remedy f r o m de s ign through cons truc t ion and operat ion. F a c t o r s such as a v a i l a b i l i t y of
services and mater ia l s , admin i s t ra t iv e f e a s i b i l i t y , and c oord ina t i on with other governmental
entities are also considered.

• Cost. Cost evaluate s the e s t imated cap i ta l and O&M costs of each a l t ernat ive in comparison
to other, e q u a l l y pro t e c t ive , measures.

2.10.2.1 Long-Term E f f e c t i v e n e s s and Permanence
All of the a l t e r n a t i v e s , except the "no action" a l t e r n a t i v e , p rov id e l ong term e f f e c t i v e n e s s and
permanence by reducing the risks through co l l e c t ion, conveyance, and treatment of ARD and
s u r f a c e water. The cons truc t ion of seep c o l l e c t i o n , s torage, p u m p i n g , and transmission f a c i l i t i e s ,
considered in A l t e r n a t i v e s 3a and 3b, a l ong with A l t e r n a t i v e s 6a, 6b, 6c, or 6d can prov ide
e f f e c t i v e l ong-t erm treatment of the H o o d o o G u l c h and Pond C ARD seeps. A 300-gpm
treatment rate is e xpe c t ed to prov id e greater than 90 percent certainty that ARD generated at
the S i t e could be trea t ed prior to di scharge. However, an i m p r o p e r l y opera t ed and maintained
treatment p l a n t and equipment could s i g n i f i c a n t l y reduce treatment e f f i c i e n c y , a l l o w i n g
discharge of h ighly contaminated surface water to Strawberry Creek and Bear Butte Creek.
2.10.2.2 Reduct ion of T o x i c i t y , M o b i l i t y , or Volume T h r o u g h Trea tment
T h e E P A 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 tudy ( R I / F S ) guidance (EPA 1988) s tates that
r educ t i on of t ox i c i ty , m o b i l i t y , or volume is only a c compl i sh ed by treatment. Because sur fac e
water control s are not considered treatment , A l t e r n a t i v e s 3a and 3b by themselves are not
e f f e c t i v e in r educ t i on of t o x i c i t y , m o b i l i t y , or volume of ARD. However , when combined with
Alternat iv e s 6a, 6b, 6c, or 6d, Alternat ive s 3a and 3b are h igh ly e f f e c t i v e in the reduction of
t o x i c i t y , m o b i l i t y or volume of ARD through treatment.
A l t e r n a t i v e s 6a, 6b, 6c, and 6d provide active treatment of A R D , thereby s i g n i f i c a n t l y reducing
the t o x i c i t y and volume of contaminat ion that would otherwise by di s charged into Strawberry
and Bear Butte Creeks. Treatment of meta l-contaminated ARD waters, resul t s in ex trac t ion of
the d i s s o l v ed meta l s as s o l i d s , which are sequestered in s l u d g e that can be contained onsite.
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T h e s e a l t e rna t iv e s are considered h i g h l y e f f e c t i v e in the reduction of t ox i c i ty , mob i l i ty , and
volume of metals contamination migrat ing off site.
2.10.2.3 S h o r t - T e r m E f f e c t i v e n e s s
T h i s cr i t er ion addre s s e s (1) short-term risks to the community, (2) p o t e n t i a l i m p a c t s to workers
d u r i n g the act ion, (3) p o t e n t i a l environmental i m p a c t s of the remedial action and the r e l i a b i l i t y
of p r o t e c t i v e m i t i g a t i o n measures, and (4) the time required for i m p l e m e n t a t i o n of the remedy.
I m p a c t s to community. Because i m p l e m e n t a t i o n of an interim remedial action for OU2 would
be conduc t ed p r i m a r i l y on si te, construct ion of the remedy should not impact the community.
The major impac t to the community dur ing construct ion wi l l be l i m i t e d to the transport of
equipment and materials to the site.
I m p a c t s to workers. Excavation, trenching, g r a d i n g , and other ac t iv i t i e s associated with
cons truc t ion of the u p g r a d e s could cause short-term exposure to airborne and waterborne
contaminat ion; however, this exposure could be reduced through dust c o n t r o l / s u p p r e s s i o n
measures and h y d r a u l i c controls , as well as p r o p e r use of a p p r o p r i a t e l eve l s of personal
protec t ive equipment during construction.
Environmental p r o t e c t i o n mi t i ga t i on . A l t e r n a t i v e s 3a and 3b would provide c o l l e c t i o n and
conveyance of ARD, p r e v e n t i n g f u r t h e r d i s charge of ARD to Strawberry Creek and Bear Butte
Creek as soon as construction is c o m p l e t e d . A l t e r n a t i v e s 6a and 6b would prov id e an increased
trea tment capac i ty to addres s the a d d i t i o n a l c o l l e c t i o n of ARD and ARD stored in onsite p o n d s
and p i t s as soon as the WTP is u p g r a d e d . A l t e r n a t i v e s 6c and 6d would not prov ide treatment
of ARD unti l a new WTP is de s igned and constructed, and meanwhile the ex i s t ing WTP would
be o p e r a t i n g beyond its capac i ty and e f f e c t i v e n e s s .
Remedy t iming. A l t e r n a t i v e s 3a and 3b can be constructed in a r e la t iv e ly short time f rame to
prov ide c o l l e c t i o n and conveyance of ARD from H o o d o o G u l c h and Pond C. A l t e r n a t i v e s 6a
and 6b can be constructed in a r e la t i v e ly short time frame to provide the necessary ARD
treatment capac i ty to addre s s s ur fa c e r u n o f f and treatment of ARD currently stored in onsite
p i t s and ponds. A l t e r n a t i v e s 6c and 6d would require p i l o t - s c a l e t e s t ing prior to de s ign and
construction of a new WTP.
Based on the above criterion, A l t e r n a t i v e s 3a, 3b, 6a, and 6b have high short-term e f f e c t i v e n e s s
because they can be i m p l e m e n t e d in a r e la t iv e ly short time frame. Because A l t e r n a t i v e s 6c and
6d involve the des ign and construction of a new WTP, they have moderate short-term
e f f e c t i v e n e s s .
2.10.2.4 I m p l e m e n t a b i l i t y
The component s for A l t e r n a t i v e s 3a and 3b, the H o o d o o G u l c h and Pond C seep c o l l e c t i on ,
s torage, p u m p i n g , and conveyance systems, are easily obtained and can be i n s t a l l e d using
conventional construction equipment. T h e s e a l t ernat ive s would require excavation,
construction of concrete sumps, storage tank i n s t a l l a t i o n , trenching, p i p e i n s t a l l a t i o n , p u m p
i n s t a l l a t i o n , and channel construction and l ining.
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The equipment and mater ial s required for upgrade s to the e x i s t i n g WTP under A l t e r n a t i v e s 6a
and 6b or construction of a new WTP under A l t e r n a t i v e s 6c and 6d are r e a d i l y ava i lab l e and
can be i n s t a l l e d using conventional construction equipment. Due to local c l imatic conditions,
cons truc t ion of the u p g r a d e s would need to occur during the cons truc t i on season that t y p i c a l l y
runs f r om A p r i l through November of each year.
C h e m i c a l s required for continuous opera t i on of the WTP under A l t e r n a t i v e s 6a and 6b are
r e a d i l y a v a i l a b l e in the local area and can be s u p p l i e d to the S i t e in the q u a n t i t i e s necessary. It
is unknown if all of the chemical s required for A l t e r n a t i v e s 6c and 6d are r e a d i l y a v a i l a b l e in
the l o ca l area and can be s u p p l i e d to the S i t e in the q u a n t i t i e s necessary at c o m p e t i t i v e prices.
A p p l i c a t i o n of A l t e r n a t i v e s 6a and 6b have been f i e l d proven for treatment of s imi lar ARD
streams. However , a p p l i c a t i o n of A l t e r n a t i v e s 6c and 6d to s imi lar ARD waste streams is
l i m i t e d . In a d d i t i o n , i n d e p e n d e n t v e r i f i c a t i o n o f process p e r f o r m a n c e and a n t i c i p a t e d chemical
usage for A l t e r n a t i v e s 6c and 6d could not be obtained for the purpo s e s of the FFS.
I n d e p e n d e n t v e r i f i c a t i o n o f process p e r f o r m a n c e by p i l o t t e s t i n g a long with d i s c l o sure o f
process s p e c i f i c s under a non-di s c lo sure agreement with p r o p r i e t o r s is required to ensure
e f f e c t i v e n e s s and i m p l e m e n t a b i l i t y .
2.10.2.5 Cost
Present worth costs ( p r o j e c t e d over 5 years for A l t e r n a t i v e 1 and 2.1 years for all other
al t ernat ive s) for each alternative are presented in Sec t i on 2.10.4, T a b l e 2.
A m o n g s t the a l t e r n a t i v e s cons idered for diversion, c o l l e c t i o n , and conveyance of A R D ,
A l t e r n a t i v e 3a, $266,000, is the least co s t ly to imp l emen t . Of the a l t e r n a t i v e s considered for
u p g r a d e of the e x i s t ing WTP or cons truc t ion of a new WTP, A l t e r n a t i v e 6d, $8,195,000, is the
l eas t c o s t ly to i m p l e m e n t .
2.10.3 M o d i f y i n g Criteria
The last two cri teria are m o d i f y i n g cri teria and are used to evaluate the technical and
a d m i n i s t r a t i v e concerns the s tate and the p u b l i c may have regarding each al t ernat ive .
Cons id e ra t i on of these two criteria may cause EPA to m o d i f y its choice of c l eanup s trategy.
A c c o r d i n g l y , these criteria are evaluated a f t e r p u b l i c comments are received on the p r o p o s e d
p l a n .
• S t a t e ac c ep tance ind i ca t e s whether the s tate agrees with, o p p o s e s , or has no comment on the

p r e f e r r e d a l t e rna t iv e . No comments were received f r om any s tate agencies, other than
S D D E N R .

• Community acceptance includes determining which components of the alternatives
intere s t ed persons in the community s u p p o r t , have reservations about, or oppose . EPA
held a p u b l i c meeting on the Proposed Plan. A t t e n d e e s sought c l a r i f i c a t i o n on a variety of
technical re la t ed to the FFS, as well as the basis for the interim A R A R waiver. One wri t t en
comment expre s s ing s u p p o r t for a lime-based treatment system was received.
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2.10.4 Summary of De ta i l ed A n a l y s i s of Alt e rna t iv e s
T a b l e 1 below summarizes the d e t a i l e d analysis of the alternatives. Present worth cost for each
al t ernat ive is presented below.

T a b l e 1 S u m m a r y o f D e t a i l e d A n a l y s i s o f A l t e r n a t i v e s

Alternative
1

3a
3b
6a
6b
6c
6d

Overall
Protection of

Human
Health and

the
Environment

Low
H i g h
H i g h
H i g h
H i g h
H i g h
H i g h

Compliance
with ARARs

Low
H i g h
H i g h
H i g h
H i g h
H i g h
H i g h

Long-Term
Effectiveness

and
Permanence

Low
H i g h
H i g h
H i g h
H i g h
H i g h
H i g h

Reduction of
Toxicity,

Mobility, or
Volume

Through
Treatment

Low
V e r y H i g h
Very H i g h
Very H i g h
Very H i g h
V e r y H i g h
V e r y H i g h

Short-Term
Effectiveness

Low
H i g h
H i g h
H i g h
H i g h

M o d e r a t e
M o d e r a t e

Implement-
ability

V e r y H i g h
Very H i g h
Very H i g h

H i g h
H i g h

Modera t e
Modera t e

Present
Worth
Cost"

$476,000
$266,000
$311,000

$9,789,000
$8,527,000
$8,681,000
$8,195,000

'Cost for A l t e r n a t i v e 1 is based on a 5-year present worth. Cost for A l t e r n a t i v e s 3a, 3b, 6a, 6b, 6c, and 6d are based on minimum cost to site closure
(MCSC) for in t er im water treatment and represents the o p t i m u m comb ina t i on of c a p i t a l and O&M expendi ture s . The MCSC is based on a 95 percent
p r o b a b i l i t y tha t the time required for c o m p l e t i o n of site rec lamat ion act ivi t i e s and d e w a t e r i n g wil l be a p p r o x i m a t e l y 2.1 years. Cost in c lude s treatment of
water stored on site in p i t s and pond s , as well as sur fa c e water r u n o f f c o l l e c t e d as a result of p r e c i p i t a t i o n .

