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D E C L A R A T I O N
1. S i t e N a m e and L o c a t i o n

T h i s Record o f Dec i s i on covers t h e entire K e n n e c o t t ' N o r t h Zone S i t e , i n c l u d i n g
O p e r a b l e U n i t s 8 ( W W T P S l u d g e P o n d s ) , 9 ( M a g n a S o i l s ) , 1 3 ( S m e l t e r a n d A c i d P l a n t s ) ,
1 4 ( R e f i n e r y ) , 1 5 ( M i l l s a n d T a i l i n g s P o n d ) , 1 9 ( S m e l t e r F a l l o u t ) , 2 2 (Great S a l t Lake
and A s s o c i a t e d W e t l a n d s ) , and 23 ( N o r t h End Ground W a t e r ) . All o f the se o p e r a b l e uni t s
are l o c a t e d near the town of Magna, U t a h . T h i s Record of Dec i s i on also covers s e l e c t e d
o p e r a b l e un i t s o f t h e K e n n e c o t t S o u t h Zone Si t e i n c l u d i n g Operabl e U n i t s 20 (Pine
Canyon), the T o o e l e County p o r t i o n s of OU 18 (Acid1 M i n e Drainage), and OU 24
( P r e c i p i t a t i o n P l a n t ) . OU's 18 and 20 are l o ca t ed in T o o e l e County, Utah , and OU 24 is
l o ca t ed near C o p p e r t o n , Utah . T h i s i s the f o u r t h and f i n a l Record of Dec i s i on at the
K e n n e c o t t N o r t h Zone a n d S o u t h Zone S i t e s .

2. S t a t e m e n t of Basis and P u r p o s e
T h i s d e c i s i o n document p r e s e n t s th e S e l e c t e d Remedy f or th e K e n n e c o t t N o r t h Zone and
p o r t i o n s o f t h e K e n n e c o t t S o u t h Zone S i t e s l o ca t ed in Magna, C o p p e r t o n , and T o o e l e
C o u n t y , U t a h , which was chosen in accordance with C E R C L A , as amended by SARA,
and, to the extent p r a c t i c a b l e , the NCP. T h i s d e c i s i o n i s based on the A d m i n i s t r a t i v e
Record f i l e f o r t h i s s i te.
T h e S t a t e o f U t a h concurs wi th t h e S e l e c t e d Remedy.

3. A s s e s s m e n t of the s i t e
The re sponse act ion s e l e c t e d in t h i s Record of Dec i s i on i s necessary to pro t e c t the p u b l i c
h e a l t h or w e l f a r e or the environment f r o m actual or threatened re lease s of hazardous
subs tance s in t o the environment. The primary c h e m i c a l s of concern were lead and
arsenic f o r human h e a l t h and s e l e n i u m f or e c o l o g i c a l i m p a c t s .

'The name "Kennecott" has been used by various e n t i t i e s , some of which were associated
with m i n i n g , m i l l i n g , s m e l t i n g , and r e f i n i n g a c t i v i t i e s in t h e western Sal t Lake V a l l e y . T h e r e ar e
other e n t i t i e s that use the name "Kenneco t t" , but may not have been as soc iated wi th these
a c t i v i t i e s . The e n t i t y known as K e n n e c o t t U t a h C o p p e r C o r p o r a t i o n d id no t ex i s t p r i o r to 1989.
" K e n n e c o t t " a s used in t h i s document r e f e r s to K e n n e c o t t U t a h C o p p e r C o r p o r a t i o n a n d / o r other
e n t i t i e s u s i n g the name "Kenneco t t " that were connected with h i s t o r i c a l a c t i v i t i e s d e s c r i b ed in
t h i s document .
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4. D e s c r i p t i o n of the S e l e c t e d Remedy
The o v e r a l l s i t e c l e a n u p s t r a t e g y was to a d d r e s s sur fac e mat er ia l s which po s ed a current
threat to i n d u s t r i a l workers and w i l d l i f e resources through removal ac t i ons f o l l o w e d by
a d d r e s s i n g l o n g term threat s to workers and w i l d l i f e by treatment of ground water,
c l e a n u p o f current ly inac c e s s i b l e mining wastes f o l l o w i n g f a c i l i t y c lo sure and m a p p i n g o f
buried wastes for use by f u t u r e land use p lanner s and d e v e l o p e r s .
The p r i n c i p a l thr ea t s were addre s s ed by a previous emergency response action which
removed a n d / o r c a p p e d wastes which were c o n t r i b u t i n g to ground water contamination.
M a j o r c o m p o n e n t s o f t h e s e l e c t e d remedy i n c l u d e :

I n - s i t u treatment o f s e l e n i u m - t a i n t e d ground water c o u p l e d wi th c o l l e c t i o n o f
con taminat ed s p r i n g and well water for i n d u s t r i a l use.
D e m o l i t i o n o f unneeded f a c i l i t i e s , charac t er iza t ion o f u n d e r l y i n g s o i l s , and
removal of contaminated s o i l s to an engineered r epo s i t o ry .
Cont inued use of the Arthur S t e p b a c k Repo s i t ory to store contaminated s o i l s as
th ey a r e d i s covered f o l l o w i n g d e m o l i t i o n a c t i v i t i e s a n d / o r f o l l o w i n g f a c i l i t y
c lo sure .

• D e v e l o p m e n t of a m o n i t o r i n g p l a n to evaluate progre s s toward e c o l o g i c a l
improvement .

• M a p p i n g of l o c a t i o n s of buried wastes and l o c a t i o n s where f u t u r e unre s tr i c t ed
land use is not a p p r o p r i a t e .

5. S t a t u t o r y D e t e r m i n a t i o n s
The S e l e c t e d Remedy is 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 i e s with
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 to the
remedia l ac t i on, i s c o s t - e f f e c t i v e , and u t i l i z e s permanent s o l u t i o n s and a l t e r n a t i v e
treatment (or resource recovery) t e c h n o l o g i e s to the maximum extent p r a c t i c a b l e .
The remedy also s a t i s f i e s the s tatutory pr e f e r enc e for treatment as the p r i n c i p a l element of
the remedy in that it reduces the t o x i c i t y and m o b i l i t y of the hazardous substances.
Because t h i s remedy w i l l r e su l t in hazardous subs tances , p o l l u t a n t s , or contaminant s
r e m a i n i n g on-s i t e above l e v e l s that a l l o w for u n l i m i t e d use and unre s tr i c t ed exposure , a
s t a t u t o r y review w i l l b e c onduc t ed w i t h i n f i v e years a f t e r i n i t i a t i o n o f th e r emed ia l action
to ensure tha t the remedy is, or w i l l be, p r o t e c t i v e of human h e a l t h and the environment.



6. ROD Data C e r t i f i c a t i o n C h e c k l i s t
The f o l l o w i n g i n f o r m a t i o n i s i n c l u d e d in the Dec i s i on Summary s e c t ion o f t h i s Record o f
Dec i s i on . A d d i t i o n a l i n f o r m a t i o n 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 f or t h i s
s i t e .

C h e m i c a l s o f concern and t h e i r r e s p e c t i v e concentra t i ons
• B a s e l i n e ri sk r epre s en t ed by the ch emi ca l s of concern

C l e a n u p l e v e l s e s t a b l i s h e d f or ch emi ca l s o f concern and the basis f or these l e v e l s .
• How source m a t e r i a l s c o n s t i t u t i n g p r i n c i p a l threats are addre s s ed

Current and reasonably a n t i c i p a t e d f u t u r e land use a s s u m p t i o n s and current and
p o t e n t i a l f u t u r e b e n e f i c i a l uses of groundwater used in the ba s e l ine risk and ROD

• P o t e n t i a l land and ground water use that w i l l be a v a i l a b l e at the s i t e as a re su l t of
the s e l e c t e d remedy
E s t i m a t e d c a p i t a l , annual op era t i on s and maintenance ( O & M ) , and t o ta l pre s ent
worth co s t s , d i s c ount rate, and the number of years over which the remedy cost
e s t ima t e s are p r o j e c t e d

• Key f a c t o r s that led to s e l e c t i n g the remedy.
7. A u t h o r i z i n g s ignature s

The f o l l o w i n g authorized o f f i c i a l s a t EPA Region VIII and the S t a t e o f Utah approve the
s e l e c t e d remedy as d e s c r i b ed in t h i s Record of Deci s ion.

M a x H . D o d s o n Date
A s s i s t a n t Regional A d m i n i s t r a t o r
O f f i c e o f Eco sys t ems P r o t e c t i o n and Remedia t i on

E P A , R e g i o n - V J I I

Dianre R. N i e l s o n , PhTD. ' Date
E x e c u t i v e Direc t or
U t a h Depar tmen t o f Environmenta l Q u a l i t y
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D E C I S I O N S U M M A R Y
S e c t i o n 1: I n t r o d u c t o r y I n f o r m a t i o n Relevant t o a l l

O p e r a b l e U n i t s
A. S i t e s Covered in t h i s Record o f D e c i s i o n
T h i s Record o f D e c i s i o n covers a number o f O p e r a b l e U n i t s w i t h i n t h e K e n n e c o t t 1 N o r t h
Zone and S o u t h Z o n e s i t e s . The K e n n e c o t t N o r t h and S o u t h Zone s were p r o p o s e d f o r t h e
N a t i o n a l P r i o r i t i e s L i s t i n J a n u a r y , 1994. F i n a l l i s t i n g w a s d e f e r r e d i n S e p t e m b e r 1995 i n
accordance with the terms o f a t h r e e - p a r t y M e m o r a n d u m o f U n d e r s t a n d i n g ( M O U ) s i gned
b y o f f i c i a l s a t t h e U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A ) , t h e U t a h D e p a r t m e n t
o f E n v i r o n m e n t a l Q u a l i t y ( U D E Q ) , a n d K e n n e c o t t U t a h C o p p e r C o r p o r a t i o n
( " K e n n e c o t t " ) . S t u d i e s , d e m o l i t i o n and c l e a n u p a c t i v i t i e s began in t h i s area in 1 9 9 1 - 2 .
S o m e of the i n v e s t i g a t i o n s were part o f s t u d i e s s u p e r v i s e d by the Army C o r p s o f
E n g i n e e r s a s part o f t h e Env ironmenta l I m p a c t S t a t e m e n t ( E I S ) required d u r i n g a C l e a n
W a t e r A c t ( C W A ) 4 0 4 p e r m i t a p p l i c a t i o n t o f i l l w e t l a n d s d u r i n g t h e N o r t h E x p a n s i o n o f
t h e M a g n a T a i l i n g s P o n d ( N o r t h T a i l i n g s I m p o u n d m e n t ) . Other s t u d i e s were c o n d u c t e d
a s par t o f an E n g i n e e r i n g E v a l u a t i o n / C o s t A n a l y s i s (EE/CA) and o ther removal
a s s e s s m e n t s . T h e r e were s t u d i e s t o d e v e l o p water q u a l i t y i n f o r m a t i o n f o r t h e p u r p o s e s o f
a n U t a h P o l l u t i o n Di s charge E l i m i n a t i o n S y s t e m ( U P D E S ) p e r m i t renewal a p p l i c a t i o n .
S e v e r a l Remedia l I n v e s t i g a t i o n s (RTs) were s t ar t ed and one Remed ia l
I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y ( R I / F S ) w a s c o m p l e t e d . C l e a n u p s were s u p e r v i s e d b y a
var i e ty o f f e d e r a l and s ta t e agenc i e s u s i n g a var i e ty o f env i ronmenta l s t a tu e s i n c l u d i n g
Emergency R e s p o n s e and R e m e d i a l s t u d i e s p r o v i s i o n s o f t h e C o m p r e h e n s i v e
E n v i r o n m e n t a l , R e s p o n s e , a n d L i a b i l i t y A c t ( C E R C L A ) , t h e Resource C o n s e r v a t i o n a n d
Recovery A c t ( R C R A ) corr e c t i v e ac t ion. U P D E S p e r m i t p r o v i s i o n s , a n d C W A - 4 0 4
p e r m i t p r o v i s i o n s .
T h e f o l l o w i n g o p e r a b l e un i t s a r e i n c l u d e d i n t h i s Record o f Dec i s i on ( T a b l e 1 . 1 ) :

'The name " K e n n e c o t t " ha s been used by various e n t i t i e s , some o f which were a s s o c ia t ed
w i t h m i n i n g , m i l l i n g , s m e l t i n g , a n d r e f i n i n g a c t i v i t i e s i n t h e western S a l t Lake V a l l e y . T h e r e a r e
o th er e n t i t i e s that use the name " K e n n e c o t t " , but may not have been a s s o c ia t ed w i th these
a c t i v i t i e s . The e n t i t y known a s K e n n e c o t t U t a h C o p p e r C o r p o r a t i o n d id no t ex i s t pr i or t o 1989.
"Kenneco t t " a s used in t h i s document r e f e r s t o K e n n e c o t t U t a h C o p p e r C o r p o r a t i o n a n d / o f o ther
e n t i t i e s u s i n g the name "Kenneco t t " that were connec t ed wi th h i s t o r i c a l a c t i v i t i e s d e s c r i b e d in
t h i s document .
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T A B L E 1 . 1
O P E R A B L E U N I T S I N T H I S RECORD O F D E C I S I O N

ou
OU8

OU9

O U 1 3

O U 1 4

O U 1 5

O U 1 8

OU 19

O U 2 0

OU22

O U 2 3

OU24

S i t e
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
S o u t h Zone
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
S o u t h Zone
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
N o r t h Zone*
K e n n e c o t t
S o u t h Zone

S e c t i o n of ROD
S e c t i o n 6

S e c t i o n 3

S e c t i o n 4

S e c t i o n 5

S e c t i o n 2

S e c t i o n 10

S e c t i o n 9

S e c t i o n 10

S e c t i o n 7

S e c t i o n 8

S e c t i o n 1 1

N a m e of OU
W a s t e w a t e r T r e a t m e n t P l a n t a n d S l u d g e
P o n d s ( W W T P S l u d g e )
M a g n a S o i l s

S m e l t e r a n d A c i d P l a n t s

R e f i n e r y

Magna T a i l i n g s Pond ( M i l l s a n d power
p l a n t s )
A c i d M i n e Drainage ( T o o e l e C o u n t y
d i s c h a r g e s p o r t i o n )
A t m o s p h e r i c F a l l o u t

Pine Canyon

Great Sal t Lake and a s s o c ia t ed w e t l a n d s

N o r t h E n d G r o u n d W a t e r

P r e c i p i t a t i o n P l a n t
.* T h e - K e n n e c o t t N o r t h Zone is somet imes known as " K e n n e c o t t T a i l i n g s "

Because each o p e r a b l e unit has i t s own unique h i s t o r y , o p e r a t i o n a l p ro c e s s e s ,
env i ronmen ta l p r o b l e m s and l o c a t i o n , each of these are d e s c r i b e d in a s epara t e c h a p t e r of
t h i s ROD. H o w e v e r , all of the o p e r a b l e u n i t s are connected to each other in an
o p e r a t i o n a l sense. For e x a m p l e , ore i s mined and m i l l e d in the K e n n e c o t t S o u t h Zone but
the t a i l i n g s and c onc en t ra t e s are sent v ia s l u r r y p i p e l i n e s t o the K e n n e c o t t N o r t h Zone.
W a t e r f r o m the N o r t h Zone i s r e cyc l ed back to the S o u t h Zone for reuse. A map o f the
areas covered in t h i s Record of D e c i s i o n is shown on F i g u r e 1.1.
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T h i s Record o f D e c i s i o n i s t h e f o u r t h and f i n a l Record o f D e c i s i o n f o r t h e K e n n e c o t t
N o r t h and S o u t h Zone s i t e s . The f i r s t , i s sued by EPA in S e p t e m b e r , 1998 , covered the
Bingham Creek and Bingham Canyon area ( w i t h the e x c e p t i o n of the P r o l e r and
P r e c i p i t a t i o n P l a n t s i t e s ) . The second, i s sued by EPA in December 2000, covered the
g r o u n d w a t e r p r o b l e m s in th e S o u t h Zone area. The t h i r d , i s sued by EPA in S e p t e m b e r .
2001, a d d r e s s e d the southern p o r t i o n s o f the K e n n e c o t t S o u t h Zone ( w i t h the e x c e p t i o n o f
P i n e Canyon a n d T o o e l e C o u n t y mine d r a i n a g e ) , i n c l u d i n g H e r r i m a n , Lark , S o u t h J o r d a n
a n d t h e B u t t e r f i e l d Canyon. I t a l s o i n c l u d e d P r o l e r . T h e pre s en t ROD, t h e f o u r t h f o r t h e
s i t e , covers t h e en t i r e N o r t h Zone s i t e ( i n c l u d i n g bo th s u r f a c e a n d ground water) a n d a l l
r e m a i n i n g f a c i l i t i e s i n t h e S o u t h Zone i n c l u d i n g P i n e Canyon, T o o e l e C o u n t y mine
d r a i n a g e , and th e P r e c i p i t a t i o n P l a n t .
The en t i r e s i t e i s an EPA e n f o r c e m e n t lead s i te wi th s u p p o r t o f the U t a h Depar tmen t o f
E n v i r o n m e n t a l Q u a l i t y . A i d i n g E P A i n o v e r s i g h t o f t h e various C E R C L A p r o j e c t s were
o ther f e d e r a l agenc i e s i n c l u d i n g t h e U . S . Bureau o f R e c l a m a t i o n , t h e U . S . G e o l o g i c a l
S u r v e y , a n d t h e U . S . F i s h a n d W i l d l i f e S e r v i c e . Other nearby c l e a n u p s o r s t u d i e s were
s u p e r v i s e d by th e A r m y C o r p s o f E n g i n e e r s , and S t a t e o f U t a h RCRA and W a t e r Q u a l i t y
s t a f f s . S o m e sub s e t s o f o p e r a b l e u n i t s were s t u d i e d under p r o v i s i o n s o f t h e H i s t o r i c S i t e s
p r o v i s i o n s o f th e K e n n e c o t t Memorandum o f U n d e r s t a n d i n g . The s t u d y pha s e s and any
c l e a n u p s of the h i s t o r i c s i t e s p e r f o r m e d the ROD were s u p e r v i s e d as a s tate l e a d a c t i v i t y .
B. C o m m u n i t y P a r t i c i p a t i o n
C o m m u n i t y p a r t i c i p a t i o n occurred u s i n g a var i e ty o f a p p r o a c h e s . The most s i g n i f i c a n t
f o r m o f p a r t i c i p a t i o n was the N o r t h End T e c h n i c a l Review C o m m i t t e e which i s
c ompo s ed o f r e p r e s e n t a t i v e s f r o m several f e d e r a l and s tate agenc i e s , K e n n e c o t t ,
c o n s u l t a n t s , u n i v e r s i t y p r o f e s s o r s , e n v i r o n m e n t a l a c t i v i s t s a n d l o ca l r e s i d e n t s . T h i s
c o m m i t t e e met at l e a s t a n n u a l l y and s ome t ime s much more f r e q u e n t l y to d i s c u s s the
i s s u e s and m o n i t o r th e s t u d i e s and c l e a n u p s . The c o m m i t t e e d id some c o o r d i n a t i o n
be tween o n - g o i n g p r o j e c t s b e i n g c o n d u c t e d b y d i f f e r e n t agenc i e s a n d d i f f e r e n t g r o u p s
w i t h i n K e n n e c o t t . A second f o r m of c ommuni ty r e l a t i o n s was r egu lar b r i e f i n g s to the
M a g n a Area C o m m u n i t y C o u n c i l , e s p e c i a l l y when new a c t i v i t i e s were p l a n n e d .
A t h i r d f o r m of c o m m u n i t y h e l p was the aid o f c ommuni ty l e a d e r s when EPA c o l l e c t e d
s a m p l e s i n Magna. E P A e s p e c i a l l y a c k n o w l e d g e s t h e h e l p o f t h e l a t e J i m Brus sa to , S r .
Mr. B r u s a t t o , a f o r m e r s ta t e l e g i s l a t o r , member o f the T e c h n i c a l Review C o m m i t t e e , and
w e l l r e s p e c t e d in the c o m m u n i t y , ac companied the s a m p l i n g teams in Magna. As a
r e s u l t o f h i s h e l p , a l l o f t h e p r o p e r t y owners c o o p e r a t e d a n d p r o v i d e d i n f o r m a t i o n
r e g a r d i n g pa s t env ironmenta l p r o b l e m s i n t h e town. M r . Brusa t t o a l s o a i d e d t h e A T S D R
when they c onduc t ed t h e i r h e a l t h as se s sment f or th e s i t e .
A f o u r t h f o rm of p a r t i c i p a t i o n proved to be very p o p u l a r - s i t e tours of the f a c i l i t i e s and
c l e a n u p s . Many l o c a l c i t i z e n s are re t ired f r o m K e n n e c o t t or worked there at one t i m e .
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T h e y were i n t e r e s t e d in th e new f a c i l i t i e s , t h e o ld f a c i l i t i e s , t h e c l e a n u p s , and th e p l a n s
f o r t h e f u t u r e . T h e f i f t h t e c h n i q u e w a s t h e i n v i t a t i o n o f c o m m u n i t y , bu s in e s s , a n d
env ironmenta l l e a d e r s t o a Land Use W o r k s h o p for the K e n n e c o t t we t land areas. A m o n g
t h e 7 8 t o t a l p a r t i c i p a n t s , e i g h t M a g n a c i t i z e n s a t t e n d e d t h e w o r k s h o p . F i n a l l y , c o p i e s o f
i m p o r t a n t d o c u m e n t s , p l a n s , and m e e t i n g m i n u t e s were kep t for p u b l i c use at Denver by
ERA, at Sal t Lake C i t y by U D E Q , and a t Magna at the M a g n a Sal t Lake C o u n t y Branch
Library.
T h e a v a i l a b i l i t y o f t h e p r o p o s e d p l a n a n d h e a r i n g announcement w a s p u b l i s h e d i n t h e S a l t
Lake T r i b u n e and the Deseret N e w s on J u n e 10, 2002. A p u b l i c h e a r i n g was h e l d in
M a g n a on J u n e 12, 2002 at the M a g n a Branch o f the Sal t Lake C o u n t y L i b r a r y . The
p u b l i c comment per iod ended on A u g u s t 11, 2002. Three l e t t e r s were received d u r i n g the
p u b l i c comment p e r i o d . A l i s t o f concerns raised i n the s e l e t t e r s a n d E P A ' s r e spon s e i s
g i v e n i n A p p e n d i x A .
C. S c o p e and Role o f t h e P r o p o s e d A c t i o n
T h i s i s t h e f o u r t h a n d f i n a l Record o f Dec i s i on f o r t h e K e n n e c o t t S i t e s . T h i s Record o f
D e c i s i o n covers th e e n t i r e t y o f t h e K e n n e c o t t N o r t h Zone , i n c l u d i n g bo th th e s u r f a c e and
g r o u n d w a t e r , and al l r emain ing areas o f the K e n n e c o t t S o u t h Zone not a d d r e s s e d by the
p r e v i o u s Records o f D e c i s i o n .
D. C u r r e n t and F u t u r e L a n d Use
V i r t u a l l y the en t i r e area a d d r e s s e d in t h i s ROD is zoned M-2 ( m a n u f a c t u r i n g , heavy
i n d u s t r i a l , m i n i n g ) . The current l a n d uses ar e p o c k e t s o f heavy i n d u s t r i a l c o m p l e x e s
s e p a r a t e d by areas of o p e n space s . Over the years, the open spac e s were used as b u f f e r
zones (to absorb smoke damage s f r o m the s m e l t e r ) , a s l a y d o w n yards (for e q u i p m e n t
s t o r a g e ) , f o r d u m p i n g grounds f or s l a g and other wastes, f o r s t orage o f c oncentra t e s ,
matte and o ther p r o d u c t s , f or gravel and sand m i n i n g , and f or s l a g s torage. (The u p p e r
reaches o f a f ew o f the canyons and the W e t l a n d s M i t i g a t i o n Area on the north s i d e o f I-
80 are zoned a g r i c u l t u r a l , and the Great Salt Lake is zoned c ommerc ia l .) The zoning map
f o r t h e K e n n e c o t t N o r t h Z o n e i s g iven i n F i g u r e 1.2.
The p a t c h w o r k o f i n d u s t r i a l o p e r a t i o n s and open space i s l i k e l y t o cont inue f or th e next
10 years, p e r h a p s much l o n g e r . The o n l y change s w i l l b e t h e d e m o l i t i o n o f unneeded

f a c i l i t i e s and i n f r a s t r u c t u r e . The f u t u r e l a n d u s e o f th e t r i a n g l e o f open space between 1-
80, SH 201 and SH 202 has been the t o p i c of much d i s c u s s i o n by the p r o p e r t y owner and
its ne ighbor s . On one hand , the land is serviced by a network of h ighways and m a i n l i n e
t r a n s c o n t i n e n t a l rail route s making th e l a n d a t t r a c t i v e f o r i n d u s t r i a l d e v e l o p m e n t . On th e
other h a n d , p o n d s which were created m o s t l y due to sand m i n i n g , have evo lv ed over the
years as w e t l a n d h a b i t a t between waste areas. The w e t l a n d s have become q u i t e scenic
when viewed f r o m t h e I n t e r s t a t e 8 0 a p p r o a c h i n g S a l t Lake C i t y . L o c a t e d j u s t across t h e
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h i g h w a y f r o m t h e G r e a t S a l t L a k e , a w i d e v a r i e t y o f b i r d s i n h a b i t t h e area.
I n o rder t o f l e s h o u t i d e a s f o r f u t u r e d e v e l o p m e n t o f t h i s area, t h e p r o p e r t y owner,
K e n n e c o t t , s pon sor ed a w o r k s h o p w i t h p a r t i c i p a n t s f r o m M a g n a , bu s ine s s l e a d e r s , real
e s t a t e s p e c i a l i s t s , urban p l a n n e r s , s t a t e a n d l o c a l g o v e r n m e n t s , a n d e n v i r o n m e n t a l i s t s . I n
s m a l l g r o u p s w i t h p r o f e s s i o n a l s a n d c i t i z e n s w i t h d i v e r s e i n t e r e s t s , c o n c e p t u a l i d e a s were
p r o p o s e d f o r f u t u r e l a n d use. M o s t g r o u p s p r o p o s e d r e t e n t i o n o f t h e w e t l a n d areas
c o u p l e d w i t h o ther d e v e l o p m e n t nearby. S o m e p r o p o s e d a n i n t e r m o d a l t r a n s p o r t a t i o n
c en t e r t a k i n g a d v a n t a g e o f t h e t r a n s c o n t i n e n t a l r a i l j u n c t i o n a n d h i g h w a y s o n t h e s i t e .
O t h e r s p r o p o s e d e d u c a t i o n f a c i l i t i e s based o n w e t l a n d s t u d i e s . A n o t h e r p r o p o s e d t o u r i s t
a t t r a c t i o n s a n d s ervice s u s i n g t h e G a t e w a y a p p r o a c h t o S a l t Lake C i t y f r o m t h e west.
F o r t h e p u r p o s e s o f p l a n n i n g , E P A as sumed t h a t t h e f o o t p r i n t o f t h e s l a g p i l e ( a f t e r
r emova l o f t h e s u r f a c e s l a g ) w o u l d b e a p p r o p r i a t e f o r i n d u s t r i a l r e d e v e l o p m e n t a n d t h e
l a n d i m m e d i a t e l y a d j a c e n t t o S H 2 0 1 o n t h e s o u t h s i d e c o u l d a l s o b e c o n v e r t e d t o wa t e r
m a n a g e m e n t o r i n d u s t r i a l d e v e l o p m e n t . ( T h i s area, t h e l o c a t i o n o f K e s s l e r S p r i n g s a n d
o th er s e e p s , i s t h e l o c a t i o n where t h e s e l e n i u m - t a i n t e d ground water p l u m e d a y l i g h t s a n d
i s l i k e l y t o p r e s e n t a t h r e a t t o w i ld l i f e f o r some years t o come. The area c o u l d b e ne eded
f o r s e l e n i u m t r e a t m e n t f a c i l i t i e s , b u t c o u l d a l s o b e used f o r o t h e r d e v e l o p m e n t a s w e l l . )
W i t h t h e e x c e p t i o n o f t h e we s t ern e n d o f t h e s l a g p o n d ( w h i c h i s a s t o r a g e p o n d f o r
s m e l t e r i n t a k e w a t e r ) , E P A assumes t h e r e m a i n d e r o f t h e t r i a n g l e w i l l b e o p e n
s p a c e / w e t l a n d s / b u f f e r l a n d used a s w i l d l i f e h a b i t a t a n d p e r h a p s e q u i p p e d w i t h p u b l i c
access and e x h i b i t areas.
T h e v a l l e y s s o u t h o f t h e r e f i n e r y a n d s m e l t e r a r e c u r r e n t l y zoned f o r a g r i c u l t u r e a n d
m a n u f a c t u r i n g . T h i s area i s q u i t e s c eni c and c o u l d b e used for r e c r e a t i o n a t some p o i n t in
t h e f u t u r e . K e n n e c o t t h a s i n d i c a t e d t h a t t h e y a r e c o n s i d e r i n g L i t t l e V a l l e y a s a p o t e n t i a l
s i t e f o r r e s i d e n t i a l d e v e l o p m e n t .
E . S u m m a r y o f S i t e Ri sk s

1 . H u m a n H e a l t h R i s k A s s e s s m e n t
The e n t i r e area covered in t h i s Record o f D e c i s i o n i s zoned M-2 ( h e a v y i n d u s t r i a l ,
m a n u f a c t u r i n g , m i n i n g ) , and the current l a n d u s e i s e i t h e r heavy i n d u s t r i a l or o p e n
space b u f f e r s s u r r o u n d i n g t h e i n d u s t r i a l areas. A l l r e s i d e n t s were moved f r o m t h e
s i t e ( T o w n o f G a r f i e l d ) i n t h e 1960s. C u r r e n t r e c e p t o r s a t r i sk f o r e x p o s u r e s a r e
i n d u s t r i a l workers d u r i n g t h e i r l u n c h hour o r a f t e r work, c o n s t r u c t i o n worker s ,
o c c a s i o n a l v i s i t o r s , a n d a f e w ranchers . F u t u r e l a n d u s e i s u n c e r t a i n , b u t i s l i k e l y
t o r ema in i n i n d u s t r i a l l a n d u s e f o r t h e f o r e s e e a b l e f u t u r e d u e t o nearby h i g h w a y ,
r a i l a n d u t i l i t y i n f r a s t r u c t u r e .
A p o r t i o n o f t h e s i t e i s l ea s ed t o rancher s f o r r a i s i n g l i v e s t o c k ( r e c l a i m e d areas o f
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t h e S o u t h T a i l i n g s I m p o u n d m e n t ) . I n t h e p a s t , s h e e p g r a z i n g h a s occurred i n
L i t t l e V a l l e y a n d areas east o f t h e T a i l i n g s I m p o u n d m e n t s .
T o e s t a b l i s h p r e l i m i n a r y r e m e d i a t i o n g o a l s f o r p r o t e c t i o n o f human h e a l t h . E P A
a n d i t s c o n t r a c t o r , C D M F e d e r a l P r o g r a m s , c o n d u c t e d . a r i sk a s s e s s m e n t f o c u s i n g
on n o n - r e s i d e n t i a l l a n d uses such a s i n d u s t r i a l , c o m m e r c i a l , r e c r e a t i o n , and
a g r i c u l t u r a l l a n d uses (Final Preliminary Remediation Goals Report for
Addressing Risks to Human Health from Exposures to chemicals in Kennecotl
Soils, Dec. 30, 1999.) A r i s k a s s e s sment t a s k f o r c e c o m p o s e d of t o x i c o l o g i s t s
a n d h e a l t h p r o f e s s i o n a l s f r o m E P A , t h e U t a h D e p a r t m e n t o f H e a l t h , t h e U t a h
D e p a r t m e n t o f E n v i r o n m e n t a l Q u a l i t y , t h e S a l t Lake V a l l e y H e a l t h D e p a r t m e n t ,
l o c a l c o m m u n i t i e s , a n d K e n n e c o t t , a i d e d E P A i n d e v e l o p i n g r e a l i s t i c a s s u m p t i o n s
f o r t h e e x p o s u r e d u r a t i o n a n d f r e q u e n c y . K e n n e c o t t a i d e d b y p r o v i d i n g e x p o s u r e
i n f o r m a t i o n f o r i t s current workers.
N o t e t h a t w h i l e w o r k i n g o n t h e j o b , K e n n e c o t t a n d c o n t r a c t e m p l o y e e s o n t h e s i t e
a r e governed b y O S H A a n d / o r M S H A worker p r o t e c t i o n s t a n d a r d s , a n d K e n n e c o t t
p r o v i d e s t h e nece s sary P P E a n d s a f e t y e q u i p m e n t . I t a l s o r e q u i r e s m e d i c a l
m o n i t o r i n g f o r i t s workers a n d c o n t r a c t o r s . T h e E P A r i s k c a l c u l a t i o n s a p p l y t o
t h o s e s i t u a t i o n s where the workers are on break and may take a h i k e or eat l u n c h
on the g r o u n d s o u t s i d e the normal work areas and w h i l e t h e r e may come in
c o n t a c t w i t h c o n t a m i n a t i o n i n a d v e r t e n t l y , and. p e r h a p s , u n k n o w i n g l y .
T h e R i s k A s s e s s m e n t T a s k F o r c e made t h e f o l l o w i n g e x p o s u r e d u r a t i o n a n d
f r e q u e n c y a s s u m p t i o n s f o r t h e d i f f e r e n t current a n d p o t e n t i a l l a n d uses a t t h e s i t e
( T a b l e s 1 .2 , 1 . 3 , 1.4. 1 . 5 , a n d 1 . 6 ) .

T A B L E 1 . 2
F R E Q U E N C Y O F E X P O S U R E A S S U M P T I O N S

A C T I V I T Y N O R T H Z O N E S O U T H Z O N E
R e c r e a t i o n
H o r s e b a c k r i d i n g
H i k i n g
H u n t i n g
P i c n i c k i n g
A T V u s e
C a m p i n g

20 d a y s / y r
1 0 d a y s / y r
2 d a y s / y r
5 d a y s / y r

1 0 d a y s / y r
5 d a y s / y r
8 d a y s / y r
5 d a y s / y r
1 0 d a y s / y r
5 d a y s / y r

1 . 8



A C T I V I T Y
E m p l o y e e s on break

N O R T H Z O N E
1 5 0 d a y s / y r

S O U T H Z O N E
1 5 0 d a y s / y r

C o m m e r c i a l / i n d u s t r i a l
C e n t r a l T e n d e n c y E s t i m a t e
R e a s o n a b l e M a x i m u m

E s t i m a t e

2 1 9 d a y s / y r
2 5 0 d a y s / y r

2 1 9 d a y s / y r
2 5 0 d a y s / y r

A g r i c u l t u r a l
N o r m a l a g r i c u l t u r a l a c t i v i t y
E x t r a - d u s t d a y s ( p l o w i n g ) -

C e n t r a l T e n d e n c y E s t i m a t e
E x t r a d u s t d a y s ( p l o w i n g ) -
R e a s o n a b l e M a x i m u m
E s t i m a t e

1 83 d a y s / y r
1 5 d a y s / y r

30 d a y s / y r

1 8 3 d a y s / y r
1 5 d a y s / y r

30 d a y s / y r

T A B L E 1 . 3
E X P O S U R E D U R A T I O N A S S U M P T I O N S

A c t i v i t y

R e c r e a t i o n a l users - a d u l t s
R e c r e a t i o n a l users - c h i l d r e n
C o m m e r c i a l / i n d u s t r i a l
A g r i c u l t u r a l users

C e n t r a l T e n d e n c y d u r a t i o n

9 yrs
2 yrs
5 years
10 yrs

Reasonab l e M a x i m u m
d u r a t i o n
30 yrs
6 yrs
25 yrs
25 yrs

T A B L E 1 . 4
E X P O S U R E T I M E (used i n i n h a l a t i o n c a l c u l a t i o n s )

A c t i v i t y - N o r t h Zone S o u t h Zone
R e c r e a t i o n a l
A T V
hor s eback

-
4 h r s / d a y

4 h r s / d a y
4 h r s / d a y

1.9



A c t i v i t y
C o m m e r c i a l
A g r i c u l t u r a l ( C T E )
A g r i c u l t u r a l ( R M E )

N o r t h Zone
8 h r s / d a y
4 h r s / d a y
1 2 h r s / d a y

S o u t h Zone
8 h r s / d a y
4 h r s / d a y
1 2 h r s / d a y

T A B L E 1 . 5
S O I L A N D D U S T I N G E S T I O N R A T E

( A s s u m e s 4 5 % o f t o t a l i s o u t s i d e s o i l s a n d 5 5 % i s i n d o o r d u s t )

A c t i v i t y C e n t r a l T e n d e n c y R e a s o n a b l e M a x i m u m
R e c r e a t i o n a l

M o d e r a t e
H i g h ( A T V . c a m p i n g )
C h i l d r e n

C o m m e r c i a l / I n d u s t r i a l
workers
A g r i c u l t u r a l workers

25 m g / d a y
50 m g / d a y
1 00 m g / d a y
50 m g / d a y

65 m g / d a y

50 m g / d a y
1 00 m g / d a y
200 m g / d a y
1 00 m g / d a y

2 7 3 m g / d a y

T A B L E 1 . 6
I N H A L A T I O N R A T E A S S U M P T I O N S

A c t i v i t y
R e c r e a t i o n a l
C o m m e r c i a l a n d i n d u s t r i a l
A g r i c u l t u r a l workers

C e n t r a l T e n d e n c y
1 .3 m V h r
0.83 m 3 / h r
0.83 n r Y h r

Reasonab l e M a x i m u m
2.5 m V h r
1 .25 nrVhr
1 .25 m V h r

B i o a v a i l a b i l i t y i s a f a c t o r c o n s i d e r e d i n t h e p r e l i m i n a r y r e m e d i a t i o n g o a l
c a l c u l a t i o n s f o r l e a d a n d arsenic . A t t h e K e n n e c o t t S o u t h Z o n e r e s i d e n t i a l areas,
t h e s o i l s were do s ed t o j u v e n i l e p i g s a n d t h e b i o a v a i l a b i l i t y w a s d i r e c t l y
measured. H o w e v e r , f o r t h e N o r t h Z o n e , i t i s s u s p e c t e d t h a t t h e c h e m i c a l f o r m s
o f l e a d and ar s eni c w o u l d b e q u i t e d i v e r s e f r o m o p e r a b l e u n i t t o o p e r a b l e u n i t and
even f r o m p i l e t o p i l e , d e p e n d i n g o n t h e t y p e o f waste. T h e r e f o r e , f o r t h e N o r t h
Z o n e , E P A i s u s i n g 100% r e l a t i v e b i o a v a i l a b i l i t y ( r e l a t i v e t o t h e s o l u b l e f o r m ) f o r
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t h e c a l c u l a t i o n s .
F o r cancer r i s k , E P A i s u s i n g t h e C e n t r a l T e n d e n c y E x p o s u r e c a l c u l a t i o n s w i t h
t h e m i d - r a n g e o f cancer p r o b a b i l i t y a t 1 0 " 5 ( o r 1 i n 100,000). T h e a c c e p t a b l e
cancer r i s k range i n t h e N a t i o n a l C o n t i n g e n c y P l a n i s \ 0 ' 4 t o 10"6. T h e c h o i c e o f
1 0 ° p r o v i d e s human h e a l t h p r o t e c t i o n w i t h a s a f e t y f a c t o r o f 1 0 a n d i s s t i l l w i t h i n
a c c e p t a b l e p r o t e c t i o n g u i d e l i n e s d i c t a t e d i n E P A r e g u l a t i o n s . F o r non-cancer r i s k ,
t h e c a l c u l a t i o n s i n d i c a t e t h e c o n c e n t r a t i o n a t w h i c h H a z a r d Q u o t i e n t s exceed 1 .
F o r l e a d , t h e E P A a d u l t l e a d m o d e l w a s u s e d , b u t c o u l d n o t a c c o m m o d a t e t h e
e p i s o d i c e x p o s u r e s t y p i c a l o f n o n - r e s i d e n t i a l l a n d uses. I n t h i s case, t h e e x p o s u r e
f r e q u e n c i e s were as sumed to be one d a y / w e e k t h r o u g h o u t the year. A s u m m a r y of
p r e l i m i n a r y r e m e d i a t i o n g o a l s f o r t h e var i ou s p o t e n t i a l s i t e a c t i v i t i e s i n g i v e n i n
T a b l e 1.7.

T A B L E 1 . 7
P R E L I M I N A R Y R E M E D I A T I O N G O A L S F O R C H E M I C A L S O F C O N C E R N A T N O N -

R E S I D E N T I A L L A N D U S E E X P O S U R E A S S U M P T I O N S ( U n i t s a r e p a r t p e r m i l l i o n e x c e p t
where n o t e d )

A c t i v i t y
I n d u s t r i a l / c o m m e r c i a l

C a n c e r
I n d u s t r i a l / c o m m e r c i a l

N o n - c a n c e r
A g r i c u l t u r a l - c a n c e l -
A g r i c u l t u r a l -

N o n - c a n c e r

A s
2 6 1

838

100
644

Cd
p u r e

2794

p u r e
2 1 4 8

cr6

26.6%

8 3 8 1

p u r e
6444

Cu
P u r e

10.3%

-
79689

Mo
-

1 3 9 7 2

-
10740

Pb
-

4414

-
8500

S e
-

1 3 9 7 2

-
10740

Zn
-

83%

-
64%

R e c r e a t i o n a l - a d u l t s
A T V S o u t h Z o n e -

C a n c e r
A T V S o u t h Z o n e -

N o n - c a n c e r
H o r s e b a c k N o r t h Z o n e

C a n c e r
H o r s e b a c k N o r t h Z o n e

N o n - c a n c e r
H o r s e b a c k S o u t h Z o n e

C a n c e r

283

1 5 3 3 0

2648

1 5 3 3 0

5297

758

5 1 1 0 0

p u r e

5 1 1 0 0

pur e

1 1 4

1 8 8 5 3

-

p u r e

p u r e

-

p u r e

-

p u r e

-

-

25.6%

- '

25.6%

-

-

4414

-

4414

-

-

25.6%

-

25.6%

-

-

P u r e

-

P u r e

-



A c t i v i t y
H o r s e b a c k S o u t h Z o n e

N o n - c a n c e r
C a m p e r s S o u t h Z o n e

Cancer
C a m p e r s S o u t h Z o n e

N o n - c a n c e r
H i k e r s a n d P i c n i c k e r s

C a n c e r
H i k e r s a n d P i c n i c k e r s

N o n - c a n c e r
E m p l o y e e s on break

C a n c e r
E m p l o y e e s on break

N o n - c a n c e r

A s
30600

5299

30600

10599

6 1 3 2 0

353

2044

Cd
10.2%

-

10.2%

-

20.4%

-

6 8 1 3

Cr+6

30.6%

-

30.6%

-

61.3%

-

20440

Cu
P u r e

-

Pure

-

Pure

-

25.2%

Mo
5 1 . 1 %

-

5 1 . 1 %

-

pure

-

34067

Pb
4414

-

4414

-

4414

-

4414

S e
5 1 . 1 %

-

5 1 . 1 %

-

pure

-

34067

Z n
Pure

-

P u r e

-

pur e

-

p u r e

R e c r e a t i o n a l - a d u l t s and c h i l d r e n
H i k e r s - N o r t h Z o n e

C a n c e l -
H i k e r s - N o r t h Z o n e

N o n - c a n c e r
H i k e r s - S o u t h Zone

Cancer
H i k e r s - S o u t h Z o n e

N o n - c a n c e r
C a m p e r s - S o u t h Z o n e

C a n c e r
C a m p e r s - S o u t h Z o n e

N o n - c a n c e r

1 1 3 6

6570

2271

1 3 1 4 0

1947

1 1 2 6 3

-

2 1 9 0 0

-

43800

-

37543

-

65700

-

13 .1%

-

1 1 .2%

-

8 1 .2%

-

P u r e

-

Pure

-

10.9%

-

2 1 .9%

-

18.7%

-

2207

-

2207

-

2207

-

10.9%

-

2 1 .9%

-

18.7%

-

P u r e

-

P u r e

-

P u r e

Because i t i s u n w i e l d y to have so many r e m e d i a t i o n g o a l s at a g i v e n s i t e , EPA has
s ummar iz ed t h e r e m e d i a t i o n g o a l s i n t o broad c a t e g o r i e s u s i n g t h e h i g h e s t
e x p o s u r e s i t u a t i o n y i e l d i n g t h e l o w e s t s o i l c o n c e n t r a t i o n s ( T a b l e 1 . 8 ) . I f t h i s goa l
i s me t , t h e s o i l c o n c e n t r a t i o n s s h o u l d b e c l e a n e n o u g h f o r p r o t e c t i v e n e s s i n a l l
a c t i v i t i e s .
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T A B L E 1 . 8
S U M M A R Y O F R E M E D I A T I O N G O A L S F O R L A N D U S E S ( p p m i n s o i l ,

u n l e s s o t h e r w i s e n o t e d )

L a n d U s e
I n d u s t r i a l / C o m m e r c i a l
A g r i c u l t u r a l
R e c r e a t i o n a l ( A T V )
U n r e s t r i c t e d L a n d U s e

A s
2 6 1
100
283
50

Cd
' 2 7 6 4
2 1 4 8
758
-

Cr
8 3 8 1
6444

1 14
-

Cu
10.3%
79689
25.2%
-

M o
1 3 9 7 2
10740
34067
-

Pb
4414
8500
2207
500

S e
1 3 9 7 2
10740
34067
-

Zn
83%
64%
p u r e
-

N o r t h Z o n e R e m o v a l
A c t i o n L e v e l

200 1000 - - - 2000 1000 -

F o r most o f t h e c h e m i c a l s o f concern, t h e removal a c t i o n l e v e l s were s u f f i c i e n t t o
p r o t e c t human h e a l t h w i t h t h e p o s s i b l e e x c e p t i o n o f a r s e n i c f o r a g r i c u l t u r a l l a n d
use. H o w e v e r , t h e e x p o s u r e a s s u m p t i o n s were based on f a r m i n g r a t h e r t h a n
r a n c h i n g where t i l l i n g t h e s o i l i s a m a j o r e x p o s u r e p a t h w a y . F o r t h e areas
c o n s i d e r e d in t h i s Record o f D e c i s i o n , t h e p r i m a r y a c t i v i t y i s r a n c h i n g and
e x p o s u r e s and r i s k s s h o u l d b e l ower . In a d d i t i o n , a s can b e observed in th e l a t e r
s i t e d e s c r i p t i o n s i t i s n o t uncommon t o f i n d i s o l a t e d l o c a t i o n s where t h e s o i l
c o n c e n t r a t i o n s exceed 100 m g / k g a r s e n i c , bu t th e average c o n c e n t r a t i o n s are w e l l
b e n e a t h t h a t l e v e l , t y p i c a l l y around 3 0 m g / k g ar s eni c .
A l t h o u g h most o f t h e m e t a l s were m o n i t o r e d a t t h e s i t e , o n l y l e a d a n d a r s e n i c
were f o u n d a t c o n c e n t r a t i o n s o f h e a l t h concern a t i n d u s t r i a l s i t e s . T h e r e f o r e , o n l y
l e a d a n d ar s eni c a r e r o u t i n e l y r e p o r t e d i n t h i s Record o f D e c i s i o n . ( S e l e n i u m i s
a l s o r e p o r t e d f o r e c o l o g i c a l r i s k r e a s o n s . )
T h e g r o u n d w a t e r c o n t a m i n a t i o n does n o t po s e a human h e a l t h r i s k because a l l o f
the water r i g h t s in the area are owned by K e n n e c o t t , and the water is not used for
c u l i n a r y p u r p o s e s . I n a d d i t i o n , because o f t h e p r o x i m i t y t o t h e G r e a t S a l t L a k e ,
t h e ground water i s n o t l i k e l y t o b e u s e f u l f o r c u l i n a r y p u r p o s e s i n t h e f u t u r e
because o f i t s h i g h s a l i n i t y . W e l l s f a r t h e r away f r o m t h e l a k e must p r o d u c e water
m e e t i n g t h e M C L s i n q u a l i t y b e f o r e t h e u s e d e s i g n a t i o n c a n change .
2. E c o l o g i c a l R i s k A s s e s s m e n t
I n a c cordance w i t h E P A p o l i c y , K e n n e c o t t a n d i t s c o n t r a c t o r s p e r f o r m e d t h e
e c o l o g i c a l r i s k a s s e s sment f o r t h e e n t i r e K e n n e c o t t N o r t h a n d S o u t h Zone s . A s i t e
B i o l o g i c a l T e c h n i c a l A d v i s o r y G r o u p ( B T A G ) w a s f o r m e d t o a d v i s e E P A w i t h
regard t o t h e s e n s i t i v e h a b i t a t s a n d r i s k s . T h e B T A G w a s c o m p o s e d o f E P A
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P r i m a r yS o u r c e T r a n s p o r t S e c o n d a r ySource T r a n s p o r t T e r t i a r ySource Transpor t Quaternary
Source

ReleaseMechanism

itiorth of GarfieldSmelter: Wetlands

$%?•>.Iti-S?.-

DirectContact A i r I n c o m p l e t e

R e s u s p e n s l o nby W i n d A i r I n c o m p l e t e

S O I L

I n c o m p l e t e

S U R F A C E

T a i l i n g s
I m p o u n d m e n t

L e a c h i n g
through
berm

K e s s l e r C r e e k
S e c t i o n 17

water ( f r o m
T o o e l e )

S m e l t e r
Return Canal

S u r f a c eW a t e r
T r a n s p o r t

R e f i n e r y
( o l d S e l e n i u m
s p i l l )

U n d e r g r o u n d
T r a n s p o r t G r o u n d w a t e r W e l l s S u r f a c e

T r a n s p o r t

Recep tor s of concern:
1
2
3
4
5

S o n g b i r d s
S h o r e b i r d s
W a t e r f o w lPisc ivore s
A q u a t i c I n v e r t e b r a t e s

S y m b o l s :
N AI
O
9
•

N o t a p p l i c a b l e
I n c o m p l e t e o r v i r t u a l l y i n c o m p l e t e
Exposure po t en t ia l r e l a t i v e l y low
Expo sur e p o t e n t i a l i n t e r m e d i a t e
E x p o s u r e p o t e n t i a l r e l a t i v e l y h i g h

S U R F A C E
W A T E R

Exposure
B l o t l c Rec

point: K U C W e t l a n d s
e p t o r s of concern (see l e g e n d ) :

Direct Contact
Direct I n g e s t l o n
Food Chain

1
O
9
9

2
I
I
I

3
I
I
I

4
I
I
I

5
I
I
I

Exposure; point: K U C W e t l a n d s
B l o t l c R e c e p t o r s o f concern (see l e g e n d ) :
Direct Contact
Direct I n g e s t l o n
Food Chain '

1
O
O
9

2
O
O9

3
O
O9

4
O
Of

5
•
•9

Exposure po in t : K U C W e t l a n d s
B l o t l c Rec ep t or s of concern (see l e g e n d ) :
Direct Contact
Direct I n g e s t l o n
Food C h a i n

1
O
O
9

2
O9t

3
O
9
9

4
O
Ot

5••t
Exposure: point: KUC W e t l a n d s
B l o t l c R e c e p t o r s o f concern (se e l e g e n d ) :

Direct Conta c t
Direct Inge s t l on
F o o d C h a i n

1
O
O9

2
O
0•

3
O
0
9

4
OO9

5••9
E x p o s u r e p o i n t : K U C W e t l a n d s
B l o t l c R e c e p t o r s o f c onc ern ( s e e l e g e n d ) :

Direct Con ta c t
Direct I n g e s t t o n
F o o d C h a i n

1
O
O9

2
O
9t

3
O
9
9

4
O
O*

5
•
•
t

E x p o s u r e p o i n t : K U C W e t l a n d s
B l o t l c R e c e p t o r s o f concern ( s e e l e g e n d ) :

Direct Contac t
Direc t I n g e s t l o n
F o o d C h a i n

1
O
O
9

2
O
0t

3
O
O9

4
O
O9

5
9••

1.14 F i g u r e 1 • 3 C o n c e p t u a l S i t e M o d e l for w e t l a n d s north of the G a r f i e l d Smel t e r^



b i o l o g i s t s f r o m t h e r eg i on a n d h e a d q u a r t e r s , U S F W S b i o l o g i s t s a n d t o x i c o l o g i s t s ,
s t a t e w i l d l i f e e x p e r t s , a n d K e n n e c o t t c o n s u l t a n t s . T h e p r o j e c t manager s f r o m
E P A , U t a h a n d K e n n e c o t t t y p i c a l l y a t t e n d e d t h e m e e t i n g s o f t h e S T A G s o tha t
th er e c o u l d be an o n g o i n g d i a l o g u e and s h a r i n g o f the d a t a as the c l e a n u p p r o j e c t s
a n d s t u d i e s p r o c e e d e d . E x p o s u r e m o d e l s were d e v e l o p e d wh i ch a i d e d t h e g r o u p
in u n d e r s t a n d i n g th e sources, p a t h w a y s , and e x p o s u r e s (see F i g u r e 1 . 3 ) .
S o m e t i m e s , a f t e r some c l e a n u p p r o j e c t s had been c o m p l e t e d and a p a t h w a y
i n t e r r u p t e d , t h e p r o j e c t managers r eque s t ed tha t t h e b i o l o g i s t s r e turn t o t h e s i t e t o
d e t e r m i n e i f t h e e f f o r t s h a d made m e a s u r a b l e i m p a c t s o n t h e s i t e b i o t a . R e p o r t s
i n c l u d e d Problem Formulation Report, Screening Level for the Ecological Risk
Assessment (Jan. 1 9 9 5 ) , Risk Characterization Report, Screening Level for the
Ecological Risk Assessment ( J a n . 1 9 9 5 ) , Analysis Report, Screening Level for the
Ecological Risk Assessment (Jan. 1 9 9 5 ) . Ecological Risk Assessment, Southshore
Wetlands ( M a r . 1 9 9 6 ) , Ecological Risk Assessment, Northern Oquirrh Mountains
( M a r . 1 9 9 6 ) , Ecological Risk Assessment, Great Salt Lake ( M a r . 1 9 9 6 ) ,
Evaluation of Selenium Toxicity to the Algae, Dunaliella Viridis ( M a r . 1 9 9 8 ) .
Evaluation ofSelenate Toxicity to the Larvae of the Brine Fly, Ephydra Cinerea
( M a r . 1 9 9 8 ) , Selenium Ecological Risk Assessment for Kennecott Southshore
Wetlands (Dec. 1 9 9 8 ) , The Acute Toxicity of Selenium to the Brine Shrimp,
Anemia Franciscana (Jan. 1 9 9 9 ) . Chronic Toxicity of Selenium to Brine Shrimp
Artemia Franciscana ( F e b . 1 9 9 9 ) , Evaluation of Selenium Bioaccumiilalion in
Brine Shrimp Near the Kennecott Utah Copper WC-7 Discharge to the Great Salt
Lake ( F e b . 2000), Changes and Current Status ofCoC in Wetlands near
Industrial Sites of Kennecott Utah Copper ( M a r . 2000), and o th e r r e f e r e n c e s in
t h e s c i e n t i f i c l i t e r a t u r e .
In a manner a n a l o g o u s to the human ri sk a s s e s s m e n t , the s i t e was d i v i d e d i n t o
d i f f e r e n t h a b i t a t s pr e s en t a t t h e s i t e and each h a b i t a t wa s s t u d i e d s e p a r a t e l y . The
h a b i t a t s i n c l u d e d u p l a n d , r i p a r i a n , s o u t h shore w e t l a n d s , a n d t h e Grea t S a l t Lake .
F o r each h a b i t a t , l i t e r a t u r e i n f o r m a t i o n o n c o n t a m i n a n t t o x i c i t y w a s c o m p i l e d a n d
t h en used t o e s t a b l i s h s c r e e n i n g v a l u e s f o r s o i l s a n d v e g e t a t i o n ( d i e t ) . T h e n t h e s e
l i t e r a t u r e v a l u e s were compared to c o n d i t i o n s at the s i t e . E f f o r t s were th en made
to d e t e r m i n e i f excesses over the l i t e r a t u r e i n f o r m a t i o n t r a n s l a t e d t o ac tual
i m p a c t s at the s i t e .
F o r some h a b i t a t s , such a s t h e G r e a t S a l t Lake , b i o l o g i s t s c o u l d n o t f i n d s u f f i c i e n t
r e l e v a n t - i n f o r m a t i o n i n t h e l i t e r a t u r e . T h e i n v e s t i g a t o r s then c o n d u c t e d b i oa s say s
on the several s p e c i e s in order to get the i n f o r m a t i o n ne eded . A l t h o u g h t h i s
a p p r o a c h w a s o r i g i n a l l y d e s i g n e d t o s u p p o r t C E R C L A c l e a n u p d e c i s i o n s a n d
p e r f o r m a n c e s t a n d a r d s , t h e d a t a were used f o r o th e r p r o g r a m s a s w e l l , i n c l u d i n g
r e q u i r e m e n t s i n t h e M a g n a T a i l i n g s Pond E x p a n s i o n P r o j e c t C W A 4 0 4 p e r m i t a n d
a s t e c h n i c a l s u p p o r t f o r K e n n e c o t t ' s d i s c h a r g e l i m i t a t i o n s i n t h e i r U P D E S s u r f a c e
water d i s c h a r g e p e r m i t .
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a. U p l a n d s
T h e l i t e r a t u r e search p h a s e o f t h e u p l a n d h a b i t a t s ummar iz ed t h e s t u d i e s wh i ch
had i n v e s t i g a t e d the i m p a c t o f s o i l me ta l c o n c e n t r a t i o n s on a v a r i e t y o f p l a n t s
i n c l u d i n g g r a i n s , gras se s , and garden v e g e t a b l e s . Both l e t h a l c o n c e n t r a t i o n s and
s u b l e t h a l e f f e c t s such a s reduced growth rates were e v a l u a t e d . T a b l e 1 .9 ( T a b l e 5
in th e P r o b l e m F o r m u l a t i o n R e p o r t , 1 9 9 5 ) g iv e s a summary.

T A B L E 1 . 9
P H Y T O T O X I C I T Y T H R E S H O L D V A L U E S ( P P M )

Range
Low
M e d i u m
H i g h

- A S , ,: -'•''.:•'• T;

10
50
100

% & : ' • • • • ; :

•">

17
100*

: - C r , ' ; , . .
75
100
500

,-Gii • . '
60
100*
150

Pb
100
400
500*

S e
4
6
10

Zn
70
200
400*

v a l u e s used a s t h r e s h o l d a t t h e Bunker H i l l S u p e r f u n d s i t e .
T h e next e f f o r t w a s t o d e t e r m i n e a t what c o n c e n t r a t i o n o f c o n t a m i n a n t s w i l d l i f e
g r a z i n g on i m p a c t e d v e g e t a t i o n would b eg in to e x p e r i e n c e adverse r e a c t i o n s .
E m p h a s i s w a s p l a c e d o n s t u d i e s u s i n g w i l d l i f e , b u t s o m e t i m e s t h e o n l y d a t a
a v a i l a b l e were f o r d o m e s t i c a t e d s p e c i e s ( T a b l e 1 . 1 0 ) .

T A B L E 1 . 1 0
M A X I M U M T O L E R A B L E C O N C E N T R A T I O N S I N F O O D ( p p m d r y w e i g h t )

( n o = N O A E L , l o w = L O A E L ) *

T y p e o f a n i m a l -

H e r b i v o r o u s
b i r d s
I n s e c t i v o r o u s
b i r d s
C a r n i v o r o u s
b i r d s
R u m i n a n t s

Other
h e r b i v o r o u s
m a m m a l s

. • - -; •• , A s ' : • . . ; ' • • - • ; - ; • ;
no
1 1 2

_

_

285

50

l ow
200

„

.

570

,

i - K ~ ; - •;. .•.: . :
£ ( % - , ; , ' . ? . . • • . ' :

no
10

_

_

15

47.1

l ow
12

_

30

50

- ' . ' ' • • - -;•. '...',!' '

no
1000

.
_
3000

300

l ow
2000

,

.

.

;Cu .,;, ; „•%

no
500

_
.
7.3-
30
250

l ow
800

,

_

26.6-
38
425

; P b
no
100

94

448

1000

30

l ow
1000

,

_

_

325

S e
no
2.5

.

.

4

4.8

low
5

..

_

10

6.4

Zn
no
125

_

692

500

l ow

250

.

750

1000
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T y p e . o f a n i m a l ; ; > :

I n s e c t i v o r o u s
n i c i m r i K i l s

C a r n i v o r o u s '
m a m m a l s
I n v e r t e b r a t e s

i - A ^ : / : ' ; . i ' . ^
no l o w

10

:',:Cd? ' ; " , . . . : ; ; - . : ; . - - - °
no low

i&s^-'--t •
no

287

l ow

972

Cu :V • . ' V " „•
no

300

l o w

3 5 5

B b . ' • , : .
no
250

6

550

l ow
: S e

no
MO

l ow

7 2

Zn
no

500

1 5 0

l o w

1500

5000
* N O A E L = N o Obs ervab l e A d v e r s e E f f e c t s L e v e l . L O A E L = Lowes t Observed A d v e r s e E f f e c t
L e v e l

I n t h e P r o b l e m F o r m u l a t i o n r e p o r t . K . U C i n v e s t i g a t o r s c a t a l o g u e d t h e d i f f e r e n t
s p e c i e s . > o f p l a n t s a n d a n i m a l s r e p o r t e d o r observed a t t h e s i t e ( T a b l e 1 . 1 1 ) .

T A B L E 1 . 1 1
P L A N T S A N D A N I M A L S I N U P L A N D A R E A S O F T H E S I T E

' • P l a n t s a i i ' d A n i m a l s
P l a n t s
B i r d s '
I n s e c t i v o r e m a m m a l s
( b a t s , s h r e w s )
C a r n i v o r e m a m m a l s
( c o u g a r s , rac coons)
R o d e n t s ( m i c e , s q u i r r e l s )
R a b b i t s
e l k , deer
a m p h i b i a n s
r e p t i l e s

N u m b e r o f s p e c i e s
321
177
20

12

32
6
2
8
17

T h e next s t e p i n c l u d e d f i e l d o b s e r v a t i o n s i n t h e areas o f in t e r e s t t o d e t e r m i n e i f
t h e . p l a n t c o m m u n i t i e s e x h i b i t e d d i s t u r b a n c e s . T h e i n v e s t i g a t o r s measured t h e
number o f taxa ( r i c h n e s s ) , th e p r o p o r t i o n o f weedy taxa, th e p r o p o r t i o n o f n a t i v e
vs. n o n - n a t i v e taxa. T h e s e i n d i c a t o r s are measures of d i s t u r b a n c e , but
d i s t u r b a n c e s can be e i t h e r due to c o n t a m i n a t i o n or p h y s i c a l f e a t u r e s , such as the
t a i l i n g s p o n d berms or c a t t l e g r a z i n g . A summary o f t h e p l a n t c o m m u n i t y
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s t r u c t u r e a s a f u n c t i o n o f l o c a t i o n i s g iven in T a b l e 1 . 1 2 .
T A B L E 1 . 1 2

P L A N T D I S T U R B A N C E A R E A S

L o c a t i o n

* B l a c k Rock
* K e s s l e r
* L i t t l e V a l l e y
Coon
H a r k e r s
* P i n e
S p i n e .
B u t t e r f i e l d
@ T a i l i n g s Berm

( L o w e r s p e c i e s .
' • • d i v e r s i t y . .

X

X

X

. H i g h : % weedy
taxa , .
X

X

X

X

Low n a t i v e %

X

X

X

Dominance
d i s t r i b u t i o n s

X

X

X
* known p l a n t damage s d u e t o s m e l t e r smoke s u l f u r gases f r o m h i s t o r i c s m e l t e r s
@ r e v e g e t a t i o n w i th non-na t iv e , f a s t g r o w i n g s p e c i e s t o s t a b i l i z e s l o p e s and reduce eros ion

I n v e s t i g a t o r s a l s o c ompared t h e i r b i o l o g i c a l d a t a w i t h a s i m i l a r survey c o n d u c t e d
b y U t a h S t a t e U n i v e r s i t y i n 1974. T h e f l o r i s t i c s r i chne s s ( n u m b e r o f taxa
i d e n t i f i e d ) increased f r o m 1 5 9 s p e c i e s t o 3 3 5 , p e r h a p s t h e r e s u l t o f s u c c e s s i o n a l
change s over the 20 years. S o m e s p e c i e s f r o m 1974 were not f o u n d in 1994
i n c l u d i n g s p r i n g b l o o m i n g w i l d f l o w e r s ( o b s e r v a t i o n s i n 1994 were made i n l a t e
summer), rare s p e c i e s , and a range of grasse s and f o r b s not r e l a t e d to any s p e c i f i c
p l a n t community. EPA c o n c l u d e s that there i s ev id enc e that th e p l a n t
c o m m u n i t i e s were d i s t u r b e d at areas known to have been i m p a c t e d w i t h s u l f u r
gases ( s u l f u r d i o x i d e , f o r e x a m p l e ) f r o m t h e o l d e r s m e l t e r f a c i l i t i e s . P l a n t
d i s t r i b u t i o n s are a l s o a f f e c t e d where r e v e g e t a t i o n p r o j e c t s used a p r e d o m i n a n c e o f
non-nat iv e s p e c i e s . H o w e v e r , there i s a l s o s t r o n g ev id enc e tha t t h e s e i m p a c t e d
areas are s l o w l y recovering.
I n t h e A n a l y s i s R e p o r t , t h e i n v e s t i g a t o r s used s i t e s p e c i f i c d a t a t o e s t i m a t e
e x p o s u r e s to herb ivorous a n i m a l s . T h e y assumed tha t the d i e t o f a herb ivore
would be c o m p r i s e d of 98% v e g e t a t i o n and 2% so i l and used the u p p e r
c o n f i d e n c e - l e v e l (UCL) o f t h e s o i l and v e g e t a t i o n c o n c e n t r a t i o n s f o r each canyon.
A n o t h e r method to c a l c u l a t e e x p o s u r e s was a p r o b a b i l i t y - b a s e d e s t i m a t e which
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p r o d u c e d a d i s t r i b u t i o n o f e x p o s u r e s ( c o n c e n t r a t i o n s in d i e t ) based on the
d i s t r i b u t i o n s o f c o n t a m i n a n t s i n s o i l s a n d v e g e t a t i o n a t each s i t e ( T a b l e 1 . 1 3 ) .

T A B L E 1 . 1 3
P R O B A B I L I T Y T H A T D I E T S F O R A N I M A L S W I L L E X C E E D B E N C H M A R K S

•-Locat ion' ':-.- . . ' V : '"•' , , .
' • • ' ' • ' ' . ' < . • • • ' . ' • ' '

: . ' A r s e i i i c f - ' V ' ; - ; • :\:$iSK i foiB ^cMiun^t^v^
J i o ^ f e j i i h ' b ' a e i - ' j i ; . ' ; 1

' C o p p e ri > > ; • , ' . • ' • • - - . • - .

gei: :i :: noael ' "
' Lead . ".
j o a e l ; !. noael V

S e l e n i u m
' : l o a e l noael

Z i n c
. l o a e l noael

H E R B I V O R E D I E T
I m p a c t e d areas
B l a c k Rock
K c s s l c r
L i t t l e V a l l e y
P i n e C a n y o n
T a i l i n g s Berm

<5%
<5%
<5%
<5%
<5%

<5%
< 5 % '
<5%
<5%
<5%

<5%
<5%

' < 5 %
<5%
<5%

<5%
<5%
<5%
<5%
<5%

60%,
65%
<5%
<5%
<5%

60%
85%
<5%
<5%
<5%

<5%
<5%
<5%
<5%
<5%

R e l a t i v e l y u n i m p a c t e d areas
S p i n e
Coon
M a r k e r s

<5%
<5%
<5%

<5% -
<5%
<5%

•<5%
<5%
<5%

<5%
<5%
<5%

<5%
<5%
<5%

<5%
<5%
<5%

<5%
<5%
<5%

<5%
<5%
<5%
<5%
<5%

75%
55%
10%
40%
40%

>95%
>95%
60%,
>95%
>95%

<5%
<5%
<5%
<5%
<5%

<5%
<5%
<5%
<5%
<5%

<5%
<5%
<5%

<5%
5%
40%,

<5%
90%,
90%

<5%
<5%
<5%

<5%
<5%
<5%

C A R N I V O R E D I E T
I m p a c t e d areas
B l a c k Rock
K c s s l c r
L i t t l e V a l l e y
P i n e C a n y o n
T a i l i n g s Berm

<5%
<5%
<5%
<5%
<5%

<5%
<5%
<5%
<5%
<5%

<5%
<5% •
<5%
<5%
<5%.

<5%
<5%
<5%
<5%
<5%

60%
60%
30%
15%
15%

65%
70%
35%
20%,
15%

<5%
<5%
<5%
<5%
<5%

<5%
<5%
<5%
<5%
<5%

>95%
>95%
90%
45%
>95%

>95%
>95%
>95%
65%
>95%

<5%
<5%
<5%
<5%
<5%

<5%
<5%
<5%
<5%
<5%

R e l a t i v e l y u n i m p a c t e d areas
S p i n e
Coon
M a r k e r s

<5%
<5%
<5%

<5%
<5% -
<5% .

<5%
<5%
<5%

<5%
<5%
<5%

10%
25%
25%

15%
30% .
30%

<5%
<5%
<5%

<5%
<5%
<5%

<5%
>95%
90%

<5%
>95%
>95%

<5%
<5%
<5%

<5%
<5%
<5%

A l t h o u g h the f r e q u e n c i e s were based on observed c o n c e n t r a t i o n s in the s o i l and
v e g e t a t i o n at the s i t e , the benchmarks ( L O A E L s and N O A E L s ) were based on
l i t e r a t u r e value s , sometimes u s ing sp e c i e s observed at the s i te , somet imes not. It
i s a l s o c l e a r that the s e benchmarks may be o v e r l y c on s e rva t iv e at t h i s s i t e
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r e s u l t i n g i n r i s k s t o w i l d l i f e even i n u n i m p a c t e d areas. F o r e x a m p l e , s e l e n i u m
a p p e a r s to p r e s e n t a r i s k to h e r b i v o r e s even in u n i m p a c t e d areas such as Coon
C a n y o n and Marker s Canyon. S e l e n i u m , and to a l e s s e r e x t e n t c o p p e r , p r e s e n t s a
c a l c u l a t e d r i sk to carnivore s in Coon Canyon and M a r k e r s C a n y o n .
I n t h e f i n a l pha s e o f t h e s t u d y , t h e i n v e s t i g a t o r s a t t e m p t e d t o c o r r e l a t e observed
e f f e c t s on a n i m a l s f r o m tho s e areas which were p o t e n t i a l t h r e a t s t o w i l d l i f e based
o n t h e c o m p a r i s o n s t o L O A E L s a n d N O A E L s . I n t h i s f i n a l p h a s e , " E c o l o g i c a l
Risk A s s e s s m e n t , N o r t h e r n Oquirrh M o u n t a i n s " , t h e i n v e s t i g a t o r s t r a p p e d s m a l l
m a m m a l s and i n v e r t e b r a t e s and compared t h e i r o b s e r v a t i o n s w i t h c o l o c a t e d
s a m p l e s o f s o i l s a n d v e g e t a t i o n . T h e most p r e d o m i n a n t s m a l l m a m m a l s s t u d i e d
were deer mice and p i n o n mice. The a n i m a l s were n e c r o p s i e d , and s u b s e t s were
a n a l y z e d f o r b ody burden l e v e l s o f c o n t a m i n a n t s . T i s s u e s were s t u d i e d f o r
h i s t o p a t h o l o g y ( t u m o r s , d i s e a s e , e t c .) .
T h e body burden c o n t a m i n a n t a n a l y s e s were used t o c a l c u l a t e t r o p h i c l e v e l
t r a n s f e r f a c t o r s f or f o l l o w i n g each c o n t a m i n a n t a s i t moved up th e f o o d chain. A
s i m p l e t a b l e shows a summary o f r e s u l t s s h o w i n g t h e l o c a t i o n s where t h e h i g h e s t
c o n c e n t r a t i o n s a t each t r o p h i c l e v e l were f o u n d ( T a b l e 1 . 1 4 ) .

T A B L E 1 .14
L O C A T I O N S O F H I G H E S T C O N C E N T R A T I O N S

S = H i g h e s t s o i l c o n c e n t r a t i o n s
P = H i g h e s t common p l a n t c o n c e n t r a t i o n s
I = H i g h e s t b ody burden in i n v e r t e b r a t e s
M = H i g h e s t b o d y burden in mice

L o c a t i o n
Coon #1
Coon #2
L i t t l e
V a l l e y # 1
L i t t l e
V a l l e y # 2
K e s s l e r # l
K e s s l e r #2
B l a c k
R o c k # l

- A s - V - . • ' • • • . -

P

M
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F o r some c o n t a m i n a n t s , t h e h i g h e s t s o i l c o n c e n t r a t i o n s p r o d u c e d t h e h i g h e s t p l a n t
c o n c e n t r a t i o n s , th e h i g h e s t i n v e r t e b r a t e c o n c e n t r a t i o n s and th e h i g h e s t
c o n t a m i n a n t s in the mice. C a d m i u m and l e a d f i t t h i s m o d e l , more or l e s s . But the
o ther c o n t a m i n a n t s , t h e r e l a t i o n s h i p , i f i t e x i s t s , w a s unc l ear . F o r A s , there w a s
no r e l a t i o n s h i p at a l l . For Cu and Zn, the c o n c e n t r a t i o n s in mice were not
a s s o c i a t e d w i t h t h e s o i l , p l a n t s , o r i n v e r t e b r a t e r a n k i n g s .
The d a t a , however, were used to c a l c u l a t e a f o o d web m o d e l for each s a m p l i n g
s i t e ( T a b l e 1 . 1 5 ) .