2.11 Princ ipa l Threat W a s t e
The NCP e s tab l i sh e s an e x p e c t a t i o n that EPA will use treatment to addre s s the pr inc ipa l threats
posed by th e site wherever p r a c t i c a b l e (NCP §300.430(a) (1) ( i i i) (A)). I d e n t i f y i n g p r i n c i p a l threat
wastes combines concept s of both hazard and risk. In general , p r i n c i p a l threat wastes are those
source mat er ia l s considered to be h i g h l y toxic or h i g h l y mobile that g enera l ly cannot be
contained in a r e l iab l e manner or would present a s i g n i f i c a n t risk to human hea l th or the
environment should exposure occur. Conver s e ly, non-pr inc ipa l threat wastes are those source
mater ia l s that g enera l ly can be r e l i a b l y contained and that would present only a low risk in the
event of exposure. The manner in which p r i n c i p a l threats are addres sed genera l ly will
de termine whether the s ta tutory p r e f e r e n c e for treatment as a p r i n c i p a l element is s a t i s f i e d .
A c i d water contained in p i t s and p o n d s on site and ARD generated as a result of p r e c i p i t a t i o n
are considered p r i n c i p a l threat wastes because they present a s i g n i f i c a n t risk to human h e a l t h
and the environment should exposure occur. W i t h o u t water co l l e c t i on and t r ea tment ,
contaminant sources at the G i l t Edge Mine are uncontained with respect to the sur fac e water
pathway and are f r e e to release f rom the S i t e down the Strawberry Creek and Ruby Creek
drainages. Both the Strawberry and Ruby Creek drainages contribute to Bear Butte Creek.
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2.12 Documentation of S i g n i f i c a n t Changes
Subsequent to completion of the FFS in August 2001, the s imple site water balance has been
u p d a t e d with recent actual p r e c i p i t a t i o n amounts, water treatment f l o w r a t e s , and ARD stored
within the onsite p i t s and ponds.
T o t a l p r e c i p i t a t i o n measured at the N O A A gauging s ta t ion l o ca t ed near L e a d , S o u t h Dakota
was 28.72 inches dur ing the period October 1999 to October 2000 and 28.40 inches dur ing the
per iod October 2000 to October 2001. P r e c i p i t a t i o n measured at the G i l t Edge Mine was 18.70
inches dur ing the October 1999 - October 2000 period (2000 p e r i o d ) and 17.33 inches dur ing the
October 2000 - October 2001 period (2001 per i od).
During the 2000 p e r i o d , a p p r o x i m a t e l y 107,800,000 g a l l o n s were treated at the water treatment
plant (annual average treatment rate of 205 gpm). A p p r o x i m a t e l y 118,300,000 gal lons of water
were treated dur ing the 2001 per iod (annual average treatment rate of 224 gpm). The water
treatment p l a n t i n f l u e n t rate of about 250 gpm was not changed during the two water years,
however, the net d i s charge of treated ARD f r o m the site was increased due to d e can t ing the
S t o r m Water Pond that contained s l u d g e / w a t e r generated at the p l a n t . Decanting water f r o m
the S t o r m W a t e r Pond amounted to a p p r o x i m a t e l y 13,700,000 g a l l o n s of a d d i t i o n a l water
discharge f r o m the site in 2001 per i od .
C o n t i n u i n g l o w - p r e c i p i t a t i o n at the s i te has enabled f u r t h e r di s charge of water f r om the site via
the Storm Water Pond. U p d a t e s to the FFS water budget to r e f l e c t the recent drier site
c ond i t i on s ind i ca t e that the o b j e c t i v e of d ewat er ing p i t s in time to accommodate OU1 remedial
action can s t i l l be achieved at treatment capacity less than 300 gpm-even in the event of an
onset of a per iod of wetter-than-average p r e c i p i t a t i o n . Cons equen t ly , EPA and D E N R have
determined that the treatment rate of a newly constructed or m o d i f i e d water treatment p l a n t
can be a d j u s t e d f r o m the 300 gpm system recommended in the FFS to a 250 gpm system.
A l t h o u g h the treatment rate has been decreased by 50 gpm, costs presented in the FFS should
s t i l l be in the required accuracy range of-30% to +50% for the reduced treatment rate.
A d d i t i o n a l l y , since all of the a l t e r n a t i v e s have s imi lar cost behavior in terms of scaled down
f l o w rates, cost comparisons between the alternatives remain valid.
Dewatering charts for the site have been m o d i f i e d using this new i n f o r m a t i o n and are
ava i lab l e in CDM F e d e r a l Program C o r p o r a t i o n ' s T e c h n i c a l Memorandum dated October 2001.
2.13 S e l e c t e d Inter im Remedy
Based upon considerat ion of C E R C L A requirements, the d e t a i l e d analysis of a l t e r n a t i v e s , and
p u b l i c comments, EPA has determined that combining (a) the c o l l e c t i o n and diversion of ARD
seeps for treatment ( A l t e r n a t i v e 3a) and (b) conversion of the ex i s t ing s od ium-hydrox ide
treatment p lant to a le s s-cos t ly 250 gallon-per-minute lime-based (Alternat ive 6b) or metals-
coordination ( A l t e r n a t i v e 6d) p r e c i p i t a t i o n system ,with necessary f i l t r a t i o n , i s the a p p r o p r i a t e
interim remedy for the contaminated surface water at the G i l t Edge Mine Si t e OU2. T h i s
remedy is e xpe c t ed to achieve the o b j e c t i v e s for the interim remedial response, and, except as
noted for TDS and selenium, meet currently a p p l i c a b l e water qual i ty s tandards .
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2.13.1 Rationale for the S e l e c t e d Interim Remedy
For the remedy component addre s s ing improvements to co l l e c t i on and control of ARD seeps,
A l t e r n a t i v e s 3a and 3b are e s s e n t i a l l y i d e n t i c a l , except for costs. T r a n s f e r r i n g ARD from
H o o d o o G u l c h to S u n d a y Pit involves a shorter conveyance dis tance to pre-treatment s torage,
r e s u l t i n g in lower c a p i t a l and construction costs, making A l t e r n a t i v e 3a the p r e f e r r e d option.
For the remedy component addre s s ing the water treatment process , conversion of the e x i s t ing
WTP or cons truct ing a new WTP to increase the e f f i c i e n c y and c a p a c i t y of treatment will (a)
reduce operat ing costs, and (b) a l l ow treatment of the s ign i f i can t stored volume of ARD in a
t i m e l y manner to coincide with s i te-wide rec lamat ion activit ies . A l t e r n a t i v e 6a, which would
continue water treatment using the e x i s t i n g p l a n t , has the highest interim o p e r a t i n g costs of all
a l t e rna t iv e s . A l t e r n a t i v e 6c has higher op era t ing costs and lower short-term e f f e c t i v e n e s s and
i m p l e m e n t a b i l i t y than A l t e r n a t i v e 6b. W h i l e A l t e r n a t i v e 6d also has lower short-term
e f f e c t i v e n e s s and i m p l e m e n t a b i l i t y than A l t e r n a t i v e 6b, this treatment op t i on remains at trac t ive
due t o i t ' s po tent ial f or s i g n i f i c a n t l y lower operating costs than other alternatives. Alternat ive
6b is the h ighe s t-ranking al t ernat ive with respect to all of the evaluation criteria, however due
to the above cons idera t ions , both A l t e r n a t i v e s 6b and 6d are viable a l t ernat ive s for remedy,
p e n d i n g the re sul t s o f f u r t h e r p i l o t - t e s t i n g .
2.13.2 Descr ip t i on of S e l e c t e d Int er im Remedy
The remedy selected by EPA and S D D E N R for this interim remedial action is (a) collect ion and
diversion of ARD seeps for treatment and (b) conversion of the e x i s t ing s od ium-hydrox ide
treatment p l a n t with a l e s s - c o s t ly lime-based or me ta l s - coord inat ion p r e c i p i t a t i o n system with
f i l t r a t i o n (combining A l t e r n a t i v e 3a with either A l t e r n a t i v e 6b or 6d). The p r i n c i p a l
component s of the s e l ec t ed remedy are as f o l l o w s :
• Col l e c t i on of ARD seeps in Hoodoo Gulch in concrete sumps and conveyance to the Sunday

Pit for water treatment
• C o l l e c t i o n of ARD seep f l o w s ups tream of Pond C in an H D P E - l i n e d channel and

conveyance to Pond D for water treatment
• Conversion of the e x i s t ing sodium hydroxide-based water treatment process to a 250

g a l l o n - p e r - m i n u t e net treatment capac i ty system consist ing of, s ub j e c t to c o m p l e t i o n of
p i l o t - t e s t evaluations, either:

— a lime-based n e u t r a l i z a t i o n / p r e c i p i t a t i o n process with lime s laking and slurry
chemical f e e d equipment u p g r a d e s , i n c l u d i n g if necessary circular c l a r i f i e r and
f i l t r a t i o n equipment f o r post s ed imentat ion e f f l u e n t p o l i s h i n g and pH a d j u s t m e n t
equ ipment , or

- a new WTP u t i l i z i n g a p r o p r i e t a r y meta l s- coordinat ion process with m i c r o f i l t r a t i o n
and pH adjus tment.

2.13.3 Summary of the Est imated Inter im Remedy Cost s
The in f ormat i on in T a b l e 2 is based on the best avai lable i n f o r m a t i o n regarding the an t i c i pa t ed
scope of the remedial alternative. Changes in the cost elements are l ik e ly to occur as a result of
new in format i on and data c o l l e c t ed during the engineering de s ign of the remedial alternative.
M a j o r changes may be documented in the f orm of a memorandum in the administrative record
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f i l e , 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 s (BSD), or a ROD amendment. The cost e s t imates
p r e p a r e d for the s e l e c t ed remedy were d e v e l o p e d with a discount rate of 7 percent over a time
period of 2.1 years (time to achieve MCSC). T h i s is an o r d e r - o f - m a g n i t u d e engineering cost
e s t imate that is expec ted to be within +50 to -30 percent of the actual p r o j e c t cost. Reduced
treatment c a p a c i t y f r o m 300 gpm to 250 gpm (discus sed in S e c t i o n 2 . 1 2 ) would not
s i g n i f i c a n t l y a l t e r the cost e s t imate s or basis for comparison pre s en t ed in T a b l e 2. C o m p l e t i o n
of d e t a i l e d remedial d e s ign s and cons truc t i on e s t imate s may result in reduct ions to the cost
e s t imat e s pre s en t ed below.

T a b l e 2 S u m m a r y o f E s t i m a t e d I n t e r i m Remedy Cost s

Selected Interim Remedy
A l t e r n a t i v e 3a - Divert ARD S e e p F l o w s f r o m H o o d o o
G u l c h to S u n d a y Pit and Divert Pond C ARD S e e p
F l o w s to Pond D
A l t e r n a t i v e 6b - Convert E x i s t i n g C a u s t i c Chemica l
P r e c i p i t a t i o n T r e a t m e n t P l a n t t o Lime P r e c i p i t a t i o n and
U p g r a d e with F i l t r a t i o n
A l t e r n a t i v e 3a - Divert ARD S e e p F l o w s f r o m H o o d o o
G u l c h to S u n d a y Pit and Divert Pond C ARD S e e p
F l o w s to Pond D
A l t e r n a t i v e 6d - Cons t ruc t New O p t i m i z e d Chemica l
P r e c i p i t a t i o n W T P U s i n g P r o p r i e t a r y M e t a l s
C o o r d i n a t i o n Process with M i c r o f i l t r a t i o n and pH
A d j u s t m e n t

Capital
Cost

$262,000

$2,496,000

$262,000

$2,475,000

O&M Cost
$1,900

$3,001,000

$1,900

$2,846,000

Present
Worth Cost

$266,000

$8,527,000

$266,000

$8,195,000

Total
Present

Worth Cost
$8,787,000

$8,461,000

2.13.4 Expe c t ed Outcome of S e l e c t e d I n t e r i m Remedy
The s e l e c t ed interim remedy is expec t ed to provide:
• An a p p r o p r i a t e margin of s a f e t y against acid water being released f r o m the site to

Strawberry Creek and Bear Butte Creek without treatment
• A p p r o p r i a t e capac i ty to prov ide t i m e l y treatment of ARD stored on site in p i t s and p o n d s

and ARD formed as a result of prec ip i ta t ion
• Increased removal e f f i c i e n c y of contaminants of concern, achieving op t imiz ed compl iance

with current water qua l i ty s t a n d a r d s , and
• S i g n i f i c a n t interim cost-savings

2-28



2.14 S t a t u t o r y Determinations
Based on the in format ion currently ava i lab l e , EPA and S D D E N R believe the selected interim
remedy meets the thre sho ld criteria and prov ide s the best balance of all al ternatives with
respect to NCP threshold criteria, primary balancing criteria , and m o d i f y i n g criteria. EPA and
S D D E N R expec t the se lec ted interim remedy to s a t i s f y the f o l l o w i n g s t a tu t ory requirements of
C E R C L A S e c t i o n 121 (b):
• Be p r o t e c t i v e of human h e a l t h and the environment
• C o m p l y with A R A R s (with interim TDS and selenium A R A R waiver)
• Be c o s t - e f f e c t i v e
• U t i l i z e permanent s o lu t i on s and a l t e rna t iv e treatment t e chno log i e s or resource recovery

t e c h n o l o g i e s to the maximum pract i cal extent
. • S a t i s f y the p r e f e r e n c e for treatment as a p r i n c i p a l element or e x p l a i n why the pr e f e r enc e for