T A B L E 1 . 1 5
C O M P A R T M E N T S W I T H D I E T S E X C E E D I N G N O A E L S
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Locat ion-
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*in c o m p a r i s o n to l ow end o f N O A E L range.
Exce edanc e s were common for c o p p e r , l e a d , s e l e n i u m , and zinc. Z i n c
e x c e edanc e s f or b ird i n s e c t i v o r e s and l e a d e x c e edanc e s f or carnivore s were f o u n d
even a t u n i m p a c t e d areas in Coon Canyon. H o w e v e r , i f L O A E L s are used ( t h e
l e v e l a t which e f f e c t s have a c t u a l l y been observed in t h e l i t e r a t u r e ) , a l l t h e
concerns d r o p e x c e p t f o r s e l e n i u m i n K e s s l e r Canyon, B l a c k Rock C a n y o n , a n d
P i n e Canyon. A l t h o u g h s e l e n i u m s o i l c o n c e n t r a t i o n s a r e n o t e s p e c i a l l y h i g h i n
th e s e l o c a t i o n s , i t i s t h o u g h t that t h e pre s ence o f s e l e n i u m - c o n c e n t r a t i n g p l a n t s
may be r e s p o n s i b l e f or the p o t e n t i a l i m p a c t noted in the c a l c u l a t i o n s .
T h e a n i m a l a n d in s e c t s t u d i e s s o u g h t t o d e t e r m i n e i f a c tua l e f f e c t s f r o m t h e m e t a l s
were o c c u r r i n g . W i t h regard t o p o p u l a t i o n o f a n i m a l s , t h e mice p o p u l a t i o n w a s
a c t u a l l y h i g h e s t i n t h e areas w i t h t h e h i g h e s t s e l e n i u m i n t h e i r d i e t . A l t h o u g h t h i s
c o u l d have been more a f u n c t i o n o f h a b i t a t than metal t o x i c i t y , the h i g h e r Se
c o n c e n t r a t i o n s in the d i e t do not seem to i m p a i r p o p u l a t i o n growth of mice.
The success o f r e p r o d u c t i o n o f the mice was s t u d i e d by e x a m i n i n g f e m a l e s .
R e p r o d u c t i v e a c t i v i t y seemed to be a f u n c t i o n of we igh t wi th 53% of the f e m a l e s
r e p r o d u c t i v e l y ac t ive . The v a r i a t i o n between s i t e s was no t a f u n c t i o n o f me ta l
c o n c e n t r a t i o n s in the s o i l s . The h ighe s t number of r e p r o d u c t i v e f e m a l e s was in
K e s s l e r Canyon and the h i g h e s t average p e r c e n t a g e was in P i n e C a n y o n , b o th
areas known to be p r e v i o u s l y damaged by s m e l t e r smoke.
M e t a l e x p o s u r e s are known to cause some changes in k i d n e y and l i v e r t i s s u e of
w i l d l i f e . I n v e s t i g a t o r s l o o k e d f o r such change s i n mice l i v e r a n d k i d n e y s .
A l t h o u g h some a b n o r m a l i t i e s were f o u n d , the s ever i ty d id not r e l a t e t o meta l
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c o n c e n t r a t i o n s in the s o i l or in the mice. The a b n o r m a l i t i e s t h a t were f o u n d were
d u e t o b a c t e r i a l p a r a s i t e i n f e c t i o n s .
R e g a r d i n g the p l a n t c o m m u n i t y , r e s i d u a l COC c o n c e n t r a t i o n s in the s o i l were not
a f f e c t i n g p l a n t d i v e r s i t y or s t ruc ture in th e canyons. M o s t i m p a c t s observed in th e
s t u d y were r e l a t e d t o l i v e s t o c k g r a z i n g .
R e g a r d i n g w i l d l i f e , t h e i n v e s t i g a t o r s c o n c l u d e d that o n l y s e l e n i u m m i g h t p r e s en t a
r i s k . t o some carnivorous and i n s e c t i v o r o u s b i r d s and m a m m a l s in B l a c k Rock and
K e s s l e r Canyons . Because t h e i n v e r t e b r a t e and carnivore s e l e n i u m d i e t s d id no t
r e l a t e t o s o i l c o n c e n t r a t i o n s , the i n v e s t i g a t o r s s p e c u l a t e d that the r i s k was
p r o b a b l y re la t ed to the dominance of s e lenium concentrating p l a n t s , such as
w h i t e t o p ( a n invas ive , non-native f o r b ) .
EPA has c o n c l u d e d that s o i l s removal in any of the u p l a n d canyon and m o u n t a i n
areas i s no t warranted. It w o u l d b e u n l i k e l y t o p r o d u c e any l o n g term b e n e f i t s and
c o u l d d e s t r o y v a l u a b l e w i l d l i f e h a b i t a t i n t h e proce s s . I t wou ld b e b e n e f i c i a l t o
avoid i n t e n t i o n a l l y i n t r o d u c i n g s e l e n i u m c o n c e n t r a t i n g p l a n t s , such a s w h i t e t o p ,
d u r i n g r e v e g e t a t i o n e f f o r t s (see S e c t i o n 1 0 ) .
b . S o u t h S h o r e W e t l a n d s
D e s p i t e t h e d a m a g e s in th e u p l a n d canyon areas, p r i m a r i l y d a m a g e s done by
s u l f u r gases in the s m e l t e r smoke, the o p e n s p a c e area most s e v e r e l y i m p a c t e d by
i n d u s t r i a l a c t i v i t y i s t h e w e t l a n d s l o c a t e d between t h e s m e l t e r / r e f i n e r y a n d t h e
Great S a l t Lake. T h e area received s m e l t e r smoke, p l u s s p i l l s wh i ch r a n down
f r o m the i n d u s t r i a l f a c i l i t i e s , s o l i d and hazardou s wastes f r o m use of the area as a
convenient d u m p i n g g r o u n d , and ground water c o n t a m i n a t e d by the o p e r a t i o n s
u p g r a d i e n t o f t h e w e t l a n d s . The d u m p i n g and env ironmenta l i n s u l t s t o the s e
w e t l a n d s began l o n g b e f o r e w e t l a n d s became re cognized a s v a l u a b l e w i l d l i f e
h a b i t a t . T h e l a n d i s s t i l l zoned M - 2 , f o r heavy i n d u s t r i a l use. N e v e r t h e l e s s , t h e
open waters a t t r a c t e d a w h o l e v a r i e t y o f w i l d l i f e t o an area not w e l l s u i t e d for
them.
The e c o l o g i c a l s t u d i e s f o c u s e d on the w e t l a n d s as a s epara t e h a b i t a t soon a f t e r the
i n i t i a l s t u d i e s f o u n d that t h e p l a n t c o m m u n i t i e s and d i v e r s i t y were a f f e c t e d , and
t h e c o n c e n t r a t i o n s o f m e t a l s in th e s o i l s and p l a n t s were h i g h . The i n i t i a l s t u d i e s
f o u n d p l a n t t o x i c i t y v a l u e s were ex c e eded f o r A s , C u , P b , a n d S e . W a t e r q u a l i t y
c r i t e r i a were exc e eded f or As, Cd, Cu, Se . and Pb.
T h e r e wa s a su c c e s s i on o f s t u d i e s in th e s ou th shore w e t l a n d s because (1) t h e
c h e m i c a l - h a b i t a t k e p t c h a n g i n g as c o n t a m i n a t e d waters were d i s c ov er ed and
r e r o u t e d ; (2) t h e p h y s i c a l h a b i t a t changes w i th t h e r e - r o u t i n g o f t h e r a i l r o a d
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i n f r a s t r u c t u r e and the change o f d r a i n a g e p a t t e r n s ; and (3) a c o n t r o v e r s y
d e v e l o p e d about i n t e r p r e t a t i o n o f b i o l o g i c a l data.
T h e f i r s t s t u d y ( E c o l o g i c a l Risk A s s e s s m e n t , S o u t h S h o r e W e t l a n d s , 1 9 9 7 ) , w a s
s i m i l a r to the s t u d i e s a t o ther h a b i t a t s : a c o m p a r i s o n of s i t e c o n d i t i o n s in 1994
wi th t o x i c o l o g i c a l i n f o r m a t i o n f r o m t h e l i t e r a t u r e ( l a b o r a t o r y s t u d i e s a n d f i e l d
o b s e r v a t i o n s a t o ther s i t e s ) . T h i s s t u d y i n c l u d e d t h e G a r f i e l d w e t l a n d s , t h e
w e t l a n d s j u s t t o t h e east o f t h e T a i l i n g s P o n d , t h e w e t l a n d s a s s o c i a t ed w i t h t h e
P h o s p h b g y p s u m t a i l i n g s p o n d , t h e M a g n a T a i l i n g s Pond a n d t h e re s tored w e t l a n d s
on the north s i d e o f 1-80 ( t h e W e t l a n d s M i t i g a t i o n A r e a - r e p l a c e m e n t w e t l a n d s
f o r t h e f i l l i n g o f w e t l a n d s f o r t h e N o r t h E x p a n s i o n area o f t h e M a g n a T a i l i n g s
P o n d ) . T w o control areas were a l s o e s t a b l i s h e d u s i n g s i m i l a r w e t l a n d s a l s o
a d j a c e n t t o t h e Grea t Sal t Lake - F a r m i n g t o n Bay (to t h e nor th ea s t o f t h e
K e n n e c o t t p r o p e r t i e s ) a n d T i m p i e S p r i n g s ( t o t h e west o f t h e K e n n e c o t t
p r o p e r t i e s ) .
C o n c e n t r a t i o n s o f C O C s were d e t e r m i n e d in water, s e d i m e n t , m a c r o i n v e r t e b r a t e s ,
f i s h , and bird egg s . The water c o n c e n t r a t i o n s o f C O C s were h i g h e r t h a n th e
contro l s i t e s , e s p e c i a l l y f o r c o p p e r , s e l e n i u m , a n d c a d m i u m . L i k e w i s e , t h e
s e d i m e n t c o n c e n t r a t i o n s were a l s o h i g h e r at the s i t e than at the c o n t r o l l o c a t i o n s ,
e s p e c i a l l y f o r c o p p e r . T h e m a c r o i n v e r t e b r a t e l e v e l s o f C O C s were s i m i l a r a t t h e
s i t e and the c o n t r o l s but the m a x i m u m c o n c e n t r a t i o n s a lway s occurred at the s i t e .
F i s h t i s s u e f r o m t h e C - 7 d i t c h w a s p a r t i c u l a r l y h i g h i n zinc. Bird egg s f r o m t h e
d i f f e r e n t s p e c i e s were n o t d i f f e r e n t a t t h e s i t e c ompared t o c o n t r o l s f o r A s , C d ,
Cu, Pb, or Zn. The bird egg s at the s i t e , e s p e c i a l l y at the G a r f i e l d w e t l a n d s and
east o f the T a i l i n g s Pond d id have e l e v a t e d s e l e n i u m c o n c e n t r a t i o n s in
c o m p a r i s o n to the c o n t r o l s .
T h e ' d a t a i n t h i s s t u d y were n o t u s e f u l f o r d e t e r m i n a t i o n o f t h e e x p o s u r e p a t h w a y .
T h e r e was no r e l a t i o n s h i p f o u n d between the water and the s e d i m e n t and no
r e l a t i o n be tween the m a c r o i n v e r t e b r a t e c o n c e n t r a t i o n s and e i t h e r the water or
s e d i m e n t c o n c e n t r a t i o n s . T h e r e was a p o s i t i v e c o r r e l a t i o n between the s e l e n i u m
in the i n v e r t e b r a t e s ( w h i c h serve as f o o d for the b i r d s ) and the s e l e n i u m in bird
egg s at the s i t e .
An a t t e m p t was made to d e t e r m i n e i f the c o n t a m i n a t i o n pr e s en t in the K e n n e c o t t
w e t l a n d s had a f f e c t e d the t o t a l abundance or r i chne s s of the m a c r o i n v e r t e b r a t e s at
the s i t e . The w i d e var i e ty o f h a b i t a t s a t the s i t e p r e c l u d e d s t r ong c o n c l u s i o n s on
t h i s - some areas had l o w d i v e r s i t y but o ther s were very d i v e r s e , a f u n c t i o n a l i t y to
t y p e o f h a b i t a t rather than C O C s : For . th i s reason, i t wa s a l s o no t p a r t i c u l a r l y
u s e f u l t o compare the s i t e w i th the contro l l o c a t i o n s , because the h a b i t a t s were
d i f f e r e n t .
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C l u s t e r a n a l y s i s d id no t reveal any d i f f e r e n c e s between th e w e t l a n d s a t t h e s i t e
a n d a t t h e control l o c a t i o n s . Other f a c t o r s p o t e n t i a l l y i n f l u e n c i n g
macro inver t e bra t e p o p u l a t i o n were examined f o r t h e w e t l a n d s . S a l i n i t y i n
c o m b i n a t i o n wi th arsenic c ou ld e x p l a i n up to 25% of the d i f f e r e n c e in abundanc e
bu t had l i t t l e e f f e c t on taxa richness. The i n v e s t i g a t o r s s p e c u l a t e d that th e
d i f f e r e n c e in macro inver t e bra t e s were more a f u n c t i o n o f d e p t h and e p h e m e r a l i t y
o f th e water than a f u n c t i o n o f th e C O C s . W h e n o n l y t h o s e s i t e s w i t h th e same
water d e p t h (never d r i e d up) were compared t o th e c o n t r o l s , th e i n v e r t e b r a t e
abundance and r i chnes s were s i m i l a r . Because some taxa are known to be more
s e n s i t i v e t o m e t a l s than o th er s , i.e. m a y f l i e s , t h e i n v e s t i g a t o r s e xamined th e s e
s e p a r a t e l y . M a y f l i e s were f o u n d a t both the r e f e r e n c e s i t e s and the K e n n e c o t t
w e t l a n d s and were a c t u a l l y more f r equen t at the K e n n e c o t t s i t e s than the control
l o c a t i o n s .
T h e i n v e s t i g a t o r s a l s o c o n d u c t e d bird surveys a n d f o u n d that t h e G a r f i e l d
w e t l a n d s had about the same number of s p e c i e s as p r e s e n t at the bird r e f u g e
c o n t r o l s i t e s (62 s p e c i e s vs. 63 and 62). The number of b i r d s per acre was a l s o
s i m i l a r t o T i m p i e S p r i n g s b u t h a d l e s s g u l l s than F a r m i n g t o n B a y contro l s i t e .
N e s t i n g success at the K e n n e c o t t s i t e was p r o b l e m a t i c because of p r e d a t i o n on the
ne s t s and f l o o d i n g . S h e e p in th e w e t l a n d s t o t h e east o f t h e t a i l i n g s pond t r a m p l e d
nes t s . T h e ne s t s i n c l u d e d s t i l t s , avoce t s , r e d - w i n g a n d y e l l o w - h e a d e d b l a c k b i r d s
a n d occas ional nes t s o f snowy p l o v e r . W i l s o n ' s p h a l a r o p e . heron, geese, du ck .
F o r s t e r ' s tern a n d marsh wren. N e s t i n g success w a s poor f o r avoce t s a n d s t i l t s
east o f t h e T a i l i n g s Pond ( d u e t o sh e ep t r a m p l i n g o f n e s t s ) , b u t f o r t h e G a r f i e l d
w e t l a n d s , the n e s t i n g success was s i m i l a r to the success at the contro l l o c a t i o n s .
The b l a c k b i r d nest success was a l s o l ower at the w e t l a n d s east o f the T a i l i n g s
Pond bu t s i m i l a r between th e contro l s i t e s and th e G a r f i e l d w e t l a n d s .
Embryos f r o m eggs were examined f o r m a l f o r m i t i e s . N o m a l f o r m i t i e s were
f o u n d , but the number of o b s e r v a t i o n s were too low to make any s t a t i s t i c a l
c o n c l u s i o n s .
To d e t e r m i n e - p o t e n t i a l risk o f m e t a l s to b i r d s , the i n v e s t i g a t o r s compared the
c o n c e n t r a t i o n .of C O C s in t h e i r f o o d source ( m a c r o i n v e r t e b r a t e s ) to l i t e r a t u r e
N O A E L s and L O A E L s . Risk q u o t i e n t s were used as a measure ( T a b l e 1 . 1 6 ) .
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T A B L E 1 . 1 6
R I S K Q U O T I E N T S E X C E E D I N G 1 . 0

( R i s k Q u o t i e n t = actual c o n c e n t r a t i o n / d i e t a r y N O A E L )
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A c l o s e r e x a m i n a t i o n f o r t h e G a r f i e l d w e t l a n d s i n d i c a t e s t ha t t h e r i sk q u o t i e n t
varied w i t h each s a m p l i n g . At th e G a r f i e l d w e t l a n d s , there were 10 s a m p l i n g
s i t e s , some s a m p l e d m u l t i p l e t i m e s f o r a t o t a l o f 1 8 o b s e r v a t i o n s ( T a b l e 1 . 1 7 ) .
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F R E Q U E N C Y O F E X C E E D A N C E S O F R I S K Q U O T I E N T I N T H E G A R F I E L D W E T L A N D S

i.r.l >,•„'.:>.: - V - K . r ; ;.!,';••,-,:•.,•. •- 1 1;:\ : ; ••,;--.*• '•'• V ^ f h p " ' ; ' . . ' . J - ' ^ ' X 1 . • ' . " ) • ' . - : - ' : ; 'a l L p ! Jo v . ;" •' V; :•;<;:; v: >•;.- -. -; ?K!?<: '•••
' ^ ' • " • • t V i ' r 1 • ' ; - 7 ' V ' - : - ^ ' i ' : - ? " . . : ' • .

C u ,
. P b ' ' -

S e
Zn =

^ N u ; r h b e r ; o f t i m e s out
: , ob s e rya t i on s i tha t the
exceeded one

o f m
risk quo t i en t

3 • .
1
ir-
13

The h i g h e s t r i sk q u o t i e n t s a t t h e G a r f i e l d w e t l a n d were f r o m s a m p l e s c o l l e c t e d in
an area c l o s e to the s m e l t e r return c a n a l , an area where c onc en tra t e s had been
d u m p e d . C o p p e r and l e a d . i n bird egg s d id no t vary across the s i t e s u g g e s t i n g tha t
the b i r d s do not a c c u m u l a t e l ead or c o p p e r even w i t h h i g h c o n c e n t r a t i o n s in the
s e d i m e n t or macro inver t ebra t e s . Z i n c t o x i c i t y a p p e a r s t o vary w i d e l y w i t h
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d i f f e r e n t b i r d s a n d i s a l s o a f u n c t i o n o f c o p p e r c o n c e n t r a t i o n . T h e L O A E L i s
twi c e that o f t h e N O A E L ( J a p a n e s e q u a i l ) a n d a f a c t o r o f 8 h i g h e r t h a n t h e
N O A E L when s u f f i c i e n t c o p p e r i s p r e s en t . Other s p e c i e s required 1 6 - 3 2 t i m e s
more zinc than quai l f or s i g n s o f t o x i c i t y . Even c o n s i d e r i n g the c o n s e r v a t i v e
t o x i c i t y va lu e s f o r zinc, t h e o n l y s i t e i n t h e G a r f i e l d w e t l a n d s w i th p o t e n t i a l r i s k
due to zinc i s a t the s m e l t e r return c a n a l , i f the r i sk e x i s t s a t a l l .
T h e s e l e n i u m r i sk w a s p r e s e n t a t a l l s i t e s i n c l u d i n g t h e ba ckground a n d r e l a t i v e l y
u n c o n t a m i n a t e d areas o f the s i t e , such as a t the W e t l a n d M i t i g a t i o n Area .
S e l e n i u m b i o c o n c e n t r a t e s in th e y o l k s o f bird egg s because i t can s u b s t i t u t e f or
s u l f u r in the eggs. W h e n the s e l en ium is present in the eggs , it becomes t o x i c to
the d e v e l o p i n g embryo r e s u l t i n g in t e r a t o g e n e t i c e f f e c t s such a s s k e l e t a l and
d e v e l o p m e n t a l m a l f o r m a t i o n s and embryonic d e a t h . Based on an e a r l i e r s t u d y at
K e s t e r s o n , C a l i f o r n i a , t h e t e r a t o g e n e t i c e f f e c t s s tar t t o occur when th e l e v e l s in t h e
e g g s reach 8 m g / k g to 37 m g / k g s e l e n i u m . A N O A E L of 8 m g / k g s e l e n i u m was
c a l c u l a t e d f r o m the s e d a t a (see T a b l e 1 . 1 8 ) .

T A B L E 1 . 1 8
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S e l e n i u m in bird egg s at the K e n n e c o t t G a r f i e l d w e t l a n d s (0.8 - 69.1 m g / k g .
average 16 .1) was e l e v a t e d over bird egg c o n c e n t r a t i o n s f o u n d a t o ther Great Sal t
Lake w e t l a n d s i t e s moni t or ed by th e U. S. F i s h and Wild l i f e S e r v i c e (0.90 - 7 .5
m g / k g , average 3 . 1 5 ) .
A l t h o u g h t h e e g g s e l e n i u m c o n c e n t r a t i o n s d i d n o t d i r e c t l y c o r r e l a t e w i t h
concentrat ions of s e l en ium in the f o o d of the b ird s (macro inver t ebra t e s) the nest s
w i t h h i g h s e l e n i u m in t h e i r egg s were in or near areas where i n v e r t e b r a t e s were
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al s o h igh in s e l e n i u m , s u g g e s t i n g that the b i r d s may have fed there in the two
weeks p r i o r to n e s t i n g .
T h e f i s h l i v i n g i n t h e K e n n e c o t t waterways a r e s i g n i f i c a n t l y h i g h e r i n s e l e n i u m
than a t t h e contro l l o c a t i o n s . T y p i c a l l y i f t h e f i s h f r o m t h e s i t e c a n a l s ( C - 7 a n d
W e s t C-7 D i t c h e s ) are c o n s u m e d , there w o u l d be some r i sk to p i s c i v o r o u s b i r d s
( h e r o n s , e g r e t s , e a g l e s , k i n g f i s h e r s ) due to s e l e n i u m . But t h e s e areas are not a
good h u n t i n g ground because the f i s h are a c t u a l l y f ew in number due to poor
h a b i t a t . T h e s e l e n i u m v a l u e s f o r f i s h a r e between t h e L O A E L a n d N O A E L f o r t h e
b i r d s . T h e i n v e s t i g a t o r s c o n c l u d e d that t h e o c ca s i onal dose o f s e l e n i u m t o
m i g r a t o r y b i r d s d id not p r e s e n t a r i sk to the b i r d s because t h e y are j u s t p a s s i n g
t h r o u g h and nest e l s ewhere.
T h e i n i t i a l r i s k s t u d y c o n c l u d e d t h a t t h e b i r d s a n d o th e r w i l d l i f e were n o t a t r i s k
f r o m m e t a l s a t the s i t e , but there was a p o t e n t i a l r i s k to b i r d s f r o m the s e l e n i u m .
At th e t ime t h i s s t u d y was c o n d u c t e d in 1 9 9 5 , th e s i t e had no t been fu l ly
charac t er i z ed and the c l e a n u p s had not begun. As more became known about the
s ed iment and water c onc en tra t i on s and at l ea s t one of the sources of s e l e n i u m in
t h e w e t l a n d s wa s i d e n t i f i e d , K e n n e c o t t and agency i n v e s t i g a t o r s asked th e
b i o l o g i s t s t o s t u d y th e w e t l a n d s area again t o ga in f u r t h e r i n s i g h t r e g a r d i n g
e x p o s u r e p a t h w a y s t o th e b i r d s . A l s o some newer d a t a wi th regard t o s e l e n i u m
t o x i c i t y w a s n o w a v a i l a b l e wh i ch c o u l d p o t e n t i a l l y r e f i n e t h e r i sk o f s e l e n i u m
e x p o s u r e to b i r d s l i v i n g a t the s i t e .
T h i s second s t u d y " S e l e n i u m Risk A s s e s s m e n t f o r K e n n e c o t t S o u t h S h o r e
W e t l a n d s ( 1 9 9 8 ) " l o o k e d a t new d a t a r e g a r d i n g f a t e and t r a n s p o r t o f s e l e n i u m in
th e w e t l a n d s and a more s o p h i s t i c a t e d a p p r o a c h t o p o t e n t i a l s e l e n i u m t o x i c i t y .
The f a t e and t r a n s p o r t s t u d y was d e s i g n e d t o h e l p d e t e r m i n e how th e s e l e n i u m
was g e t t i n g i n t o t h e f o o d chain. Two p o n d s were s e l e c t e d f o r s t u d y . At one
p o n d , t h e b e n t h i c i n v e r t e b r a t e s d i d n o t take u p t h e s e l e n i u m even t h o u g h t h e
s e d i m e n t c o n c e n t r a t i o n s were h i g h . T h i s o b s e r v a t i o n seemed to b e a f u n c t i o n o f
t h e c h e m i c a l f o r m in th e s e d i m e n t s whi ch wa s p r o b a b l y s e l e n i t e . At th e o ther
p o n d , t h e m a c r o i n v e r t e b r a t e s d i d a c c u m u l a t e t h e s e l e n i u m . T h e s e l e n i u m w a s
p a r t i t i o n i n g in to t h e b i o t a and th e organic f l o e near th e s e d i m e n t s . In bo th cases,
the s e d i m e n t s t h e m s e l v e s did not a p p e a r to be a source of s e l en ium in the b i o ta
r e l a t i v e t o the s e l e n i u m in the water. The p o n d s d i f f e r e d in oxygen d i s t r i b u t i o n
w i t h the second pond a n e t - r e d u c i n g environment . T h e r e f o r e , because o f the
v a r i a b i l i t y , in a q u a t i c c h e m i s t r y and b i o t a , one s i n g l e m o d e l , maybe even two
m o d e l s , we.re n o t a p p r o p r i a t e f o r t h e e n t i r e w e t l a n d environment . T h e s t u d y
served to d e m o n s t r a t e the c o m p l e x i t y o f the f o o d web at the s i t e . The
i n v e s t i g a t o r s c ou ld not t e l l i f the b i r d s were f a v o r i n g one s p e c i e s o f
m a c r o i n v e r t e b r a t e s over another. T h e y s u g g e s t e d tha t average i n v e r t e b r a t e
s e l e n i u m m i g h t be the b e t t e r i n d i c a t o r o f bird d i e t s e l e n i u m than any p a r t i c u l a r
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s p e c i e s . The s e l e n i u m content o f each s p e c i e s varied w i d e l y even when c o l l e c t e d
at the same p l a c e .
In t h e area s t u d i e d , north o f t h e 1995 r a i l b e d , t h e G a r f i e l d Wel l #5 wa s t h e source
of the s e l e n i u m to the w e t l a n d . ( K e s s l e r S p r i n g s had not been r e-d i s c ov er ed at the
t i m e of t h i s s t u d y , but was l o c a t e d to the s ou th of the r a i l b e d and was
h y d r o l o g i c a l l y connec t ed t o t h e p o n d s s t u d i e d here.)
The i n v e s t i g a t o r s a l so used p r o b a b i l i t y f u n c t i o n s t o de s cr ibe th e t o x i c i t y o f
s e l e n i u m rather than t h e L O A E L a n d N O A E L wi th r i sk q u o t i e n t s . T h e d a t a f r o m
th e l i t e r a t u r e i n v e s t i g a t i o n s were t r a n s f o r m e d i n t o p r o b a b i l i t y curves and t h e n th e
K e n n e c o t t w e t l a n d s i t u a t i o n was compared to t ho s e curves. Each s p e c i e s had i t s
own curve and each t o x i c i t y e n d p o i n t a l s o had its own curve. Based on th e s e
curves the p e r c e n t a g e o f avocet s and s t i l t s a t r i sk due t o s e l e n i u m e x p o s u r e c o u l d
be e s t i m a t e d . T h i s a p p r o a c h was l a t e r p r e s e n t e d in the s c i e n t i f i c l i t e r a t u r e a s an
a p p r o a c h u s e f u l i n ri sk a s s e s sment s (see T a b l e 1 . 1 9 ) .
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The b i r d s , e s p e c i a l l y s t i l t s , were a t r i sk o f poor s u r v i v a b i l i t y o f th e ch i ck s in the
G a r - f i e l d w e t l a n d s d u e t o s e l e n i u m expo sure . . I n a d d i t i o n , the se b i r d s a l s o f a c e
p r o b l e m s wi th t h e i r nest s d u e t o r i s i n g a n d f a l l i n g water l e v e l s (ne s t f l o o d i n g ) a n d
p r e d a t i o n , p r o b l e m s which al so a f f e c t 50% of the nest s even w i t h o u t the s e l e n i u m
e x p o s u r e p r o b l e m s .
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Based on the se f i n d i n g s , K e n n e c o t t and th e agencie s agreed t o (1) cu t o f f t h e
sources o f s e l e n i u m t o t h e w e t l a n d s i n i t i a l l y b y r e d i r e c t i n g t h e f l o w o f t h e
G a r f i e l d W e l l # 5 t o t h e Great S a l t Lake a n d l a t e r i n t o t h e i n d u s t r i a l pro c e s s water
c i r c u i t ; and (2) dra in the p o n d s , remove the c o n t a m i n a t e d s e d i m e n t s , and
i n t r o d u c e f r e s h water f r o m T o o e l e .
After the s e l e n i u m source was r e d i r e c t e d f r o m the w e t l a n d s and Pond A s e d i m e n t s
h a d been removed, t h e b i o l o g y i n v e s t i g a t o r s re turned t o d e t e r m i n e i f t h e b i o l o g i c
s i t u a t i o n had i m p r o v e d . The s e l e n i u m c o n c e n t r a t i o n s in th e m a c r o i n v e r t e b r a t e s
decreased in the Pond A area but not at the G a r f i e l d w e l l w e t l a n d . The b ird egg
s e l e n i u m c o n c e n t r a t i o n s d i d decrease i n t h e G a r f i e l d w e l l w e t l a n d s . T h e s l a g
pond c o n d i t i o n s had stayed the same. Sti l l o n l y the average c onc en tra t i on s o f
s e l e n i u m in i n v e r t e b r a t e s o f Pond A (the o n l y r e m e d i a t e d area at the t i m e ) y i e l d e d
va lu e s beneath t h e avian d i e t N O A E L o f 5 m g / k g . T h e o th e r m e t a l s such a s A s ,
Cu, and Pb s tayed the same in the s e d i m e n t s of the area ( e x c a v a t i o n s had not yet
s t a r t e d when t h i s s a m p l i n g wa s d o n e ) . W a t e r q u a l i t y i m p r o v e m e n t s had occurred
e s p e c i a l l y f o r s e l e n i u m near t h e G a r f i e l d w e l l s w e t l a n d s .
A part o f t h i s l a t e r s t u d y was an a s s e s sment o f h a b i t a t s u i t a b i l i t y . It c o n f i r m e d

. t ha t ne s t s were v u l n e r a b l e to d r o w n i n g because the water in the w e t l a n d areas rise
q u i c k l y f o l l o w i n g s p r i n g rains. T h e n e s t s were v u l n e r a b l e t o m a m m a l i a n
p r e d a t o r s , such as f o x e s and raccoons. M o s q u i t o a b a t e m e n t crews crushed some
ne s t s and k i l l e d m a c r o i n v e r t e b r a t e s which ar e t h e l o c a l f o o d source. The
i n v e s t i g a t o r s s u g g e s t e d several ways t o improve t h e bird h a b i t a t i n c l u d i n g c r e a t i n g
i s l a n d s t o m i n i m i z e p r e d a t i o n , c o n t r o l l i n g water l e v e l s t o m i n i m i z e f l o o d i n g , a n d
e l i m i n a t i n g o r m i n i m i z i n g t h e county m o s q u i t o c o n t r o l program. A d d i t i o n a l
c l e a n u p s were a l s o recommended to reduce e xpo sur e s e s p e c i a l l y a t the G a r f i e l d
w e l l s w e t l a n d area and the 1-80 p o n d . S c i e n t i s t s s u g g e s t e d that the w e t l a n d s at
K e s s l e r S p r i n g s s h o u l d be c l eaned up or made u n a t t r a c t i v e to the b i r d s . ("Bird
B a l l s " were l a t e r a d d e d and used u n t i l the t a i n t e d waters c o u l d be d i v e r t e d . )
P a r t l y in r e spons e to these f i n d i n g s , the s l a g p o n d , the 1-80 p o n d , and the G a r f i e l d
w e t l a n d s were d r a i n e d and the s u r f a c e s e d i m e n t s removed s i m i l a r to the me thod
used at Pond A. Befor e the p o n d s were r e f i l l e d with c l ean water, the s l o p e s of the
p o n d s were r e lax ed and i s l a n d s were created to improve the h a b i t a t for the b i r d s .
The K e s s l e r S p r i n g s Pond wa s e q u i p p e d wi th bird b a l l s t o d i s c o u r a g e bird u s e o f
the a r e a . . . T h i s area w i l l l i k e l y be taken out o f w e t l a n d service.
To t h i s d a y , t h e goal f o r avian d i e t l o a d s o f s e l e n i u m i s c o n t r o v e r s i a l even when
the same d a t a for t o x i c i t y are used. I n v e s t i g a t o r s d i s a g r e e on how to i n t e r p r e t
the s e d a t a or whe th er the s e data are even a p p l i c a b l e to t h i s s i t e . EPA, U D E Q . and
K e n n e c o t t d e c i d e d to move ahead wi th the removakof c on taminat ed s e d i m e n t and
r e p l a c e m e n t of c o n t a m i n a t e d water sources to the ex t ent p r a c t i c a b l e , enhancement
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of the hab i t a t for the b i r d s to reduce the non-COC p r o b l e m s and l i v e w i t h any
r e s i d u a l r i sk s . S i t e s p e c i f i c d a t a c o u l d n o t f i n d a n y r e l a t i o n s h i p s between water
c o n c e n t r a t i o n s and s e d i m e n t s , water c o n c e n t r a t i o n s and inver t e b ra t e
c o n c e n t r a t i o n s or between i n v e r t e b r a t e c o n c e n t r a t i o n s and bird egg
c o n c e n t r a t i o n s . I t i s unknown i f such r e l a t i o n s h i p s d e v e l o p e d e l s ewher e a r e even
s i m i l a r t o tho s e a t t h i s s i t e . G i v e n th e wide var i e ty o f c o n d i t i o n s even w i t h i n th e
s i t e i n t erms o f water d e p t h , o x y g e n c o n t e n t , h a b i t a t , s p e c i a t i o n , etc., t h e
r e l a t i o n s h i p s ( a s s u m i n g th ey e x i s t ) c o u l d b e v a r i a b l e . T h e e x t e n t o f r e s i d u a l r i sk
may always be c o n t r o v e r s i a l u n t i l more is known about s e l e n i u m and the r o l e of
s p e c i a t i o n and other environmental f a c t o r s i n f l u e n c i n g u p t a k e .
c . G r e a t Sal t Lake
I n v e s t i g a t o r s s t u d i e d t h e Grea t S a l t Lake f o r t w o o b j e c t i v e s . F o r t h e C E R C L A
a c t i o n , r e m e d i a l d e s i g n require s d e v e l o p m e n t o f a p e r f o r m a n c e s t a n d a r d , e.g. how
much s e l e n i u m source t r ea tment w o u l d be necessary to p r o d u c e an e f f l u e n t which
would no t damage the e c o l o g i c a l sy s t em o f th e Great Sal t Lake. At the same
t i m e , t h e S t a t e o f U t a h w a s i n t e r e s t e d i n e s t a b l i s h i n g s e l e n i u m d i s c h a r g e l i m i t s i n
K e n n e c o t t ' s U P D E S p e r m i t , which w a s u p f o r renewal a t that t ime .
Both p r o j e c t s needed some i d e a r e g a r d i n g how much o f t h e d i f f e r e n t C O C s were
h a r m f u l t o th e e c o l o g i c a l c o m p o n e n t s o f th e Lake. Y e t , because the Lake i s a
unique w a t e r b o d y , t h e e f f e c t s o f C O C s o n Lake b i o t a a r e r e l a t i v e l y unknown. I n
t h i s h i g h l y s a l i n e env i ronment , t h e b e h a v i o r o f c o n t a m i n a n t s i s d i f f e r e n t than
f r e s h w a t e r and the i m p a c t s would occur at d i f f e r e n t c on c en t ra t i on s , among o ther
d i f f e r e n c e s .
C o m p a r e d t o most w a t e r b o d i e s , t h e Great Sal t Lake i s a r e l a t i v e l y s i m p l e
eco sys tem. At the b o t t o m of the f o o d cha in are the p r i m a r y p r o d u c e r s , 7 s p e c i e s
o f green a l g a e , 17 d i a t o m s , 1 d i n o f l a g e l l a t e , and 4 s p e c i e s o f p h o t o s y n t h e t i c
bac t er ia . T h e s e p r i m a r y p r o d u c e r s are t h en consumed by b r i n e s h r i m p and brine
f l i e s . The brine s h r i m p are an i m p o r t a n t economic resource for U t a h . A b o u t 10
m i l l i o n p o u n d s o f brine s h r i m p eggs are harve s t ed each year, m a i n l y f or s a l e t o th e
a q u a c u l t u r e i n d u s t r y in J a p a n . Both the brine f l i e s and brine s h r i m p serve as a
f o o d source f or r e s i d e n t and m i g r a t o r y s hor eb i rd s and g u l l s . Not o n l y i s there
concern about damage to the brine s h r i m p and its f o o d source the a l g a e , there is
concern that t h e - b r i n e s h r i m p and b r i n e - f l i e s c o u l d b i o c o n c e n t r a t e c o n t a m i n a n t s
which c o u l d then a d v e r s e l y . a f f e c t . t h e b i r d s which eat them.
The l i t e r a t u r e on t o x i c i t y - o f m e t a l s to brine s h r i m p is not ex t ens ive . A summary
of the l i t e r a t u r e v a l u e s i s g iven in T a b l e 1.20.