treatment will not be met
2.14.1 Pro t e c t i on of Human H e a l t h and the Environment
The s e l e c t ed remedy is p r o t e c t i v e of human h e a l t h and the environment because the ex i s t ing
risk of ARD di s charge to Strawberry Creek and Bear Butte Creek will be reduced or e l imina t ed .
The s e l e c t ed remedy wil l not pose unac c ep tab l e short term risks dur ing i m p l e m e n t a t i o n and
p r o v i d e s long-term e f f e c t i v e n e s s and permanence.
2.14.2 Compl ianc e with A p p l i c a b l e or Relevant and A p p r o p r i a t eRequirements
The A R A R s for OU2 are ou t l ined in A p p e n d i x A. P i l o t - s c a l e t e s t i n g and WTP scale-up
opera t i on s wi l l de termine to what extent the s e l ec ted water treatment process wil l achieve
A R A R s for TDS and selenium. As discussed in S e c t i o n 2.10.1.2, an interim waiver of the
a p p l i c a b l e S o u t h Dakota sur face water qual i ty s tandard for TDS and selenium is necessary in
the event that the se lec ted remedy is not able to s u f f i c i e n t l y reduce TDS and selenium in
discharge water. T h i s interim waiver is being invoked pursuant to C E R C L A Sec. 121(d)(4)(A),
which authorizes s e l e c t ion of a remedial action that does not a t ta in a l e g a l l y a p p l i c a b l e level or
s t a n d a r d , provided that the remedial action being s e l e c t ed is only part of a total remedial action
that wi l l a t ta in such level or s tandard of control when c o m p l e t e d .
2.14.3 C o s t - E f f e c t i v e n e s s
EPA and S D D E N R have de t ermined that the s e l e c t ed remedy is cost e f f e c t i v e in m i t i g a t i n g the
p r i n c i p a l risks posed by contaminated water. S e c t i o n 3 0 0 , 4 3 0 ( f ) ( i i ) ( D ) of the NCP requires
evaluat ion of cost e f f e c t i v e n e s s . Overall e f f e c t i v e n e s s is determined by the f o l l o w i n g three
ba lanc ing criteria: long-term e f f e c t i v e n e s s and permanence; reduction of tox i c i ty, mobi l i ty , and
volume through t r ea tment; and short-term e f f e c t i v e n e s s . Overall e f f e c t i v e n e s s is then compared
to cost to ensure that the remedy is cost e f f e c t i v e . The se lec ted remedy meets the criteria and
prov ide s the best overall e f f e c t i v e n e s s in p r o p o r t i o n to its cost. The es t imated total present
worth cost for the s e l ec ted remedy is between $8,461,000 and $8,787,000 ( A l t e r n a t i v e 3a
combined with A l t e r n a t i v e s 6b or 6d).
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2.14.4 U t i l i z a t i o n of Permanent S o l u t i o n s and A l t e r n a t i v e Treatment (orResource Recovery) T e c h n o l o g i e s to the Maximum Extent Prac t i cab l e
In the f o cu s ed f e a s i b i l i t y s tudy, EPA evaluated p o t e n t i a l l y a p p l i c a b l e remediation and process
o p t i o n s invo lv ing p h y s i c a l / c h e m i c a l and b io l og i ca l t e chno log i e s . T h e s e t e chno l og i e s were
screened out of f u r t h e r d e t a i l e d analyses due to t e chnical i n f e a s i b i l i t y for site a p p l i c a t i o n , low
i m p l e m e n t a b i l i t y , a n d / o r exce s s ive ly high cost. The only a sp e c t s o f treatment that were
retained for d e t a i l e d analysis were for ARD c o l l e c t i o n and conveyance and p h y s i c a l / c h e m i c a l
ARD water tr ea tment . P h y s i c a l / c h e m i c a l o p t i o n s were f o u n d to prov ide the best balance of
t r a d e o f f s f or i m p l e m e n t a b i l i t y , long-term e f f e c t i v e n e s s and permanence and reduc t ion o f
t o x i c i t y , m o b i l i t y , and volume of contaminants . The s e l e c t ed remedy repre s en t s the maximum
extent to which permanence and treatment can be p r a c t i c a b l y u t i l i z e d at the S i t e for sur face
water treatment.
2.14.5 Pre f e r enc e for T r e a t m e n t as a Princ ipa l Element
Various c o l l e c t i o n and treatment o p t i o n s were cons idered. Based on the ava i lab l e c o l l e c t i on
me thod s and site charac t er i s t i c s and the t e chno l og i e s for treatment of A R D - t y p e waters
C o l l e c t i o n and Diversion F l o w s for Trea tment and Rep la c emen t of the E x i s t i n g S o d i u m
H y d r o x i d e P r e c i p i t a t i o n T r e a t m e n t Plan t with a Less C o s t l y Lime-Based or M e t a l s -
C o o r d i n a t i o n P r e c i p i t a t i o n S y s t e m with F i l t r a t i o n was d e t ermined to be the most cost e f f e c t i v e
s o lu t i on under this interim action.
2.14.6 F i v e - Y e a r Review Requirements
Because th i s remedy wi l l result in hazardous substances remaining on site above health-based
l e v e l s , a review will be conducted to ensure that the remedy continues to provide adequate
p r o t e c t i o n of human h e a l t h and the environment wi th in 5 years a f t e r commencement of the
remedial action. Because this is an interim action ROD, review of th i s site and the remedy will
be ongoing as EPA continues to d e v e l o p remedial a l t e r n a t i v e s for the S i t e - W i d e G i l t Edge Mine
S i t e OU.
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P a r t SResponsivenes s Summary
Responsiveness Summary for I n t e r i m W a t e r T r e a t m e n t P r o p o s e d A c t i o n s Operab l e Unit 2
G i l t Edge Mine N P L S i t e
Lawrence County, S o u t h Dakota
T h i s Respons ivene s s Summary prov id e s responses to comments received by the U n i t e S t a t e s
Environmental P r o t e c t i o n Agency (EPA) regarding th e P r o p o s e d Plan f o r t emporary
management and treatment of me ta l s- contaminated water or acid rock drainage , coming f r o m
the G i l t Edge Mine S u p e r f u n d S i t e in S o u t h Dakota. The Propo s ed P l a n was issued on
S e p t e m b e r 3, 2001. EPA received several e-mail l e t t e r s of s u p p o r t for the propo s ed p l a n
f o l l o w i n g the p u b l i c mee t ing . Questions and comments on the Propo s ed Plan were received at
the S e p t e m b e r 13 p u b l i c mee t ing , and a t rans cr ip t of the meet ing has been p l a c e d in the
A d m i n i s t r a t i v e Record. The t ranscr ip t is on f i l e in the admini s trat ive record for the site
ava i lab l e at the H e a r s t P u b l i c Library, 315 Main s tree t , Lead S o u t h Dakota and at the EPA
Region 8 S u p e r f u n d Records Cent er , 999 18 th St, 3 r d F l o o r , S o u t h T o w e r , Denver, Co lorado
80202.
EPA has given f u l l c ons iderat ion to the questions and comments posed at the S e p t e m b e r 13
p u b l i c meet ing: the f o l l o w i n g Responsiveness Summary has been pr epar ed to assure that all
the ques t ions and comments were addres sed in f i n a l i z i n g the I n t e r i m W a t e r Trea tmen t Record
of Decision (ROD) for Operabl e Unit 2 ( O U 2 ) .
Comment No. 1 ( P r e c i p i t a t i o n Data)
One commenter wanted c l a r i f i c a t i o n regarding the methods used to p r o j e c t p r e c i p i t a t i o n at the
site.
P u b l i c M e e t i n g Response: H i s t o r i c a l p r e c i p i t a t i o n data was p l u g g e d into a computer model that
generated the p o s s i b i l i t i e s for p r e c i p i t a t i o n h i t t ing the site and looked at whether the
combinat ion of the on-site storage p l u s the treatment could h a n d l e the p r o j e c t e d releases based
on hi s torical data. It was noted that the model did not use d a i l y p r e c i p i t a t i o n rates but used
average month ly hi s torical p r e c i p i t a t i o n data thus o f f s e t t i n g the f l u c t u a t i o n which the
occasional a f t e r n o o n heavy shower brings.
Commenter wanted to know if pH was measured in the 90 years of p r e c i p i t a t i o n da ta
c o l l e c t e d ?
P u b l i c M e e t i n g Response: No, only amounts of r a i n f a l l were measured.
Comment N o . 2 ( S t o r a g e C a p a c i t y )
Commenter wanted to know about the r e l a t i o n s h i p of storage capac i ty to water treatment.
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Public Mee t ing Response: A f t e r l ook ing at 24 scenarios, a scenario was chosen which was the
closest to actual site conditions. W i t h a 300 ga l l on per minute capaci ty the site could be
dewatered by about mid 2003. T h i s is about 100 g a l l o n s per minute more than what exists there
now. The amount of water needing treatment there is a f f e c t e d by the e f f e c t i v e n e s s of the Ruby
Cap p r o j e c t . It is expec ted that the Ruby W a s t e d u m p will be s h e d d i n g clean water.
Comment No. 3 (Waiver for selenium and T o t a l Dissolved S o l i d s (TDS))
One commenter wanted to know about EPA's request for a waiver for se lenium and TDS.
W o u l d it be temporary?
Public Mee t ing Response: T h i s is an interim waiver because it is intended to be only for the
interim of two to three years . P u t t i n g in a membrane system which would manage these
prob l ems is very expensive. By the time the l iners , caps and covers are in p l a c e there will a
reduction in the volumes of water at the site that need treating. It would be EPA's intent that
the s i te-wide f i n a l remedy will have to meet the water quali ty s tandards for that segment of the
river. It was noted that the S t a t e sets the stream s tandards .
Comment No. 4 (Anchor Hill Pit treatment t e s t)
One commenter wanted to know why EPA is not using the b i o l og i ca l treatment system now
being te s t ed if it is cheaper than the treatment systems being considered in this p ropo s ed plan.
Pub l i c M e e t i n g Response: The current te s t s in p lace have some promise for success, however, it
is not a proven system that EPA wants to count on for now. EPA wants to see them work
through one year's time. That is not po s s i b l e to have completed before EPA needs to get the
propos ed system underway.
Comment No. 4 (Cos t s)
Question as to who is paying for the costs of water treatment at the site?
P u b l i c M e e t i n g Response: 90% is paid for by the F e d e r a l Government and 10% is paid for by
the S t a t e o f S o u t h Dakota
U p o n care fu l review of the transcr ip t it appear s that all the questions asked at the p u b l i c
meeting for the Proposed Plan were for c lar i f i ca t i on purposes and were answered sa t i s f a c t or i ly
at the meeting. EPA did receive one email correspondence during the comment p er i od ,
expre s s ing s u p p o r t for a lime-based treatment system.
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A p p e n d i x A
I d e n t i f i c a t i o n and Des cr ip t i on of 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 P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T EDGE M I N E N P L S I T E
O P E R A B L E U N I T 2 : I n t e r i m Water T r e a t m e n t

S u r f a c e Water
S a f e D r i n k i n g W a t e r A c t ,4 2 U . S . C . § 3 0 0 f , e t s eq . ,[ C h e m i c a l S p e c i f i c ]
N a t i o n a l Primary andS e c o n d a r y D r i n k i n g W a t e rR e g u l a t i o n s4 0 C F R 141 and 143[ C h e m i c a l S p e c i f i c ]

Relevant andA p p r o p r i a t e T h e N a t i o n a l Primary a n d S e c o n d a r y D r i n k i n gW a t e r R e g u l a t i o n s (40 CFR 141 and 143) e s t a b l i s hmaximum contaminant l e v e l s ( M C L s ) f o r ch emi ca l sin d r i n k i n g water d i s t r i b u t e d in p u b l i c watersystems. The pr imary s t a n d a r d s are e n f o r c e a b l e inS o u t h Dakota under t h e S o u t h Dakota C o d i f i e dLaw (SDCL) § 34A-3A-1, et seq., andA d m i n i s t r a t i v e Rule s o f S o u t h Dakota ( A R S D )§ 74:04:05.

S a f e D r i n k i n g W a t e r A c t M C L s a r e relevant a n da p p r o p r i a t e t o G i l t E d g e M i n e O U 2 r emed ia l actionsbecause both inf luent and d i s c h a r g e d water may inf i l tratet h e a q u i f e r s f o u n d beneath t h e G i l t E d g e M i n e S i t e .T h e s e a q u i f e r s are c u r r e n t l y a source for p u b l i c waters u p p l i e s . A d d i t i o n a l l y t h e p r e a m b l e t o t h e N a t i o n a lC o n t i n g e n c y P l a n ( N C P ) s tate s that M C L s a r e relevantand a p p r o p r i a t e for groundwat e r that is a current orp o t e n t i a l source of d r i n k i n g water.

F e d e r a l S u r f a c e W a t e rQ u a l i t y Requirement s ,C l e a n W a t e r A c t33 U . S . C . §§ 1251, e t seq.[ C h e m i c a l S p e c i f i c ]

A p p l i c a b l e As p r o v i d e d under S e c t i o n 303 of the C l e a n W a t e rAct, 33 U n i t e d S t a t e s Code (U.S.C.) § 1313, theS t a t e o f S o u t h Dakota has p r o m u l g a t e d waterq u a l i t y s t a n d a r d s . T h e s e s t a n d a r d s a r e i d e n t i f i e din the f o l l o w i n g sections.

C o n t a m i n a t e d water e m a n a t i n g f r o m the s i te wi l l bei n t e r c e p t e d and t r ea t ed as part of OU2 - Interim W a t e rT r e a t m e n t pur suant t o f e d e r a l and s tate C l e a n W a t e r Actrequirements.

C l e a n W a t e r A c t P o i n tSource DischargesRequirement s33 U . S . C . §1342.[ A c t i o n S p e c i f i c ]

A p p l i c a b l e S e c t i o n 402 of the C l e a n W a t e r Act, 33 U . S . C . §1342, et seq., authorize s the issuance of p e r m i t sf o r t h e "discharge" o f a n y " p o l l u t a n t . " T h i s i n c l u d e sstormwater d i s c h a r g e s associated with " i n d u s t r i a lactivity." See 40 CFR 122.1 (b)(2)(iv). " I n d u s t r i a la c t i v i t y " i n c l u d e s inactive m i n i n g opera t i on s thatd i s c h a r g e s tormwater contaminat ed by contactwi th , or that has come into contact with anyoverburden, raw m a t e r i a l , i n t e r m e d i a t e p r o d u c t s ,f i n i s h e d p r o d u c t s , b y p r o d u c t s , or waste p r o d u c t sl o c a t e d on the s i te of such op era t i on s , see 40 CFR
122.26 (b)(14)(iii)._________________

Because the S t a t e of S o u t h Dakota has been d e l e g a t e dt h e a u t h o r i t y t o i m p l e m e n t th e C l e a n W a t e r Act , theserequirement s are e n f o r c e d in S o u t h Dakota t h r o u g h theS o u t h Dakota S u r f a c e W a t e r Discharge S y s t e m( S D S W D ) .
S t o r m water d i s c h a r g e best management pract ice s wi l lbe i m p l e m e n t e d d u r i n g r emed ia l action.
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na
S t a t e o f S o u t h DakotaS u r f a c e W a t e r Q u a l i t yS t a n d a r d sSDCL § 34A-2-11, et seq.,and i m p l e m e n t i n g
r e g u l a t i o n s[ C h e m i c a l S p e c i f i c ]

A p p l i c a b l e The C l e a n W a t e r Act, 33 U . S . C . § 1251, et seq.,p r o v i d e s the a u t h o r i t y for each state to a d o p t waterq u a l i t y s t andard s ( 4 0 C F R 1 3 1 ) d e s i g n e d t o pro t e c tb e n e f i c i a l uses of each water body and requireseach state to d e s i g n a t e uses for each water body.Pursuant to t h i s a u t h o r i t y and the cr i t er iae s t a b l i s h e d by the S o u t h Dakota r e g u l a t i o n s ,SDCL § 34A-2-11, et seq., e s t ab l i s h e srequirement s f or re s tor ing and m a i n t a i n i n g theq u a l i t y o f s u r f a c e and groundwater. Spec i f i crequirements f o l l o w .

C o n t a m i n a t e d water e m a n a t i n g f r o m the s i te wi l l b ei n t e r c e p t e d and treated as part of OU2 - I n t e r i m W a t e rT r e a t m e n t p u r s u a n t to f e d e r a l and s tate C l e a n W a t e r Actrequirements .

T h e B e l l e F o u r c h e Riverand C e r t a i n Tributarie s 'UseA R S D § 74:51:03:10[ C h e m i c a l S p e c i f i c ]
ARSD § 74:51:01:46 ( C l a s s3 waters)[ C h e m i c a l S p e c i f i c ]
A R S D §74:51:01:51 (c la s s8 waters)[ C h e m i c a l S p e c i f i c ]

A p p l i c a b l e T h i s provi s ion d e s i g n a t e s b e n e f i c i a l uses f o r t h eB e l l e F o u r c h e River and certain t r i b u t a r i e s . Strawberry Creek is a t r i b u t a r y Bear Butte Creek, whichis a t r i b u t a r y to the B e l l e F o u r c h e River. F r o m BearButte Creek to S e c t i o n 5, T 4 N, R 4 E S t r a w b e r r y Creeki s d e s i g n a t e d a s c o l d w a t e r m a r g i n a l f i s h l i f e p r o p a g a t i o nwaters and l i m i t e d - c o n t a c t recreation waters.