T A B L E 1.20
T O X I C I T Y O F M E T A L S T O B R I N E S H R I M P

coc

A r s e n i c @
C a d m i u m
C o p p e r # tes t 1
C o p p e r # t e s t 2
S e l e n i u m @
Z i n c

^©fiE&^. &,?•.£
: ' • : . • ' ! ' - . . • " . • • • - : ' • " - • • " ' ; • ' • ' : .\ ; \;" ; :i

8 m g / l
0.5 m g / 1

.0.025 m g / 1
0.3 m g / 1
3 m g / 1
0.1 m g / 1

' ! = i M A E L . ' / • ' <

1 5 m g / 1
5 m g / 1
0.050 m g / 1
1.0 m g / 1
8 m g / 1
0.5 m g / 1

^Chronic value.

1 1 m g / 1
1.5 8 m g / 1
0.035 m g / 1
0.548 m g / 1
5 m g / 1
0.224 m g / 1

T o x i c i t y
t h r e sho ld wi th

: s a f e t y f a c t o r *
-
0.790 m g / 1
0.0 18 m g / 1
0.274 m g / 1
-
0.1 12 m g / 1

* a p p l i e s i f l a b o r a t o r y s t u d i e s d i d n o t e v a l u a t e r e p r o d u c t i o n , t o x i c i t y t h r e s h o l d = c h r o n i c / 2 .
@ based on b i oa s say t e s t s u s i n g Grea t Sal t Lake water c o n d u c t e d by K e n n e c o t t c o n s u l t a n t s .
# t w o s t u d i e s w i th r a d i c a l l y d i f f e r e n t r e s u l t s .

F o r s e l e n i u m K e n n e c o t t c o n d u c t e d b i oa s say s o n a l l t h e c o m p o n e n t s o f t h e G r e a t
. Sal t Lake e co sys t em. The r e s u l t s ar e g iven in T a b l e 1 .21 be low:

T A B L E 1 .21
S E L E N I U M T O X I C I T Y R E S U L T S F O R G R E A T S A L T L A K E B I O T A

S p e c i e s . ... ... .; 7:., . : ; S b l e n a i t e : : ; : : ; , ... ; S e l e n i t e
A C U T E T O X I C I T Y
Brine f l i e s
Brine s h r i m p
Green a l g a e

490 m g / 1 .
78 m g / 1
32-45 m g / 1

-
6.8 m g / 1
1 2 0 - 149 m g / 1

C H R O N I C T O X I C I T Y
Brine S h r i m p
Green a l g a e

5 m g / 1 .
14 m g / 1 • . 5.8 m g / 1

W h e n the chronic t o x i c i t y t h r e s h o l d f or brine s h r i m p was compared to water
q u a l i t y , most of the Lake COC c o n c e n t r a t i o n s were w e l l b enea th the l e v e l o f

1.32



concern. The one e x c e p t i o n was the water q u a l i t y o f Lee Creek w i t h regard to
c o p p e r ( i f t h e lower t o x i c i t y t h r e s h o l d i s u s e d ) . A l t h o u g h t h i s i s i n t e r e s t i n g ,
K e n n e c o t t no l o n g e r d i s c h a r g e s to Lee Creek so t h i s r e s u l t i s now moot.
The hazard q u o t i e n t s which compare t o x i c i t y t o env ironmenta l c o n c e n t r a t i o n s are
given f o r t h e brine s h r i m p i n t h e Grea t S a l t Lake i n T a b l e 1.22.

T A B L E 1.22
H A Z A R D Q U O T I E N T F O R B R I N E S H R I M P

( C o n c e n t r a t i o n i n t h e G r e a t S a l t L a k e / t o x i c i t y t h r e s h o l d )

coc
A s
Cd
Cu*
Pb
S e
Zn

1 T 9 7 0 ' : s t u d i e s / ' < ;

0.009
0.001
0 . 5 0 '
0.002
0.001
0.098

.•<^7;-'Ditch : . .i;

0.008
• O.OOl
0.39
O.OOl
0.001
0.022

' • L e e Creek

0.006
O.OOl
1.78
O.OOl
O.OOl
0.022

i r F a r m i n g t o n Bay
control
0.001
O.OOl
0.50
O.OOl
O.OOl
0.022

"conservative t h r e s h o l d used
The f a t e o f the m e t a l s in the Lake i s s e q u e s t r a t i o n in the lake s e d i m e n t s . Because
the bo t t om of the Lake in the central p o r t i o n is anoxic , the m e t a l s p r e c i p i t a t e out
a s i n s o l u b l e s u l f i d e s . At l ea s t one s t u d y i n d i c a t e s t ha t some m e t a l s are i n c r e a s i n g
i n t h e s e d i m e n t s ( C d , C u , P b , Z n ) . W h i l e t h e s e d i m e n t s have p o t e n t i a l i n
e v a l u a t i n g t h e p o l l u t i o n h i s t o r y o f t h e L a k e , t h e e c o l o g i c a l s i g n i f i c a n c e i s s m a l l i f
i t e x i s t s a t a l l .
No a t t e m p t was made t o assess e c o l o g i c a l changes due t o i n c r e a s i n g p o l l u t i o n
l o a d s . Part o f the d i f f i cul ty i s that the water q u a l i t y has s tayed about the same

• over the l a s t 30 years because the m e t a l s q u i c k l y p r e c i p i t a t e out to the s e d i m e n t s
arid a c c u m u l a t e there. O n l y at the m i x i n g zone are t h e i r any d i f f e r e n c e s and the
currents and winds q u i c k l y mix these areas into the lake. The brine shr imp
h a r v e s t - f l u c t u a t e s f r o m year t o year a n d s t i l l there i s enough l e f t f o r t h e b i r d s . I t
w o u l d b e a l m o s t i m p o s s i b l e t o j u d g e s m a l l changes due t o p o l l u t i o n g i v e n th e
f i s h e r i e s pre s sure a n d t h e i m p a c t ' o f bird p r e d a t i o n .
A l t h o u g h no t o f t e n c on s id e r ed in d e v e l o p m e n t o f water q u a l i t y c r i t e r i a or in
U P D E S p e r m i t l i m i t a t i o n s , there wa s a concern tha t th e brine s h r i m p c o u l d
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b i o c o n c e n t r a t e the m e t a l s and t h e r e f o r e p r e s en t a r i sk to the b i r d s which f e e d on
t h e s h r i m p . T h i s concern wa s e v a l u a t e d u s i n g both f i e l d and l a b o r a t o r y s t u d i e s .
N o n e o f t h e brine s h r i m p c o l l e c t e d i n t h e f i e l d near t h e K e n n e c o t t o u t f a l l b y t h e
K e n n e c o t t i n v e s t i g a t o r s e x c e eded t h e N O A E L S f o r b i r d s ( w i t h t h e e x c e p t i o n o f
one zinc v a l u e near the C-7 D i t c h ) .
I n order t o d e v e l o p a water q u a l i t y goal f o r t h e Great S a l t Lake a n d then d e r iv e
d i s c h a r g e l i m i t s f o r t h e s e l e n i u m i n K e n n e c o t t d i s c h a r g e s , a r e l a t i o n s h i p between
s e l enium content in the brine s h r i m p and the concentrat ion of s e l e n i u m in the
water wa s e s t i m a t e d . In order t o achieve l e s s t h a n 5 ppm b o d y burden o f s e l e n i u m
i n .the s h r i m p ( t h e avian d i e t a r y t o x i c i t y t h r e s h o l d ) , t h e s e l e n i u m c o n c e n t r a t i o n i n
the water s h o u l d not be greater than 27 p p b . The s e l e n i u m d i s c h a r g e l i m i t used in
the K e n n e c o t t U P D E S p e r m i t i s 27 x 2 ( m i x i n g zone d i l u t i o n ) or 54 ppb s e l e n i u m .
T h i s v a l u e i s p r o b a b l y c on s e rva t iv e because i t assumes that 100% of the b ird d i e t
i s brine s h r i m p near th e K e n n e c o t t o u t f a l l . It i s a l s o based on t o x i c i t y r e s u l t s
u s ing o r g a n o s e l e n i u m ( s e l e n o m e t h i o n i n e ) rather than s e l e n a t e , th e l e s s t o x i c f o r m
a c t u a l l y p r e d o m i n a n t i n t h e K e n n e c o t t d i s c h a r g e s .
T h e S a l t Lake o f f i c e o f t h e U . S . F i s h a n d W i l d l i f e S e r v i c e a l s o s t u d i e d t h e
s e l e n i u m c on t en t o f t h e brine s h r i m p . The c o n c e n t r a t i o n s ranged f r o m 1.099 -
4.548 p p m s e l e n i u m d r y w e i g h t , a v e r a g i n g 2.33 p p m . T h e h i g h e s t s e l e n i u m
c o n c e n t r a t i o n s were i n s a m p l e s nor thwe s t o f A n t e l o p e I s l a n d . T h e s h r i m p
s a m p l e s near Kenneco t t ' s o u t f a l l were h i g h in several m e t a l s r e l a t i v e t o other
l o c a t i o n s ( a l u m i n u m , barium, c a d m i u m , chromium, c o p p e r , iron, mercury,
m o l y b d e n u m , n i c k e l , l e a d , s t r o n t i u m , v a n a d i u m , and z i n c ) , bu t no t s e l e n i u m .
S i n c e the s e s t u d i e s were p e r f o r m e d , t h e s e l e n i u m sources t o t h e G a r f i e l d w e t l a n d s
have been r e d i r e c t e d t o K e n n e c o t t ' s p ro c e s s water c i r c u i t . A t l e a s t a f r a c t i o n o f
s e l e n i u m load i s d i s c h a r g e d t o t h e Grea t S a l t Lake . I t i s c l e a r t h a t s e l e n i u m w a s a
p o t e n t i a l r i sk t o t h e b i r d s i n t h e K e n n e c o t t G a r f i e l d w e t l a n d s . G i v e n a l l t h e
u n c e r t a i n t i e s in t h e s e c a l c u l a t i o n s , i t i s crucial to c o n t i n u e to m o n i t o r the s i t u a t i o n
to ensure that there is no damage done to the Lake or it s v a l u a b l e aquat i c l i fe and
avian resources. T h e U P D E S p e r m i t l i m i t a t i o n i s i m p o r t a n t f o r both t h e
C E R C L A d e c i s i o n s a n d e n f o r c e m e n t b y t h e U t a h D i v i s i o n o f W a t e r Q u a l i t y .
More d e t a i l on how the s e f i n d i n g s were used for d e c i s i o n - m a k i n g i s g iven in the
sub s equent c h a p t e r s .
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S e c t i o n 2 : M a g n a M i l l s a n d T a i l i n g s Pond
( K e n n e c o t t N o r t h Z o n e , O U 1 5 )

A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n
1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e unit

T h e M a g n a T a i l i n g s Pond O p e r a b l e U n i t ( O U 1 5 ) i n c l u d e s t h e f i r s t s t e p o f
th e mineral b e n e f i c i a t i o n p r o c e s s i n c l u d i n g the g r i n d i n g o f the ore and the
s e p a r a t i o n o f t h e m i n e r a l s f r o m t h e ground o r e v i a g r a v i t y a n d f l o t a t i o n . I t
a l s o i n c l u d e s t h e waste areas a s s o c ia t ed w i t h th e g r i n d i n g and
c o n c e n t r a t i n g o p e r a t i o n s . I t i n c l u d e s t h e m a j o r f a c i l i t i e s , t h e B o n n e v i l l e
Crusher , t h e M a g n a M i l l , t h e h i s t o r i c A r t h u r M i l l , a n d t h e S o u t h a n d N o r t h
T a i l i n g s I m p o u n d m e n t s . T h e r e l a t i o n s h i p o f t h e m i l l i n g a c t i v i t i e s t o t h e
ore b e n e f i c i a t i o n and pro c e s s is shown on F i g u r e 2.1.

2 . Fac i l i t i e s l o c a t e d w i t h i n OU 15
T h e l i s t o f f a c i l i t i e s w i t h i n O p e r a b l e U n i t 1 5 ( T a b l e 2 . 1 ) i s e x t e n s i v e a n d
g e n e r a l l y i n c l u d e s o r e m i l l i n g f a c i l i t i e s a n d i n f r a s t r u c t u r e a n d waste s i t e s
a s s o c i a t ed w i th t h e m i l l i n g proce s s . T o d a y t h e o n l y o p e r a t i n g m i l l i n g
f a c i l i t y i s l o c a t e d i n t h e K e n n e c o t t S o u t h Zone s i t e , a n d t h i s f a c i l i t y s ends
i t s wastes t o t h e waste s i t e s l o c a t e d i n t h e K e n n e c o t t N o r t h Zone O U 1 5 .
F o r c l a r i t y , t h i s S e c t i o n i s d i v i d e d i n t o f o u r p a r t s . S u b p a r t 1 d e s c r i b e s t h e
f a c i l i t i e s a s s o c i a t e d w i t h t h e o r e m i l l i n g p ro c e s s a t t h e s i t e a n d minor p i l e s
o f wastes. S u b p a r t 2 ' d e s c r i b e s t h e m a j o r waste s t o rage f a c i l i t y , i t s
i n f r a s t r u c t u r e , and the wastes buried beneath the f a c i l i t i e s . S u b p a r t 3
d e s c r i b e s an area, f o r m e r l y in a g r i c u l t u r a l use. tha t was p u r c h a s e d for the
p u r p o s e s o f m i t i g a t i n g w e t l a n d l o s s e s when the waste s t o r a g e area was
e x p a n d e d . S u b p a r t 4 d e s c r i b e s the nearby power g e n e r a t i n g p l a n t s used to

- ' p r o v i d e e l e c t r i c i t y t o t h e m i l l s (and o ther K e n n e c o t t f a c i l i t i e s ) .
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F i g u r e 2 . 1 : F L O W C H A R T O F M I L L S

Ore f r o m Bingham C a n y o n M i n e

C r u s h i n g a n d G r i n d i n g

R e a g e n t s f r o m S t i l l W a t e r f r o m Proc e s s C i r c u i t

C o n c e n t r a t e s s h i p p e d
to s m e l t e r

T a i l i n g s a n d most o f t h e
water t o t h e T a i l i n g s P o n d

C-7 D i t c h to Lee Creek
t o t h e Great S a l t Lake
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T A B L E 2 . 1
L I S T O F F A C I L I T I E S A T O U 1 5 A N D G E N E R A L D E S C R I P T I O N

F A C I L I T Y • ' . - . ; , ' ; : - : / ; " • , • ! ^ N C T I O N RELATION TO OU 15
S U B P A R T 1 : O R E M I L L I N G F A C I L I T I E S
M a g n a L e a c h i n g F a c i l i t y

L i m e K i l n s

L i m e S l a c k i n g P l a n t

Bos t on C o n s o l i d a t e d M i l l
( A r t h u r C o n c e n t r a t o r )

Reagent S t i l l s

F o u n d r y

W e s t D e b r i s S i t e

R a i l r o a d D e b r i s S i t e

C r u c i b l e S i t e

A r t h u r S e c o n d L i n e
D i t c h
P i p e l i n e s o i l s

Recover c o p p e r f r o m
o x i d i z e d o r e u s i n g s u l f u r i c
acid l each
To m a n u f a c t u r e l i m e by
h e a t i n g l i m e s t o n e in k i l n s
T o m a n u f a c t u r e "mi lk o f
l ime" ( c a l c i u m h y d r o x i d e )
f r o m l i m e
G r i n d ores and recover m e t a l
s u l f i d e s b y f l o t a t i o n

M a n u f a c t u r e o f r e a g e n t s used
in ore f l o t a t i o n at the M a g n a
a n d A r t h u r M i l l s
M a n u f a c t u r e s emi- s t e e l b a l l s
used in th e g r i n d i n g c i r c u i t s
o f t h e m i l l s
D u m p o f b u i l d i n g ma t e r ia l
and lab g l a s s and c r u c i b l e s
P i l e o f various wastes used as
a barrier at the end of a
r a i l r o a d spur
D u m p o f l ab was t e s , g l a s s ,
c r u c i b l e s f r o m t h e A r t h u r
M i l l A s s a y L a b
S u s p e c t e d c o n t a m i n a t i o n
f r o m r a i l r o a d s p i l l a g e
S u s p e c t e d c o n t a m i n a t i o n
f r o m p i p e l i n e l e a k s '

F o r m e r vat s used f o r water
s t o r a g e f o r M a g n a M i l l

L o c a t e d in f o r m e r M a g n a
L e a c h i n g f a c i l i t y b u i l d i n g
L o c a t e d a t f o r m e r M a g n a
L e a c h i n g f a c i l i t y , p r o d u c t
s h i p p e d t o t h e m i l l s .
S e n t c o n c e n t r a t e s t o s m e l t e r
a n d waste s ( m a i n l y t a i l i n g s )
t o t h e M a g n a T a i l i n g s Pond
L o c a t e d b e h i n d A r t h u r M i l l ,
r e a g e n t s sent t o m i l l s v ia a
p i p e l i n e a n d r a i l c a r s
S l a g d u m p e d o n s i t e near
A r t h u r M i l l

N e a r A r t h u r M i l l

N e a r A r t h u r M i l l

W a s t e s g enera t ed b y A r t h u r
M i l l A s s a y L a b

N e a r A r t h u r M i l l

A t A r t h u r s h o p b u i l d i n g .
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B o n n e v i l l e C r u s h e r

S c r a p Y a r d

B o n n e v i l l e G a t e H i l l s i d e

L i t t l e V a l l e y S e t t l e m e n t
P o n d s

N o r t h S l o p e S i t e

N o r t h C o n c e n t r a t o r ( M a g n a
M i l l )

R a i l r o a d S l o p e S i t e

C o n c e n t r a t e L o a d i n g

East D e b r i s S i t e

t ^ U N G t j l b N .
C r u s h and g r i n d ores

F o r m e r c o n c e n t r a t e , c o a l , and
r a i l r o a d s t o rage yard
F o r m e r s t o r a g e area for ores
f o r p r e c i o u s m e t a l s recovery
P o n d s f or c o l l e c t i o n o f or e
w h i c h ran o f f f r o m s torm
event s at B o n n e v i l l e C r u s h e r
P i l e s f r o m c l e a n i n g p r o j e c t s
at B o n n e v i l l e C r u s h e r
F l o t a t i o n o f ground ores
p r o d u c e d at B o n n e v i l l e ,
f o r m e r l y a f u l l m i l l w i t h
g r i n d i n g a n d f l o t a t i o n c i r c u i t s
S l a g a n d meta l d e b r i s d u m p

W h e r e c o n c e n t r a t e s are
l o a d e d onto r a i l cars, s p i l l a g e
at t h i s s i t e
W a s t e ore and me ta l d e b r i s
d u m p

RELATION TO OU 15
G r o u n d ores sent to M a g n a
C o n c e n t r a t o r f o r f u r t h e r
p r o c e s s i n g
N e a r B o n n e v i l l e entrance
gate
N e a r B o n n e v i l l e entrance
gate
D o w n h i l l f r o m B o n n e v i l l e
C r u s h e r

On a s l o p e next to B o n n e v i l l e
C r u s h e r
W a s t e s ( m a i n l y t a i l i n g s ) sent
t o M a g n a T a i l i n g s P o n d ,
c o n c e n t r a t e s sent t o s m e l t e r

A d j a c e n t t o M a g n a
C o n c e n t r a t o r
A d j a c e n t t o M a g n a
C o n c e n t r a t o r

A d j a c e n t t o M a g n a
C o n c e n t r a t o r

S U B P A R T 2 : S O U T H A N D N O R T H T A I L I N G S I M P O U N D M E N T S , T H E I R
I N F R A S T R U C T U R E A N D B U R I E D F A C I L I T I E S
D i v i n g Board T a i l i n g s

T a i l i n g s S l u r r y P i p e l i n e

U s e d t o t e m p o r a r i l y s tore
t a i l i n g s d u r i n g u p s e t
c o n d i t i o n s when repai.rs are
made t o M a g n a T a i l i n g s
Pond i n t a k e s
U s e d t o t r a n s p o r t t a i l i n g s
f r o m t h e C o p p e r t d n
C o n c e n t r a t o r ( S o u t h Z o n e ) t o
N o r t h T a i l i n g s I m p o u n d m e n t

A d j a c e n t t o M a g n a T a i l i n g s
P o n d and M a g n a
C o n c e n t r a t o r

E n d s a t t h e M a g n a T a i l i n g s
Pond
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C o n c e n t r a t e S l u r r y P i p e l i n e U s e d to t r a n s p o r t

c o n c e n t r a t e s t o the s m e l t e r
A d j a c e n t t o T a i l i n g s S l u r r y
L i n e

M a g n a M i l l F l u m e T r a n s p o r t t a i l i n g s f r o m t h e
M a g n a M i l l t o t h e S o u t h
T a i l i n g s I m p o u n d m e n t

E n d e d a t S o u t h T a i l i n g s
I m p o u n d m e n t

S o u t h T a i l i n g s I m p o u n d m e n t Received and p e r m a n e n t l y
s tored t a i l i n g s (and o ther
w a s t e s ) f r o m t h e m i l l s a n d
conc en t ra t or s

V e r y l a r g e f a c i l i t y l o c a t e d o n
t h e shores o f t h e G r e a t S a l t
L a k e

A r t h u r S t e p b a c k
R e p o s i t o r y

Receives and p e r m a n e n t l y
s t o r e s waste s e x c a v a t e d
d u r i n g t h e S u p e r f u n d p r o j e c t s
on s i t e

L o c a t e d on the s i d e o f the
S o u t h T a i l i n g s I m p o u n d m e n t

" a i l i n g s Pond L a n d f i l l D u m p f o r general o f f i c e ,
l unchroom trash and
c o n s t r u c t i o n d e b r i s

L o c a t e d on t op o f th e S o u t h
T a i l i n g s I m p o u n d m e n t ,
bur i ed b y t a i l i n g s , l o c a t i o n s
c h a n g e

Ragtown and S n a k e t o w n H i s t o r i c towns bur i ed by
t a i l i n g s

Buried b y t h e S o u t h T a i l i n g s
I m p o u n d m e n t

H i s t o r i c Roads H i s t o r i c roads p a r t i a l l y bur i ed
b y t a i l i n g s

I n c l u d e s s e c t i o n s o f t h e
L i n c o l n H i g h w a y ( f i r s t
t r a n s c o n t i n e n t a l h i g h w a y )

R i t e r H i s t o r i c r a i l r o a d s t a t i o n
buried by t a i l i n g s , moved ,
then buri ed again

Buried b y t h e S o u t h T a i l i n g s
I m p o u n d m e n t

H i s t o r i c R a i l routes H i s t o r i c rail rou t e s buried by
t a i l i n g s , moved then buried
once aga in

Buried by the S o u t h and
N o r t h T a i l i n g s
I m p o u n d m e n t s , v e s t i g e s s t i l l
v i s i b l e i n w e t l a n d s

N o r t h T a i l i n g s I m p o u n d m e n t M a g n a T a i l i n g s Pond w a s
e x p a n d e d - i n t o w e t l a n d s j u s t
to the north of the current
pond

T h e N o r t h T a i l i n g s
I m p o u n d m e n t bur i ed a
number o f i n d u s t r i a l f a c i l i t i e s

Chevron F e r t i l i z e r P l a n t P r o d u c e d p h o s p h a t e f e r t i l i z e r Buried b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t
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M o r i o n S a l t P l a n t P o n d s created to e v a p o r a t e

water f r o m t h e G r e a t S a l t
Lake. The s a l t was g a t h e r e d ,
c l e a n e d and s o l d as road s a l t .

Buried b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t

S U B P A R T 3 : R E S T O R E D W E T L A N D S A S S O C I A T E D W I T H T H E N O R T H T A I L I N G S
I M P O U N D M E N T C O N S T R U C T I O N
W e t l a n d s M i t i g a t i o n Area W e t l a n d s r e s t o r a t i o n area to

the north and east of the
N o r t h T a i l i n g s I m p o u n d m e n t

U s e d t o c o m p e n s a t e f o r
j u r i s d i c t i o n a l w e t l a n d s bur i ed
b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t

M o r t o n S a l t V a c a n t l a n d , u n o f f i c i a l d e b r i s
d u m p

U s e d t o c o m p e n s a t e f o r
j u r i s d i c t i o n a l w e t l a n d s bur i ed
b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t

B o t h w e l l and S w a n e r C a t t l e g r a z i n g area U s e d t o c o m p e n s a t e f o r
j u r i s d i c t i o n a l w e t l a n d s bur i ed
b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t

H e u g h s C r e e k A s s o c . C a t t l e g r a z i n g area, u n o f f i c i a l
d u m p f o r garbage

U s e d t o c o m p e n s a t e f o r
j u r i s d i c t i o n a l w e t l a n d s bur i ed
b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t

B l a c k h a w k Pond C o n s t r u c t e d by a d u c k -
h u n t i n g c l u b

U s e d t o c o m p e n s a t e f o r
j u r i s d i c t i o n a l w e t l a n d s bur i ed
b y t h e N o r t h T a i l i n g s
I m p o u n d m e n t

N o r t h P t . C o n . Canal O f f s h o o t o f S u r p l u s Canal
(exce s s waters f r o m J o r d a n
River)

P r o v i d e s water f o r n ew p o n d s
a t t h e W e t l a n d M i t i g a t i o n
Area

G o g g i n Drain O f f s h o o t o f S u r p l u s Canal
(exc e s s waters f r o m J o r d a n
R i v e r )

P r o v i d e s water f or new p o n d s
a t t h e W e t l a n d M i t i g a t i o n
A r e a .

S U B P A R T 4 : P O W E R P L A N T S A N D W A S T E S
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H i s t o r i c Power P l a n t

Current Power P l a n t

Power S t a t i o n

R a i l Grave Y a r d

J U N C T I O N . . ; ; . . ' . . \
S t e a m g e n e r a t i o n used to
p r o v i d e e l e c t r i c i t y t o m i l l s

E q u i p p e d t o g enera t e
e l e c t r i c i t y u s i n g coal or gas
as a f u e l , f or K e n n e c o t t use,
excess s o l d t o U t a h Power
and L i g h t Co.
T h i s was l a t e r i d e n t i f i e d a s
t h e S e c t i o n 2 1 P u m p S t a t i o n
Power p l a n t s l a g used as
s u r f a c e f o r r a i l d i s m a n t l i n g
o p e r a t i o n

RELATION TO OU 15
L o c a t e d near t h e M a g n a M i l l ,
the wastes were sent to the
S o u t h T a i l i n g s I m p o u n d m e n t
Loca t ed near t h e M a g n a M i l l ,
waste s are sent to the N o r t h
T a i l i n g s I m p o u n d m e n t

Located S o u t h and East of the
S o u t h T a i l i n g s I m p o u n d m e n t
L o c a t e d near B o n n e v i l l e
Crusher .

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1 . A c t i v i t i e s a t t h e s i t e w h i c h l e d t o c o n t a m i n a t i o n

. SUB PART I: ORE MILLING FACILITIES
F o l l o w i n g t h e d i s c o v e r y o f l o w grade p o r p h y r y c o p p e r ores i n t h e B i n g h a m
Canyon M i n i n g D i s t r i c t , two c o m p a n i e s were f o r m e d t o take a d v a n t a g e o f t h i s
d i s c o v e r y . Both c o m p a n i e s , U t a h C o p p e r a n d Bos ton C o n s o l i d a t e d , r e a l i z e d tha t
for the venture to be e c o n o m i c a l , l a r g e v o l u m e s of ore wou ld have to be e x c a v a t e d
and p r o c e s s e d . But space was l i m i t e d in B i n g h a m C a n y o n , and th er e was no
room f o r t h e p r o c e s s i n g f a c i l i t i e s a n d t h e wastes t h e y p r o d u c e d . Both U t a h
C o p p e r a n d Bos ton C o n s o l i d a t e d d e c i d e d t o l o c a t e t h e i r p r o c e s s i n g f a c i l i t i e s near
th e shores o f th e Great Sal t Lake where, there was a d e q u a t e spac e f or th e m i l l s and
wastes , there was a r e l i a b l e water s u p p l y , and there were s l o p e s where the l o ca l
t e rra in f a c i l i t a t e d g r a v i t y f l o w through t h e p l a n t s . S h o r t l y a f t e r t h e t w o m i l l s were
c o n s t r u c t e d , U t a h C o p p e r and Boston C o n s o l i d a t e d merged in 1910 f o r m i n g one
c o m p a n y which owned both m i l l s . U t a h C o p p e r renamed t h e m i l l s . T h e o r i g i n a l
U t a h C o p p e r M i l l w a s c a l l e d t h e M a g n a M i l l , a n d t h e o r i g i n a l Bos ton
C o n s o l i d a t e d M i l l w a s c a l l e d t h e A r t h u r M i l l . A f t e r t h e A r t h u r M i l l w a s c l o s e d ,
t h e M a g n a M i l l w a s s o m e t i m e s c a l l e d t h e N o r t h C o n c e n t r a t o r .
W h e n f i r s t c o n s t r u c t e d , b o th m i l l s used a t w o s t e p proce s s . F i r s t , t h e ores were
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crushed a n d ground u s i n g r o t a t i n g c o n t a i n e r s c o n t a i n i n g s t e e l b a l l s o r rods .
S e c o n d , t h e ground o r e w a s s e p a r a t e d i n t o t w o f r a c t i o n s . T h e f r a c t i o n c o n t a i n i n g
t h e v a l u a b l e m i n e r a l s ( o r c o n c e n t r a t e ) w a s s l i g h t l y h e a v i e r t h a n t h e host rock
f r a c t i o n ( o r t a i l i n g s ) ; t h e r e f o r e , t h e c o n c e n t r a t e f r a c t i o n c o u l d b e s e p a r a t e d f r o m
t h e t a i l i n g s f r a c t i o n b y grav i ty . L a t e r o n , e x p e r i m e n t a t i o n w i t h f l o t a t i o n
t e c h n o l o g y d e m o n s t r a t e d a b e t t e r s e p a r a t i o n e f f i c i e n c y f o r t h e t w o f r a c t i o n s , a n d
bo th m i l l s were e q u i p p e d w i th f l o t a t i o n c i r c u i t s t o r e p l a c e t h e o l d e r g r a v i t y
t e c h n i q u e s . F l o t a t i o n r equ ir e s a d d i t i o n o f a c h e m i c a l m i x t u r e wh i ch a t t r a c t s t h e
m i n e r a l s u l f i d e s . T h e minera l s u l f i d e s a r e f l o a t e d t o t h e s u r f a c e o n a i r b u b b l e s
because t h e c h e m i c a l m i x t u r e i s s u r f a c e a c t iv e . T h e s u l f i d e s a r e then c o l l e c t e d
f r o m t h e s u r f a c e b y s k i m m i n g t h e f r o t h . T h e t a i l i n g s which d o n o t c o n t a i n
economic amount of m e t a l s are dra ined off the b o t t o m and are then d i s p o s e d .
MAGNA LEACHING FACILITY. In order to recover c o p p e r f r o m o x i d i z e d ore
f r o m t h e c a p o f t h e o r e b o d y , U t a h C o p p e r b u i l t a l e a c h i n g p l a n t j u s t s o u t h o f i t s
m i l l in Magna. Ore was l e a c h e d in 12 concre t e vats (each 100 f e e t by 50 f e e t by
1 7 . 5 f e e t ) u s i n g s u l f u r i c a c id . T h e c o p p e r e x t r a c t e d f r o m t h e o r e i n t o t h e a c id w a s
recovered u s i n g s c rap iron ( s i m i l a r t o the p r o c e s s used a t the p r e c i p i t a t i o n p l a n t a t
the S o u t h Z o n e ) . The l e a c h e d ore was e x c a v a t e d f r o m the t a n k s and p l a c e d on a
nearby h i l l s i d e . T h e p l a n t w a s b u i l t i n 1 9 1 6 w i t h a c a p a c i t y o f 2000 t o n s / d a y a n d
was t ak en out o f service in 1920. After c l o s u r e , the t a n k s were used aga in for
p r o d u c t i o n of l i m e and are now in use for water s t o rage . The current c oncr e t e
vat s are d i v i d e d i n t o three s e c t i o n s . The wes tern two s e c t i o n s each measure about
100 f e e t x 250 f e e t and are f i l l ed w i t h water. The t h i r d p o r t i o n measures about
100 f e e t x 100 f e e t and o n l y a p o r t i o n o f the w a l l s remain. The water i s used for
e m e r g e n c y make-up water f o r t h e c o o l i n g towers a t t h e power p l a n t . T h e s e t a n k s
are above g r o u n d .
Lime kilns. F o r m e r l y l o c a t e d a t the s m e l t e r , the l i m e k i l n s used to p r o d u c e l i m e
f o r t h e m i l l s were r e l o c a t e d t o t h e M a g n a M i l l s i t e i n 1 9 2 9 . T h e y were i n s t a l l e d i n
t h e b u i l d i n g which housed t h e M a g n a l e a c h i n g f a c i l i t y . O n e rotary k i l n w a s 6 f e e l
by 125 f e e t and the o ther was 8 f e e t by 125 f e e t . Both were f i r e d by p u l v e r i z e d
coal a t f i r s t , then by e l e c t r i c i t y . The f i r s t k i l n wa s used t o p r e h e a t th e l i m e s t o n e
and the second was used to burn the l i m e s t o n e c r e a t i n g l i m e ( c a l c i u m o x i d e ) .
Each k i l n h a d a s t e e l s ta ck p a r t i a l l y l i n e d w i t h f i r e b r i c k . O r i g i n a l l y t h e c a p a c i t y
was about 120 t o n s / d a y , but in 1936 the c a p a c i t y was increased to 200 t o n s / d a y .
Lime slacking plant. A l s o l o c a t e d in th e b u i l d i n g o f t h e M a g n a l e a c h i n g f a c i l i t y
w a s a l i m e s l a c k i n g p l a n t , o r i g i n a l l y c o n s t r u c t e d i n 1 9 2 5 . T h e c a l c i u m o x i d e
p r o d u c e d by the k i l n s was crushed and water was a d d e d to f o r m " m i l k of l ime"
( c a l c i u m h y d r o x i d e ) . The " m i l k of l ime" was s tored in a s t o rage tank at M a g n a
and sent by rai l to A r t h u r . L a t e r ( 1 9 2 9 ) , the l i m e was sent via a 4 inch p i p e l i n e to
A r t h u r . C u r r e n t l y , t h e area where t h e l i m e k i l n s a n d l i m e s l a c k i n g p l a n t w a s
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l o c a t e d is paved and is in use as a l a y d o w n yard - b r i c k s , p i p e s , and e l e c t r i c
t r a n s f o r m e r s .
BOSTON CONSOLIDATED MILL (ARTHUR CONCENTRATOR). In 1906, the
Boston C o n s o l i d a t e d C o m p a n y began c o n s t r u c t i o n o f a l a r g e o r e m i l l i n g f a c i l i t y
a d j a c e n t to the s i t e o f the ASARCO s m e l t e r (see OU 1 3 ) . L o c a t e d on a 810 acre
s i t e , th e m i l l wa s pu t i n t o o p e r a t i o n in 1909 w i t h a c a p a c i t y o f 3000 t o n s / d a y :
U t a h C o p p e r , which was o p e r a t i n g i t s own p l a n t next door, bough t ou t the Bos t on
C o n s o l i d a t e d C o m p a n y a n d a l l i t s f a c i l i t i e s i n 1 9 1 0 , a n d U t a h C o p p e r ended u p
wi th t w o m i l l s s i d e b y s i d e . T h e f o r m e r Bos t on C o n s o l i d a t e d M i l l , renamed t h e
A r t h u r M i l l , e x p a n d e d i n c a p a c i t y t o 8000 t o n s / d a y . Based o n t h e r e s u l t s o f
f l o t a t i o n e x p e r i m e n t s whi ch began i n 1 9 1 4 , t h e A r t h u r m i l l w a s e q u i p p e d w i t h a
f l o t a t i o n c i r c u i t b y 1 9 1 8 a n d f l o t a t i o n c o m p l e t e l y r e p l a c e d t h e g r a v i t y s e p a r a t i o n
t e c h n o l o g y b y 1926. F l o t a t i o n r e a g e n t s t e s t e d a t t h e m i l l i n c l u d e d coal t a r
cr eo so t e , p e t r o l e u m , p e t r o l e u m r e s i d u u m , p e t r o l e u m s tove o i l . p i n e o i l , reco p i n e
o i l , reco t u r p e n t i n e , c a l u r a ( l i m e , s u l f u r a n d s o d i u m h y d r o x i d e ) , ro s in , l i m e , s oap
s o l u t i o n , s o d i u m s u l p h i d e , s o d i u m h y d r o x i d e , l i g h t o i l , coal tar, p h e n o l s , s u l p h u r i c
a c i d , a l p h a n a p h t h y l a m i n e , x y l i d i n e , t h i o c a r b a n i l i d , or tho t o l u i d i n e , a n d p o t a s s i u m
e t h y l z a n t h a t e . I n 1924, a t y p i c a l charge c o n s i s t e d o f creosote o i l , s t eam d i s t i l l e d
p i n e o i l , s o d i u m h y d r o x i d e a n d s u l p h u r . N e w r e a g e n t s f o r f l o t a t i o n were
i n t r o d u c e d in 1925 i n c l u d i n g reco c r e s y l i c acid (a reac t ion p r o d u c t o f c r e s y l i c acid
and p h o s p h o r u s p e n t a s u l f i d e ) and reco a l c o h o l (a r e a c t i o n p r o d u c t o f a l c o h o l and
p h o s p h o r u s p e n t a s u l f i d e ) . T h e t a i l i n g s a n d wha t ever r e a g e n t s were used i n t h e
p r o c e s s were d i s c h a r g e d t o t h e M a g n a T a i l i n g s Pond (see S u b p a r t 2 , O U 1 5 )
D u r i n g the D e p r e s s i o n , the A r t h u r Mil l was c l o s e d between 1930 - 1936 and the
m i l l w a s r e c o n d i t i o n e d a t tha t t i m e . T h e A r t h u r M i l l t h en o p e r a t e d u n t i l 1966
when t h e B o n n e v i l l e C r u s h e r o p e n e d . S o m e a n c i l l a r y a c t i v i t i e s c o n t i n u e d u n t i l
1985 . T h e b u i l d i n g s were d e m o l i s h e d i n 1 9 8 8 - 1 9 8 9 . O n l y t h e A r t h u r M i l l
A d m i n i s t r a t i o n B u i l d i n g a n d a f e w s t o r a g e s h e d s r emain o f t h e o r i g i n a l m i l l a n d
i t s s u p p o r t b u i l d i n g s .

Reagent stills. I n order t o s u p p l y t h e f l o t a t i o n c i r c u i t s o f t h e m i l l s , U t a h C o p p e r
m a n u f a c t u r e d it s own reagent s u s i n g a varie ty of s t i l l s which changed in
c o n f i g u r a t i o n a n d p r o d u c t s a s t h e needs changed. I n 1924, t h e reagent s t i l l
c o n s i s t e d o f a 1000 g a l l o n c y l i n d e r hea t ed w i t h a wood or coal f i r e . The c y l i n d e r
w a s charged w i t h cr eo so t e o i l , p i n e o i l , s o d i u m h y d r o x i d e a n d s u l f u r w i t h t h e
p r o d u c t c o l l e c t e d u s i n g a c o n d e n s e r c oo l ed by water. In 1927. an a t t e m p t was
made to make reco a l c o h o l , but the p r o d u c t was corro s ive and ate t h r o u g h the
reac t i on ve s s e l s . S t o n e w a r e k e t t l e s . w e r e i n s t a l l e d t o c o n t a i n the p r o d u c t bu t were
f r a g i l e . By 1933,-re co c r e s y l i c acid had proved more e f f i c i e n t in the f l o t a t i o n
c i r c u i t s o f t h e m i l l s a n d U t a h C o p p e r converted t h e i r s t i l l s t o p r o d u c e t h i s p r o d u c t .
I n g r e d i e n t s i n c l u d e d c r e s y l i c a c i d , p h o s p h o r u s p e n t a s u l f i d e a n d s o d i u m
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h y d r o x i d e . T h e t w o n i c k e l - c h r o m e s t i l l s h a d a c a p a c i t y o f 2 9 1 g a l l o n s each a n d
were hea t ed w i t h e l e c t r i c i t y . The p r o d u c t was s o d i u m reco c r e s y l i c acid (or
s o d i u m d i c r e s y l d i t h i o p h o s p h a t e , or reco for s h o r t ) and by p r o d u c t s were h y d r o g e n
s u l f i d e a n d water. T h r e e s t i l l s were s t i l l i n o p e r a t i o n i n 1956. W h e n i n v e s t i g a t e d
in 1992. t h e s i t e s t i l l had nine above ground s t o rage t a n k s , s t i l l s , and a r e s ervo ir .
The f a c i l i t i e s were d e m o l i s h e d in 1993 and the s i t e wa s c h a r a c t e r i z e d in 1 9 9 5 .
T h i s s i t e o c cupied 6.5 acres.
Iron foundry. U t a h C o p p e r b u i l t a n iron f o u n d r y a t t h e A r t h u r M i l l t o s u p p l y b o t h
t h e i r m i l l s w i th s t e e l b a l l s a n d o ther s p e c i a l i z e d m e t a l p r o d u c t s . I t w a s i n
o p e r a t i o n by 1 9 1 7 a t which t i m e p r o d u c t i o n was about 1 .8 m i l l i o n p o u n d s per
month. The p r i n c i p a l produc t o f th e f o u n d r y was s emi- s t e e l b a l l s used in b a l l m i l l
g r i n d i n g . The f o u n d r y had 8 s e c t i o n s w i t h 96 water c o o l e d iron m o l d s each w i t h a
c a p a c i t y o f 4 0 b a l l s . T h e m e t a l s ( s t e e l s c r a p , r a i l r o a d t r a c k s , s o f t iron s c r a p , coke
and l i m e rock) were heated in 2 c u p o l a s f i r e d w i t h coke. The m e l t e d m e t a l s were
t r a n s f e r r e d to the m o l d s w i th 3 ton l a d l e s . T h e r e was ano th er c i r c u i t to cast
aluminum and brass part s . T h i s was in a s epara t e b u i l d i n g and had 3 b l a s t
f urnac e s . The b y - p r o d u c t o f t h e f o u n d r y c i r c u i t s wa s a s l a g t h a t wa s s i m p l y
d u m p e d down a n a d j a c e n t h i l l s i d e . T h i s s i t e a n d a d j a c e n t s l a g d u m p o c c u p i e d 2 . 6
acres.
West Debris Site: L o c a t e d west of the A r t h u r A d m i n i s t r a t i o n B u i l d i n g was an 1.1
acre area w h i c h was a d u m p i n g ground for a v a r i e t y o f wastes f r o m the m i l l s .
I n c l u d e d were l a b o r a t o r y g l a s s w a r e a n d c r u c i b l e s f r o m t h e A r t h u r M i l l A s s a y
L a b o r a t o r y , me ta l s h a v i n g s , a n d c o n s t r u c t i o n m a t e r i a l s . S o m e o f t h e m a t e r i a l s
were t a i n t e d wi th a sbe s to s . T h e years o f o p e r a t i o n o f t h i s d u m p a r e unknown.
Railroad Debris Site: L o c a t e d nor th ea s t o f t h e A r t h u r A d m i n i s t r a t i o n B u i l d i n g
was a p i l e of waste s which served as an end of the l i n e barr i er for the ore h a u l a g e
r a i l r o a d . T h e wastes i n c l u d e d me ta l a n d concre te d e b r i s a n d c o n t a m i n a t e d s o i l s .
The year t h i s waste was p l a c e d i s unknown. The p i l e i s 30 f e e t w i d e and 75 f e e t
l o n g (0.05 acres). No removal was ne eded .
Crucible Site: Loca t ed northwes t o f the A r t h u r A d m i n i s t r a t i o n B u i l d i n g was a
0.25 acre d u m p i n g ground o f l a b o r a t o r y waste s f r o m t h e o l d A r t h u r M i l l A s s a y
Labora t ory . W a s t e s i n c l u d e d f i r e assay d e b r i s a n d c r u c i b l e s . T h e years o f
o p e r a t i o n o f t h i s d u m p ar e unknown.
Arthur Second Line Ditch: P r i o r to d i g g i n g a d r a i n a g e d i t c h a l o n g the second l i n e
t r a c k s l o c a t i o n nor thwe s t o f t h e A r t h u r A d m i n i s t r a t i o n B u i l d i n g , s o i l s were
character ized because they were d i s c o l o r e d . The source of the d i s c o l o r a t i o n was
unknown. The area i n v o l v e d was about 0.37 acres.
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Pipeline leak: A l e a k in a p i p e l i n e was s u s p e c t e d due to y e l l o w d i s c o l o r a t i o n of
s o i l s near t h e P i p e l i n e C o r r i d o r a t A r t h u r C e n t r a l S h o p s .
BONNEVILLE CRUSHER. I n 1 9 6 6 , K e n n e c o t t op ened t h e B o n n e v i l l e C r u s h e r ,
c o n s t r u c t e d to p r o v i d e a f i n e r g r i n d for the ore than c o u l d be a c c o m p l i s h e d at the
A r t h u r o r M a g n a m i l l s . W h e n i t w a s f i r s t o p e n e d , t h e crusher f e d t h e f l o t a t i o n
c i r c u i t s f o r b o th t h e A r t h u r a n d M a g n a m i l l s . P r o c e s s i n g c a p a c i t y w a s m a r k e d l y
increa s ed f r o m 90,000 t o n s / d a y b e f o r e t h e o p e n i n g o f t h e crusher t o 108.000
t o n s / d a y s h o r t l y a f t e r t h e B o n n e v i l l e C r u s h e r came o n l i n e . S i n c e 1 9 8 5 , t h e
B o n n e v i l l e Crusher f e e d s o n l y t h e M a g n a C o n c e n t r a t o r .
The B o n n e v i l l e Crusher is a rod m i l l which is more e f f e c t i v e w i th harder ores than
t h e f a c i l i t y i n C o p p e r t o n . T h e s e ores a r e s h i p p e d t o t h e B o n n e v i l l e C r u s h e r f r o m
t h e p i t v ia r a i l . Aft er c r u s h i n g , th e or e s l u r r y i s sent t o th e M a g n a C o n c e n t r a t o r
f o r f l o t a t i o n . T h e B o n n e v i l l e C r u s h e r a n d t h e M a g n a C o n c e n t r a t o r a n d a s s o c i a t e d
were c l o s e d in 2001.
Bonneville Railroad Scrap Yard: Just to the west of the B o n n e v i l l e e n t r a n c e g a t e
is an area which was used to s tore old r a i l r o a d cars and e q u i p m e n t a l o n g w i t h
s u r p l u s r a i l s and t i e s . It was a l s o used as a coal s t o r a g e and c o n c e n t r a t e s t o c k p i l e
area. It was about 6.9 acres in size.
Bonneville Gate Hillside Site. L o c a t e d i m m e d i a t e l y west of the B o n n e v i l l e
en trance g a t e w a s t h e r e s u l t s o f a l e a c h i n g e x p e r i m e n t . K e n n e c o t t e x p e r i m e n t e d
w i t h recovery o f pr e c i ou s m e t a l s u s ing an i n - s i t u l e a c h i n g proce s s f or o x i d i z e d
m i n e r a l s . T h e waste rock w a s l e f t o n t h i s h i l l s i d e a f t e r t h i s e x p e r i m e n t c o n c l u d e d .
It was about 6.5 acres in size.
Little Valley Settlement Ponds. Jus t s ou th o f the B o n n e v i l l e C r u s h e r in the Lit t l e
V a l l e y d r a i n a g e i s a series o f f o u r p o n d s which c a p t u r e d r u n o f f f r o m t h e
B o n n e v i l l e Crusher. T h e p o n d s were creat ed f r o m manmade d i k e s i n s t a l l e d a s
f l o o d contro l measures i n t h e 1930s. T h e s i l t i n t h e p o n d s a p p a r e n t l y o r i g i n a t e d
f r o m the ore s t o c k p i l e a s s o c i a t ed w i th the crusher. T h e r e was a l s o a l a y e r o f
h y d r o c a r b o n c o n t a m i n a t i o n i n t h e p o n d s s u g g e s t i n g tha t t h e p o n d s a l s o c o l l e c t e d
r u n o f f f r o m a p e t r o l e u m c o n t a m i n a t e d s o i l s t o c k p i l e near t h e crusher. L i t t l e
V a l l e y i s e s s e n t i a l l y open space a n d w i l d l i f e h a b i t a t , a l t h o u g h o c c a s i o n a l l y p a r t s
of i t have been l ea s ed to a l o c a l s h e e p rancher. The p o n d s o c c u p i e d 3.9 acres.
North Slope Site: Just .north of the B o n n e v i l l e C r u s h e r is a s l o p e wh i ch has been
used as a d u m p i n g ground by the crusher. It i s composed of three m a j o r p i l e s and
several more s m a l l e r p i l e s . T h e p i l e s c o n t a i n e d waste s f r o m r o u t i n e c l e a n i n g a t
t h e crusher a l o n g w i t h o ther d e b r i s . T h e p i l e s o c c u p i e d 3 acres.
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NORTH CONCENTRATOR (MAGNA CONCENTRATOR, MAGNA MILL: The
M a g n a Mil l wa s one o f t h e two o r i g i n a l m i l l s b u i l t in th e area by th e two B i n g h a m
Canyon c o p p e r c o m p a n i e s (see a l s o Boston C o n s o l i d a t e d M i l l ) . A f t e r
e x p e r i m e n t a t i o n w i t h a p r o t o t y p e m i l l i n C o p p e r t o n , U t a h C o p p e r C o m p a n y b u i l t
t h e i r M a g n a M i l l o n a h i l l s i d e above t h e G r e a t S a l t Lake . T h e m i l l o p e n e d i n
1907 and had reached a c a p a c i t y of 6000 t o n s / d a y by 1908. e x p a n d i n g aga in in
1911 t o 10,000 t o n s / d a y . The g r i n d i n g a t t h e m i l l wa s done w i th 7 f o o t C h i l e a n
m i l l s . After a b r i e f c l o sure between 1 9 1 9 - 1922, the M a g n a m i l l r e opened and a
f r o t h f l o t a t i o n c i r c u i t w a s a d d e d . ( F r o t h f l o t a t i o n e x p e r i m e n t s were begun i n t h e
1 9 1 4 - 1 9 1 8 and by 1 9 2 6 , the g r a v i t y t e c h n o l o g y had been c o m p l e t e l y r e p l a c e d by
t h e f l o t a t i o n m e t h o d . ) A t t h e M a g n a M i l l , s o d i u m x a n t h a t e w a s used a s t h e
f l o t a t i o n agent and a p l a n t was added to m a n u f a c t u r e the xanthate . But the
n e u t r a l i z e d reco c r e s y l i c acid reagent in u s e a t t h e a d j a c e n t A r t h u r Mil l proved
more cost e f f e c t i v e a n d t h e M a g n a M i l l began u s i n g reco t o o i n 1 9 3 3 . T h e M a g n a
M i l l remained open d u r i n g most o f t h e D e p r e s s i o n b u t o p e r a t e d a t o n l y a f i f t h o f
i t s c a p a c i t y . T h e p o r t i o n s o f t h e p l a n t n o t i n o p e r a t i o n were r e c o n d i t i o n e d a t t h i s
t i m e . F u l l s ca l e o p e r a t i o n s resumed a n d t h e normal c a p a c i t y o f t h e m i l l w a s about
40,000 t o n s / d a y . W h e n th e B o n n e v i l l e C r u s h e r wa s op ened in 1 9 6 6 , th e g r i n d i n g
p o r t i o n o f the M a g n a m i l l was no l o n g e r needed and i t was e v e n t u a l l y d e m o l i s h e d
i n 1 9 9 1 - 2 . H o w e v e r , t h e B o n n e v i l l e C r u s h e r c o n t i n u e d t o f e e d t h e f l o t a t i o n
c i r c u i t s o f t h e M a g n a M i l l a n d t h i s p o r t i o n w a s u p g r a d e d i n 1 9 7 5 . T h e
concentra t e s were f l u m e d to ra i l cars and were s h i p p e d to the s m e l t e r . The
t a i l i n g s were sent v i a a f l u m e t o t h e M a g n a T a i l i n g s P o n d . T h e M a g n a M i l l .
known a l s o as the N o r t h C o n c e n t r a t o r , was shut down in 2001.
Magna Administration and Safety Building: The M a g n a A d m i n i s t r a t i o n b u i l d i n g ,
f o r m e r l y t h e s u p e r i n t e n d e n t ' s house w a s converted i n t o a n o f f i c e b u i l d i n g . T h e
Safe ty B u i l d i n g wa s an o ld house tha t wa s converted i n t o o f f i c e s and a c l i n i c .
A l t h o u g h no hazardou s sub s tance s were used in the b u i l d i n g s , the b u i l d i n g s
c o n t a i n e d a s b e s t o s s h i n g l e s a n d f l o o r t i l e .
Railroad Slope Site: A d j a c e n t to the N o r t h C o n c e n t r a t o r was a d u m p s i t e l o c a t e d
near the r a i l r o a d . L o c a t e d j u s t s ou th of the Bravo G a t e and j u s t north o f the ore
h a u l a g e ra i l r oad t rack s , th e s i t e wa s a s t e e p s l o p e f o r m e d f r o m th e d u m p i n g o f
s l a g , t a i l i n g s , s ta ined g r a v e l s and d e b r i s . An e m p l o y e e p a r k i n g area was l o c a t e d
at the base of the s l o p e and a w a l k w a y - s t a i r s went f r o m the p a r k i n g lot to the
M a g n a Rail Car S h o p s l o c a t e d a t the. t op o f th e s l o p e . The p a r k i n g l o t wa s moved

>arid the wa lkway taken down d u r i n g r e c l a m a t i o n . The s i t e measured about 1450
ft by 50 - 1 5 0 - f t . w i t h a s u r f a c e area of about 64,400 square f e e t or 3.3 acres.
Concentrate Loading Area: At the nor thern edg e of the N o r t h C o n c e n t r a t o r is an
overhead conc en tra t e chute which l o a d s c onc en tra t e s i n t o r a i l c a r s undernea th .
The area;was covered w i t h s p i l l e d c onc en tra t e . The s i t e i s 1650 f e e t l o n g by 15 t o
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150 f e e t w ide and covers about 200,000 square f e e t (or 4.5 acre s), i n c l u d i n g a
40,000 square f e e t concrete pad which was l e f t in p l a c e . The s i t e i s a s t r i p that
t r e n d s east-west a d j a c e n t to the f r o n t a g e road and c o n s i s t s o f two se t s o f r a i l r o a d
t rack s . The f i r s t s e t o f t r a c k s p a r a l l e l s the f r o n t a g e road and the second se t o f
t rack s i n t e r s e c t s w i t h t h e f i r s t t racks a n d c o n n e c t s t o t h e M a g n a M i l l b u i l d i n g . T h e
main o r e c onc en tra t e s lurry l i n e f o l l o w s a l o n g t h e s o u t h e r n boundary o f t h e s i t e .
East Debris Site: N e a r the N o r t h C o n c e n t r a t o r was another d u m p s i t e which
contained both waste ore and metal debr i s . It was l o ca t ed on the East s i d e of the
road that connec t s M a g n a and B o n n e v i l l e about 100 f e e t east o f the M a g n a P u m p
S t a t i o n . The s i t e c o n s i s t e d o f two p i l e s o f s o i l , rock, and d e b r i s on th e s i d e o f a
s t e e p east f a c i n g s l o p e . Both p i l e s h a d a p p r o x i m a t e l y 2 0 % d e b r i s , i n c l u d i n g s l a g
f r a g m e n t s , m e t a l , wood and cement. The p i l e s were f l a t - t o p p e d . Pi l e A was 60 f t
x 90 ft and 45 f e e t h i g h . Pile B was 120 ft x 530 ft and 20 to 150 f e e t h i g h . The
t o t a l size was 1.6 acres.
SUBPART2: WASTE AREAS FOR MILLING OPERATIONS AND WASTE
HANDLING
O n e o f t h e p r i m a r y reasons t h e l o c a t i o n o f t h e o r e m i l l i n g a n d p r o c e s s i n g f a c i l i t i e s
was chosen by the m i n i n g c o m p a n i e s in the e a r l y 1900s was the l a r g e e x p a n s e of
l a n d next to the G r e a t Salt Lake tha t c o u l d be used as a d i s p o s a l area for the
massive amounts o f wastes p r o d u c e d b y t h e m i l l s . T h e o r i g i n a l f o o t p r i n t o f t h e
t a i l i n g s d i s p o s a l area was e x p a n d e d several t i m e s over the years, w i t h the most
recent e x p a n s i o n o c curr ing about 1 9 9 5 . Each t i m e an e x p a n s i o n occurs, the
f a c i l i t i e s a l r e a d y there a r e bur i ed . I n t h e e a r l y e x p a n s i o n s , some s e t t l e m e n t s ,
roads a n d r a i l r o a d s were i m p a c t e d . I n t h e most recent e x p a n s i o n , a d j a c e n t
i n d u s t r i a l e s t a b l i s h m e n t s were p u r c h a s e d and then buried by the ever i n c r e a s i n g
t a i l i n g s p o n d . T h e t a i l i n g s d i s p o s a l area i s c a l l e d t h e S o u t h T a i l i n g s
I m p o u n d m e n t o r t h e M a g n a T a i l i n g s I m p o u n d m e n t w i t h t h e newest e x p a n s i o n
area c a l l e d t h e N o r t h T a i l i n g s I m p o u n d m e n t ( o r N o r t h E x p a n s i o n ) . T h e t a i l i n g s
g e t t o t h e t a i l i n g s p o n d b y various p i p e l i n e s a n d f l u m e s f r o m t h e m i l l s . M i s h a p s
are not uncommon.
Diving Board Tailings: L o c a t e d j u s t east of the N o r t h C o n c e n t r a t o r is an
i m p o u n d m e n t area which ha s been t r a d i t i o n a l l y used t o i m p o u n d t a i l i n g s d u r i n g
s h u t d o w n s and u p s e t s at the N o r t h C o n c e n t r a t o r . The area has been used for t h i s
a p p a r e n t l y since t h e N o r t h C o n c e n t r a t o r ( M a g n a M i l l ) w a s f i r s t c o n s t r u c t e d . I t
became known as- the D i v i n g Board-when a c y c l o n e was b u i l t there in the mid
1970s . t o s e p a r a t e coarse t a i l i n g s f or u s e a s road base c o n s t r u c t i o n m a t e r i a l s . It
was la s t used for t h i s to p r o v i d e road base for c o n s t r u c t i o n of I n t e r s t a t e s 80 and
2 1 5 . T h e c y c l o n e w a s d i s m a n t l e d i n 1 9 9 1 .
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Tailings Slurry Pipelines: W h e n the C o p p e r t o n C o n c e n t r a t o r was b u i l t in 1 9 8 7 , a
48" d i a m e t e r concre te p i p e l i n e was b u i l t to carry t a i l i n g s f r o m the new
c o n c e n t r a t o r 1 3 m i l e s t o t h e S o u t h T a i l i n g s I m p o u n d m e n t . L a t e r i n 1993 d u e t o