C o l d w a t e r M a r g i n a l F i s hL i f e P r o p a g a t i o n W a t e r s
A R S D §74:51:01:46[ C h e m i c a l S p e c i f i c ]
A R S D §74:51:01:32( e f f l u e n t l i m i t a t i o n s r e l a t e dto c o ldwat er f i s h e r i e s )____[Chemical S p e c i f i c ]

A p p l i c a b l e within t e r ims e l e n i u mwaiver

E s t a b l i s h e s c r i t e r ia f o r c o l d w a t e r m a r g i n a l f i s h l i f ep r o p a g a t i o n waters.
All numerical cr i t er ia o f t h i s ARAR wi l l b e me texcept f or the s e l e n i u m (Se) chronic cr i t er ia o f 5fjg/L. This ARAR waiver is di scus sed in RODS e c t i o n 2.14.2.
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E f f l u e n t l i m i t a t i o n s f o rd i s charge s to trout f i s h e r ywaters
A R S D § 74:51:01:32[ C h e m i c a l S p e c i f i c ]

A p p l i c a b l e E f f l u e n t s d i s charg ed f r o m water p o l l u t i o n control
f a c i l i t i e s into waters c l a s s i f i e d f o r t h e b e n e f i c i a l u s e
of coldwater permanent f i s h l i f e p r o p a g a t i o n and
c o l d w a t e r m a r g i n a l f i s h l i f e p r o p a g a t i o n must b e o f
h i g h q u a l i t y . I n order t o pro t e c t the s e uses, t h e
ef f luent may not exceed 10 m i l l i g r a m s per l i ter
(mg/L) of s u s p e n d e d s o l i d s and 10 m g / L of 5-day
biochemical oxygen demand (BOD). The l imi t for
s u s p e n d e d s o l i d s must be met at all t imes based
on the r e su l t s of a 24-hour compo s i t ed s a m p l e .
The limit for 5-day BOD must be met at all t imes
based on the r e su l t s of any one 24-hour
composited sample o f th e e f f l u e n t . N e i t h e r p o l l u t i o n
charac t er i s t i c may exceed 17.5 m g / L in any one
grab s a m p l e c o l l e c t e d d u r i n g t h e s a m p l i n g p e r i o d .

Bear But t e Creek above and below the S t r a w b e r r y Creekc o n f l u e n c e has been d e s i g n a t e d as a c o l d w a t e rpermanent f i s h e r y by SD DENR.

P r i o r i t y P o l l u t a n t s a n dC h e m i c a l sA R S D § 74:51:01:55[ C h e m i c a l S p e c i f i c ]

A p p l i c a b l e with
in t er ims e l e n i u mwaiver

This prov i s i on e s t a b l i s h e s l e v e l s a t which toxicp o l l u t a n t s are, or may become, i n j u r i o u s to p u b l i ch e a l t h , s a f e t y , or w e l f a r e ; p l a n t , aquat i c , andanimal life; or the e x i s t i n g or d e s i g n a t e d uses ofwaters may not be present in the s u r f a c e waters ofthe state. The toxic p o l l u t a n t s t o which th i s sect iona p p l i e s are the p r i o r i t y p o l l u t a n t s and chemica l s in40 CFR Part 131 (July 1 , 1 9 9 5 ) and any o ther toxicp o l l u t a n t s or substances d e t e r m i n e d by the S t a t eof S o u t h Dakota to be of concern at a s p e c i f i c site.
All numerical cr i t er ia o f t h i s ARAR wil l be metexcept for the selenium (Se) chronic criteria of 5/ /g/L. Thi s ARAR waiver i s d i s cu s s ed in ROD
S e c t i o n 2.14.2.

Applicable to all waters of the s tate. Bear Butte andStrawberry Creek receive water f r o m the site and arecons idered waters of the s tate.
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B e n e f i c i a l U s e f o r W a t e r sof S o u t h DakotaA R S D § 74:51:01:42[ C h e m i c a l S p e c i f i c ]

A R S D § 74:51:03:01
ARSD § 74:51 :03:02[Chemical S p e c i f i c ]
L i m i t e d Contact RecreationW a t e r sA R S D §74:51:01:51[ C h e m i c a l S p e c i f i c ]
F i s h a n d W i l d l i f eP r o p a g a t i o n , Recreat ion,a n d S t o c k W a t e r i n g W a t e r sARSD § 74:51 :01 :52[ C h e m i c a l S p e c i f i c ]

I r r i g a t i o n W a t e r sA R S D §74:51:01:53[ C h e m i c a l S p e c i f i c ]

Determination
A p p l i c a b l e

A p p l i c a b l e

A p p l i c a b l e within t e r im I D Swaiver

A p p l i c a b l e

T h i s p r o v i s i o n e s t a b l i s h e s b e n e f i c i a l uses f o rwaters o f S o u t h Dakota. The b e n e f i c i a l u s ec l a s s i f i c a t i o n s of s u r f a c e waters e s t a b l i s h e d do notl imit the actual use o f the waters. Thec l a s s i f i c a t i o n s d e s i g n a t e th e min imum q u a l i t y a twhich the s u r f a c e waters of the s tate are to bemaintained and protec t ed.
All streams in S o u t h Dakota are a s s igned theb e n e f i c i a l uses o f i r r i g a t i o n and f i s h and w i ld l i f ep r o p a g a t i o n , recreation, and stock watering.
C r i t e r i a f o r l i m i t e d contact recreation waters. T h ec r i t e r ia o f parameters f or l i m i t e d contact recreationwaters and t h e i r a l l o w a b l e var ia t ions that are noti n c l u d e d under § 74:51 :01 :55, un l e s s set u n d e r§74:51:01:24
C r i t e r i a f o r f i s h a n d w i l d l i f e p r o p a g a t i o n , r e creat ion,and stock w a t e r i n g waters. The cr i t er ia ofparame t e r s f o r f i s h a n d w i l d l i f e p r o p a g a t i o n ,recreat ion, and stock w a t e r i n g waters and t h e i ra l l o w a b l e var ia t ions that are not i n c l u d e d under§ 74:51:01:55 and A p p e n d i x B, un l e s s set u n d e r
§74:51:01:24.
All cr i t er ia o f t h i s ARAR wi l l b e me t except f or th eT o t a l Dis so lved S o l i d s ( T D S ) c r i t e r i a o f < 2,500mg/L 30-day average and <, 4,375 m g / L d a i l ymaximum. T h i s ARAR waiver is discussed in RODS e c t i o n 2. 14.2.
E s t a b l i s h e s c r i t e r i a a n d a l l o w a b l e var ia t i on s f o rvarious paramet er s f o r water c l a s s i f i e d f o r t h eb e n e f i c i a l use of i r r i g a t i o n .

S u r f a c e water downs tream o f t h e Gi l t E d g e Si t e ha s ad e s i g n a t e d b e n e f i c i a l u s e a s c o l d w a t e r m a r g i n a l f i s h l i f e ,p r o p a g a t i o n ( S t r a w b e r r y C r e e k ) , and c o l d w a t e rpermanent f i s h e r y (Bear Butte Creek above and be lowth e S t r a w b e r r y Creek c o n f l u e n c e ) . C o n t a m i n a t e d watere m a n a t i n g f r o m t h i s Si t e w i l l b e i n t e r c e p t e d and treatedas part of OU2-ln t e r im W a t e r Treatment pursuant tof e d e r a l and s tate C l e a n W a t e r Act requirements. As ar e s u l t , b e n e f i c i a l uses of s u r f a c e waters downs treamf r o m the si te wi l l be m a i n t a i n e d .

SD DENR d e s i g n a t e s S t r a w b e r r y and Bear Butte Creeksas l i m i t e d contact recreation waters

The S o u t h Dakota D e p a r t m e n t o f Environment andNatural Resources d e s i g n a t e s all waters of the s tate asi r r i g a t i o n waters
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S u b s t a n t i v e S D S W DPermit Requirement sA R S D § 74:52:01-11[ A c t i o n S p e c i f i c ]
M a t e r i a l s C a u s i n gP o l l u t a n t s t o F o r m in W a t e rA R S D § 74:51:01:05[ A c t i o n S p e c i f i c ]
V i s i b l e P o l l u t a n t sP r o h i b i t e dA R S D § 74:51:01:06[ A c t i o n S p e c i f i c ]
A c i d s a n d A l k a l i sA R S D § 74:51:01:07[ A c t i o n S p e c i f i c ]
T a s t e - and Odor-P r o d u c i n g M a t e r i a l s
A R S D § 74:51:01:08[ A c t i o n S p e c i f i c ]B i o l o g i c a l I n t e g r i t y o fW a t e r sA R S D § 74:51:01:12[ A c t i o n S p e c i f i c ]Restr i c t i ons f o r W a t e r withDual C l a s s i f i c a t i o nA R S D § 74:51:01:03[ A c t i o n S p e c i f i c ]Appl i ca t i on o f C r i t e r i o n toC o n t i g u o u s W a t e r s
A R S D § 74:51:01:04______[Action S p e c i f i c ]

A p p l i c a b l e T h e s e prov i s i on s s tate that a d i s c h a r g e f r o m anyp o i n t source into s u r f a c e waters may not occurwithout a va l i d S t a t e o f S o u t h Dakota s u r f a c e waterd i s charge p e rmi t . Point sources r equ i r ing p e r m i t si n c l u d e i n d u s t r i a l d i s charge s and p r i v a t e l y ownedt r ea tment works. S i t e s under CERCLA are requiredto meet the subs tantive requirements of a p e rmi tbut do not have to a c t u a l l y obtain the permi t .

A l l contaminated waters emanat ing f r o m t h e S i t e a r ei n t e r c e p t e d and trea t ed as part of OU2 - Interim W a t e rT r e a t m e n t pur suant to f e d e r a l and s tate C l e a n W a t e r Actrequirements .

5 of 12



A P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T E D G E M I N E N P L S I T EO P E R A B L E U N I T 2 : I n t e r i m W a t e r T r e a t m e n t

Determination
Anti D e g r a d a t i o n o f th eW a t e r s o f S o u t h DakotaA R S D § 74:51:01:34A R S D § 74:51:01[ A c t i o n S p e c i f i c ]
B e n e f i c i a l U s e M a i n t a i n e dand ProtectedA R S D § 74:51:01:34[ A c t i o n S p e c i f i c ]
F u t u r e B e n e f i c i a l U s eMainta ined and Protected
A R S D § 74:54:01:03[ A c t i o n S p e c i f i c ]

A p p l i c a b l e T h i s p r o v i s i o n e s t a b l i s h e s a n a n t i - d e g r a d a t i o np o l i c y f o r s u r f a c e waters o f S o u t h Dakota. T h ee x i s t i n g b e n e f i c i a l uses of s u r f a c e waters of thes tate and the l eve l of water q u a l i t y that is a s s ignedby d e s i g n a t e d b e n e f i c i a l uses s h a l l be m a i n t a i n e dand p r o t e c t e d . S u r f a c e waters of the s tate in whichthe e x i s t i n g water q u a l i t y i s b e t t e r than theminimum level s prescribed by the de s ignatedb e n e f i c i a l use s h a l l be main ta ined and pro t e c t ed atthat h i g h e r q u a l i t y l e v e l . T h e S t a t e o f S o u t h Dakotamay a l l o w a l o w e r i n g of the water q u a l i t y to l e v e l se s t a b l i s h e d under the d e s i g n a t e d b e n e f i c i a l use i f i tis necessary in order to accommodate impor tanteconomic or social d e v e l o p m e n t in the area inwhich the waters are l o c a t e d . S u r f a c e waters of thes ta te , which do not meet the l e v e l s of water q u a l i t yas s igned to the d e s i g n a t e d b e n e f i c i a l use s h a l l beimproved as f e a s i b l e to meet those l e v e l s . Nof u r t h e r r e d u c t i o n of water q u a l i t y may be a l l o w e dfor s u r f a c e waters of the s tate that do not meet thewater q u a l i t y l e v e l s a s s igned to t h e i r d e s i g n a t e db e n e f i c i a l uses as a r e su l t of natural causes orc o n d i t i o n s , and all new d i s charge s must meeta p p l i c a b l e water q u a l i t y s t a n d a r d s . T h e S t a t e o fS o u t h Dakota s h a l l assure that r e g u l a t o r yrequirements are achieved for all new and e x i s t i n gpoint sources and that nonpoint sources arec o n t r o l l e d t h r o u g h cost e f f e c t i v e and reasonablebest management practices.____________

S u r f a c e water downstream o f th e Gi l t E d g e S i t e ha s ad e s i g n a t e d b e n e f i c i a l u s e a s c o l d w a t e r marg ina l f i s h l i f e ,p r o p a g a t i o n ( S t r a w b e r r y C r e e k ) , and c o l d w a t e rpermanent f i s h e r y (Bear B u t t e Creek above and belowthe S t r a w b e r r y Creek c o n f l u e n c e ) . C o n t a m i n a t e d watere m a n a t i n g f r o m t h i s Si t e w i l l b e i n t e r c e p t e d and treatedas part of O U 2 - l n t e r i m W a t e r T r e a t m e n t pur suan t tof e d e r a l and state Clean W a t e r Act requirements.
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^tyiii£kiv&$$Mi!&!£^iS$iiii&:

j o i a t u t e j a n a v H e g u i a t p r y
Ground Water

G r o u n d w a t e r Q u a l i t yS t a n d a r d sARSD § 74:54:01[ C h e m i c a l S p e c i f i c ]

A p p l i c a b l e E x i s t i n g and f u t u r e b e n e f i c i a l uses of g roundwat e rs h a l l be mainta ined and p r o t e c t e d . W a t e r s of thes tate in which ambient water q u a l i t y is be t t er thanthe minimum l e v e l s prescribed s h a l l be main ta inedand pro t e c t ed at the be t t er water q u a l i t y .G r o u n d w a t e r that has an ambient concen tra t i on of10,000 m g / L or le s s to ta l d i s s o l v e d s o l i d s (TDS) isc l a s s i f i e d as having the b e n e f i c i a l use of d r i n k i n gwater s u p p l i e s , s u i t a b l e f o r human c o n s u m p t i o n .

G r o u n d w a t e r beneath th e Gi l t E d g e site meets th ee s t a b l i s h e d TDS requirements and the humanc o n s u m p t i o n b e n e f i c i a l use must be restored andm a i n t a i n e d . C o n t a m i n a t e d water emanat ing f r o m the s i tewill be i n t e r c e p t e d and treated as part of OU2 - I n t e r i mW a t e r T r e a t m e n t p u r s u a n t t o f e d e r a l and s tate C l e a nW a t e r Act requirements .

A i r Q u a l i t y
N a t i o n a l A m b i e n t A i rQ u a l i t y S t a n d a r d s

4 0 C F R 5 0 . 6 ; ( P M - 1 0 ) ;40 CFR 50.7 (PM 2.5); and40 CFR 50.1 2 ( L e a d ) .( C h e m i c a l S p e c i f i c ]

S o u t h Dakota A m b i e n t A i rQ u a l i t y S t a n d a r d sARSD § 74:36:02:02 and
ARSD § 74:36:02:03[ C h e m i c a l S p e c i f i c ]

Relevant andA p p r o p r i a t e

A p p l i c a b l e

T h e s e prov i s i on s e s t a b l i s h s t a n d a r d s f or PM-1 0 ,PM 2.5, and lead emiss ions to air.

S o u t h Dakota ha s a d o p t e d th e f e d e r a l s t a n d a r d sfor p a r t i c u l a t e (PM 10 and PM 2.5) and leademissions. T h e s e s t a n d a r d s a p p l y t o th e entireS t a t e of S o u t h Dakota, and no person may causethese s t a n d a r d s to be exceeded. T h e s e s t a n d a r d si n c l u d e normal background l e v e l s o f a ir p o l l u t a n t s .

N a t i o n a l ambient a i r q u a l i t y s t a n d a r d s ( N A A Q S ) a r ei m p l e m e n t e d t h r o u g h th e New Source Review Programa n d S t a t e I m p l e m e n t a t i o n P l a n s ( S I P s ) . S o u t h Dakotaha s a d o p t e d th e f e d e r a l s t a n d a r d s f o r p a r t i c u l a t e andl ead emissions. S t a t e a i r q u a l i t y s t a n d a r d s are a p p l i c a b l eand f e d e r a l s t a n d a r d s are relevant and a p p r o p r i a t e .
T h e f e d e r a l N e w Source Review program addres se s o n l ymajor sources. Emis s ions associated wi th p r o p o s e dremedial act ion in OU2 will be l i m i t e d to f u g i t i v e dustemissions associated wi th earth moving a c t i v i t i e s d u r i n gcons t ruc t i on , which will occur o n l y in i s o l a t e d areas overa short p er i od of t ime and will have dust controlm i t i g a t i o n measures i m p l e m e n t e d .
Dust m i t i g a t i o n control measures wil l be i m p l e m e n t e dd u r i n g cons truc t ion ac t iv i t i e s .
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A P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T EDGE M I N E N P L S I T EO P E R A B L E U N I T 2 : I n t e r i m W a t e r T r e a t m e n t

i V ^ i t f S i W ^ n i i d l i ^ o J i t s f f i ? ! ! m^mimpt l i i i l iHii i t . B ; s - v v ' t t e t f ; i % . r s i ™ p a V M S ^ ^ S ^ O ^ Sisl lSii f t^ f^ sSs;:^sm^^^m^-m^^mm^sm^^m^^^
Histor i c & Archeological Resources

N a t i o n a l H i s t o r i cPreservation A c t ( N H P A ) ,
1 6 U . S . C . §47040 CFR 6.301 (b)
36 CFR 800[ L o c a t i o n S p e c i f i c ]
A r c h a e o l o g i c a l and H i s t o r i cPreservation Act1 6 U . S . C . §469
40 CFR 6.301 (c)[ L o c a t i o n S p e c i f i c ]

H i s t o r i c S i t e s , B u i l d i n g sand A n t i q u i t i e s Act1 6 U . S . C . § 4 6 1 , e t s e q . ,
40 CFR 6.31 0(a)[ L o c a t i o n S p e c i f i c ]

A p p l i c a b l e

A p p l i c a b l e

A p p l i c a b l e

T h i s s t a tu t e a n d i t s i m p l e m e n t i n g r e g u l a t i o n srequire f e d e r a l agencies to take into account thee f f e c t o f t h i s response ac t ion upon any d i s t r i c t , s i te,b u i l d i n g , s t r u c t u r e , or o b j e c t that is i n c l u d e d in ore l i g i b l e f o r t h e R e g i s t e r o f H i s t o r i c Place s .
This s ta tute and i t s i m p l e m e n t i n g r e g u l a t i o n se s t a b l i s h requirements for the eva lua t i on andpreservat ion of h i s t or i ca l and ar chaeo l og i ca l da ta ,which may be de s troyed t h r o u g h a l t e r a t i o n ofterrain as a re sul t of a f e d e r a l cons truct ion p r o j e c tor a f e d e r a l l y l i c ensed a c t i v i ty or program.
T h i s s t a t u t e a n d i t s i m p l e m e n t i n g r e g u l a t i o n srequire f e d e r a l agencies to consider the existenceand l o c a t i o n of l a n d marks on the N a t i o n a l R e g i s t r yof N a t i o n a l Landmarks and to avoid unde s i rab l ei m p a c t s on such l a n d m a r k s .

A r c h e o l o g i c a l and c u l t u r a l resource surveys andinventor i e s were c o m p l e t e d as part of the a p p l i c a t i o nprocess by Brohm M i n i n g C o m p a n y for a s tate m i n i n gpermi t f o r t h e G i l t E d g e M i n e . Pursuant t o t h e statem i n i n g permi t t h e S t a t e H i s t o r i c a l Preservation O f f i c e( S H P O ) h a s grant ed c learance f o r G i l t E d g e Mine. area o foperat ions as having "No Adverse Affects" on cu l tura lresources. Remed ia l a c t i v i t i e s will occur wi th in the areaof operations.
If any remedial action ac t iv i t i e s are necessary beyondp r e v i o u s l y p e r m i t t e d a n d inventor i ed areas, S H P Oconsul ta t ion and NHPA compl ianc e wi l l be addressedd u r i n g r emed ia l d e s i g n .

W i l d l i f e Management
F i s h a n d W i l d l i f eC o o r d i n a t i o n Act1 6 U . S . C . § § 1 5 3 1 , e t s e q . ,40 CFR 6.302(g)[Locat i on S p e c i f i c ]

Endangered S p e c i e s Act,1 6 U . S . C . § 1 5 3 1
40 CFR 6.302(h)50 CFR 17 and 402[Locat ion S p e c i f i c ]

A p p l i c a b l e

A p p l i c a b l e

T h i s s tatute and i t s i m p l e m e n t i n g regula t ionsrequire that f e d e r a l agencies o r f e d e r a l l y f u n d e dp r o j e c t s ensure that any m o d i f i c a t i o n of any streamor other water body a f f e c t e d by any actionauthorized or f u n d e d by the f e d e r a l agencyp r o v i d e s f o r adequate p r o t e c t i o n o f f i s h a n d w i l d l i f eresources.
Thi s s ta tu t e and i t s i m p l e m e n t i n g r egula t ionsp r o v i d e that f e d e r a l a c t i v i t i e s no t j e o p a r d i z e th econtinued existence of any threatened ore n d a n g e r e d specie s .

U.S. Fish and Wildl i f e i s ac t ively involved in thi s p r o j e c tand have a p p r o v e d all p l a n n e d ac t ions as b e ingprotect ive of f i s h and wildl i f e resources.

EPA has c o n s u l t e d with repre sentat ive of the U.S. Fishand Wild l i f e S e r v i c e and S o u t h Dakota D e p a r t m e n t o fGame, Fish & Parks to determine the existence of f e d e r a lt h r e a t e n e d or endanger ed spec i e s or state spec i e s ofconcern within the pro j e c t area. Thes e agencies havec o n f i r m e d that t h i s action will not impac t or threa t en suchresources.
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A P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T E D G E M I N E N P L S I T EO P E R A B L E U N I T 2 : I n t e r i m W a t e r T r e a t m e n t

M i g r a t o r y Bird T r e a t y Act ,1 6 U . S . C . §§703, et seq.Locat i on S p e c i f i c ]
A p p l i c a b l e Thi s requirement e s t a b l i s h e s a f e d e r a lr e s p o n s i b i l i t y f o r t h e p r o t e c t i o n o f t h e i n t e r n a t i o n a lmigratory bird resource and requires cont inuedc o n s u l t a t i o n with t h e U . S . F i s h a n d W i l d l i f e Serviced u r i n g remedial d e s i g n and remedial cons truc t i onto ensure that the c l e a n u p of the si te does notunnece s sar i ly impac t migra tory b irds .

E P A ' s c o n s u l t a t i o n requirements a r e b e ing m e t ( 1 )t h r o u g h direc t p a r t i c i p a t i o n b y U . S . F i s h a n d W i l d l i f eServi c e r e p r e s e n t a t i v e s on the in t er-agency siteinves t igat ion and remedial action p l a n n i n g andmanagement team and (2) t h r o u g h continuedc o n s u l t a t i o n d u r i n g r emedia l d e s i g n and r emed ia lcons truc t ion.
Bald E a g l e Prot e c t i on Act,1 6 U . S . C . § § 6 6 8 , et seq.[ L o c a t i o n S p e c i f i c ]

A p p l i c a b l e T h i s requirement e s t a b l i s h e s f e d e r a l r e s p o n s i b i l i t yfor p r o t e c t i o n of bald and g o l d e n eag l e s , andrequires cont inued c o n s u l t a t i o n with t h e U . S . F i s ha n d W i l d l i f e Serv i c e d u r i n g remedial d e s i g n a n dremedia l cons truc t ion to ensure that any c l e a n u p ofthe site does not unnec e s sar i ly adver s e ly af fec t theba ld and g o l d e n eagles.
F l o o d p l a i n s and Spec ia l Aquatic Resources

F l o o d p l a i n ManagementR e g u l a t i o n s40 CFR 6.302(b), andExecutive Order No. 11988.[ L o c a t i o n S p e c i f i c ]

A p p l i c a b l e T h e s e require that actions be taken to avoid, to theextent p o s s i b l e , adverse e f f e c t s associated withdirect or indirect deve lopment of a f l o o d p l a i n , or tomin imiz e adverse i m p a c t s if no p r a c t i c a b l ea l t e rna t iv e exists.

T h e F l o o d I n s u r a n c e Rate M a p p r e p a r e d b y t h e F e d e r a lEmergency Managemen t A g e n c y f o r Lawrence County ,South Dakota, indicate s there are no f l o o d hazard areasin the p r o j e c t area.

Permi t s f o r d r e d g e d a n d f i l lmat er ia l sC l e a n W a t e r Act §1344(sect ion 404) and40 CFR 230Executive Order No. 11990.[ L o c a t i o n S p e c i f i c ]

A p p l i c a b l e Discharge o f d r e d g e d or f i l l m a t e r i a l s into waters o fthe US is p r o h i b i t e d without a p ermi t . Adversei m p a c t s associated wi th the d e s t r u c t i o n or loss ofw e t l a n d s and other sp e c ia l aquatic sites are to beavoided. W e t l a n d s are d e f i n e d as those areas thatare inunda t ed or sa turated by groundwat er ors u r f a c e water at a f r e q u e n c y and d u r a t i o n s u f f i c i e n tto s u p p o r t , and that under normal circumstancesdo s u p p o r t , a prevalence of v ege ta t ion typical lya d a p t e d f o r l i f e i n sa turated soil c ond i t i on s .

Based on c o n s u l t a t i o n s with r epre s en ta t ive s of the U.S.F i s h a n d W i l d l i f e Servi c e; S o u t h Dakota Department o fGame, Fish & Parks; and the U.S. A r m y C o r p s o fEngineer s , there are no we t land areas that will bea f f e c t e d w i t h i n or a d j a c e n t to those p o r t i o n s of the s i tea f f e c t e d by t h i s action.
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A P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T E D G E M I N E N P L S I T EO P E R A B L E U N I T 2 : I n t e r i m W a t e r T r e a t m e n t

Waste & S i t e Management
F e d e r a l RCRA S u b t i t l e DS o l i d W a s t e Requirement s:
40 CFR 257.3-140 CFR 257.3-2
40 CFR 257.3-3
40 CFR 257.3-4
40 CFR 257.3-8(d)[ A c t i o n S p e c i f i c ]
Federa l RCRA S u b t i t l e CH a z a r d o u s W a s t eRequirements:[ A c t i o n S p e c i f i c ]

A p p l i c a b l e

Relevant andA p p r o p r i a t e

40 CFR 257 e s tab l i she s criteria for use ind e t e r m i n i n g which s o l i d waste d i s p o s a l f a c i l i t i e sand prac t i c e s pose a reasonable p r o b a b i l i t y ofadverse e f f e c t s on h e a l t h or the environment. Thispart comes in to p l a y whenever there is a " d i s p o s a l "of any s o l i d or hazardous waste f r o m a "facility."

RCRA S u b t i t l e C requirements are a p p l i c a b l e toany hazardous wastes generated at the Gilt E d g esite as part of thi s action.

A p p l i c a b l e to an onsite d i s p o s a l unit that would becons truc t ed to contain waste m a t e r i a l s generated byi n t e r i m water t r ea tment .

General F a c i l i t y S t a n d a r d s40 CFR 264 S u b p a r t B
[ A c t i o n S p e c i f i c ]

The S t a t e o f S o u t h Dakota ha s been d e l e g a t e dauthori ty to impl ement the f e d e r a l RCRA S u b t i t l e Ca n d D programs. T h e s t a t e ' s R C R A a u t h o r i t i e s a r econtained in S t a t e o f S o u t h Dakota Solid Was t eRequirement s ( S D C L § 34A-6), H a z a r d o u s W a s t eRequirements (SDCL § 3 4 A - 1 1 ) , and Mined LandR e c l a m a t i o n Requirement s (SDCL § 45-6B), andhave been a p p l i e d to the Brohm mine site t h r o u g ht h e s ta t e- i s sued m i n i n g p e rmi t . T h e sub s tan t iv erequirements o f Brohm's p e r m i t (439 as a m e n d e d )are a p p l i c a b l e t o t h i s S u p e r f u n d remedy.
Stat e o f S o u t h Dakota SolidW a s t e Requ ir ement s ;Loca t i on S t a n d a r d sA R S D § 74:27:07-17[ L o c a t i o n S p e c i f i c ]

A p p l i c a b l e Set s f o r t h location s tandards that al l sol id wasted i s p o s a l s i te s must meet. T h e s e requirementsa p p l y to any person involved in any aspect of themanagement o f s o l i d waste, i n c l u d i n g r e c y c l i n g ,p r o c e s s i n g , t r a n s p o r t i n g , s t o r ing , or d i s p o s i n g ofs o l i d waste.

A p p l i c a b l e to an onsite d i spo sa l unit that would beconstructed to conta in waste m a t e r i a l s g enera t ed byi n t e r i m water treatment .
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A P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T EDGE M I N E N P L S I T EO P E R A B L E U N I T 2 : I n t e r i m Water T r e a t m e n t

State H a z a r d o u s Was t eManagement
Requirements SDCL 34A-11 and c o r r e s p o n d i n g rulesARSD § 74:28[ A c t i o n S p e c i f i c ]S u r f a c e I m p o u n d m e n tC l o s u r eARSD § 74:28:25:01[ A c t i o n S p e c i f i c ]W a s t e P i l e C l o s u r eARSD § 74:28:25:01[ A c t i o n S p e c i f i c ]L a n d f i l l C l o s u r e
ARSD § 74:28:25:01[ A c t i o n S p e c i f i c ]

Relevant and
A p p r o p r i a t e All f e d e r a l RCRA S u b t i t l e C requirements f o rhazardous waste t r ea tment , s torage, and d i s p o s a lf a c i l i t i e s are incorpora t ed by re f erence as S t a t e ofS o u t h Dakota requirements a s prov id ed for underARSD § 74:28:25:01 unle s s ment ioned otherwise.