. p i p e l i n e f a i l u r e s near d r o p boxes near M a g n a . t h e c oncr e t e l i n e wa s l i n e d w i th
rubber. R e p o r t a b l e q u a n t i t i e s o f m a t e r i a l s have s p i l l e d f r o m t h e p i p e l i n e i n 1995
a n d again i n 1 9 9 9 , 2000, a n d 2001. I n t h o s e s p i l l s , t h e t a i l i n g s e s c a p e d i n t o
Barneys W a s h ( S o u t h Z o n e ) . Each t i m e , t h e area w a s c l e a n e d u p . I n order t o
have a b a c k u p for the t a i l i n g s l i n e , a newer concre te p i p e l i n e was c o n s t r u c t e d in
1996. The newer p i p e l i n e is 60" in d i a m e t e r . Due to s c a l i n g p r o b l e m s in the
p i p e l i n e c l o s e t o t h e C o p p e r t o n M i l l (see R O D f o r O L J 2 , S o u t h Z o n e ) , t h e 6 0 "
p i p e l i n e i s b e i n g e x p a n d e d t o an 84" d i a m e t e r p i p e l i n e s o t ha t s u f f i c i e n t c a p a c i t y
w o u l d e x i s t even in the pr e s enc e o f s c a l i n g .
Concentrate Slurry Pipelines: W h e n the C o p p e r t o n C o n c e n t r a t o r was b u i l t in
1 9 8 7 , a c onc en tra t e s l u r r y p i p e l i n e wa s b u i l t t o carry th e c o n c e n t r a t e s f r o m
C o p p e r t o n to the s m e l t e r . The p i p e l i n e i s 6" in d i a m e t e r and c o n s t r u c t e d of s t e e l
p i p e . I t s c a p a c i t y i s about 2600 tons o f w e t c o n c e n t r a t e p e r day. T h e p i p e l i n e w a s
r e p l a c e d i n 1993 a f t e r a series o f s m a l l s p i l l s i n 1992. T h e s p i l l s occurred i n 5
d i f f e r e n t l o c a t i o n s : ( 1 ) near t h e f o r m e r H e r c u l e s P l a n t ; ( 2 ) near t h e o l d G a r f i e l d
t o w n s i t e ; ( 3 ) a t t h e H e r c u l e s P l a n t ; ( 4 ) a l o n g eas t ern e d g e o f t h e r e f i n e r y ; a n d ( 5 )
s o u t h o f t h e s m e l t e r warehouse. T h e s p i l l s were c l e a n e d u p a t t h e t i m e t h e y
occurred. A c o n c e n t r a t e s l u r r y l i n e was c o n s t r u c t e d in 1 9 9 1 - 2 o r i g i n a l l y to carry
excess C o p p e r t o n concentra t e s f r o m t h e f i l t e r p l a n t a t t h e s m e l t e r t o t h e N o r t h
C o n c e n t r a t o r . W h e n t h e f i l t e r p l a n t w a s e x p a n d e d s u f f i c i e n t l y t o h a n d l e t h e
c o n c e n t r a t e s , the f l o w in the p i p e l i n e was reversed in 1996 to carry c o n c e n t r a t e s
f r o m t h e N o r t h C o n c e n t r a t o r t o t h e s m e l t e r .
Magna Flume: T a i l i n g s f r o m the N o r t h C o n c e n t r a t o r are carried v ia a p i p e l i n e t o
t h e S o u t h T a i l i n g s I m p o u n d m e n t . T h e p i p e l i n e crosses t h e r a i l r o a d a n d t h e
h i g h w a y near t h e m i l l , t h e s p l i t s i n t o t w o l i n e s t o d i f f e r e n t d i s c h a r g e p o i n t s . T h i s
p i p e l i n e was broken in 1993 when a r a i l c a r backed i n t o one of the s u p p o r t s
h o l d i n g u p t h e p i p e l i n e a s i t crosses t h e t rack s . T a i l i n g s s p i l l e d a l l over t h e road
r e q u i r i n g th e road t o c l o s e f or 12 hours. The sp i l l wa s c l e a n e d up .
SOUTH TAILINGS IMPOUNDMENT (MAGNA TAILINGS POND): The l o c a t i o n
o f t h e t w o m i l l s o n t h e h i l l s i d e p r o v i d e d s u f f i c i e n t e l e v a t i o n t o a l l o w d i s p o s a l o f
t a i l i n g s on the f l a t f a r m l a n d be low. The area was d e s c r i b e d as a meadow, f i n e for
p a s t u r e c a t t l e , and an i r r e g u l a r mass of marshes and home to l a r g e f l o c k s of
w a t e r f o w l . The o r i g i n a l t a i l i n g s - p o n d in .1907 covered an area of 1 3 1 5 acres, but
was e x p a n d e d s h o r t l y t h e r e a f t e r to i n c l u d e ano ther 1460 acres. A d i k e was
c o n s t r u c t e d on the north s i d e to p r o t e c t the r a i l r o a d tracks there. By 1 9 1 5 , yet
a n o t h e r e x p a n s i o n took p l a c e , t h i s t i m e r e q u i r i n g r e l o c a t i o n o f 9 m i l e s o f r a i l r o a d
t rack s and a new d i k e 7 m i l e s l o n g . T h i s e x p a n s i o n increa s ed the s ize by another
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2933 acres. A n o t h e r e x p a n s i o n in 1 9 1 8 a d d e d another 268 acres on the ea s t ern
s i d e o f the p o n d . A v a r i e t y o f c o n s t r u c t i o n t e c h n i q u e s were used to ra i s e the d i k e s
on the p o n d a s the area f i l l ed up w i t h t a i l i n g s . By 1 9 8 2 , the t a i l i n g s p o n d covered
6 2 5 9 acres and by 1 9 9 5 , the s t e p back d i k e s had reached a t o t a l of about 223 - 253
f e e t h i g h .
I n g e n e r a l , t a i l i n g s a r e d e p o s i t e d i n t o t h e pond v i a s l u r r y p i p e l i n e s f r o m t h e m i l l s .
T h e t a i l i n g s t y p i c a l l y s e t t l e o u t near t h e s i d e s a n d t h e water c o l l e c t s i n t h e m i d d l e .
W h e n the water i s not needed for reuse, i t i s d i s c h a r g e d f r o m the p o n d via a
s i p h o n to th e c l a r i f i c a t i o n canal f r o m whence i t was t h e n d i s c h a r g e d t o th e G r e a t
Salt Lake v ia the C-7 D i t c h t o Lee Creek. Now the exces s waters are d i s c h a r g e d
d i r e c t l y t o t h e Great Sal t Lake v ia O u t f a l l 012.
T h e r e have been a number o f e n v i r o n m e n t a l p r o b l e m s a s s o c i a t e d w i th the p o n d
over the years b e g i n n i n g w i t h i t s f i r s t i n s t a l l a t i o n and e x p a n s i o n s in a w e t l a n d area
( p r e - w e t l a n d s p r o t e c t i o n l e g i s l a t i o n ) . I n t h e 1980s , d u r i n g a shut down o f t h e
m i l l s , t h e t a i l i n g s p o n d d r i e d o u t a n d t a i l i n g s were b l o w n i n t o t h e a d j a c e n t
c ommuni ty o f M a g n a (see O U 9 ) r e s u l t i n g i n numerous c o m p l a i n t s . O c c a s i o n a l l y ,
th e water b e i n g d i s c h a r g e d f r o m the p o n d was o f poor q u a l i t y and i t v i o l a t e d th e
s t a t e ' s water q u a l i t y p e r m i t ( U P D E S p e r m i t ) . O f most concern t o t h e l o c a l
r e s i d e n t s w a s t h e q u e s t i o n a b l e s e i s m i c s t a b i l i t y o f t h e g r o w i n g d i k e s . A d i k e
f a i l u r e d u r i n g an ear thquake c o u l d be c o m p l i c a t e d by l i q u e f a c t i o n and i m p a c t the
a d j a c e n t c o m m u n i t y , h i g h w a y s , u t i l i t i e s , a n d r a i l r o a d s . I n f a c t , t h e t a i l i n g s p o n d
d i k e s had f a i l e d on several o c ca s i ons a l r e a d y ( 1 9 4 1 , 1942, 1944, 1 9 5 1 , 1964, and
twi c e in 1 9 6 9 ) . Because o f t h e concerns about t h e s t a b i l i t y o f t h e d i k e s ,
K e n n e c o t t made p l a n s t o c l o s e t h i s t a i l i n g s p o n d and u s e an e x p a n s i o n area
d i r e c t l y t o t h e nor th o f t h e p o n d .
N o w tha t t h e a d j a c e n t n e w t a i l i n g s pond ( N o r t h T a i l i n g s I m p o u n d m e n t ) i s i n use,
K e n n e c o t t i s d r y i n g o u t t h e f o r m e r t a i l i n g s p o n d , a d d i n g b i o s o l i d s f o r f e r t i l i z e r ,
and p l a n t i n g a m i x t u r e o f p a s t u r e grasses . A p o r t i o n o f the p o n d i s b e i n g used for
g r a z i n g by a l o c a l rancher. The N o r t h T a i l i n g s I m p o u n d m e n t covers an area o f
3200 acres. D i k e s are c on s t ru c t ed wi th coarse t a i l i n g s p l a c e d on d r a i n a g e
b l a n k e t s o f , s l a g . C o n s t r u c t i o n o f t h e f i r s t d i k e s were c o m p l e t e d in 1998 , and
t a i l i n g s were in t roduc ed s h o r t l y t h e r e a f t e r . Because o f th e newness o f th e p o n d ,
not a l l o f th e e n v i r o n m e n t a l p r o b l e m s have been s o l v e d . O c c a s i o n a l l y , th er e are
c o m p l a i n t s about b l o w i n g t a i l i n g s which d r i f t over t h e nearby i n t e r s t a t e h i g h w a y ,
and there have been v i o l a t i o n s , o f the U P D E S p e r m i t .
I n 1990, t h e sources o f wastes t o t h e t a i l i n g s pond i n c l u d e d 79,000 t o n s / d a y f r o m
th e C o p p e r t o n C o n c e n t r a t o r , 30,000 t o n s / d a y f r o m the N o r t h C o n c e n t r a t o r , 3000
t o n s / d a y f r o m t h e s l a g c onc en t ra t or , a n d 5 5 t o n s / d a y o f f l y a s h f r o m t h e power
p l a n t . A t that t i m e t h e S o u t h T a i l i n g s I m p o u n d m e n t c o n t a i n e d about 2 . 1 B i l l i o n
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t ons of wastes.
Arthur Stepback Repository: As par t of a non- t ime c r i t i c a l removal p r o j e c t at the
N o r t h Z o n e , a R C R A - l i k e r e p o s i t o r y wa s b u i l t in t a i l i n g s on a s t e p b a c k o f t h e
M a g n a T a i l i n g s Pond j u s t across t h e h i g h w a y f r o m t h e r e f i n e r y c o m p l e x . I t h a s a
c a p a c i t y o f 2 . 3 M i l l i o n cubic y a r d s a n d i s about h a l f f u l l o f waste s f r o m a l l over
t h e N o r t h E n d o f t h e s i t e . F o l l o w i n g c o m p l e t i o n o f t h e removal a c t i o n t h e ea s t e rn
end of the r e p o s i t o r y underwent p ermanent c l o sur e and the western end was
t e m p o r a r i l y c l o s e d bu t w i l l b e used in f u t u r e c l e a n u p a c t i o n s . The e x t ra s pa c e in
t h e r e p o s i t o r y i s b e i n g reserved f o r wastes a s s o c i a t e d w i t h f u t u r e mine a n d f a c i l i t y
c l o s u r e s . A s s o c i a t e d w i th the r e p o s i t o r y is a s t a g i n g area where was te s can be
mixed and dr i ed p r i o r to p l a c e m e n t in the r e p o s i t o r y .
Tailings Pond Landfill: A v a r i e t y of d i f f e r e n t was te s were p l a c e d by K e n n e c o t t
a l o n g t h e t o p e d g e s o f t h e S o u t h T a i l i n g s I m p o u n d m e n t . N o records e x i s t o f what
waste s or how much were d i s p o s e d of in t h i s way. M o s t of it a p p e a r s to have
been c o n s t r u c t i o n and d e m o l i t i o n d e b r i s . Typica l ly , th e wastes were d u m p e d and
then t h e l a n d f i l l wou ld b e c o m p l e t e l y covered w i t h t a i l i n g s a s t h e t a i l i n g s p o n d
rose i n h e i g h t . T h e n t h e l a n d f i l l wou ld b e r e l o c a t e d e l s e w h e r e a l o n g t h e e d g e o f
t h e p o n d a n d t h e p r o c e s s wou ld s tar t over. K n o w n waste s i n c l u d e d d e m o l i t i o n
wastes f r o m t h e o l d e r s m e l t e r f a c i l i t i e s ( a n o d e b u i l d i n g , reverb b u i l d i n g , convenor
b u i l d i n g ) , unused f l u x , c o n s t r u c t i o n d e b r i s , l u n c h r o o m a n d o f f i c e t ra sh . T h e
l a n d f i l l i s p e r m i t t e d b y t h e S a l t Lake C o u n t y H e a l t h D e p a r t m e n t t o receive non-
h a z a r d o u s s o l i d wastes f r o m K e n n e c o t t f a c i l i t i e s .
Ragtown and Snaketown: A s m a l l c o m m u n i t y of t e n t s , d u g o u t s . and s h a n t i e s
known as Ragtown d e v e l o p e d in 1905 to house workers b u i l d i n g the m i l l s at
M a g n a and A r t h u r . L a t e r i t d e v e l o p e d i n t o a town w i t h about 60 homes. One part
of Ragtown, known as S n a k e t o w n , was known for i t s s a l o o n s . S n a k e t o w n was
l a t e r bur i ed by t a i l i n g s and R a g t o w n was a b a n d o n e d in 1 9 1 7 . M o s t o f th e house s
in R a g t o w n were moved to M a g n a . A s m a l l c o m m u n i t y o f J a p a n e s e s m e l t e r
workers d e v e l o p e d near the Ragtown s i t e . T h i s c o m m u n i t y was abandoned in the
1930s. The Ragtown and J a p a n e s e town s i t e s a p p a r e n t l y were l o c a t e d in and near
t h e current D i v i n g Board o v e r f l o w s i t e .
Historic Roads: Two h i s t o r i c roads crossed the area. The f i r s t t r a n s c o n t i n e n t a l
h i g h w a y , the L i n c o l n h i g h w a y , was l a r g e l y bur i ed by S t a t e Route 201 and the
r a i l r o a d s , b u t a s e c t i o n o f t h e h i g h w a y j u s t west o f t h e S o u t h T a i l i n g s
I m p o u n d m e n t i s s t i l l i n u s e b y K e n n e c o t t . P o r t i o n s o f t h e o l d S a l t Lake t o T o o e l e
H i g h w a y were abandoned in 1 9 1 7 due to one o f the e x p a n s i o n s o f the t a i l i n g s
p o n d . T r a c e s o f t h e raised roadbed ar e v i s i b l e in p l a c e s . The Sal t Lake t o T o o e l e
H i g h w a y route p r o b a b l y f o l l o w e d t h e s tage route a n d t h e H a s t i n g s C u t o f f .
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Riter: R i t e r was a r a i l r o a d s t a t i o n in 1905 on the San P e d r o , Los A n g e l e s and Sal t
Lake R a i l r o a d . I t w a s t h e c l o s e s t s t a t i o n s t o p t o t h e m i l l c o n s t r u c t i o n s i t e s . A
s m a l l town d e v e l o p e d near th e s t a t i o n . The town s i t e and s t a t i o n l o c a t i o n were
buried f o l l o w i n g t h e t a i l i n g s pond e x p a n s i o n o f 1 9 1 8 . S o m e o f t h e r a i l r o a d
service b u i l d i n g s were moved nor thward when the r a i l r o a d was r e l o c a t e d at t h a t
t ime . T h i s newer l o c a t i o n was again buried in th e most recent t a i l i n g s p o n d
e x p a n s i o n in 1996. By tha t t i m e , i t was o n l y a s i d i n g and th er e were no s t r u c t u r e s
at the s i t e .
Historic Rail Routes: T h r e e d i f f e r e n t r a i l r o a d s had g r a d e s and t r a c k s t h r o u g h the
M a g n a T a i l i n g s Pond area. T h e o r i g i n a l grade d a t e s back t o 1 8 7 3 . T h i s r ou t e ,
t h en the Los A n g e l e s and Salt Lake R a i l r o a d , had to be abandoned and the t r a c k s
r e l o c a t e d t o th e north in 1 9 1 8 when the t a i l i n g s p o n d was e x p a n d e d . The o r i g i n a l
route i s now the road next to the s m e l t e r return canal j u s t to the west o f the S o u t h
T a i l i n g s I m p o u n d m e n t . The newer route had to be r e l o c a t e d a g a i n in 1997 when
i t t o o s t o od i n t h e w a y o f t h e c o n s t r u c t i o n o f t h e N o r t h T a i l i n g s I m p o u n d m e n t .
The second r a i l r o a d t h r o u g h th e area was b u i l t in 1892 a s th e rout e f r o m Sal t Lake
t o S a l t a i r a n d l a t e r t o G a r f i e l d . I t s rou t e , r o u g h l y t h e route o f I n t e r s t a t e 8 0 , w a s
n o t a f f e c t e d b y t h e t a i l i n g s pond e x p a n s i o n s . T o d a y , t h e S a l t L a k e , G a r f i e l d , a n d
W e s t e r n tracks e x t end o n l y t o 7200 W. and do no t a p p r o a c h th e T a i l i n g s P o n d .
The t h i r d r a i l r o a d t h r o u g h the area was c o n s t r u c t e d in 1903 by the W e s t e r n
P a c i f i c . T h e s e t rack s were r e l o c a t e d i n 1 9 1 8 , a d j a c e n t t o t h e L o s A n g e l e s a n d S a l t
L a k e R a i l r o a d tracks . T h e d o u b l e t ra ck s were r e l o c a t e d a g a i n i n 1997.
NORTH TAILINGS IMPOUNDMENT (MAGNA TAILINGS POND NORTH
EXPANSION: W h i l e t h e p r e v i o u s e x p a n s i o n s o f t h e M a g n a T a i l i n g s Pond bur i ed
some t o w n s i t e s , roads and r a i l r o a d s , t h e most recent T a i l i n g s P o n d E x p a n s i o n o f
1997 buried some i n d u s t r i a l f a c i l i t i e s and u surped some w e t l a n d s a l o n g t h e G r e a t
S a l t Lake. C o n s t r u c t i o n m a t e r i a l s i n c l u d e d s l a g f r o m t h e h i s t o r i c s l a g p i l e used
f o r a d r a i n a g e b l a n k e t under t h e d i k e s a n d coarse t a i l i n g s . S l a g w a s a l s o used f o r
b a l l a s t t o cons truc t new r a i l r o a d f a c i l i t i e s t o th e nor th o f t h e e x p a n s i o n area. At
t h e b e g i n n i n g o f 2002, t h e N o r t h T a i l i n g s I m p o u n d m e n t h a d reached a h e i g h t o f
35 - 46 f e e t .
Chevron Fertilizer Plant: L o c a t e d j u s t north o f t h e p r e - 1 9 9 7 S o u t h T a i l i n g s
I m p o u n d m e n t a n d m o s t l y buried b y t h e N o r t h T a i l i n g s I m p o u n d m e n t w a s t h e
Chevron F e r t i l i z e r P l a n t a n d i t s wastes. T h e p l a n t , b u i l t i n 1 9 5 2 , w a s o r i g i n a l l y a
j o i n t venture o f K e n n e c o t t , A S A R C O , a n d S t a u f f e r C h e m i c a l . T h e p l a n t t r e a t e d
p h o s p h a t e ores w i t h s u l f u r i c acid t o p r o d u c e p h o s p h o r i c acid a n d d r y p h o s p h a t e
f e r t i l i z e r p r o d u c t s . A n n u a l p r o d u c t i o n ranged between 10,000 and 70,000
t o n s / y e a r . W a s t e s i n c l u d e d 300,000 t o n s / y e a r o f p h o s p h o g y p s u m . C h e v r o n
bought t h e f a c i l i t y in 1 9 8 1 . T h e y ceased p r o d u c t i o n o f t h e p h o s p h o r i c and acid
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and dry p h o s p h a t e in 1986. T h e n th ey l ea s ed th e l and t o FCI A g r i - c h e m who
mined th e p h o s p h o g y p s u m t a i l i n g s a t t h e s i t e f o r u s e a s s o i l a d d i t i v e s . The wastes
covered about 385 acres and was t h o u g h t to be about 6 m i l l i o n cub i c yard s .
K e n n e c o t t b o u g h t t h e l a n d i n 1994 f o r u s e i n t h e N o r t h E x p a n s i o n a n d d i s m a n t l e d
t h e p l a n t i n 1995 r e t a i n i n g o n l y t h e a d m i n i s t r a t i o n b u i l d i n g . T h e r e were 4 above
ground f u e l o i l s t o rage tank s that were removed and c o n t a m i n a t i o n in th e f o o t p r i n t
ex cavat ed and p l a c e d in a l a n d f a r m at the s i t e . T h e r e were a l s o r e p o r t s of the
b u r i a l o f P i c l o r a m at the s i t e , bu t an i n v e s t i g a t i o n d id not f i n d any traces o f t h i s
p e s t i c i d e .
Morion Salt Plant: L o c a t e d j u s t north o f t h e p r e - 1 9 9 7 N o r t h T a i l i n g s
I m p o u n d m e n t a n d buried b y t h e N o r t h T a i l i n g s I m p o u n d m e n t w a s t h e M o r t o n
S a l t P l a n t a n d e v a p o r a t i o n p o n d s . P r o d u c t i o n o f s a l t f r o m t h e G r e a t S a l t Lake i s a
t r a d i t i o n a l i n d u s t r y o f t h e area b e g i n n i n g i n t h e e a r l i e s t d a y s o f s e t t l e m e n t . T h e
M o r t o n S a l t o p e r a t i o n began a s t h e I n l a n d S a l t C o m p a n y i n 1887. A ser ie s o f
p o n d s a d j a c e n t t o the l a k e were used to e v a p o r a t e the s a l t f r o m l a k e water. The
f i r s t pond was used to remove s u s p e n d e d m a t e r i a l . T h e n the water was f ed to the
next p o n d where c a l c i u m s u l f a t e a n d c a l c i u m carbonate p r e c i p i t a t e d f r o m t h e
water. T h e l a s t pond i s where t h e s o d i u m c h l o r i d e ( t a b l e s a l t ) p r e c i p i t a t e d . T h e
re s t , c a l l e d the b i t t e r n , was d i s c h a r g e d back to the l a k e . The s a l t , 1 - 6 inche s
t h i c k was harve s t ed at f i r s t u s i n g a p l o w and w h e e l b a r r o w s , l a t e r by t r a c t o r s and
s c o o p s . P r o d u c t i o n was about 40,000 t o n s / y e a r , but was as h i g h as 180,000
t o n s / y e a r i n 1892. M o r t o n S a l t entered t h e p i c t u r e i n 1923. b u i l d i n g a p l a n t i n
1923 which burned in 1927. A n o t h e r m i l l was b u i l t in 1933 at a new l o c a t i o n . It
burned too in 1949. Yet another p l a n t was b u i l t in 1949 and was e x p a n d e d in
1 9 6 5 . I t h a d a c a p a c i t y o f 100,000 t o n s / y e a r . T h e p r o c e s s i n c l u d e d w a s h i n g i n a
s p e c i a l c l a s s i f i e r w i t h d e w a t e r i n g i n a c e n t r i f u g e . T h e p r o d u c t w a s then screened
and sorted by size p r i o r to s h i p m e n t in r a i l c a r s or t ru ck s . K e n n e c o t t b o u g h t the
p l a n t w i t h i t s a d j a c e n t p o n d s a n d d e m o l i s h e d t h e p l a n t ( w i t h some d i f f i c u l t y ) i n
1993. An e n v i r o n m e n t a l i n s p e c t i o n a t th e t i m e l o c a t e d a land f i l l on th e s i t e , a f u e l
s t o r a g e t a n k , and some s u s p e c t s l u d g e s . S o l v e n t s f o u n d by the a g e n c i e s in 1987
were r e cyc l ed in 1990. Two PCB t r a n s f o r m e r s and 6 PCB c o n t a m i n a t e d
t r a n s f o r m e r s were r e p o r t e d at the s i t e , and were c l e a n e d up p r i o r to the s a l e of the
l a n d to K e n n e c o t t . K e n n e c o t t d i s c ov er ed an u n d e r g r o u n d s t orage tank which had
not been c l o s e d . L e a k a g e f r o m the b a d l y corroded tank had c o n t a m i n a t e d nearby
s o i l s . O n e o f t h e s o i l s a m p l e s c o n t a i n e d benzene h i g h e r than t h e U S T a c t i o n
l e v e l , s o th e s e s o i l s were spr ead out on a concre t e pad to f a c i l i t a t e l o s s o f v o l a t i l e s
and ha s t en b i o d e g r a d a t i o n . It was t h e o r i z e d and now c o n f i r m e d tha t the s a l t
e v a p o r a t i o n p o n d s t h e m s e l v e s were p e r m e a t e d w i th s a l t . W h e n K e n n e c o t t b o u g h t
t h e l a n d , th ey a l s o acquired M o r t o n S a l t ' s d i s c h a r g e p e r m i t t o t h e lake . T h e s i t e i s
n o w buried b y t a i l i n g s a s s o c i a t ed w i th t h e N o r t h T a i l i n g s I m p o u n d m e n t .
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SUB PART 3: RESTORED WETLANDS ASSOCIATED WITH THE MAGNA
TAILINGS POND EXPANSION OF 1997
As a r equ i r emen t o f th e CWA 404 p e r m i t a s s o c i a t e d w i t h th e e x p a n s i o n o f th e
M a g n a T a i l i n g s Pond i n t o j u r i s d i c t i o n a l w e t l a n d s , K e n n e c o t t w a s r equired t o
r e p l a c e th e s e w e t l a n d s a t a nearby l o c a t i o n . S e v e r a l p r o p e r t i e s were p u r c h a s e d , a l l
o f which were c l o s e t o t h e K e n n e c o t t f a c i l i t i e s .
Wetlands Mitigation Area: The W e t l a n d s M i t i g a t i o n A r e a wa s f o r m e r g r a z i n g and
r e cr ea t i ona l l a n d p u r c h a s e d by K e n n e c o t t in the 1990s to convert to w e t l a n d
h a b i t a t . T h e s e w e t l a n d s were to serve a s r e p l a c e m e n t w e t l a n d s t o c o m p e n s a t e f or
the l o s s o f we t land as sociated wi th the 1997 e x p a n s i o n o f the M a g n a T a i l i n g s
Pond to the north. W a t e r f or the new w e t l a n d s came f r o m e x i s t i n g cana l s and
d r a i n s , a l t h o u g h some water r i g h t s were p u r c h a s e d f o r t h i s p u r p o s e . T h e w e t l a n d s
created about 1995 have been s u c c e s s f u l a s b ird h a b i t a t . The s i t e i s l o c a t e d near
t h e M a g n a T a i l i n g s Pond t o t h e n o r t h e a s t . T h e we s t ern b o u n d a r y i s s t a t e l a n d
a s s o c i a t e d w i t h th e Grea t Sal t Lake beach; th e s o u t h e r n b o u n d a r y i s near 1-80 .
A l t h o u g h there wa s no e v i d e n c e o f i n d u s t r i a l a c t i v i t i e s on t h e s e l a n d s , t h e
K e n n e c o t t s m e l t e r s tack i s v i s i b l e a n d t h e N o r t h T a i l i n g s I m p o u n d m e n t i s nearby.
Morion Sail Properly: I n 1 9 9 5 , K e n n e c o t t pur cha s ed f r o m M o r t o n S a l t f o u r
p a r c e l s o f l a n d t o t a l i n g 7 7 3 acres f o r u s e a s par t o f t h e W e t l a n d s M i t i g a t i o n A r e a .
A l t h o u g h t h e l a n d w a s never used f o r i n d u s t r i a l o r s a l t e v a p o r a t i o n p u r p o s e s , there
was g a r b a g e , d e b r i s , and e v i d e n c e of 4 whee l d r i v e v e h i c u l a r use .
Bolhwell and Swaner: In 1995, K e n n e c o t t bought a 200 acre p a r c e l of p a s t u r e
l and owned by th e B o t h w e l l and S w a n e r C o m p a n y f o r u s e in Kenneco t t ' s
W e t l a n d s M i t i g a t i o n Area. T h e land w a s never used f o r i n d u s t r i a l p u r p o s e s .
T h e r e were some l i m i t e d areas of garbage and d e b r i s d u m p s and 4-wheel d r i v e
usage.
Heughs Creek Associates: In 1995, K e n n e c o t t b o u g h t 3 p a r c e l s o f l a n d t o t a l i n g 25
acres f r o m the H e u g h s Creek A s s o c i a t e s w h i c h p l a n n e d to use the area as a d u c k
h u n t i n g area. The land was p r e v i o u s l y used for c a t t l e g r a z i n g . T h e r e was no
i n d u s t r i a l a c t i v i t y on s i t e , but there was ev idenc e of 4-wheel d r i v e s , garbage
d u m p i n g and h u n t i n g .
Blackhawk Pond: B l a c k h a w k P o n d , part o f K e n n e c o t t ' s W e t l a n d M i t i g a t i o n A r e a ,
was c o n s t r u c t e d by the B l a c k h a w k Duck C l u b in the 1960s and 1970s by e r e c t i o n
o f d i k e s . . W a t e r came f r o m t h e N o r t h P o i n t C o n s o l i d a t e d C a n a l v i a a d i t c h . T h e
Duck C l u b a bandoned t h e area i n t h e m i d - 1 9 8 0 s when t h e Grea t S a l t Lake f l o o d e d
the area for several years.
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North Point Consolidated Canal: The N o r t h P o i n t C o n s o l i d a t e d C a n a l receives
water f r o m t h e S u r p l u s C a n a l ( J o r d a n River w a t e r ) a n d t h e B r i g h t o n C a n a l ( a l s o
J o r d a n River water). The canal had l i t t l e water due t o u s e by u p s t r e a m water
r i g h t s h o l d e r s u n t i l K e n n e c o t t purchased enough r i g h t s t o service th e W e t l a n d s
M i t i g a t i o n Area.
Goggin Drain: T h e G o g g i n D r a i n receives water f r o m t h e S u r p l u s C a n a l ( J o r d a n
R i v e r ) a n d w a s b u i l t m a i n l y t o r educe f l o w s o f t h e J o r d a n River t h r o u g h S a l t L a k e
C i t y . T h e d r a i n s o m e t i m e s f l o o d s f i l l i n g d e p r e s s i o n s i n t h e W e t l a n d s M i t i g a t i o n
Area.
SUBPART4: POWER PLANTS
Utah Copper Power Plant: U t a h C o p p e r b u i l t a s team g e n e r a t i n g p l a n t in 1906 to
p r o v i d e e l e c t r i c i t y f o r i t s n e w m i l l . T h e s i t e w a s l o c a t e d near t h e s ou th ern e d g e o f
t h e t a i l i n g s p o n d . T h e c a p a c i t y w a s 8.500 k i l o w a t t s . T h e p l a n t w a s d i s m a n t l e d i n
1 9 1 2 when U t a h Power a n d L i g h t began t o p r o v i d e t h e needed e l e c t r i c i t y . T h e
r e m a i n i n g s t r u c t u r e s were d e m o l i s h e d i n 1992-3. I t i s s u s p e c t e d tha t wa s t e s f r o m
t h e power p l a n t ( f l y a s h a n d b o t t o m a s h ) were d i s p o s e d o f i n t h e a d j a c e n t M a g n a
T a i l i n g s P o n d .
Kennecott Power Plant: K e n n e c o t t b u i l t a n o t h e r power p l a n t wh i ch went on l i n e
in 1944. Due to i n c r e a s i n g power ne ed s and l a c k o f l o c a l c a p a c i t y , the power
p l a n t was e x p a n d e d in 1947 and a g a i n in 1960. The power p l a n t i s e q u i p p e d to
run on e i t h e r coal or n a t u r a l gas. Typically, coal is used in the summer and gas in
the w i n t e r . The p l a n t has two 25 megawa t t u n i t s , one 50 megawat t u n i t , and one
75 megawat t u n i t . Each uni t has 3 coal p u l v e r i z e r s , b o i l e r , t u r b i n e , g e n e r a t o r ,
e l e c t r o s t a t i c p r e c i p i t a t o r a n d e m i s s i o n stack. W a s t e s i n c l u d e s i l i c a s l a g , f l u e d u s t ,
f l y ash, a n d o c c a s i o n a l l y s l u d g e s f r o m b o i l e r t u b e c l e a n i n g . K e n n e c o t t i n d i c a t e s
t ha t t h e s i l i c a s l a g i s used a l o n g t h e r a i l r o a d f o r d r a i n a g e , t h e f l y a s h goes t o t h e
M a g n a T a i l i n g s Pond a n d t h e b o t t o m a s h t o t h e T a i l i n g s Pond L a n d f i l l . T h e f a t e
o f t h e s l u d g e f r o m b o i l e r tube c l e a n i n g w a s n o t s p e c i f i e d . T h e power p l a n t h a s
r e c e n t l y been r enova t ed . Any power p r o d u c e d by the p l a n t in exce s s o f
K e n n e c o t t ' s needs i s s o l d t o t h e western power g r i d .
Power Station: An i n v e n t o r y o f p o t e n t i a l l y h i s t o r i c s t ru c tur e s near th e t a i l i n g s
p o n d s l i s t e d a "power s tat ion" at 2400 S 7400 W. T h i s was l a t e r d i s c o v e r e d to be
t h e p u m p s t a t i o n f o r t h e S e c t i o n 2 1 W e l l ( d r i n k i n g water). N o hazardous
sub s tance s were s u s p e c t e d at t h i s l o c a t i o n .
2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
Subpart-I: Mills. A s part o f ' t h e N o r t h F a c i l i t i e s S o i l s a n d W a s t e w a t e r T r e a t m e n t
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P l a n t P o n d s S i t e Removal A c t i o n ( S i t e I D 4 B ) , K e n n e c o t t c h a r a c t e r i z e d each s i t e
and c o n d u c t e d c l e a n u p s on t h o s e whi ch had c o n t a m i n a t e d s o i l s w i t h
c o n c e n t r a t i o n s above t h e A c t i o n L e v e l s s p e c i f i e d i n t h e A d m i n i s t r a t i v e Order o n
Consent . Aft er each r e m o v a l , t h e s o i l s a f t e r e x c a v a t i o n were t e s t ed t o d e t e r m i n e
i f any wastes remained on s i t e ( p o s t - r e m o v a l s a m p l i n g ) and a g a i n a f t e r
b a c k f i l l i n g , g r a d i n g a n d s e e d i n g ( p o s t r e c l a m a t i o n s a m p l i n g ) . I n a d d i t i o n , t h e r e
are ground water m o n i t o r i n g w e l l s d o w n g r a d i e n t o f most o f t h e s e f a c i l i t i e s , bu t a
p r o b l e m was f o u n d in o n l y one w e l l - d i e s e l f l o a t i n g on the top o f ground water
j u s t east o f t h e N o r t h C o n c e n t r a t o r . T h i s w a s a d d r e s s e d u s i n g C o r r e c t i v e A c t i o n
p r o v i s i o n s o f t h e U t a h G r o u n d W a t e r P r o t e c t i o n Program.
Suhpart 2: Milling waste areas. T h e r e have been a w i d e v a r i e t y of s t u d i e s
r e g a r d i n g t h e ' m i l l i n g waste areas over t h e years, a t t ime s t o s t u d y recover}'
e f f i c i e n c i e s o f m e t a l s u s i n g d i f f e r e n t r e a g e n t s , t o s t u d y t h e s t a b i l i t y o f t h e d i k e s
s u r r o u n d i n g th e t a i l i n g s p o n d , t o d e t e r m i n e ways t o reduce b l o w i n g d u s t s , and t o
s t u d y d i f f e r e n t r e c l a m a t i o n t e c h n i q u e s . A summary o f t h e i n v e s t i g a t i o n s i s g i v e n
in T a b l e 2.2.

T A B L E 2 . 2
I N V E S T I G A T I O N S A T M A G N A M I L L S A N D T A I L I N G S P O N D A R E A ( O U 1 5 )

Date . :, ...
V a r i o u s

V a r i o u s

1979

1982

1990

1993
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R o u t i n e m o n i t o r i n g o f t a i l i n g s f o r
d e t e r m i n i n g m i l l i n g a n d f l o t a t i o n recovery
e f f i c i e n c i e s
S t u d i e s o f t a i l i n g s pond d i k e s t a b i l i t y ,
u s u a l l y f o l l o w i n g d i k e f a i l u r e s .
S t a u f f e r C h e m i c a l ( C h e v r o n F e r t i l i z e r
P l a n t ) , d i s c o v e r y o n C E R C L 1 S , p r e l i m i n a r y
as s e s sment
E v a l u a t i o n o f t a i l i n g s pond d i s c h a r g e a n d
need for a c l a r i f i c a t i o n canal b e f or e
d i s c h a r g e
P A / S I s tudy f o r C E R C L A l i s t i n g : K e n n e c o t t
T a i l i n g s
E n v i r o n m e n t a l S i t e A s s e s s m e n t f o r M o r t o n
S a l t P r o p e r t y p r i o r t o sa l e t o K e n n e c o t t

P e r f o r m e d By
K e n n e c o t t L a b o r a t o r y

V a r i o u s c o n t r a c t o r s

U D O H f o r E P A

K e n n e c o t t

U D E Q f o r E P A

I N T E R A f o r K e n n e c o t t
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Date
1995

1993?

1995

1 9 9 3 - 1 9 9 5

1 9 9 4 - 2 0 0 2

Act iv i ty;•'
UST i n v e s t i g a t i o n at and removal of an
u n d e r g r o u n d tank l e f t a t M o r t o n S a l t
L i s t i n g o f p e r m i t s and s t u d i e s needed to
o b t a i n p e r m i t s t o e n l a r g e t h e M a g n a
T a i l i n g s Pond
AST i n v e s t i g a t i o n a t and removal o f
c o n t a m i n a t e d s o i l s a t th e f o r m e r C h e v r o n
f a c i l i t y
S t u d i e s r e l a t i n g t o t h e northward e x p a n s i o n
o f t h e M a g n a T a i l i n g s P o n d . E n v i r o n m e n t a l
I m p a c t S t a t e m e n t , i n c l u d i n g
c h a r a c t e r i z a t i o n of f a c i l i t i e s to be
d e m o l i s h e d and bur i ed by the e x p a n s i o n ,
and the c h a r a c t e r i z a t i o n of l a n d s to be used
f o r w e t l a n d s r e s t o r a t i o n .
C E R C L A s t u d i e s , p r e a n d p o s t r e m o v a l , f o r
s i t e s a t f o r m e r f a c i l i t i e s and current
o p e r a t i o n s

P e r f o r m e d By
E R M - R o c k y M o u n t a i n f o r
K e n n e c o t t
J a c o b s E n g i n e e r i n g

I T E X f o r K e n n e c o t t

K e n n e c o t t U t a h C o p p e r C o r p ,
O p e r a t i o n s , w i t h o v e r s i g h t by
t h e A r m y C o r p s o f E n g i n e e r s
and EPA

K e n n e c o t t U t a h C o p p e r ,
E n g i n e e r i n g S e r v i c e s w i t h
o v e r s i g h t b y E P A a n d U D E Q

S P I L L H I S T O R Y - T h e S o u t h T a i l i n g s I m p o u n d m e n t areas have been i n v o l v e d i n
a number o f s p i l l a g e i n c i d e n t s over t h e years. T a b l e 2 . 3 g iv e s t h e s p i l l s a s
r e p o r t e d t o t h e E m e r g e n c y R e s p o n s e N o t i f i c a t i o n S y s t e m ( E R N S ) f r o m 1980 t o
2001.

T A B L E 2 . 3
S P I L L I N C I D E N T S A T T H E M A G N A T A I L I N G S P O N D A R E A

. R E P O R T A B L E R E L E A S E S ( 1 9 8 0 - 2 0 0 1 )

• D a t e ' - : . . ; . " ' ' ' - M

6-27-90

7-31-90

' ' L o c a t i o n ! ; " ; , ' - V ' / ' • " :

M o r t o n S a l t
p l a n t , 3 r d f l o o r
U t a h a n d S a l t
Lake Canal

:JS$M^^-S• ' • " : • ' . V - - J - V * ; - ' i > ; • . ' • > 1 V Av-r.w^Substahce;^; ^'--^
P C B s

Proces s water

^Volume ' : ' - ' . : : . • ; '
Ati. '^' . ' '-." " • , . / • ( ;

" S m a l l amount"

90,000 g a l l o n s

/ C a u s e

Overload on a
t r a n s f o r m e r
Leaks
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Date ;

1 - 1 9 - 9 6

1 1 - 2 5 - 9 7

11-24-97

10-7-99

5-30-00

3-1-00

' / L o c a t i o n - • . ' • •

T a i l i n g s l i n e

H o l d i n g f a c i l i t y
( D i v i n g B o a r d ? )

T e m p o r a r y
s lurry
conta inment
T a i l i n g s s p l i t t e r
box

Ore s l u r r y l i n e
f r o m B o n n e v i l l e
T a i l i n g s l i n e

- S p i l l e d
S u b s t a n c e :

T a i l i n g s

Lead s u l f i d e i n
t a i l i n g s

S o d i u m s i l i c a t e
s o l u t i o n

T a i l i n g s

Ore s l u r r y

T a i l i n g s

V o l u m e

50 tons

500 p o u n d s

5000 cubic yard s

1 00 t on s

1 1 0 t on s

750 t on s of
t a i l i n g s , 1 15
p o u n d s o f
chromium

Cause

F l a n g e s l i p p e d
p r o d u c i n g gap in
p i p e l i n e
Breach in
embankment at
f a c i l i t y
C o n t a i n m e n t
burst

Exce s s amount
o f t a i l i n g s
c o m i n g down
t h e l i n e ,
o v e r f l o w e d
L e a k in ore
s l u r r y l i n e
S p i l l e d f r o m
M a g n a p u m p
s t a t i o n d u e t o
e q u i p m e n t
f a i l u r e

F e d e r a l and s t a t e e n v i r o n m e n t a l a g e n c i e s have taken a number o f m a j o r
e n f o r c e m e n t a c t i o n s a t the M a g n a T a i l i n g s Pond waste areas. A summary i s g iv en in T a b l e 2.4.

T A B L E 2 . 4
E N F O R C E M E N T A C T I O N S A T M A G N A T A I L I N G S P O N D A R E A ( O U 1 5 )

-Date -:-: : / ' < > " :p->:
5-4-87

7-29-88

^ g e ^ p ^ s l a t y u t e ' v -: -: " v;;-;'^f ;?. "%;'";€' -f
U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y ,
C l e a n A i r A c t
U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f W a t e r Q u a l i t y ,
C l e a n W a t e r A c t

^c t iv i ty ,; or : a l l e g e d v i o l a t i o n .
F u g i t i v e du s t f r o m t h e S o u t h T a i l i n g s
I m p o u n d m e n t

Exce edanc e s o f U P D E S p e r m i t l i m i t s
f o r T S S , C u , a n d P b
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Date A c t i v i t y , o r a l l e g e d v i o l a t i o n
E x c e e d a n c e s o f U P D E S p e r m i t l i m i t s
f o r T S S , C u , a n d P b

3-30-89 U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f W a t e r Q u a l i t y ,
C l e a n W a t e r A c t

5-8-90 U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y . D i v i s i o n o f A i r Q u a l i t y .
C l e a n A i r A c t

S u l f u r d i o x i d e a n d v i s i b l e emi s s i on s
f r o m the m o l y heater a t th e N o r t h
C o n c e n t r a t o r

7-16-90 U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y ,
C l e a n A i r A c t

F a i l u r e t o m o n i t o r d r y n e s s g r i d a t t h e
M a g n a T a i l i n g s P o n d

1995 U . S . A r m y C o r p s o f E n g i n e e r s /
C l e a n W a t e r A c t , S e c t i o n 4 0 4

4 0 4 P e r m i t t o f i l l j u r i s d i c t i o n a l
w e t l a n d s as a par t o f the M a g n a
T a i l i n g s Pond e x p a n s i o n p r o j e c t .
T h e p e r m i t required c e r t a i n
m o n i t o r i n g a n d c l e a n u p a c t i v i t i e s
which wou ld s a t i s f y C E R C L A
concerns w i t h regard to the M a g n a
T a i l i n g s Pond

1978 - p r e s e n t U t a h D i v i s i o n o f O i l , G a s , a n d
M i n i n g / r e c l a m a t i o n p e r m i t
M / 0 3 5 / 0 0 2

T h e DOOM r e c l a m a t i o n p e r m i t
requires that the t a i l i n g s pond be
r e v e g e t a t e d f o l l o w i n g c l o s u r e o f each
s e c t i on o f t h e t a i l i n g s p o n d . T h i s
p e r m i t a l s o covers t h e B o n n e v i l l e
C r u s h e r a n d t h e N o r t h C o n c e n t r a t o r .

1 9 9 5 - 2 0 0 2 E P A / C E R C L A N o n - t i m e c r i t i c a l removal a c t i o n
4-30-1999 U t a h D e p t . o f E n v i r o n m e n t a l

Q u a l i t y
1 3 3 v i o l a t i o n s o f U P D E S p e r m i t
l i m i t a t i o n s ( f o r m e t a l s , c o l i f o r m . a n d
T D S ) e s p e c i a l l y a t sewage p l a n t , a n d
r e p o r t i n g v i o l a t i o n s

7-17-2000 U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y

V i o l a t i o n s o f v i s i b l e e m i s s i o n s
m o n i t o r i n g a t crusher s , N o r t h
C o n c e n t r a t o r , F i n e O r e S t o r a g e
U n i t s , s o l v e n t p a r t s washers. S t i l l
open.

7-17-2000 U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y ,
C l e a n A i r A c t

V i s i b l e e m i s s i o n s a n d m o n i t o r i n g
v i o l a t i o n s a t the Power P l a n t , f a i l u r e
t o c o n d u c t i n s p e c t i o n s . S t i l l open.
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Date -
11-17-2000

12-19-2000

2001

3-25-2001

4-19-2001

8-10-2001

; A^ney/Sfaujte'V; , - './•.'••-••
U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y . D i v i s i o n o f A i r Q u a l i t y
U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y
M i n e S a f e t y a n d H e a l t h
A d m i n i s t r a t i o n

U t a h Depar tment o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y
U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y
U t a h D e p a r t m e n t o f E n v i r o n m e n t a l
Q u a l i t y , D i v i s i o n o f A i r Q u a l i t y

A c t i v i t y , o r a l l e g e d v i o l a t i o n
V i o l a t i o n o f o p e r a t i n g p e r m i t f o r
N o r t h C o n c e n t r a t o r
V i o l a t i o n o f o p e r a t i n g p e r m i t f o r
N o r t h C o n c e n t r a t o r
I n s p e c t i o n o n l y , n o c i t a t i o n s ,
r e g a r d i n g r e p o r t s o f f u g i t i v e du s t
f r o m A r t h u r R e p o s i t o r y .
N o n - r e p o r t i n g o f exceedance, N o r t h
C o n c e n t r a t o r a n d Power P l a n t
Errors o n annual r e p o r t , T a i l i n g s
Pond
F u g i t i v e d u s t f r o m b u l l d o z e r s a t C e l l
4 o f t h e S o u t h T a i l i n g s
I m p o u n d m e n t . S t i l l op en .

c.