Specific requirements have been re f er enc ed backto the state hazardous waste requirements fors u r f a c e i m p o u n d m e n t , waste p i l e , a n d l a n d f i l lc lo sure requirements .

M i n i n g waste at Gilt Edge is exempt f r o m the stateH a z a r d o u s W a s t e Management Act and RCRA S u b t i t l e Cunder the B e v i l l e x c lu s i on .
However , i f water treatment p l a n t s l u d g e i s d i s p o s e d on-s i t e , and the d i s p o s a l a c t i v i t y involves the use of a wastemanagement unit su f f i c i ent ly s i m i l a r to a hazardouswaste r e g u l a t e d u n i t , and the unit is to receive wastess u f f i c i e n t l y s i m i l a r to a hazardous waste, the RCRAS u b t i t l e C requirement p e r t a i n i n g to that t y p e of wastemanagement unit would be relevant and a p p r o p r i a t e (55F R 8763)

S t a t e o f S o u t h Dakota S o l i dW a s t e Requirements
SDCL § 34A-6[ A c t i o n S p e c i f i c ]
D e f i n i t i o n s
S D C L § 3 4 A - 6 - 1 . 3[ A c t i o n S p e c i f i c ]
Faci l i ty Design andC o n s t r u c t i o n
ARSD §74:27:12[ A c t i o n S p e c i f i c ]
Clo sur e and P o s t - C l o s u r e
ARSD §74:27:15[ A c t i o n S p e c i f i c ]

A p p l i c a b l e S e t s f o r t h s t a n d a r d s that a l l s o l i d waste d i s p o s a ls i tes must meet. T h e s e requirements a p p l y to anyperson involved in any aspect of the managementof sol id waste, i n c l u d i n g recycling, processing,t r a n s p o r t i n g , s t o r ing , or d i s p o s i n g of s o l id waste.
Rubb l e s i t e s , cons truc t ion d e m o l i t i o n s i t e s ,restricted-use sites, nonmunicipal sol id wastem o n o f i l l s , and other t y p e s o f f a c i l i t i e s nots p e c i f i c a l l y l i s t e d must be d e s igned andconstructed to protec t human h e a l t h and preventdegradat ion of the environment, i n c l u d i n g ambientgroundwat er q u a l i t y , s ur fa c e water q u a l i t y , and airq u a l i t y .

The d e f i n i t i o n o f s o l i d waste i n c l u d e s s l u d g e f r o m awaste treatment p l a n t . Faci l i t i e s d e s i g n e d t o contain th i ss l u d g e produc ed by the OU2 tr ea tment fac i l i ty mustc omply with SDCL § 34A-6.
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A P P E N D I X A
S U M M A R Y O F F E D E R A L A N D S T A T E A R A R s C O M P L I A N C E

G I L T E D G E M I N E N P L S I T EO P E R A B L E U N I T 2 : I n t e r i m W a t e r T r e a t m e n t

S o u t h Dakota Mined LandRec lamat i on ActSDCL 45-6B, and
ARSD § 74:29[ A c t i o n S p e c i f i c ]

A p p l i c a b l e This act sets f o r t h s t a n d a r d s by which mine
opera tor s are to conduct r e c l a m a t i o n of al l a f f e c t e dl a n d s . C e r t a i n d i s c r e t e p o r t i o n s of the s t a t u t o r y orr e g u l a t o r y prov i s i on s are relevant and a p p r o p r i a t erequirements.
The d e f i n i t i o n o f r e c l a m a t i o n i s th e e m p l o y m e n td u r i n g and a f t e r a m i n i n g o p e r a t i o n of p ro c edur e sto minimize the d i s r u p t i o n f r o m the miningo p e r a t i o n and to p r o v i d e for the r e h a b i l i t a t i o n o f thea f f e c t e d land t h r o u g h t h e r e h a b i l i t a t i o n o f p l a n tcover, soil s t a b i l i t y , water resources, or o thermeasures a p p r o p r i a t e to the subsequent b e n e f i c i a luse of the mined and rec laimed l a n d s .

E P A ' s c o n s u l t a t i o n with S D D E N R d u r i n g remedial d e s i g nd e v e l o p m e n t w i l l s a t i s f y t h i s requirement.

N o x i o u s W e e d sARSD §12:62:03 , et seq.[ A c t i o n S p e c i f i c ]
A R S D §12:62:03:01.06( i d e n t i f i c a t i o n o f noxiousweeds s t a t e w i d e )[ A c t i o n S p e c i f i c ]
A R S D §12:62:03:01.07( i d e n t i f i c a t i o n o f noxiousweeds l o c a l l y )[ A c t i o n S p e c i f i c ]

A p p l i c a b l e A l o c a l l y noxious weed is d e f i n e d as any weed thatis b i e n n i a l , p e r e n n i a l , or a p e r n i c i o u s a n n u a l ,c a p a b l e o f s p r e a d i n g r a p i d l y , n o t c o n t r o l l a b l ewi thou t s p e c i a l prevent ive c h e m i c a l , m e c h a n i c a l ,b i o l o g i c a l , and c u l t u r a l p r a c t i c e s , c a p a b l e o fm a t e r i a l l y r e d u c i n g the p r o d u c t i o n of crops orl i v e s t o c k , and c a p a b l e of d e c r ea s ing the value ofth e l a n d .

N o x i o u s weed management at the s i te will be managedby the S t a t e o f S o u t h Dakota.
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A p p e n d i x B
S e l e c t e d Remedy Cost Es t imate S p r e a d s h e e t s



COM G i m p Dreatr & M c K c c I n c .
P r e l i m i n a r y O p i n i o n o f P r o b a b l e Cost
P r o j e c t : Gilt Edge Mine
P r o j e c t #: 4000-30291

U p d a t e d : 7-Stp-Ol
E s t i m a t o r : BCD

L o c a t i o n : Lawrence County. South Dakota P r o j e c t S t a t u s : F i n a l ARD WTP FFS (-30% to
A l t e r n a t i v e 3a • Divert ARD F l o w f r o m H o o d o o G u l c h to S u n d a y Pit and I n s t a l l ARD Diversion Ditch At Pond C
T h e s e e p a g e f r o m H o o d o o G u l c h would b e c o l l e c t e d w i t h i n a c o l l e c t i o n ( s u m p ) system p r i o r t o convergence w i t h S t r a w b e r r y Creek. C o l l e c t e d
water would f l o w by grav i ty to a s torage tank and s u b s e q u e n t l y be pumped to S u n d a y P i t . A H O P E l i n e d i n t e r c e p t i o n channel would be
c on s t ru c t ed to c o l l e c t s e e p a g e u p s t r e a m of Pond C as s u r f a c e water r u n - o f f . The channel would f l o w to the south, w i t h d i s c h a r g e to Pond D.

C u m u l a t i v e s e e p a g e f l o w rate, gpm = 10 cpm
T r a n s f e r f l o w rate, epm = 30 apm

I t e m
1
1.1
1.1.1
1.1.1.1
1.1.1.2
1.1.2
1.1.2.1
1.1.2.2
1.1.2.3
1.1.3
1.1.3.1
1.1.3.2
1.1.3.3

1.2
1.2.1
1.2.1.1
1.2.2
1.2.3

1.3
1.3.1
1.3.1.1
1.3.1.2
1.3.1.3
1.3.1.4
1.3.2
1.3.3

C A P I T A L C O S T S
C I V I L / S I T E W O R K

S u m p s (Hoodoo G u l c h )
Excavat ion
B a c k f i l l

Pond C C o l l e c t i o n D i t c h
Excavation
C o m p a c t i o n
T r i m m i n g

P i p i n g ( T r e n c h i n g . B a c k f i l l , a n d B e d d i n g )
S u m p Collec tors
M a i n C o l l e c t o r
T r a n s f e r t o S u n d a y P i t

S T R U C T U R A L
Concre t e S u m p

H O P E L i n e r f o r S u m p
H O P E L i n i n g f o r Pond C C o l l e c t i o n D i t c h
Concre t e F o u n d a t i o n f o r S t o r a g e T a n k

P R O C E S S / M E C H A N I C A L
P i p i n g

C P V C - 1 " ( S u m p C o l l e c t o r s )
C P V C - 2" ( M a i n C o l l e c t i o n H e a d e r )
C P V C - 3" ( T r a n s f e r to S u n d a y Pit)
V a l v e s and A p p u r t e n a n c e s

S t o r a g e T a n k
S u b m e r s i b l e P u m p

Quanti ty

5 total
5
4

500
500

8625

350
900

2300

5
250

10875
3

350
900

2300
1
1
1

U n i t

' CY
CY
CY
CY
SF
LF
LF
LF

EA
S F
S F

CY

LF
LF
LF
LS
LS
EA

Unit Bare Cost T o t a l Bare Cost
($) (nearest $100) N o t e s

52
22

4.05
2.71
0.42
3.57
3.57
2.05

Subtotal

1.054
7.67
1.05
161

Subtotal

2.45
4.65
9.10

15,600
10,000
4,500

S u b t o t a l

1,000
1,000

3.000
2.000
4,000

2,000
4,000
5.000

22.000

6,000
2,000

12.000
500

21,000

900
5,000

21.000
16.000
10.000
5.000

58.000

Means H e a v y C o n s t r u c t i o n Cost Data (2001), 02240-500-0300
Means H e a v y C o n s t r u c t i o n Cost Data (2001), 02315-100-0300

Means Heavy C o n s t r u c t i o n Cost Data (2001). 02315-900-0050
Means H e a v y C o n s t r u c t i o n Cost Data (2001). 02315-900-1900
Means Heavy C o n s t r u c t i o n Cost Data (2001). 02315-900-2100
Means Heavy Construction Cost Data (2001), 02315-940-0700. -1700, and -130-0200
Means Heavy C o n s t r u c t i o n Cost Data (2001). 02315-940-0700, -1700, and -130-0200
Means Heavy C o n s t r u c t i o n Cost Data (2001), 02315-940-2850 and -130-0200

Means H e a v y C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) , 02630-200-0800
based on Means (2001). 02660-400-0200 and $ 6 0 / h r at 5hrs per sump
Means H e a v y C o n s t r u c t i o n Cost Data (2001). 02630-400-0200
Means H e a v y C o n s t r u c t i o n Cost Data (2001). 03300-130-4050

H e r c o C a t a l o g ( 1 9 9 8 ) , p.96 and Means H e a v y C o n s t r u c t i o n Data (2001).
H e r c o C a t a l o g ( 1 9 9 8 ) . p.96 and Means H e a v y C o n s t r u c t i o n Data (2001),
Herco C a t a l o g ( 1 9 9 8 ) . p.96 and Means H e a v y C o n s t r u c t i o n Data (2001),
General N o t e 8
VQ - General N o t e 1
VQ - General N o t e 1

02510-840-2100
02510-840-2120

.02510-840-2160
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I t e m
1.4

1.5

1.6

1.7

E L E C T R I C A L
I N S T R U M E N T A T I O N a n d C O N T R O L S
C a p i t a l Co s t s
C O N S T R U C T I O N P R O R A T E S
General C o n d i t i o n s (Overhead) 1 " 1

C o n t r a c t o r ' s P r o f i t " ' 1

S c o p e a n d B i d Design C o n t i n g e n c y ' ' '

E N G I N E E R I N G C O S T S
R e m e d i a l Des ign
Proj e c t Management
Construction Management

Q u a n t i t y

1
1

U n i t

LS

LS

1 LS
20% of T o t a l Cost

10% of T o t a l C o s t * CC
20% ofTotal Cost + CC * Profit

1 LS
8% of T o t a l Cost + Const Prorate s
5% of T o t a l Cost + Const Prorate s
6% o f T o t a l Cost + Const Prorates

Unit Bare Cost

24,000

12.000
S u b t o t a l

82.000
28.000
17,000
37.000

43.000
18.000
11.000
14.000

Tota l Bare Cost
(nearest $100)

24,000

12,000
137,000

82,000

43,000

N o t e s

see N o t e A below

see N o t e A below

G e n e r a l N o t e 10

General N o t e 1 1

C A P I T A L C O S T S T o t a l 262,000

2
2.1

A N N U A L O & M C O S T S
ARD T r a n s f e r rom H o o d o o G u l c h S e e p a g e Storage T a n k to
S u n d a y Pit (at 8 h r s / d a y ) 5

A n n u a l O&M Cost s
H P 4 2 9 / ( H P ' y r )

S u b t o t a l
1.000
1,000

General Note 5

2.2 CONSTRUCTION PRORATES
General C o n d i t i o n s ( O v e r h e a d ) ' " '
C o n t r a c t o r ' s P r o f i t * '
S c o p e and Bid Design C o n t i n g e n c y (<

1 LS 700
20% of T o t a l Cost 200

10% of T o t a l Cost *CC 200
20% of T o t a l C o s t * GC * P r o f i t 300

700 General N o t e 10

2.3 E N G I N E E R I N G C O S T S
Construction Management

1 LS 200
6% o f T o t a l Cost + Const Prorates 200

200 see N o t e B below

A N N U A L O & M C O S T S T o t a l .900

iieb
A C a p i t a l costs for the f o l l o w i n g I t e m s are e s t ima t ed as a percentage of t o t a l P r o c e s s / M e c h a n c l a l costs and based on remote l o c a t i o n of cons truct ion f r o m known e l e c t r i c a l sources:

E l e c t r i c a l 40% (Means(2001);based on t r ench ing , c o n d u i t , and backfill)
I n s t r u m e n t a t i o n and C o n t r o l s 20%

B T e c h n i c a l S e r v i c e s ( I . e . , Remedia l Des ign, P r o j e c t M a n a g e m e n t ) n o t I n c l u d e d I n t h i s a l t e r n a t i v e ' s a n a l y s i s ; accounted f o r I n A l t e r n a t i v e 6 .
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CDM C a m p Dresser &. M c K c c 1 nc.
P r e l i m i n a r y Opinion o f P r o b a b l e Cost
P r o j e c t : Gilt Edge Mine_________
P r o j e c t 0: 4000-30291
Loca t i on: Lawrence County, S o u t h Dakota

U p d a t e d : 7-Sep-Ol
Est imator: BCD

P r o j e c t S t a t u s : Final ARD WTP FFS (-30% to +50%)
A l t e r n a t i v e 6b - Convert E x i s t i n g Caus t i c Chemical P r e c i p i t a t i o n ARD WTP to Lime P r e c i p i t a t i o n and u p g r a d e W i t h A d d i t i o n a l T r e a t m e n t T r a i n and F i l t r a t i o n (ARAR waiver)
T h i s a l t e r n a t i v e would consist o f conversion o f the e x i s t i n g c a u s t i c - a d d i t i o n tr ea tment process! to a l i m e - a d d i t i o n p r e c i p i t a t i o n trea tment process.
S l u d g e r e s i d u a l s are d i s p o s e d o f a t an on-stie l o ca t i on (e.g., dewatered. l ined p o n d s ) . O p t i m i z e d o p e r a t i o n s i n c l u d e a d d i t i o n o f a l i m e s l a k i n g sys tem;
p o l i s h i n g f i l t e r : s l u d g e re s idual treatment using a f i l t e r press: a n d annual O & M o p e r a t i o n s f o r t h e t r e a t m e n t p l a n t i n c l u d i n g u t i l i t i e s , s t a f f ,
a d m i n i s t r a t i o n , site snow removal, and weekly moni tor ing s a m p l i n g and s u p p o r t .

tem

.1

.1.1

.1.2

.1.3

.1.4

.1.5

1.2
1.2.1
1.2.2

.3

.3.1

.3.2

.3.2.1

.3.3

.3.3.1

.3.4

.3.4.1

.3.5

.3.5.1

.3.6
1.3.6.1
1.3.6.2

Exi s t ing T r e a t m e n t C a p a c i t y , gpm =
N e w T r e a t m e n t C a p a c i t y , gpm =

T o t a l T r e a t m e n t C a p a c i t y , gpm =

C A P I T A L C O S T S
C I V I L / S I T E W O R K

Excavation
F i n e G r a d i n g
S t r u c t u r a l F i l l below S O G
A g g r e g a t e below SOG
D i s p o s a l (non-contaminated m a t e r i a l s )

S T R U C T U R A L
P r e - F a b r i c a t e d S t e e l B u i l d i n g
Concre t e , B u i l d i n g / C l a r i f i e r / S l u d g e S t o r a g e F o u n d a t i o n s

P R O C E S S / M E C H A N I C A L
H e a d w o r k s P u m p
S l u d g e M i x i n g T a n k

M i x e r
Rapid M i x T a n k

Mixer
P o l y m e r S t o r a g e T a n k

P o l y m e r A c t i v a t i o n / F e e d S y s t e m
F l o c c u l a t i o n T a n k

M i x e r
C i r c u l a r C l a r i f i e r

S l u d g e Recycle P u m p
S l u d g e - t o - W a s t e P u m p

300 gpm
O g p m

300 gpm
Quant i ty

243
243
81
81
1

2000
182

0
0
0
0
0
0
0
0
0
1
1
2

Unit

CY
SY
CY
CY
LS

S F
CY

EA
LS
LS
LS
LS
LS
LS
LS
LS
EA
EA
EA

Unit Bare Cost 1
($)

10
0.85

20
19

1,000
Subtotal

10
250

Subtotal

0
0
0
0
0
0
0
0
0

184,000
16,875
16,875

otal Bare Cos
nearest $100]

3,000
300

2,000
2,000
1,000
S.300

20,000
46,000
66,000

0
0
0
0
0
0
0
0
0

184,000
17,000
34,000

t
N o t e s

PW - General N o t e 1
Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) , 02305-440-1100
PW - General N o t e 1
Means H e a v y Cons t ru c t i on Cost Data (2001), 02315-505-1100
Means Heavy C o n s t r u c t i o n Cost Data (2001), 02220-875-5550

Means Cost Data ( 2 0 0 1 ) , 13128-700-1100, x-6900
Means Cost Data ( 2 0 0 1 ) , 03310-240-4050

VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
VQ - Genera l N o t e 1
VQ - General N o t e 1
VQ - General N o t e 1
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I t e m
.3.6.3
.3.6.3.1
.3.6.3.2
.3.6.3.3
.3.6.3.4

1.3.7
1.3.8
1.3.9
1.3.9.1
1.3.9.2
1.3.9.3
1.3.9.4
1.3.9.5
1.3.9.6
1.3.10
1.3.10.1
1.3.10.2
1.3.10.3
1.3.10.4
1.3.10.5
1.3.10.6
1.3.10.7
1.3.10.8
1.3.10.9
1.3.10.10

1.4
1.4.1
1.4.2
1.4.3

1.5

1.6

1.7

Post C l a r l f i e r Acid A d d i t i o n
A c i d S t o r a g e T a n k
M e t e r i n g P u m p
Rapid M i x T a n k
M i x e r

Disc F i l t e r
S e t t l e d Wat er S t o r a g e T a n k
S l u d g e C o n d i t i o n i n g / H a n d l i n g Equ ipment

S l u d g e S t o r a g e T a n k
S l u d g e T r a n s f e r P u m p t o F i l t e r Press
Polymer S t o r a g e T a n k
Polymer A c t i v a t i o n / F e e d S y s t e m
F i l t e r Press
F i l t r a t e Return P u m p

P i p i n g
PVC- 1"
PVC - 2"
PVC- 4"
PVC- 6"
PVC - 8"
P V C - 1 2 "
H O P E - 2"
H O P E - 4"
H O P E - 8"
V a l v e s and A p p u r t e n a n c e s

E X I S T I N G W T P C O N V E R S I O N
Lime S l a k e r , S l u r r y M i x i n g T a n k , a n d F e e d P u m p
E l e c t r i c a l
I n s t r u m e n t a t i o n and C o n t r o l s

E L E C T R I C A L
I N S T R U M E N T A T I O N a n d C O N T R O L S
C a p i t a l Costs

C O N S T R U C T I O N P R O R A T E S
General Condi t ions (Overhead)' 3 '
C o n t r a c t o r ' s P r o f i t ( w

S c o p e and Bid Design C o n t i n g e n c y

Q u a n t i t y

1
1
1
1
1
1

1
1
1
1
1
1

80
0

300
0

100
0
0
0

200
1

1
1
1
I

1

1

1

Uni t

EA
EA
EA
EA
LS
LS

LS
EA
EA
LS

EA
EA
LF
LF
LF
LF
LF
LF
LF
LF
LF
LS

LS
LS
LS
LS

LS

LS

LS
20% of T o t a l Cost

10% of Total Cost + GC
20% of Tot il Cost + GC + Proflt

U n i t Bare Cost
( J )

14,000
5,600
4,500
2,500

108.750
10.000

47,921
16,875
3,750
6,500

225,000
16,875

9
11
15
21
33
66
15
23
32

11,000
Subtotal

331,000
260,000
32,000

. 39,000

84,000

105,000
S u b t o t a l
774,000
265.000
159.000
350.000

T o t a l Bare Cost
(nearest $100)

14,000
6,000
5,000
3,000

109,000
10,000

48,000
17,000
4,000
7,000

225,000
17,000

800
0

5,000
0

4,000
0
0
0

7,000
11,000

727.800

331,000

84,000

105,000
1,323,000

774.000

N o t e s

VQ - Genera l N o t e 1
Means (2000). Env. Cost Data. 33-32-0122
VQ - General N o t e
VQ - Genera l N o t e
VQ - General N o t e
VQ - General N o t e

VQ - General N o t e
VQ - Genera l N o t e
VQ - General N o t e
VQ - General N o t e
VQ - Genera l N o t e
VQ - G e n e r a l N o t e 1

Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
Means Heavy Construct ion Cost Data (2001),
Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
Means Heavy C o n s t r u c t i o n Cost Data (2001),
Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
General N o t e 9
General N o t e 9
General N o t e 9
General N o t e 8

General N o t e 12
VQ - General N o t e 1
General N o t e 6
Genera l N o t e 6

General N o t e 6
General N o t e 6

General N o t e 10

15108-520-4410
15108-520-4460
15108-520-4480
15108-520-4490
15108-520-4500
15108-520-4490
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I t e m

1.8

••
2
2.1
2.1.1
2.1.2
2.1.3

2.2

2.3
2.3.1
2.3.2

2.4
2.4.1
2.4.2
2.4.3
2.4.4
2.4.5
2.4.6

2.5
2.5.1
2.5.2
2.5.3

2.6
2.6.1

E N G I N E E R I N G C O S T S
Remedial Design
P r o j e c t Management
C o n s t r u c t i o n Management
C A P I T A L C O S T Smmmmma^mmm
A N N U A L O & M C O S T S
C H E M I C A L S

H y d r a t e d l ime
P o l y m e r
A c i d

S L U D G E D I S P O S A L
M O N I T O R I N G / S A M P L I N G

C o m p l i a n c e M o n i t o r i n g
Operat ional M o n i t o r i n g

S T A F F
P l a n t Engineer
Operator s
Mechanic
C h e m i s t
S e c u r i t y
A d m i n i s t r a t i v e A s s i s t a n t

O T H E R D I R E C T C O S T S
P r o j e c t Manager
J u n i o r Engineer
Projec t Engineer

I N D I R E C T C O S T S
Radio and Pager Rental

Quant i ty

1
8% of Total Cost
5% of T o t a l Cost
6% of Total Cost

•••••

300
300
300

1
1

1
9
2
1
2
1

1040
240
240

1

U n i t Bare Cost T o t a l Bare Cost
Unit (*) (neares t $100)

LS
+ Const Prora t e s
+ Const Prorat e s
+ Const Prorate s

••••

g p m
g p m
g p m

see General N o t e 2

LS
LS

annual salary
annual salary
annual salary
annual salary
annual salary
annual salary

hours per year
hours per year
hours per year

LS

399,000
168,000
105,000
126,000

T o t a l

•••

542
174
13

Subtotal

27,000
41,000

Subtotal

82,500
38,100
59,800
39,600
34,200
25,000

Subtotal

40
30
50

Subtotal

2.000

399,000

2,496,000w^m
163,000
53.000
4,000

220,000

27,000
41,000
68,000

83,000
343,000
120,000
40,000
69,000
25,000

680,000

42.000
8,000
13,000
63,000

2,000

N o t e s

Genera l N o t e 1 1

^mmmm^mmmfmmmm
VQ - General N o t e 1
VQ - Genera l N o t e 1
VQ - Genera l N o t e 1

General N o t e 13
Genera l N o t e 14

General N o t e 4
General N o t e 4
Genera l N o t e 4
Genera l N o t e 4
General N o t e 4
Genera l N o t e 4

General N o t e 4
General N o t e 4
General N o t e 4

General N o t e 4
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I t e m
3.6.2
2.6.2.1
2.6.2.2
2.6.2.3
2.6.2.4
2.6.2.5
2.6.3
2.6.4
2.6.5
2.6.6
2.6.6.1
2.6.6.2
2.6.6.3
2.6.6.3.1
2.6.6.3.1.1
2.6.6.3.1.2
2.6.6.3.1.3
2.6.6.3.1.4
2.6.6.3.1.5
2.6.6.3.1.6
2.6.6.3.1.7
2.6.6.3.1.8
2.6.6.3.2
2.6.6.3.2.1
2.6.6.3.2.2
2.6.6.3.2.3
2.6.6.3.3
2.6.6.3.3.1
2.6.6.3.3.2
2.6.6.3.3.3
2.6.6.3.3.4
2.6.6.3.3.5
2.6.6.3.4
2.6.6.3.4.1
2.6.6.4

2.7

Vehic le s
Dozer
F r o n t Loader
S u b u r b a n
P i c k u p T r u c k (3 t o t a l )
F u e l

Road Grading
T e m p o r a t y Lab
S u p p l i e s
U t i l i t i e s

Wat er
Phone
Electrical

P u m p s
Ruby G u l c h to S u n d a y Pit
Pond E to (E) WTP
H e a p Leach R e c i r c u l a t i n g ( O n - S o l u t i o n )
H e a p Leach R e c i r c u l a t i n g (concurr en t ly w/2. 5.6.3. 1 .3)
S l u d g e Recycle
S l u d g e - t o - W a s t e
S l u d g e S t o r a g e t o F i l t e r Press
F i l t r a t e Return P u m p

Chemica l F e e d S y s t e m s
Lime S l a k e r S y s t e m
Polymer A c t i v a t i o n / F e e d S y s t e m
S l u d g e Polymer A c t i v a t i o n / F e e d S y s t e m

Mixers
S l u d g e M i x i n g T a n k
Rapid Mix
F l o c c u l a t i o n
S l u d g e S t o r a g e T a n k
C l a r i f l e r Rake

S l u d g e H a n d l i n g E q u i p m e n t
F i l t e r Press

F u e l f o r P u m p s / H e a t e r s ( d i e s e l a n d p r o p a n e )

Annual O&M Costs
C O N S T R U C T I O N P R O R A T E S
General C o n d i t i o n s (Overhead) l a )

C o n t r a c t o r ' s P r o f i t ( l > )

S c o p e and Bid Design C o n t i n g e n c y ( c )

Q u a n t i t y

12
12
12
12
1
4

12
1

1
12

150
150
150
15
15
5
10
5

2.5
1.5
1.5

2
5
2
5
2

7
12

1

U n i t

months
months
months
months

year
per year
months

LS

LS
months

H P
H P
H P
H P
HP
HP
H P
H P
H P
HP
H P
H P
H P
H P
HP
H P

H P
months

LS
20% of T o t a l Cost

10% of T o t a l Cost + GC
20% of T o t a l Cost + GC + F r o n t

U n i t Bare Cost
($)

4.325
6,000
900

2.250
138,000
5,000
350

132,000

5,000
500

4 2 9 / ( H P ' y r )
4 2 9 / ( H P ' y r )
4 2 9 / ( H P * y r )
4 2 9 / ( H P " y r )
4 2 9 / ( H P * y r )
4 2 9 / ( H P * y r )
4 2 9 / ( H P * y r )
4 2 9 / ( H P * y r )

4 2 9 / ( H P ' y r )
4 2 9 / ( H P * y r )
4 2 9 / ( H P " y r )

4 2 9 / ( H P ' y r )
4 2 9 / ( H P ' y r )
4 2 9 / ( H P * y r )
4 2 9 / ( H P ' y r )
4 2 9 / ( H P ' y r )

4 2 9 / ( H P ' y r )
10,080

Subtotal
S u b t o t a l
1,045,000

358.000
215.000
472,000

T o t a l Bare Cost
(nearest S I 0 0 )

52,000
72,000
11,000
27,000
138,000
20,000
5,000

132.000

5,000
6,000

22,000
65,000
38.000
4,000
7,000
3.000
5,000
3,000

2,000
1.000
700

1.000
3,000
1,000
3,000
900

4,000
121,000
755,000

1,786,000

1,045,000

N o t e s

Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) , 01590-200-4150
Means H e a v y C o n s t r u c t i o n Cos! Data ( 2 0 0 1 ) , 01590-200-4730
Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) , 01590-400-7250
Means H e a v y C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) , 01590-400-7200
based on h o u r l y cos t s for above I t e m s , 8 h r s / 3 6 5 days
General N o t e 4
Means H e a v y C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) , 01520-500-0550
General N o t e 4
General N o t e 4
Means H e a v y C o n s t r u c t i o n Cost Data (2001). 01520-550-0140