Subpart 3: Wetland Mitigation Areas. T h e r e were two i n v e s t i g a t i o n s of the
W e t l a n d s M i t i g a t i o n Area. T h e f i r s t occurred p r i o r t o t h e p u r c h a s e o f t h e l a n d s b y
K e n n e c o t t . T h e r e was no s a m p l i n g , j u s t a vi sual i n s p e c t i o n o f the l a n d . The
second i n v e s t i g a t i o n occurred as a r equ irement of the CWA 404 p e r m i t i s su ed by
t h e A r m y C o r p s o f E n g i n e e r s in 1 9 9 5 . The p u r p o s e o f that i n v e s t i g a t i o n wa s t o
assure th e C o r p s tha t t h e W e t l a n d s M i t i g a t i o n Area wa s s u i t a b l e f o r u s e a s
r e p l a c e m e n t w e t l a n d s f o r t h e w e t l a n d s t o b e subsumed b y t h e M a g n a T a i l i n g s
Pond E x p a n s i o n . T h e waters, s o i l s , s e d i m e n t s , a n d i n v e r t e b r a t e s were s a m p l e d
and ana lyz ed for a var i e ty of m e t a l s . No c l e a n u p s were required by the C o r p s or
E P A a n d t h e W e t l a n d M i t i g a t i o n A r e a c o n s t r u c t i o n p r o c e e d e d . T h e w e t l a n d s a r e
now o p e r a t i n g as w e t l a n d s .
Subpart 4: Power Plants. The s i t e of the o l d e r power p l a n t was c h a r a c t e r i z e d in
2002-as a part o f t h e Non T i m e - C r i t i c a l Emergency R e s p o n s e A c t i o n . The current
power p l a n t i s r o u t i n e l y i n s p e c t e d f o r e n v i r o n m e n t a l c o m p l i a n c e b y t h e U t a h
D i v i s i o n o f A i r Q u a l i t y a n d t h e U t a h D i v i s i o n o f S o l i d a n d H a z a r d o u s W a s t e .
N o s e p a r a t e C E R C L A - r e l a t e d s t u d i e s t ook p l a c e a t t h e current power p l a n t .
S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y
Subpart 1 : Mills. T h i s part o f t h e o p e r a b l e un i t c o n t a i n s t h e b u i l d i n g s , f a c i l i t i e s
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a n d on- s i t e wastes f r o m three m a j o r o p e r a t i o n a l areas: ( 1 ) t h e N o r t h C o n c e n t r a t o r
( l o c a t e d on a 2400 acre s i t e ) ; (2) the A r t h u r Mil l ( l o c a t e d on a 910 acre s i t e ) ; and
(3) t h e B o n n e v i l l e C r u s h e r ( l o c a t e d on a 76 acre s i t e ) . The two o l d e r f a c i l i t i e s
were b u i l t on the f i r s t bench o f th e Oquirrh f o o t h i l l s o v e r l o o k i n g the w e t l a n d s
a s s o c i a t e d w i t h t h e Great S a l t Lake. T h i s a l l o w e d t h e f u l l u s e o f g r a v i t y f l o w i n
th e or e p r o c e s s i n g w i t h th e or e s t a r t i n g a t th e t op and th e c o n c e n t r a t e s and t a i l i n g s
c o m i n g o u t b e l ow. Both m i l l s were l o c a t e d c l o s e t o t h e S o u t h M a g n a T a i l i n g s
Pond so t h a t d i s p o s a l o f the t a i l i n g s c o u l d be c onven i en t and a l s o u s e g r a v i t y
f l o w . C o n s t r u c t e d o n a k n o l l o v e r l o o k i n g L i t t l e V a l l e y o n o n e s i d e a n d t h e m i l l s
down b e l ow on the o ther , the B o n n e v i l l e C r u s h e r was b u i l t on the s i d e o f the
Oquirrh M o u n t a i n s a t a n e l e v a t i o n above t h e m i l l s . T h i s w o u l d a l l o w t h e crushed
or e s l u r r y t o f l o w down th e s l o p e f o r f u r t h e r p r o c e s s i n g by f l o t a t i o n a t t h e m i l l s .
Suhpart 2: Milling Waste Areas. The f o o t p r i n t o f t h e f o r m e r S o u t h T a i l i n g s
I m p o u n d m e n t i s 5727 acres i n size. T h e N o r t h T a i l i n g s I m p o u n d m e n t i s 4325
acres, o f w h i c h 1055 acres were f o r m e r j u r i s d i c t i o n a l w e t l a n d s . The area on
whi ch t h e t a i l i n g s p o n d s were b u i l t i s f l a t w i t h a n o v e r a l l e l e v a t i o n d i f f e r e n c e o f
a p p r o x i m a t e l y 1 0 f e e t . L a n d f o r m s c on s i s t o f m a n made l a n d ( t a i l i n g s o r f i l l ) ,
l a c u s t r i n e f l a t d e p o s i t s , and minor sand and gravel bars.
Subpari 3: Wetland Mitigation Area. The W e t l a n d M i t i g a t i o n A r e a i s about 2500
acres in size. It i s r e l a t i v e l y f l a t and l o c a t e d on th e nor th s i d e o f 1-80 and j u s t east
o f t h e G r e a t S a l t L a k e , j u s t i n l a n d o f t h e beach.
Subpari 4: Power Plants. The f i r s t power p l a n t was l o c a t e d on the s o u t h e r n e d g e
of the M a g n a T a i l i n g s Pond . The current power p l a n t i s l o c a t e d on a 28 acre s i t e
on a l a k e e ro s i ona l bench at the nor th e d g e of the Oquirrh M o u n t a i n s j u s t to the
west of the town of M a g n a .
2. S u r f a c e and s u b s u r f a c e f e a t u r e s
Subpari I: Mills. The s u r f a c e o f t h i s s i t e i s t y p i c a l o f a series o f l a r g e i n d u s t r i a l
c o m p l e x e s w i t h b u i l d i n g s , s t o r a g e y a r d s , reagent t a n k s , water p u m p s t a t i o n s ,
p i p e l i n e s , main t enance f a c i l i t i e s , e t c . I n a d d i t i o n t h e f a c i l i t i e s were a l l
i n t e r c o n n e c t e d wi th a r a i l r o a d sy s t em with main tracks , s pur s , s i d i n g s , s t orage
y a r d s , and r a i l c a r and l o c o m o t i v e main t enance f a c i l i t i e s . M o s t o f t h e s t o r a g e
t ank s were above ground but there were a few underground s torage t a n k s u s u a l l y
a s s o c i a t e d w i th f u e l i n g s t a t i o n s f o r v e h i c l e s . I n 1 9 6 8 . t h e N o r t h C o n c e n t r a t o r s i t e
h a d 1 very l a r g e b u i l d i n g , 1 1 l a r g e b u i l d i n g s , 1 0 s m a l l b u i l d i n g s , 2 l a r g e c l a r i f i e r
t ank s , 4 s m a l l e r c l a r i f i e r t a n k s , 2 p o n d s , 3 s m a l l s t o r a g e t a n k s , 3 p a r k i n g l o t s and
was served by a network o f roads and r a i l r o a d t rack s . In 1968 , th e A r t h u r Mil l
had -2 very l a r g e b u i l d i n g s , 8 l a r g e b u i l d i n g s 16 s m a l l b u i l d i n g s , 5 s t o rage tanks on
t h e h i l l b eh ind t h e m i l l , 2 l a r g e c l a r i f i e r s , 6 s m a l l c l a r i f i e r s , 3 p a r k i n g l o t s a n d w a s
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a l s o served by a ne twork o f roads and r a i l r o a d tracks . In 1968, the B o n n e v i l l e
C r u s h e r had 3 l a r g e b u i l d i n g s , 7 s m a l l b u i l d i n g s , several or e s t o r a g e p i l e s , and
was served by a network of c onveyor b e l t s , r a i l r o a d t ra ck s and roads .
Subpart 2: Mill waste areas. The p r e d o m i n a n t s u r f a c e f e a t u r e s of the current

l a n d s c a p e a r e t h e mas s ive S o u t h a n d N o r t h T a i l i n g s I m p o u n d m e n t s whi ch n o w
cover about 10,000 acres o f f o r m e r marsh l a n d and v a l l e y f l o o r . The o l d e r p o r t i o n
of the pond i s about 250 f e e t h i g h , and the newer p o r t i o n i s about 20 f e e t h i g h .
A l l t h e p r e v i o u s f a c i l i t i e s wh i ch were l o c a t e d i n t h e f o o t p r i n t o f t h e p o n d have
now been buried by t a i l i n g s . Both th e o l d e r and the newer s e c t i o n s o f th e t a i l i n g s
pond a r e u n d e r l a i n b y t h e U p p e r B o n n e v i l l e C l a y s u b - u n i t , w h i c h averages 9 f e e t
i n t h i c k n e s s . T h e U p p e r B o n n e v i l l e C l a y i s u n d e r l a i n b y t h e Lower B o n n e v i l l e
C l a y which i s about 6 f e e t in t h i c k n e s s and c o n s i s t s o f l e n s e s o f sand and c l a y .
Subpart 3: Wetland Mitigation Areas. The W e t l a n d M i t i g a t i o n A r e a has t h r e e
m a j o r man-made i r r i g a t i o n f e a t u r e s i n c l u d i n g ( 1 ) t h e N o r t h P o i n t C o n s o l i d a t e d
C a n a l ; ( 2 ) t h e G o g g i n D r a i n ; a n d ( 3 ) t h e R i d g e l a n d Drain. Lower L e e C r e e k
t raver s e s t h e l ower p o r t i o n o f t h e m i t i g a t i o n area. B e f o r e r e s t o r a t i o n t h e W e t l a n d
M i t i g a t i o n A r e a c o n s i s t e d o f 28 acres o f emergent w e t l a n d s . 922 acres o f s a l i n e
p l a y a s , 163 acres of open water and 1407 acres of u p l a n d or man-made l a n d .
Subpart 4: Power Plants. The power p l a n t i s a t y p i c a l coal f i r e d power p l a n t w i t h
c o a l - h a n d l i n g , s t o r a g e , a n d s h i p m e n t f a c i l i t i e s , b o i l e r s , t u r b i n e s , c o o l i n g water
c onden s er s , smoke s tacks and e m i s s i o n s c o n t r o l s . It i s s erviced by a r a i l r o a d l i n e .
3 . S a m p l i n g s t r a t e g y
Subpart 1 : Mills. I n g e n e r a l , s a m p l i n g f o r f a c i l i t i e s a n d h i s t o r i c f a c i l i t y s i t e s w a s
done in a gr id p a t t e r n augmented w i th s a m p l e s o f o p p o r t u n i t i e s in l o c a t i o n s w i t h
d i s c o l o r e d s o i l s , unnatural a p p e a r a n c e , o r s o i l s w i t h obv iou s odors . Each s a m p l e
was a 4- or 5 - p o i n t c o m p o s i t e . Leach t e s t s were p e r f o r m e d to d e t e r m i n e the
RCRA s t a t u s o f the wastes. The same s t r a t e g y was used again for b o t h po s t
removal a n d po s t r e c l a m a t i o n s a m p l i n g . T h e o b j e c t i v e s o f t h e s a m p l i n g ev en t s
were ( 1 ) , charac t e r i z e s o i l s f o r d e t e r m i n a t i o n i f e x c a v a t i o n a n d removal w a s
n e e d e d , where, how much and most a p p r o p r i a t e d i s p o s a l l o c a t i o n ; (2) d e t e r m i n e i f
c o n c e n t r a t i o n s above ac t i on l e v e l s remained a f t e r e x cava t i on w a s c o m p l e t e d ; ( 3 )
d e t e r m i n e e x i s t i n g c o n d i t i o n s f o l l o w i n g c o m p l e t i o n o f t h e a c t i on . T h e s a m p l i n g
event s took p l a c e in the 1994 - 1999 t ime f rame .
Subpart 2: Milling Waste Areas. The s a m p l i n g s t r a t e g y for t h i s part of the s i t e
was d i c t a t e d by the n e ed s o f the CWA 404 p e r m i t a p p l i c a t i o n and E n v i r o n m e n t a l
I m p a c t S t u d y : I t w a s h i g h l y v a r i a b l e d e p e n d i n g o n t h e nature o f t h e q u e s t i o n a t
hand. For C E R C L A p u r p o s e s , t h e m a j o r q u e s t i o n was w h e t h e r or no t b u r i a l by
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t a i l i n g s wa s s u f f i c i e n t l y p r o t e c t i v e f o r any hazardou s s u b s t a n c e s f o u n d on th e
f o o t p r i n t o f th e e x p a n s i o n area. An e m p h a s i s was p l a c e d on t e a c h a b i l i t y , or t h a t
p o r t i o n o f t h e was te s whi ch m i g h t b e m o b i l i z e d u p o n b u r i a l w i t h w e t t a i l i n g s .
Subpart 3: Wetland Mitigation Areas. The w e t l a n d s were s a m p l e d on a s c r e e n i n g
l e v e l t o d e t e r m i n e i f there were any concerns about c o n t a m i n a t i o n p r i o r t o
e s t a b l i s h i n g w e t l a n d s on the s i t e . The s e d i m e n t s and water q u a l i t y a t each
p o t e n t i a l w e t l a n d area a n d a l l p o t e n t i a l water sources were s t u d i e d . T h e q u a n t i t y
and q u a l i t y o f i n v e r t e b r a t e s ( b i r d f o o d ) wa s a s s e s s ed . M o s t o f t h i s work occurred
in 1 9 9 5 .
Subpari 4: Power Plants. The h i s t o r i c power p l a n t s i t e was c h a r a c t e r i z e d u s i n g
t h e same s a m p l i n g p r o t o c o l s a s d e s c r i b e d i n S u b p a r t 1 . T h e current power p l a n t
grounds were not s a m p l e d .
4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n , nature of was t e s
Subpari I: Mills. The various f a c i l i t i e s o f t h e m i l l i n g o p e r a t i o n s p r o d u c e d a w id e
v a r i e t y o f waste s w i th d i f f e r e n t d i s p o s a l areas. A summary i s g i v e n i n T a b l e 2.5.

T A B L E 2 . 5
S O U R C E S O F C O N T A M I N A T I O N A T M A G N A M I L L S ( S u b p a r t 1 , O U 1 5 )

F a c i l i t y

M a g n a
L e a c h i n g
F a c i l i t y

W a s t e . :
l o c a t i o n

W a s t e rock
on s l o p e
b eh ind
m i l l

: Years- of. ve
o p e r a t i o n "

1 9 1 6 - 1 9 2 0

"Process
used

S u l f u r i c
acid
l e a c h i n g

Product

C o p p e r
s l u d g e

V o l u m e
and nature
of waste
2000 t o n s
per day.
l e a c h e d ore
and waste
rock,
w h i l e in
o p e r a t i o n .
t h e s i t e
i t s e l f d i d
not need
c l e a n u p

Current
s ta tu s

U s e d f o r
water
s t o r a g e , f o r
emergency
make-up
water f o r
c o o l i n g
towers at
the power
p l a n t
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F a c i l i t y

L i m e k i l n s

L i m e
s l a c k i n g
p l a n t

Boston
C o n s o l i d .
M i l l
( A r t h u r
M i l l )

Reagent
s t i l l s

W a s t e ; :.;,:.:
l o c a t i o n - ,;: _v

U n k n o w n

U n k n o w n

M a i n l y
went to
M a g n a
T a i l i n g s
P o n d

-̂

Leaks on
s i t e

S l r s S ^ ' ?
reparation -.

1 9 2 9 -
unknown

1 9 2 5 -
unknown

1909-
1985

1 9 2 4 -
about 1985

Proces s;used

H e a t i n g o f
l i m e s t o n e

C r u s h and
d i s s o l v e
l i m e in
water

Grind ore,
s e p a r a t e
m i n e r a l s
by f r o t h
f l o t a t i o n

R e a c t i o n
s t i l l s a n d
heat

-Produc t

L i m e rock

M i l k o f
l i m e

C o p p e r
concen-
t r a t e

Reco

V o l u m e
and nature
of waste
U n k n o w n ,
0 at s i t e

U n k n o w n .
0 at s i t e

T a i l i n g s ,
w i t h i n
M a g n a
T a i l i n g s
Pond t o t a l
(8000
t o n s / d a y ) .
237 t o n s o f
non-hazard
d e b r i s , 16
t on s o f
RCRA
waste , 10
t o n s
a s b e s t o s ,
26 rad io-
n u c l i d e
sources.
( S e e l i s t ,
T a b l e
1 2 . 1 )
2240 cu
yds o f
unusua l
o r g a n i c s ,
reagents ,
P b , A s

Current
s t a t u s

A r e a p a v e d
and used
as a
l a y d o w n
yard
A r e a paved
and used
as a
l a y d o w n
yard.
F a c i l i t i e s
demo-
l i s h e d

C l e a n e d u p
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F a c i l i t y V ; , :

I r o n
f o u n d r y

W e s t
D e b r i s s i t e

R a i l r o a d
D e b r i s s i t e
C r u c i b l e
s i t e

A r t h u r
second l i n e
d i t c h
P i p e l i n e
l e a k
B o n n e v i l l e
C r u s h e r

R a i l r o a d
S c r a p Y a r d

B o n n e v i l l e
G a t e
H i l l s i d e

' ' • • l V > ' - : : ' ; f

A d j a c e n t
h i l l s i d e

A t s i t e

A t s i t e

A t s i t e

A t s i t e

A t s i t e

At or near
s i t e

At s i t e

A t s i t e

j x - - ^ ; : . v ^ > ; : . - ; ; : ? ; ' j ; ! - :

1 9 1 7 -
about 1985

U n k n o w n

U n k n o w n

U n k n o w n

U n k n o w n

U n k n o w n

1 9 6 6 -
2001

U n k n o w n

U n k n o w n

^Process ,
: " - l l C £ » n

M e l t a n d
pour i n t o
m o l d s
D u m p

D u m p

D u m p

D u m p

P i p e l i n e
l e a k
G r i n d ores

D u m p

D u m p

P r o d u c t

S t e e l b a l l s
and o th er
p r o d u c t s
N o n e

N o n e

N o n e

Done

N o n e

G r o u n d up
ore

N o n e

N o n e

V o l u m e
and nature
of waste
8824 cu
y d s o f s l a g

3580 cu
y d s , l a b
g l a s s w a r e ,
c r u c i b l e s ,
d e b r i s
0

960 cu y d s ,
f i r e assay
d e b r i s ,
c r u c i b l e s
0
( d i s c o l o r e d
s o i l s )
0 ( t a i l i n g s )

S e e
i n d i v i d u a l
d u m p
t o t a l s
C o a l ,
s tored
concen-
tra t e s
Ore
s t o c k p i l e
area

Current
s ta tu s

C l e a n e d u p

C l e a n e d u p

N o a c t i o n
required
C l e a n e d u p

N o a c t i o n
required

N o a c t i o n
required
F a c i l i t y
c l o s e d in
2001

N o
removal
needed

S i t e
r e c l a i m e d
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F a c i l i t y

L i t t l e
V a l l e y
S e t t l e m e n t
P o n d s

N o r t h
S l o p e S i t e

N o r t h
Conc en-
t r a t o r
( M a g n a
M i l l )

M o l y -
o x i d e unit .

Railroad
S l o p e s i t e

W a s t e
l o c a t i o n

. ' •,... • • ' • . ? : - . : :
A t s i t e

A t s i t e

M a i n l y t o
S o u t h
T a i l i n g s
P o n d

A t s i t e

At s i t e

Y e a r s o f
o p e r a t i o n

1 9 6 6 -
2001

Unknown

1 9 0 7 -
2001

U n k n o w n

Unknown

Proce s s
used

R e t e n t i o n
bas in

D u m p

G r i n d ore
and
recover
m i n e r a l s
u s i n g f r o t h
f l o t a t i o n

Recover
m o l y f r o m
concen-
t r a t e

Dump

P r o d u c t

N o n e

N o n e

C o p p e r
concen-
t r a t e

M o l y -
s u l f i d e

N o n e

V o l u m e
and nature
of waste
R u n o f f
s e d i m e n t s
f r o m ore,
h y d r o -
carbon
t a i n t e d s o i l
s t o c k p i l e
Ore,
c l e a n i n g
waste s .
j u n k me ta l
S e e t o t a l
f o r M a g n a
T a i l i n g s
P o n d
(40,000
t o n s / d a y o f
t a i l i n g s ) .
1 .7 t on s
a sb e s t o s .
2 5 1 t o n s o f
r e a g e n t s
recovered
(see T a b l e
1 2 . 2 )
M o l y -
s u l f i d e
recovered,
1 5 0 g a l s o f
P C B s
3500
cu .yd s ,
s l a g ,
t a i l i n g s ,
b r i ck s

Current
s t a t u s

C l e a n e d u p
as part of
U P D E S
s torm water
p e r m i t

N o a c t i on
needed

G r i n d i n g
u n i t gone.
f l o t a t i o n
u n i t i d l e ,
p a r t i a l
c l e a n u p on
g r o u n d s .

B u i l d i n g
d e m o ' e d ,
s i t e
c l e a n e d u p

C l e a n e d up
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F a c i l i t y ".. ' •

Concen-
t r a t e
l o a d i n g
area

East d e b r i s
s i t e

W a s t e ,9: -̂:1. . .̂ .. r . • • ; - ; . ; • - • ?S|T l b c S t i b h >
> < v ; ; a ^

- •-:'•'•. ^~':^f

A t s i t e

A t s i t e

i ' ^ S f x ^
^operation - ' ' • " .

1 9 0 7 -
1999

Unknown

.-Process
.used

S p i l l a g e
f r o m
l o a d i n g

D u m p

• P r o d u c t

C o p p e r
concen-
tra t e

N o n e

V o l u m e
and nature
of waste
7620 cu.yd s . ,
s p i l l e d
concen-
t r a t e
710 cu y d s ,
ore. m e t a l
d e b r i s

Current
s t a t u s

C l e a n e d u p

C l e a n e d u p

Subpart 2: Milling Waste Areas. The sources o f the was t e s in the Mill ing W a s t e
A r e a s in the v i c i n i t y o f M a g n a are summarized in T a b l e 2.6.

T A B L E 2 . 6
S O U R C E S O F C O N T A M I N A T I O N A T O U 1 5 W A S T E A R E A S ( S u b p a r t 2 , O U 1 5 )

F a c i l i t y

D i v i n g
Board
T a i l i n g s

T a i l i n g s
S l u r r y
P i p e l i n e

• i , ' y . ' - ' ' " • ' • - ^ ' ' " ' • ^ • ' • ' • " ' ' • '- Was t e , ; i ;y ; ;v:: j
• l o c a t i o n !;:>;:;

East o f
M a g n a
M i l l

A l o n g
eas t ern
f r o n t o f
Oquirrh
M t s .

l : ? f f ! g ; c % t H i %tyearsiok; ' , " : •.X1.-* .:• -..- ;Y> yt .- ^'""^;;'• p p e i a t i o n V : :

1 9 7 0 -
1 9 9 1 ,
o v e r f l o w
s i t e s ince
1907

1 9 6 6 -
pr e s en t

i S p f d t e s s ; ' • • • - ; "
• i u s e ' d - : :

C y c l o n e ,
o v e r f l o w
s e t t l e m e n t
area

S l u r r y
p i p e l i n e

' p r o d u c t

S i z e
s e p a r a t e d
t a i l i n g s

T a i l i n g s
(30%
s o l i d s )

vo lume
and nature
of waste
400,000 cy
in 1 9 9 3 ,
5000 cy
f r o m a
s p i l l i n
1997
( t a i l i n g s )
S p i l l s d u e
to
o v e r f l o w s
and l i n e
breaks
( t a i l i n g s )

current
s t a t u s

O p e r a t i o n s
area used
f o r
o v e r f l o w s
and u p s e t s .
c l e a n e d u p

I n
o p e r a t i o n ,
some p a r t s
r e d e s i g n e d

2.32



F a c i l i t y

Concen-
tra t e
p i p e l i n e

M a g n a
F l u m e

S o u t h
T a i l i n g s
I m p o u n d -
ment

A r t h u r
S t e p b a c k
R e p o s i t o r y
and s t a g i n g
area

T a i l i n g s
Pond
L a n d f i l l

W a s t e ' • " . /
l o c a t i o n ,;:.,;

. _ - • • ' ; • " • - . ' . • ' ; - / ' . ^ V ; ' ; 1 - ' ^

A l o n g S H
1 1 1

A c r o s s S H
201 to
t a i l i n g s
p o n d
M a i n
t a i l i n g s
waste
l o c a t i o n

On a
s t e p b a c k o f
t h e M a g n a
T a i l i n g s
Pond

On the
e d g e s o f
the M a g n a
T a i l i n g s
Pond

.years of
6peratio.n> ,

? ' k ' " V : - V , ~ : ' ! - . v . . ; . . V - . - 3 " , '

1 9 6 6 -
p r e s e n t

1 9 0 6 -
p r e s e n t

1 9 0 6 -
p r e s e n t

1 9 9 5 -
p r e s e n t

U n k n o w n

.

proce s s
used

S l u r r y
p i p e l i n e

S l u r r y
p i p e l i n e

T a i l i n g s
s e t t l i n g
area

W a s t e
r e p o s i t o r y
and s t a g i n g
area for
b l e n d i n g
and d r y i n g

S o l i d
waste
l a n d f i l l

p r o d u c t

Concen-
t r a t e s in a
s l u r r y

T a i l i n g s

T a i l i n g s

S l u d g e s ,
s o i l s

B e v i l l
wastes.
trash.
demo and
const.
d e b r i s

vo lume
and nature
of waste
S h o u l d be
a l l p r o d u c t ,
s p i l l a g e i s
waste
( s p i l l e d
concen-
t r a t e s )
S p i l l s d u e
to
o v e r f l o w s
( t a i l i n g s )
2 . 1 B i l l i o n
T o n s ,
m o s t l y
t a i l i n g s

C E R C L A
wastes and
contam-
i n a t e d s o i l .
2 , 1 6 5 , 0 6 5
cy. as of
2002.
U n k n o w n

current
s t a t u s

I n
o p e r a t i o n

Out of
service
s inc e m i l l
c l o s e d
O l d e r
p o r t i o n
b e i n g
r e c l a i m e d
u n d e r
p r o v i s i o n s
o f U t a h
D O G M
p e r m i t
T e m p o r a r y
c l o s u r e

Buried by
t a i l i n g s
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F a c i l i t y

Ragtown
and
S n a k e t o w n

H i s t o r i c
Roads

R i t e r

H i s t o r i c
R a i l
R o u t e s

N o r t h
T a i l i n g s
I m p o u n d -
ment

C h e v r o n
F e r t i l i z e r
P l a n t

W a s t e
: l o c a t i o n

' - ' . . • ' . ' , L -
A d j a c e n t
to M a g n a
T a i l i n g s
Pond
U n d e r
t a i l i n g s
pond
U n d e r
t a i l i n g s
pond
U n d e r
t a i l i n g s
p o n d

T o t h e
north o f
t h e o r i g i n a l
t a i l i n g s
pond

U n d e r
N o r t h .
T a i l i n g s
I m p o u n d -
ment

years of
o p e r a t i o n ' \

1 9 0 5 -
1930

1 9 0 5 -
1 9 1 8

1 9 0 5 -
1997

1 8 7 3 -
1995

1 9 9 7 -
pr e s en t

1 952 -
1994

proc e s s
used

T o w n s

Roads

R a i l r o a d
s i d i n g a n d
s t a t i o n
R a i l r o a d
grade s and
t r a c k s

T a i l i n g s
s e t t l i n g
and s t o r a g e

P h o s p h o r i c
acid

produc t

U n k n o w n

U n k n o w n

U n k n o w n

U n k n o w n

T a i l i n g s

P h o s p h o -
g y p s u m
t a i l i n g s

I v p T u m e
• and' nature

of waste
U n k n o w n

Unknown

U n k n o w n

Unknown

C a p a c i t y i s
1 . 6 b i l l i o n
t o n s ,
t a i l i n g s
and s l a g
t a i l i n g s
6 m i l l i o n
cubic yards
p h o s p h o -
g y p s u m
t a i l s ,
1 6,000 cu
yds o f
p e t r o l e u m
t a i n t e d '
s o i l s

current
s ta tu s

A b a n -
doned and
moved

Buried by
t a i l i n g s

Buried by
t a i l i n g s

A p o r t i o n
is bur i ed
b y t a i l i n g s ,
some of
r a i l b e d s
s t i l l e x i s t
i n w e t l a n d s
I n
o p e r a t i o n

Buried by
t a i l i n g s
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F a c i l i t y

M o r i o n
S a l t P l a n t

W a s t e : \ ' / .
l o c a t i o n •'. .

U n d e r
e x p a n d e d
t a i l i n g s
p o n d

'years- of . .-. '
: o p e ra t i on

1 8 8 9 -
1993

proce s s
used

S a l t
e v a p o r a t e d
f r o m G r e a t
S a l t Lake

p r o d u c t

S a l t

volume
and nature
of waste
U n k n o w n
( s a l t
r e s i d u e s )

current
s ta tu s

Buried by
t a i l i n g s

Subpart 3: Wetland Mitigation Areas. T h e r e are no known d ir e c t sources of
hazardou s s ub s tanc e c o n t a m i n a t i o n o n a n y o f t h e W e t l a n d M i t i g a t i o n A r e a s i t e s .
N o n e o f these areas were ever used for i n d u s t r i a l p u r p o s e s . T h i s does not mean
t ha t t h e l and w a s p r i s t i n e o r u n i m p a c t e d . T h e l a n d w a s used p r i m a r i l y f o r g r a z i n g
c a t t l e , but saw some usage as a 4 wheel d r i v e r e c r e a t i o n a l area and d u m p i n g
g r o u n d . H o w e v e r , t h e l and i s c l o s e t o bo th K e n n e c o t t ' s M a g n a T a i l i n g s P o n d s
and S m e l t e r . A i r b o r n e t r a n s p o r t o f waste s f r o m the s e areas wa s p o s s i b l e , i n d e e d
l i k e l y t o some degree . A l s o a p o t e n t i a l source o f c o n t a m i n a t i o n t o t h e s e l a n d s wa s
t h e J o r d a n River. Both t h e G o g g i n Drain a n d t h e N o r t h P o i n t C o n s o l i d a t e d Canal
ge t t h e i r waters f r o m the J o r d a n River , a r iver w i t h a checkered h i s t o r y o f water
p o l l u t i o n p r o b l e m s . W a t e r q u a l i t y i s i m p r o v i n g o f l a t e d u e t o i m p r o v e m e n t s i n
water p o l l u t i o n c o n t r o l i n f r a s t r u c t u r e . A summary o f p o s s i b l e sources o f
c o n t a m i n a t i o n to t h e s e areas i s g i v e n in T a b l e 2.7.

T A B L E 2 . 7
S O U R C E S O F C O N T A M I N A T I O N A T T H E W E T L A N D S M I T I G A T I O N A R E A

( S u b p a r t 3 , O U 1 5 )

F a c i l i t y

S m e l t e r
(see
O U 1 3 )
M a g n a
T a i l i n g s
P o n d s

W a s t e "•, ...
l o c a t i o n

* • . . • •-."•'
N e a r ;

s m e l t e r ,
airborne
On s i t e ,
airborne

^ Years of. •."
o p e r a t i o n

1907-
pre s en t

1907-
p r e s e n t

Proces s
used

s m e l t i n g
and
c o n v e r t i n g
S e t t l i n g

P r o d u c t

C o p p e r
anodes

N o n e

volume
and nature
of waste
U n k n o w n ,
s m e l t e r a i r
e m i s s i o n s
U n k n o w n
a m o u n t s ,
b l o w i n g
t a i l i n g s

current
s t a t u s

A i i -
p a t h w a y
abated
A i r
p a t h w a y
abated
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J o r d a n
River

River ,
c a n a l s and
d r a i n s

C o n t a m -
i n a t i o n
began in
1847

U r b a n
s e t t l e m e n t

N o n e U n k n o w n
r i v e r i n e
water
p o l l u t i o n

C o n t i n u e s ,
w i t h some
water
p o l l u t i o n
aba t ement

Subpari 4: Power Plants. The power p l a n t s g e n e r a t e d was t e s over the years, but
most were d i s p o s e d i n t h e M a g n a T a i l i n g s Pond o r o f f - s i t e . W a s t e s i n c l u d e
f l y a s h . b o t t o m ash, s i l i c a s l a g , b o i l e r t u b e s l u d g e s , a n d a t m o s p h e r i c e m i s s i o n s .
W a s t e management f o r t h e current f a c i l i t y i s r e g u l a t e d b y t h e s t a t e . N o
c h a r a c t e r i z a t i o n o f t h e wastes w a s p e r f o r m e d under C E R C L A a u t h o r i t i e s .
5. Route s o f e x p o s u r e a n d p o p u l a t i o n .
In g e n e r a l , the l a n d e n c o m p a s s e d by OU 15 i s not o p e n to the general p u b l i c and
r i s k s th er e are to i n d u s t r i a l workers and m a i n t e n a n c e workers. In some cases,
a f t e r d e m o l i t i o n o f f a c i l i t i e s , t h e l a n d i s c onver t ed t o o p e n spac e u s e a n d w i l d l i f e
can be observed there (see T a b l e 2.8).

T A B L E 2 . 8
R O U T E S O F E X P O S U R E A N D P O P U L A T I O N S A T M I L L I N G F A C I L I T I E S

C a t e g o r y

M i l l i n g
f a c i l i t i e s

M i l l i n g
waste areas

Waste.-Typ'e .v :

T a i l i n g s .
c o n c e n t r a t e s ,
lab wastes

T a i l i n g s ,
s p i l l s

M i g r a t i o n
P o t e n t i a l .
E r o s i o n ,
ground water

Ero s i on ,
groundwat er .
airborne

E x p o s u r e
P a t h w a y
I n g e s t i o n ,
u p t a k e to
p l a n t s

I n g e s t i o n .
u p t a k e to
p l a n t s

E c o l o g i c a l
p o p u l a t i o n s
N o t c u r r e n t l y
w i l d l i f e
h a b i t a t ,
f u t u r e u p l a n d
h a b i t a t , d e er ,
e l k , b i r d s
U p l a n d
h a b i t a t i s
used by deer,
e l k , b i r d s ,
p o t e n t i a l
i m p a c t to
Great S a l t
Lake

H u m a n
p o p u l a t i o n s
C l o s e d t o
p u b l i c ,
o c ca s i ona l
i n d u s t r i a l
workers o n l y
( p o p = 1 5 0 )
C l o s e d t o
p u b l i c ,
i n d u s t r i a l
workers o n l y
( p o p = 2 5 )
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Category

W e t l a n d
M i t i g a t i o n
A r e a

. W a s t e . f y . p ' e ; - ' > ! >
- . • / ; - - ' : - ' - , .~' ; v"*~^. T . .:;

c o n t a m i n a n t s
f r o m
e l s e w h e r e

' M i g r a t i o n
•.po t en t ia l T
a irborne ,
waterborne

Expo sur e
P a t h w a y
i n g e s t i o n
t h r o u g h f o o d
cha in

E c o l o g i c a l
p o p u l a t i o n s
w e t l a n d
h a b i t a t , f i s h ,
i n v e r t s , b i r d s

H u m a n
p o p u l a t i o n s
c l o s e d to
p u b l i c and
workers.

D. S c o p e and R o l e o f O p e r a b l e U n i t
O p e r a b l e U n i t 1 5 o f t h e K e n n e c o t t N o r t h Zone S i t e r e p r e s e n t s t h e f i r s t s t e p i n t h e o r e
b e n e f i c i a t i o n p r o c e s s , th e g r i n d i n g o f th e ores and the s e p a r a t i o n o f th e c o p p e r and
prec iou s metal minera l s f r o m the host rock mineral s . The main wastes produc ed were
t a i l i n g s , t h e ground u p host rock m i n e r a l s p l u s a n y unrecovered m i n e r a l s . T h e g r i n d i n g
and f l o t a t i o n pro c e s s e s at the s e areas used l a r g e v o l u m e s of water and a s m a l l amount of
reagent s .
S e v e r a l o ther e n v i r o n m e n t a l a u t h o r i t i e s were used i n a c c o m p l i s h i n g t h e n e ed ed c l e a n u p s
o u t s i d e t h e C E R C L A proc e s s .
E. C u r r e n t a n d P o t e n t i a l F u t u r e S i t e a n d Resource U s e s
The en t i r e area of OU 15 i s zoned M-2 (heavy m a n u f a c t u r i n g ) , w i t h the e x c e p t i o n of the
W e t l a n d s M i t i g a t i o n A r e a which i s d e s i g n a t e d A - 2 0 ( a g r i c u l t u r e ) . A s t h e o l d e r m i l l i n g
f a c i l i t i e s are retired and d e m o l i s h e d , the land has been converted to equ ipmen t s torage
areas or o p e n space. As d i f f e r e n t areas o f t h e M a g n a T a i l i n g s P o n d have been r e t i r e d , t h e
s u r f a c e has been r e c l a i m e d w i t h gras s e s , and the l a n d i s now l e a s e d to a l o c a l rancher for
l i v e s t o c k graz ing . T h e W e t l a n d s M i t i g a t i o n A r e a i s n o w b e i n g managed a s a b ird h a b i t a t
w e t l a n d . In t h e f u t u r e , t h e l and near th e m i l l s i s most l i k e l y t o c o n t i n u e u s e a s an
i n d u s t r i a l area because o f a ne twork o f road s and r a i l r o a d s near th e s i t e . The t a i l i n g s
p o n d may be r e t i r e d and used as a g r i c u l t u r a l or i n d u s t r i a l p r o p e r t y . Other l a n d uses are
p o s s i b l e , bu t may require a d d i t i o n a l c l e a n u p s .
F . S u m m a r y o f S i t e Risks ( C h e m i c a l s o f C o n c e r n )
A s d e s c r i b e d e a r l i e r , t h e human h e a l t h r i sk as se s sment i d e n t i f i e d ar s en i c , l e a d , a n d
cadmium as the most s i g n i f i c a n t c h e m i c a l s o f concern at the s i t e . The e c o l o g i c a l r i sk
a s s e s sment i d e n t i f i e d s e l e n i u m as a p r i m a r y chemical o f concern. T h e s e c h e m i c a l s were
r o u t i n e l y m o n i t o r e d in th e c h a r a c t e r i z a t i o n and po s t removal s t u d i e s . H o w e v e r , c a d m i u m
never rose to a l e v e l o f h e a l t h s i g n i f i c a n c e and i s no t r e p o r t e d in th e s e t a b l e s . In a d d i t i o n
t o t h e r ou t in e arsenic , cadmium, l e a d , a n d s e l e n i u m a n a l y s e s , o c c a s i o n a l l y a f u l l s u i t e o f
m e t a l s was d e t e r m i n e d p a r t i c u l a r l y i f r e c y c l i n g or recovery of economic m e t a l s was
a n t i c i p a t e d . T h e p r i m a r y c h e m i c a l s o f concern were ar s en i c , l e a d , a n d s e l e n i u m . T h e
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c o n c e n t r a t i o n s pr e s en t at the s i t e are g iven in T a b l e s 2.9 - 2 . 1 3 .
T A B L E 2 . 9

R A N G E O F L E A D , A R S E N I C , a n d S E L E N I U M C O N C E N T R A T I O N S
( l i g h t l y shaded p o r t i o n s r e p r e s e n t current c o n d i t i o n s )

( c o n c e n t r a t i o n s i n s o i l s , n i g / K g o r p p m )

L o c a t i o n ';••-:

N o r t h
Z o n e S o i l s
A c t i o n
Level
( H u m a n
H e a l t h )

•••Max|; l̂'•"••r-. :̂ %:%:;
" ' : ;.."~ •[-• ~' - ;

s l i f e H !
r^Q^y^: •'•••'"':

• ' ' • ' , ' , ' " • ' . . * .