General N o t e 5; 8 hours per day average over year
General N o t e 5; 24 h o u r s / d a y , 365 d a y s / y e a r
General N o t e 5; October through Apri l , 24 h o u r s / d a y
General N o t e 5; October through Apri l , 24 h o u r s / d a y
General N o t e 5
General N o t e 5
Genera l N o t e 5
Genera l N o t e 5

General N o t e 5
General N o t e 5
General N o t e 5

General N o t e 5
General N o t e 5
General N o t e 5
General N o t e 5
General N o t e 5
General N o t e 5
Based on actual s i te usage + 20% a d j u s t m e n t for new WTP b u i l d i n g

General N o t e 10

Revised F F S Cost E s t ima t e . x l sA l t 6b-l_ime F I N A L 6 of 11Revised 6/7/01



I t e m Quantity______Unit
U n i t Bare Cost T o t a l Bare Cost

( $ ) (neares t $100) N o t e s

2 . 8 E N G I N E E R I N G C O S T S
______Construction Management

1 LS 170.000 170.000 Genera l N o t e 11
6% of T o t a l Cost + Const Prorates 170,000

A N N U A L O & M C O S T S T o t a l 3,001,000
per month $250,083

per 1,000 g a l l o n s $19.03
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CDM C a m p Dresser & M c K c c Inc.
Preliminary Opinion of Probable Cost
P r o j e c t : Gilt Edge Mine ________
P r o j e c t <f: 4000-30291

U p d a t e d : 7-Sep-Ol
Es t imator: BCD

L o c a t i o n : Lawrence County, South Dakota P r o j e c t S t a t u s : Final ARD WTP FFS (-30% to +50%)

A l t e r n a t i v e 6 d - Cons truc t N e w O p t i m i z e d Chemical P r e c i p i t a t i o n A R D W T P U s i n g P r o p r i e t a r y M e t a l s C o o r d i n a t i o n Process a n d M i c r o f i l t r a t i o n ( A R A R W a i v e r )
T h i s a l t e r n a t i v e would consist o f the cons truct ion of a new ARD treatment p l a n t . The t r ea tment process would u t i l i z e an o p t i m i z e d p r e c i p i t a t i o n
t r e a t m e n t proces s us ing p r o p r i e t a r y p o l y m e r t e c h n o l o g y to e n c a p s u l a t e metal hy dr o x i d e s . Chemical reagents would be used to a d j u s t pH d u r i n g
the process p r i o r to a d d i t i o n of polymers . S e d i m e n t a t i o n f o l l o w e d by m i c r o f l l t r a t i o n membranes would be used to remove the metal p r e c i p i t a t e s .
S l u d g e r e s i d u a l s are d i s p o s e d of at an on-st le l o ca t i on (e.g., d e w a t e r e d , l ined p o n d s ) . The process t ra in a l so i n c l u d e s the chemical and p o l y m e r
feed systems: mix tanks: sedimentation tanks: s l u d g e tanks: and all pumps , instrumentation and appurtenances. A l s o included are annual O&M
o p e r a t i o n s f or the t r ea tment p l a n t i n c l u d i n g u t i l i t i e s , s t a f f , admini s t ra t i on , site snow removal, and weekly moni tor ing s a m p l i n g and s u p p o r t .

T r e a t m e n t C a p a c i t y , gpm = 300 gpm

I t e m

.1

.1.1

.1.2

.1.3
1.1.4
1.1.5

1.2
1.2.1
1.2.2

1.3
1.3.1
1.3.2

C A P I T A L C O S T S
C I V I L / S I T E W O R K

Excavation
F i n e Grading
S t r u c t u r a l F i l l below S O G
A g g r e g a t e below SOG
D i s p o s a l (non-con tamina t ed m a t e r i a l ' s )

S T R U C T U R A L
P r e - F a b r i c a t e d S t e e l B u i l d i n g
Concre t e , B u i l d i n g and T a n k F o u n d a t i o n s

P R O C E S S / M E C H A N I C A L
H e a d w o r k s P u m p
O p t i m i z e d P r e c i p i t a t i o n process train, i n c l u d i n g :

Quanti ty

940
940
313
313

1

8100
313

1
1

Unit

CY
SY
CY
CY

LS

S F
CY

EA
LS

U n i t Bare Cost
($)

10
1

20
19

2,000
Subtotal

9
250

Subtotal

44,000
1,469,000

T o t a l Bare Cost
(nearest $100)

10,000
1,000
7,000
7.000
2,000

• 27,000

73,000
79,000

152,000

44,000
1,469,000

N o t e s

PW - General N o t e 1
Means Heavy Construction Cost Data (2001)
PW - Genera l N o t e 1
Means H e a v y C o n s t r u c t i o n Cost Data (2001)
Means Heavy C o n s t r u c t i o n Cost Data (2001)

02305-440-1100

02315-505-1100
02220-875-5550

Means Cost Data ( 2 0 0 1 ) , 13128-700-1 100, x-6900
Means Cost Data ( 2 0 0 1 ) , 03310-240-4050

VQ - General N o t e 1
VQ - General N o t e 1: see N o t e A below

p u m p s
chemical storage
chemical f e e d
membranes
p i p i n g
accessories
f i l t e r press
electrical and I&C
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U n i t Bare tost
I t e m
1.3.3
1.3.4
1.3.4.1
1.3.4.2
1.3.5
1.3.5.1
1.3.5.2
1.3.5.3
1.3.5.4
1.3.5.5
1.3.5.6
1.3.5.7
1.3.5.8
1.3.5.9
1.3.5.10

1.4

1.5

1.6

1.7

S e t t l e d W a t e r S t o r a g e T a n k
S l u d g e C o n d i t i o n i n g / H a n d l i n g E q u i p m e n t

S l u d g e Storage Tank
S l u d g e T r a n s f e r P u m p t o F i l t e r Press

P i p i n g
P V C - 1"
P V C - 2"
P V C - 4"
P V C - 6 "
PVC - 8"
P V C - 1 2 "
H O P E - 2"
H O P E - 4"
H O P E - 8"
V a l v e s and A p p u r t e n a n c e s

E L E C T R I C A L
I N S T R U M E N T A T I O N a n d C O N T R O L S
C a p i t a l Costs
C O N S T R U C T I O N P R O R A T E S
General Condit ions (Overhead)'" '
C o n t r a c t o r ' s P r o f i t " ' 1

S c o p e and Bid Des ign C o n t i n g e n c y w

E N G I N E E R I N G C O S T S
Remedial Des ign
P r o j e c t Management
Construct ion Management

Q u a n t i t y
1

1
1

0
0

100
0

40
0
0
0

600
1

1

1

1

U n i t
EA
LS
EA
LF
LF
LF
LF
LF
LF
LF
LF
LF
LS

LS
LS

LS
20% of T o t a l Cost

1 0 % o f T o t a l C o s t + GC
20% of T o t a l Cost + GC + P r o f i t

1
8% o f T o t a l Cost
5% o f T o t a l Cost

LS
+ Cons t Prora t e s
+ Const Prorate s

6% o f T o t a l Cost + Const Prorates

($)
21,500

47,921
16.875

9
11
15
21
33
66
15
23
32

15.000
S u b t o t a l

15,800

19,700
S u b t o t a l

225,000
77.000
47.000
102.000

396,000
167,000
104,000
125,000

T o t a l Bare Cost
(nearest S 1 0 0 )

22.000

48,000
17,000

0
0

2.000
0

2,000
0
0
0

20,000
15,000

1,639.000

16,000

20,000
1,854,000
225,000

396,000

N o t e s
VQ - General N o t e 1

VQ - General N o t e 1
VQ - G e n e r a l N o t e 1

Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
Means H e a v y C o n s t r u c t i o n Cos t Data ( 2 0 0 1 ) ,
Means H e a v y C o n s t r u c t i o n Cos t Data ( 2 0 0 1 ) ,
Means H e a v y C o n s t r u c t i o n Cos t Data ( 2 0 0 1 ) ,
Means Heavy Cons truc t ion Cost Data (2001).
Means Heavy C o n s t r u c t i o n Cos t Data ( 2 0 0 1 ) ,
General N o t e 9
Genera l N o t e 9
General N o t e 9
General N o t e 8

General N o t e 6
General N o t e 6

General N o t e 10; see N o t e A below

General N o t e 11; s e e N o t e A be low

15108-520-4410
15108-520-4460
15108-520-4480
15108-520-4490
15108-520-4500
15108-520-4490

C A P I T A L C O S T S T o t a l 2,475,000
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I t e m
2
2.1
2.1.1
2.1.2

2.2

2.3
2.3.1
2.3.2

2.4
2.4.1
2.4.2
2.4.3
2.4.4
2.4.5
2.4.6

2.5
2.5.1
2.5.2
2.5.3

2.6
2.6.1
2.6.2
2.6.2.1
2.6.2.2
2.6.2.3
2.6.2.4
2.6.2.5
2.6.3
2.6.4
2.6.5
2.6.6
2.6.6.1
2.6.6.2

A N N U A L C O S T S
C H E M I C A L S

p H A d j u s t m e n t
C h e m i c a l s (inc. p r o p r i e t a r y )

S L U D G E D I S P O S A L
M O N I T O R I N G / S A M P L I N G

C o m p l i a n c e M o n i t o r i n g
Operat ional M o n i t o r i n g

S T A F F
P l a n t Engineer
Operators
Mechanic
Chemis t
S e c u r i t y
A d m i n i s t r a t i v e A s s i s t a n t

O T H E R D I R E C T C O S T S
P r o j e c t Manager
J u n i o r Engineer
P r o j e c t Engineer

I N D I R E C T C O S T S
Radio and Pager Rental
V e h i c l e s

Dozer
Front Loader
Suburban
P i c k u p T r u c k
F u e l

Road G r a d i n g
T e m p o r a t y Lab
S u p p l i e s
U t i l i t i e s

W a t e r
Phone

Quant i ty

1
1

U n i t Bare Cost T o t a l Bare Cost
U n i t ($) (nearest $100) N o t e s

LS
LS

65,000
75,000

Subtotal
65,000
75,000

140,000

VQ - General N o t e 1
VQ - Genera l N o t e 1

see General N o t e 2

1
1

1
8
2
1
2
1

1040
240
240

1

12
12
12
12
1
4
12
1

1
12

LS
LS

annual salary
annual salary
annual salary
annual salary
annual salary
annual salary

hours per year
hours per year
hours per year

LS

months
months
months
months

year
per year
months

LS

LS
months

27,000
41,000

S u b t o t a l

82.500
38,100
59,800
39.600
34,200
25,000

Subtotal

40
30
50

S u b t o t a l

2,000

4,325
6,000
900

2,250
138,000
5,000
350

131,800
5,000
500

27,000
41,000
68,000

83,000
305,000
120,000
40,000
69,000
25,000

642,000

42,000
8,000
13,000
63,000

2,000

52,000
72,000
11,000
27,000
138,000
20,000
5,000

132,000

5,000
6,000

General N o t e 13
General N o t e 14

General N o t e 4
General N o t e 4
General N o t e 4
General N o t e 4
General N o t e 4
General N o t e 4

General N o t e 4
General N o t e 4
General N o t e 4

General N o t e 4

Means Heavy C o n s t r u c t i o n Cos t Data ( 2 0 0 1 ) ,
Means Heavy C o n s t r u c t i o n Cost Data (2001),
Means H e a v y C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
Means Heavy C o n s t r u c t i o n Cost Data (2001),

01590-200-4150
01590-200-4730
01590-400-7250
01590-400-7200

based on hourly costs for above I t e m s , 8 h r s / 3 6 5 days
General N o t e 4
Means H e a v y C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,
General N o t e 4
General N o t e 4
Means Heavy C o n s t r u c t i o n Cost Data ( 2 0 0 1 ) ,

01520-500-0550

01520-550-0140
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I t e m Quant i ty U n i t
U n i t Bare Cost T o t a l Bare Cost

($) (nearest $100) N o t e s
2.6.6.3 E l e c t r i c a l
2.6.6.3.1 Pumps
2.6.6.3.1.1 Ruby G u l c h to S u n d a y Pit 150 HP
2.6.6.3.1.2 Pond E to (E) WTP 150 HP
2.6.6.3.1.3 H e a p Leach R e c i r c u l a t i n g ( O n - S o l u t l o n ) 1 5 0 H P
2.6.6.3.1.4 H e a p Leach R e c i r c u l a t i n g ( c o n c u r r e n t l y w/2 .5 .6 .3 .1 .3) 15 HP
2.6.6.3.2 Genera l Process T r a i n 132.5 HP
2.6.6.3.3 S l u d g e H a n d l i n g E q u i p m e n t
2.6.6.3.3.1 Filter Press 5 HP
2.6.6.4 F u e l for P u m p s / H e a t e r s ( d i e s e l and p r o p a n e ) 12 months

429/(HP'yr) 22,000 G e n e r a l N o t e 5; 8 hours per day average over year
4 2 9 / ( H P * y r ) 65,000 General N o t e 5:24 h o u r s / c l a y , 3 6 5 d a y s / y e a r
4 2 9 / ( H P ' y r ) 38.000 General N o t e 5 ; October t h r o u g h A p r i l , 2 4 h o u r s / c l a y
4 2 9 / ( H P * y r ) 4,000 General N o t e 5: October t h r o u g h Apri l , 24 h o u r s / d a y
4 2 9 / ( H P ' y r ) 57,000 General N o t e 5

4 2 9 / ( H P * y r ) 3,000 General N o t e 5
10,080_______121,000 Based on actual s i t e usage + 20% a d j u s t m e n t for new WTP b u i l d i n g

Subtotal 780,000
Annual O&M Cos t s S u b t o t a l 1,693,000

2 . 7 C O N S T R U C T I O N P R O R A T E S
General C o n d i t i o n s (Overhead) < n )

C o n t r a c t o r ' s P r o f i t ( h )

S c o p e and Bid Design C o n t i n g e n c y w

1 LS 991.000
20% o f T o t a l Cost 339,000

10% o f T o t a l Cost + GC 204,000
20% of T o l a I Cost + GC + P r o f i t 448.000

991.000 General N o t e 10

2 . 8 E N G I N E E R I N G C O S T S
_______Construction Management

1 LS 162,000
6% ofTotal Cost + Const Prorates 162,000

162,000 General N o t e 1 1

A N N U A L O & M C O S T S T o t a l 2,846,000
$237,167

$18.05

C o n s t r u c t i o n Prorates and Engineer ing Cos t s are not a p p l i e d to Item 1.3.2; quoted costs I n c l u d e m a t e r i a l s and i n s t a l l a t i o n of p r o p r i e t a r y proces s train.
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