- L e a d ; C o n c e n t r a t i o n s
«X- : ' • Mean

2000

S e l e n i u m C o n c e n t r a t i o n s
Max Mean

1000

Subpart I: Milling facilities and infrastructure
Magna
L e a c h i n g
L i m e k i l n s
Lime
s l a c k i n g
(no
c l e a n u p
n e e d e d )
Boston
C o n s o l i d .
M i l l ( n o
a d d i t i o n a l
c l e a n u p
n e e d e d )
Reagent
S t i l l s ( p r e -
r e m o v a l )
Reagent
s t i l l s ( p o s t -
r e m o v a l )

60.4

33.1

8 1 2

61

60.4

1 1 . 9

133.6

33.0

162

38.8

2700 ;

85

162

12.0

285.8

57.4

7.9

5.2

89.4

<9

7.9

2.8

15.8

<9

2.38



L o c a t i o n

Reagent
s t i l l s ( p o s t -
r e c l a i m )
F o u n d r y
( p r e -
removal
F o u n d r y
( p o s t -
r e m o v a l )
F o u n d r y
( p o s t -
r e c l a i m )
W e s t
D e b r i s S i t e
( p r e -
removal
W e s t
Debr i s S i t e
( p o s t -
removal )
W e s t
Debri s S i t e
( p o s t -
r e c l a i m )
R a i l r o a d ,
Debri s S i t e .
(no a c t i o n )
C r u c i b l e
S i t e ( p r e -
r e m o v a l )
C r u c i b l e
S i t e ( p o s t
r e m o v a l )

A r s e n i c C o n c e n t r a t i o n s
M a x .
62.8

393

82.1

34.4

360

168

54.9

19.3

210

59

Mean \
•37.4

62.2

37.2

.20.5

146

51 .8

46.3

19.3

63

34

Lead C o n c e n t r a t i o n s
Max
31.2

8100

1710

24.2

65,000

564

295

876

37,000
f

1750

Mean
17.4

885 •

1238

9.2

10,032

233.4 •

130

876

6,484

682

S e l e n i u m C o n c e n t r a t i o n s
Max
<0.5

130

9.1

<0.5

<30

20.2

5.3

1.2

<30

<6

Mean
<0.5

19

3.7

<0.4

<30

8.2

2.6

1.2

<30

<6
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Locat ion

C r u c i b l e
S i t e ( p o s t -
r e c l a i m )
A r t h u r
S e c o n d
L i n e D i t c h
(no a c t i o n )
P i p e l i n e
Leak (no
a c t i o n )
B o n n e v i l l e
C r u s h e r
S c r a p Y a r d
( n o a c t i o n )
B o n n e v i l l e
G a t e
H i l l s i d e
( p r e -
r e c l a i m )
B o n n e v i l l e
G a t e
H i l l s i d e
( p o s t -
r e c l a i m )
L i t t l e
V a l l e y
S e t t l e m e n t
P o n d s (no
removal
under
C E R C L A ,
removal by
N P D E S )

^ r s e t i i c l o l l e ' n t r S i o n ^ ^ i•.••-_ •• :' .- V.. •'••:- : ' : , , ;•-;•.> •.- •• ,.-. ;• v- , . ^

Max. '
180

96.8

96.8

. Mean
112 -

75.5

' L e a d C o n c e n t r a t i o n s
.Max
23.5

278

278

Mean
15.0

238.8

S e l e n i u m C o n c e n t r a t i o n s
Max
1 . 1

8.0

8.0

Mean
0.5

2.5

t o b e charac t e r i z ed f o l l o w i n g d e m o l i t i o n o f t h e f a c i l i t y - s e e S e l e c t e d R e m e d y

13.6

35

<14

,124 . ' ? : . . > ; ; ;

_ ' - . ' ' ' • • ' . . . - . ' • • _ . : ' ' . - '

7.97

25

<14

; 78.8

17.8

47

30.6

96.7.

- • ,..-, • • -•;.-'-;,- ..:-

1 1 . 6 7

33

25.0

42.3

.-

1 . 1 5

2.9

<13

<13

0.66

1 . 6 1

<13

<13
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L o c a t i o n
. ; • .,, :';

N o r t h
S l o p e ( n o
a c t i o n )
M a g n a
M i l l - i n s i d e
b l d g b e f o r e
d e m o l i t i o n
N o r t h
Conc en-
t r a t o r
R a i l r o a d
S l o p e ( p r e -
r e m o v a l )
R a i l r o a d
S l o p e
( p o s t -
r e m o v a l )
R a i l r o a d
S l o p e
( p o s t -
r e c l a i m )
C o n c e n -
t r a t e
l o a d i n g
( p r e -
r e m o v a l )
Concen-
tra t e
l o a d i n g
( p o s t -
r e m o v a l )

A'i*c'p*n i ("*"•%{**• r t n V * i a i ' n i " t * o f " i f~\n c~ ••*•< *•/ \ L b C I l J C ^ \ L ' . V J l l t ; C l l L l c l l l U I l o > • • "

: i f e lS
44.3

350

||ea!|S!
27.5

162.3

Lead C o n c e n t r a t i o n s
•pax, ' ' .

65.5

2400

Mean
34.6

598

S e l e n i u m C o n c e n t r a t i o n s
Max
<13

2 1 5

Mean
<13

52.9

t o b e c h a r a c t e r i z e d f o l l o w i n g d e m o l i t i o n o f t h e f a c i l i t y - s e e S e l e c t e d R e m e d y

270

338

84.8

849

183

104.2

104.4

3 1 . 1

179

43.3

11,000

5,890

1 1 5

2270

632

2067

1 5 5 3

33.9

504.1

123

15.0

36

25.1

5 . 1

0.5

1 1 . 7

6.8

10.9

0.4

O.5
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L o c a t i o n :

Concen-
t r a t e
l o a d i n g
( p o s t -
r e c l a i m )
East
Debri s
( p r e -
r e m o v a l )
East
Debr i s
( p o s t -
r e m o v a l )
East
Debri s
( p o s t
r e c l a i m )

^rsenic; ;(£<3iice^ii t irations ; /
•jMax.:;i|^f|
<0.5

990

71

33.0

; ' i M ' e ' a i i * y ^ - ' < : r i
<0.5

172.5

42.5

26.2

' . l i e a d C o n c e n t r a t i o n s
i ' M a x ' . . • • ; .
0.8

9,900

460

162

•Mean
<0.6

1594

241.5

85.2

S e l e n i u m C o n c e n t r a t i o n s
Max
<0.5

41

<4

<8

Mean
<0.5

11.0

<4

<8

Subpart 2: Mill waste ponds, piles, pipelines
D i v i n g
Board
T a i l i n g s
T a i l i n g s
S l u r r y
P i p e l i n e
Concen-
t r a t e s l u r r y
p i p e l i n e
M a g n a
M i l l F l u m e

C o n c e n t r a t i o n s o f c o n t a m i n a n t s s i m i l a r t o t a i l i n g s i n M a g n a T a i l i n g s P o n d

S p i l l e d t a i l i n g s s i m i l a r i n c o n c e n t r a t i o n s t o t a i l i n g s i n M a g n a T a i l i n g s Pond

N o d a t a , c l e a n u p s o f s p i l l s based o n v i sua l r e m o v a l s , c o n c e n t r a t e s a r e b l a c k a n d
t h e u n d e r l y i n g s o i l s a r e l i g h t grey.

S p i l l e d t a i l i n g s a r e s i m i l a r i n c o m p o s i t i o n t o t a i l i n g s i n M a g n a T a i l i n g s Pond
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L o c a t i o n A r s e n i c C o n c e n t r a t i o n s Lead Conc en t ra t i on s S e l e n i u m C o n c e n t r a t i o n s
Max ' M e a n Max Mean Max Mean

S o u t h
T a i l i n g s
I m p o u n d -
ment
( r e c l a i m
o n l y )

130 14 63 13 0.65

A r t h u r
S t e p b a c k
R e p o s i t o r y
and s t a g i n g
area, s t i l l
o p e r a t i o n a l

T e m p o r a r i l y c a p p e d a n d c l o s e d .

T a i l i n g s
Pond
L a n d f i l l

L a n d f i l l s i n a c c e s s i b l e - buried b y t a i l i n g s , n o t s a m p l e d .

R a g t o w n
and
S n a k e t o w n

H i s t o r i c s e t t l e m e n t s i n a c c e s s i b l e - m o s t l y buried b y t a i l i n g s . C o m p o s i t i o n
would have been s i m i l a r t o M a g n a S o i l s ( O U 9 )

H i s t o r i c
Roads

H i s t o r i c roads now i n a c c e s s i b l e and were not s a m p l e d

R i t e r Both o l d l o c a t i o n s o f R i t e r n o w buried b y t a i l i n g s a n d i n a c c e s s i b l e . N o t
s a m p l e d .

H i s t o r i c
r a i l route s
( m a d e
f r o m s l a g )

197 4280 38

N o r t h
T a i l i n g s
I m p o u n d -
ment

C o m p o s i t i o n s i m i l a r t o S o u t h T a i l i n g s I m p o u n d m e n t
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L o c a t i o n

C h e v r o n
F e r t i l i z e r
waste (now
buried
wi th
t a i l i n g s )
M o r t o n
S a l t

A r s e ' h i c C o n c e n t r a t i o n s .
Max. . ' :;/
20

.Mean..
-Lead C o n c e n t r a t i o n s
Max
24.3

Mean
S e l e n i u m C o n c e n t r a t i o n s
Max
<2

Mean

M e t a l s n o t d e t e r m i n e d ; s i t e n o w buried under t a i l i n g s a n d i n a c c e s s i b l e .

Subparl 3: Wetland Mitigation Area
E c o l o g i c a l
t h r e s h o l d
f o r p l a n t s
Pond
S e d i m e n t
( p p m )
Canal
S e d i m e n t
( p p m )
N o r t h
P o i n t
Canal
S e d i m e n t
( U S F W S ,
2 0 0 1 )
N o r t h
P o i n t
Canal
S e d i m e n t
( E 1 S )
G o g g i n ;Drain
S e d i m e n t
( U S F W S ,
2000)

28.3

2.2

1 1 . 2

17.7 . '

8 . 4 • ' : - : . - : . - ;

100

16.3

2.0

1 1 . 2

.14.7

8.4

109

16.4

108

16.5

63.0

500

61.7

15.7

108

15.7

63.0

<4

<3

<1

2.7

<1

10

<4

<3

<1

1.3

<1
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L o c a t i o n

G o g g i n
Drain at
G S L
( E P A ,
1 9 9 5 )

Arseni c ; : Q0ncentra t ipns^ , : : ...
Max. • : , ']"'• , • . ' * • ( . . • . - ' . " ' • " - '* ; M e a n ' : • • - " . ; ' ; '

16

' L e a d C o n c e n t r a t i o n s
Max :. Mean

97

S e l e n i u m C o n c e n t r a t i o n s
Max Mean

not
a n a l y z e d

Subparl 4: Power Plants

Old Power
P l a n t ( n o
removal
n e e d e d )

43.5 1 6 . 1 346 132 .2 10.0 6.8

T A B L E 2.10
C O M P O S I T I O N O F M A C R O I N V E R T E B R A T E S I N W E T L A N D M I T I G A T I O N A R E A S

( p p m , p a r t s p e r m i l l i o n , d r y w e i g h t )
"*~ •

A v i a n d i e t
N O A E L
A v i a n d i e t
L O A E L
Pond
inver t s
Canal
invert s .

. • • . - • ^ ^ V ^ i f M ^ v - f . V i l r . v " ' . : • • • • • . . •• A r s e n i c ^ c o h f e n t T a t i p n s :.-;. ,
/.niax :? • • • ' . ; : • • - ; . ' y

10.4 • •

:n.8.

;::niean:f / ' '••• '", '

- - ' ' : :
i200 ; , i

4.9

13.8

Lead C o n c e n t r a t i o n s
.max

36.6

' 1 1 . 6

mean
30

325

14.7

11 .6

S e l e n i u m C o n c e n t r a t i o n s
max

6.0

4.0

mean
2

6*

4.4

4.0

* a c t i o n l e v e l to be used for w e t l a n d s in t h i s a c t i o n is 5 - 10 ppm Se in i n v e r t e b r a t e s .
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T A B L E 2 . 1 1
C O N T A M I N A N T S I N W A T E R A T W E T L A N D M I T I G A T I O N A R E A S

u n i t s a r e m g / L ( o r p p m )

.. '-'•

f r e s h -
water WQ
s t a n d a r d s
(corre c t ed
f o r
h a r d n e s s )
Pond water
C a n a l
water

A r s e n i c c onc en t ra t i on s
^ a x g l g j

* • - • • • : • - . - J - ' i ' . ' - : - . ' 1 . - : T f ' l

0.100
0.105

3 § S f : ^ 5 ' :
V ; ^ . ; ' ' ' , . ! • " • „ . ; . ' • • ; > : }: ; , : ' ; ' ' . : ' r ; ' ' .

0.031
0.066

Lead c o n c e n t r a t i o n s
; f m a x ' ; j : . " , , ;

0.012
0.009

/ m e a n
0.103 -
0.284

0.006
0.009

S e l e n i u m c o n c e n t r a t i o n s
max

0.036
O.005

mean
0.005

<0.02
O.005

T A B L E 2 .12
O R G A N I C C O N T A M I N A N T S

L o c a t i o n ' - > V * ' . ' ^ \ • , • • • [
M o r t o n S a l t U n d e r g r o u n d
S t o r a g e T a n k S i t e
C h e v r o n A b o v e G r o u n d
S t o r a g e T a n k F a r m s i t e

^Contaminant
Benzene

T o t a l p e t r o l e u m
h y d r o c a r b o n s

C o n c e n t r a t i o n
1 .3 m g / k g

9 5 7 m g / k g average,
9,370 m g / k g m a x i m u m

T A B L E 2.13
R A D I O A C T I V I T Y A T A R T H U R M I L L

' L o c a t i o n -;:.n . - . • • •X; ; ;->:; :.^>^^Z&y$&$'^.;:--c-~r •--Rad i oacCi vj tyj-;(:bpf6re; removar R a d i o a c t i v i t y ( a f t e r removal
o f s ource s) mR/hr

O u t s i d e B l d g 2 7 0 where
r a d i o a c t i v e sources were
stored

M a x . 0.32
Mean 0.15

Max 0.03
M e a n 0.023

I n s i d e B l d g 2 7 0 Not measured (one source
had an a c t i v i t y of 25,000
m C i )

Mean 0.03
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G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
T h e o b j e c t i v e s f o r t h e o p e r a t i o n a l areas o f t h e m i l l i n g areas a n d waste d i s p o s a l
areas ar e (1) t o reduce or e l i m i n a t e e x p o s u r e s t o i n d u s t r i a l workers a t t h e s i t e ; (2)
reduce o r e l i m i n a t e e x p o s u r e s t o w i l d l i f e t ha t m i g h t v i s i t t h e s e areas a f t e r o l d e r
s t r u c t u r e s are d e m o l i s h e d ; and (3) p r e v e n t ground water c o n t a m i n a t i o n by
l e a c h i n g o f rain waters t h r o u g h wastes.
The main o b j e c t i v e f o r t h e w e t l a n d m i t i g a t i o n area wa s t o increase h a b i t a t
s u i t a b i l i t y o f the area so tha t i t c o u l d be used to r e p l a c e the j u r i s d i c t i o n a l w e t l a n d s
f i l l e d i n d u r i n g t h e M a g n a T a i l i n g s Pond E x p a n s i o n . A c h a r a c t e r i z a t i o n w a s done
to ensure the agenc i e s tha t the d e s i g n a t e d r e p l a c e m e n t w e t l a n d area w o u l d be
s u i t a b l e h a b i t a t f o r b i r d s a n d o t h e r w i l d l i f e .

H . T h e S e l e c t e d R e m e d y
1 . Remedie s a l r e a d y c o m p l e t e d u s i n g C E R C L A Emergency Respons e

A u t h o r i t i e s a n d o ther e n v i r o n m e n t a l s t a t u t e s .
T a b l e s 2.14 and 2 . 1 5 summarize t h e c l e a n u p s a l r e a d y c o m p l e t e d o r underway
u s i n g C E R C L A E m e r g e n c y R e s p o n s e A u t h o r i t i e s a n d o t h e r e n v i r o n m e n t a l
s t a t u t e s .

T A B L E 2.14
C L E A N U P P R O J E C T S A L R E A D Y C O M P L E T E D A T M A G N A M I L L I N G A R E A

( S u b p a r t 1: OU 15)

Locat ion
N o r t h C o n c e n t r a t o r
( M a g n a M i l l ,
g r i n d i n g and c r u s h i n g
p o r t i o n )

Cleanup Method :

Removal o f a sb e s t o s
and d e m o l i t i o n o f
o l d e r f a c i l i t i e s ,
i n c l u d i n g warehouse,
machine s h o p , b o i l e r
s h o p , c a r p e n t e r s hop .
l u m b e r s h o p , o l d
f l o t a t i o n b u i l d i n g

F a t e
A s b e s t o s t o e i t h e r
I r o n C o u n t y L a n d f i l l
o r S a l t Lake C o u n t y
L a n d f i l l , F l o t a t i o n
unit s t i l l o p e r a t i o n a l
u n t i l 2001.

Date C o m p l e t e d
1990
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L o c a t i o n
A r t h u r M i l l

M o l y - o x i d e un i t

R a i l r o a d S l o p e

C o n c e n t r a t e L o a d i n g
S i t e

M a g n a East D e b r i s

C l e a n u p M e t h o d
Removal o f a sb e s t o s .
removal o f i n d u s t r i a l
waste , removal o f
RCRA hazardou s
waste, d e m o l i t i o n o f
f a c i l i t i e s

Removal o f a sbe s to s .
P C B s , i n d u s t r i a l
waste, d e m o l i t i o n o f
b u i l d i n g
S o i l s r emoved ,
r e m a i n i n g
c o n t a m i n a t i o n
c a p p e d w i th 18" o f
c l e a n f i l l , 2 terraced
benches were created
to reduce ero s i on

S o i l s removed e x c e p t
at c oncre t e pad and a
s t r i p a l o n g s ou thern
boundary due to
pre s ence of the main
c o p p e r ore s l u r r y
l i n e , c a p p e d w i t h 1 8 "
o f c l ean f i l l .
C o n t a m i n a t e d s o i l s
removed, s i t e
regraded .

F a t e
A s b e s t o s t o S a l t Lake
C o u n t y L a n d f i l l ;
i n d u s t r i a l waste to
G r a n d v i e w , I D a n d
G r a s s y M o u n t a i n U T ;
RCRA W a s t e to
F r e d o n i a , K S , a n d
Baton Rouge. LA
P C B s t o G r a s s y
M o u n t a i n , M o l y
s u l f i d e s t o
W a s h i n g t o n , P A
A r t h u r S t e p b a c k
R e p o s i t o r y ; some
waste s r emain in
p l a c e under 18" cap.
( C o u l d not remove
a l l t h e wastes w i t h o u t
e n d a n g e r i n g t h e
r a i l r o a d b e d . )
S o i l s removed t o
A r t h u r R e p o s i t o r y ,
e x c e p t a l o n g or e
s l u r r y l i n e , r e m a i n i n g
s o i l s c a p p e d w i t h 1 8 "
o f c l ean f i l l

A r t h u r S t e p b a c k
R e p o s i t o r y

Date C o m p l e t e d
1 9 9 1

1 9 9 1

J u l y , 1996

S e p t 1999

M a r c h . 1996
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T A B L E 2 . 1 5
R E M E D I E S A L R E A D Y I M P L E M E N T E D M I L L I N G W A S T E A R E A S

( S u b p a r t 2 : O U 1 5 )

L o c a t i o n . :.
D i v i n g Board
T a i l i n g s

T a i l i n g s S l u r r y
P i p e l i n e s

C o n c e n t r a t e S l u r r y
P i p e l i n e

M a g n a F l u m e

S o u t h T a i l i n g s
I m p o u n d m e n t

A r t h u r S t e p b a c k
R e p o s i t o r y

; ' G l e a n u p ; M ' e t h o d
S p i l l s c l e a n e d u p b y
e x c a v a t i o n and
removal as t h e y
occurred.
S p i l l s c l e a n e d u p b y
e x c a v a t i o n and
removal as t h e y
occurred
S p i l l s c l eaned u p b y
e x c a v a t i o n and
removal as t h e y
occurred
S p i l l s c l eaned u p b y
e x c a v a t i o n and
removal as th ey
occurred
W a t e r d r a i n e d u s i n g
wicks , b i o s o l i d s
a d d e d to s u r f a c e in
s e c t i o n s , r e v e g e t a t e d
U s e d f o r C E R C L A
c l e a n u p s , t e m p o r a r y
c l o sure on eastern
end. F u l l r e p o s i t o r y
l i n e d on b o t t o m and
s i d e s w i t h d o u b l e
I - I D P E w i t h l e a k
. d e t e c t i o n , Eas t ern
h a l f c l o s e d w i t h t r i p l e
l i n e i y w e s t e r n h a l f
t e m p o r a r y c l o s u r e
wi th c l a y and soi l cap

F a t e
S o u t h T a i l i n g s
I m p o u n d m e n t

S o u t h a n d N o r t h
T a i l i n g s
I m p o u n d m e n t

S m e l t e r

S o u t h T a i l i n g s
I m p o u n d m e n t

W a s t e s remain in
p l a c e

W a s t e s remain in
p l a c e

Date
V a r i o u s , s t i l l
o p e r a t i o n a l as an area
f o r o v e r f l o w s .

V a r i o u s

S e v e r a l in 1992

V a r i o u s , 1993

C o n t i n u i n g under
s u p e r v i s i o n o f t h e
U t a h D i v i s i o n o f O i l ,
Gas. a n d M i n i n g
T e m p o r a r y c l o s u r e
2001. W i l l b e used
aga in f o r r emed ia l
a c t i o n a n d f a c i l i t y
c l o s u r e .
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L o c a t i o n - ' ^ ^;;.:/^
T a i l i n g s Pond
L a n d f i l l s
Ragtown and
S n a k e town

H i s t o r i c R o a d s

R i t e r

N o r t h T a i l i n g s
I m p o u n d m e n t

H i s t o r i c R a i l Route s

:••- .vw^j*;-,^.-;!^,'-;..:-.".;-*-!!. •••-'•?;,;•' ;; . ' :

r G l e a n u p T i K 4 e t n o ( i , ' r • ' • ' •:.•'•.,-•••' • ..." ^ -• .••• :• :•:• >...-
Buried by t a i l i n g s in
M a g n a T a i l i n g s Pond
A b a n d o n e d , s i t e s
p a r t i a l l y buried b y
M a g n a T a i l i n g s Pond
Buried by t a i l i n g s in
M a g n a T a i l i n g s Pond
A b a n d o n e d , bur i ed
b y t a i l i n g s i n M a g n a
T a i l i n g s Pond
S t i l l a c t i v e

R a i l s r e l o c a t e d , s i t e
buried by t a i l i n g s in
t h e t a i l i n g s pond

F a t e :

W a s t e s remain in
p l a c e
W a s t e s , i f t h e r e a r e
any, remain in p l a c e

W a s t e s , i f there were
any, remain in p l a c e
W a s t e s , i f there were
any, remain in p l a c e

S t i l l a c t i v e

R a i l b e d d a t a
c o l l e c t e d and
f o r w a r d e d t o S H P O ,
p o t e n t i a l h i s t o r i c s i t e
( 1 9 9 6 )

Date
s e e M a g n a T a i l i n g s
I m p o u n d m e n t s
s e e M a g n a T a i l i n g s
I m p o u n d m e n t s

s e e M a g n a T a i l i n g s
I m p o u n d m e n t s
s e e S o u t h T a i l i n g s
I m p o u n d m e n t

S t i l l a c t i v e , r e g u l a t e d
b y U t a h D i v i s i o n o f
A i r Q u a l i t y , U t a h
D i v i s i o n o f W a t e r
Q u a l i t y ( g r o u n d w a t e r
and s u r f a c e water).
U t a h D i v i s i o n o f O i l
G a s a n d M i n i n g .
S e e S o u t h a n d N o r t h
T a i l i n g s
I m p o u n d m e n t s
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L o c a t i o n
C h e v r o n F e r t i l i z e r
P l a n t

M o r t o n S a l t P l a n t

C l e a n u p v M e t h o d
P e t r o l e u m t a i n t e d
s o i l s excavated and
sent to l a n d f a r m on
s i t e . B u i l d i n g
a sb e s t o s bagged and
removed. PCB
t r a n s f o r m e r s
removed and
d i s p o s e d ,
c o n t a i n e r i z e d waste
d i s p o s e d , b u i l d i n g s
d i s m a n t l e d w i t h
d i s p o s a l o f mercury
v a p o r l a m p s , l i g h t
b a l l a s t s , l e a d - b a s e d
p a i n t , and waste o i l

B u i l d i n g d e m o l i s h e d ,
U S T removed, s i t e
c h a r a c t e r i z e d

F a t e
E m p t y t r a n s f o r m e r s
t o S . D . M y e r s o f
T a l l m a d g e O h i o ;
P C B o i l s h i p p e d t o
A p t u s o f A r g o n i t e ,
U t a h . 59 c a p a c i t o r s
s h i p p e d t o A p t u s . 2
b u s h i n g s s h i p p e d t o
A p t u s , s o i l s a n d
concrete ( 2 2 , 9 3 5 k g )
s h i p p e d t o U S P C 1 , 2
d r u m s o f l i g h t
b a l l a s t s s h i p p e d t o
U S P C I , a s b e s t o s
m a t e r i a l s h i p p e d ( 1 1 5
cu y d s ) to W a s t e
C o n t r o l M a n a g e m e n t
o f N e v a d a , S L C .
M i s c e l l a n e o u s
c h e m i c a l s used at
K e n n e c o t t .
S o m e o f s a l t in t h e
e v a p o r a t i o n p o n d s
d i s s o l v e d in the
decant waters o f th e
N o r t h T a i l i n g s
I m p o u n d m e n t ,
p e t r o l e u m
c o n t a m i n a t e d s o i l s
spread out to
v o l a t i l i z e t h e o i l .
th e s e and the rest of
the wastes remain in
p l a c e buried under
t a i l i n g s

Date
T h e g y p s t a c k wastes
are bur i ed in p l a c e by
t h e N o r t h T a i l i n g s
I m p o u n d m e n t . A l s o
t h e l a n d f a r m o f
p e t r o l e u m
c o n t a m i n a t e d s o i l s
a n d b u i l d i n g
c o n s t r u c t i o n d e b r i s .
C l e a n u p s p e r f o r m e d
under p r o v i s i o n of a
C W A 4 0 4 p e r m i t ,
A r m y C o r p s o f
E n g i n e e r s .

S e e N o r t h T a i l i n g s
I m p o u n d m e n t , s a l t
p o n d s a n d f o r m e r
f o o t p r i n t o f S a l t P l a n t
bur i ed by t a i l i n g s .
C l e a n u p s part o f t h e
p r o v i s i o n s o f a C W A
404 p e r m i t ( A r m y
C o r p s o f E n g i n e e r s ) .

A t S u b p a r t 3 , t h e W e t l a n d s M i t i g a t i o n A r e a p o r t i o n o f O U 1 5 , t h e l a n d l a t e r used
for the W e t l a n d s M i t i g a t i o n Area was charac t e r i z ed as part o f a r equ ir ement for a
CWA 404 p e r m i t and was f o u n d to be s u i t a b l e for b i r d h a b i t a t . C o n c e n t r a t i o n s o f
hazardous subs tances were low and did not p r e s e n t a threat to w i l d l i f e . D i k e s and
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water management s y s t e m s have now been a d d e d , and Lee Creek w e t l a n d s have
been enhanced w i t h increased f l o w s and meander s .
At S u b p a r t 4 , th e Power P l a n t s , t h e current power p l a n t wa s no t c h a r a c t e r i z e d
because i t i s a l r e a d y r e g u l a t e d by o th e r e n v i r o n m e n t a l s t a t u t e s .
2. A d d i t i o n a l c l e a n u p s required as a part o f t h i s Record o f D e c i s i o n .
F o l l o w i n g d e m o l i t i o n o f c l o s e d m i l l i n g f a c i l i t i e s , such a s t h e N o r t h C o n c e n t r a t o r .
( M a g n a M i l l ) a n d t h e B o n n e v i l l e C r u s h e r , a s p r o v i d e d i n t h e K e n n e c o t t
r e c l a m a t i o n p e r m i t i s sued b y t h e U t a h D i v i s i o n o f O i l , G a s , a n d M i n i n g , t h e l a n d
u n d e r n e a t h th e c l o s ed f a c i l i t i e s must b e charac t e r i z ed and c o n t a m i n a t e d s o i l s
removed t o t h e A r t h u r S t e p b a c k R e p o s i t o r y . A f t e r removal o f a n y c o n t a m i n a t e d
s o i l s , t h e s i t e w i l l b e r e v e g e t a t e d in ac cordance w i t h th e s t a n d a r d s o f t h e U t a h
D i v i s i o n o f O i l , G a s , a n d M i n i n g , u n l e s s t h e s i t e i s t o b e re-used f o r c o n s t r u c t i o n
o f a new i n d u s t r i a l f a c i l i t y .
I n t h e f u t u r e , u p o n c l o s u r e o f t h e m i l l i n g a n d m i l l i n g i n f r a s t r u c t u r e f a c i l i t i e s , i f
th e s e f a c i l i t i e s a r e d e m o l i s h e d , a n y c o n t a m i n a t e d s o i l s o r B e v i l l E x e m p t wastes
uncovered by d e m o l i t i o n o f the s e f a c i l i t i e s may be d i s p o s e d o f a t the A r t h u r
S t e p b a c k R e p o s i t o r y and the s t a g i n g area a n d / o r covered w i t h a t l e a s t 18" o f c l e a n
s o i l . A s - g e n e r a t e d R C R A waste must be r e c y c l e d or d i s p o s e d of in an a p p r o v e d
o f f - s i t e f a c i l i t y . *
The A r t h u r S t e p b a c k R e p o s i t o r y and th e s t a g i n g area were d e s i g n a t e d a s
c o rr e c t i v e a c t i on management u n i t s ( C A M U s ) i n 1996 a s part o f t h e K e n n e c o t t
N o r t h F a c i l i t y S o i l / W a s t e w a t e r T r e a t m e n t P l a n t S l u d g e Pond ( N R S / W W T P ) S i t e
Removal A c t i o n ( C E R C L A - V I I I - 9 5 - 0 4 ) . T h e d e s i g n a n d o p e r a t i n g r e q u i r e m e n t s
f o r the s e C A M U s were s e t f o r t i n t h e N F S / W W T P W o r k P l a n . T o f a c i l i t a t e
i m p l e m e n t a t i o n o f t h e c l e a n u p s required here, t h i s Record o f D e c i s i o n a u t h o r i z e s
K e n n e c o t t t o c o n t i n u e o p e r a t i o n o f t h e s e u n i t s a s C A M U s . G i v e n tha t t h e s e
C A M U s were i n i t i a l l y a p p r o v e d p r i o r t o A p r i l 2 2 , 2002, t h e y a r e s u b j e c t t o t h e
r e q u i r e m e n t s in 40 CFR § 264.551 for g r a n d f a t h e r e d C A M U s (see 40 CFR §
2 6 4 . 5 5 0 ( b ) ) . T h i s d e s i g n a t i o n a u t h o r i z i n g t h e c o n t i n u e d u s e o f the s e C A M U s i s
made ' f o r t h e same reasons, and th e C A M U s w i l l b e s u b j e c t t o t h e same
c o n d i t i o n s , as s p e c i f i e d in the 1996 A c t i o n M e m o r a n d u m and as set f o r t h in the
N F S / W W T P W o r k P l a n , a s m o d i f i e d . A t K e n n e c o t t ' s o p t i o n , K e n n e c o t t m a y
o b t a i n a u t h o r i z a t i o n t o o p e r a t e d th e s e u n i t s a s C A M U s f r o m t h e S t a t e o f U t a h , a t
which t ime such S t a t e a u t h o r i z a t i o n w i l l r e p l a c e t h e a u t h o r i z a t i o n p r o v i d e d in t h i s
Record o f D e c i s i o n . F o l l o w i n g C E R C L A a n d c l o s u r e o f s i t e f a c i l i t i e s , t h e e n t i r e
r e p o s i t o r y w i l l b e p e r m a n e n t l y c l o s e d , and the s t a g i n g area c l eaned up and c l o s e d .
T h r e e m a p s s h a l l b e . p r o d u c e d : ( 1 ) M a p s h o w i n g a l l known l o c a t i o n s o f was te s ,
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r e g a r d l e s s o f hazardou s sub s tance c o n t e n t , because t h e s e waste s m i g h t p o s e
c h a l l e n g e s d u r i n g a n y n e w c o n s t r u c t i o n - t h i s m a p s h a l l a l s o i n c l u d e areas whi ch
have no t been s a m p l e d due t o i n a c c e s s i b i l i t y ; (2) Map s h o w i n g a l l known
l o c a t i o n s o f wastes and s o i l s wh i ch exceed t y p i c a l r e s i d e n t i a l l a n d u s e a c t i o n
l e v e l s f or lead and arsenic (500 ppm l e a d , 50 ppm a r s e n i c ) , which c o u l d be used
b y f u t u r e l a n d u s e p l a n n e r s a n d d e v e l o p e r s t o d e t e r m i n e i f a d d i t i o n a l c l e a n u p s
m i g h t b e needed s h o u l d t h e l and u s e c h a n g e ; a n d ( 3 ) M a p s h o w i n g a l l known
l o c a t i o n s o f waste s and s o i l s wh i ch exceed th e n o n - r e s i d e n t i a l l a n d u s e s t a n d a r d s
as d e t a i l e d in t h i s Record o f D e c i s i o n .
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S e c t i o n 3 : Magna S o i l s ( K e n n e c o t t N o r t h Zone O U 9 )
A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n

1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e unit
M a g n a i s t h e c l o s e s t c o m m u n i t y t o t h e K e n n e c o t t o r e m i l l i n g , s m e l t i n g , a n d
r e f i n i n g f a c i l i t i e s . C o n t a m i n a t i o n o f s o i l s w a s s u s p e c t e d because t h e r e s i d e n t s h a d
c o m p l a i n e d t o e n v i r o n m e n t a l a g e n c i e s over the years about a ir e m i s s i o n s f r o m
K e n n e c o t t ' s nearby f a c i l i t i e s .
2 . F a c i l i t i e s l o c a t e d w i t h i n O U 9
M a g n a i s a t y p i c a l c o m m u n i t y i n S a l t Lake V a l l e y w i t h a d o w n t o w n area,
r e s i d e n t i a l n e i g h b o r h o o d s , and c ommerc ia l f a c i l i t i e s such a s ga s s t a t i o n s ,
convenience s t or e s , f a s t - f o o d r e s t a u r a n t s , o f f i c e b u i l d i n g s , a n d a s h o p p i n g c en t e r
c o m p l e x . A l t h o u g h n o t i n t h e o p e r a b l e u n i t , M a g n a i s s u r r o u n d e d b y i n d u s t r i a l
d e v e l o p m e n t i n c l u d i n g t h e S o u t h T a i l i n g s I m p o u n d m e n t t o t h e nor th o f town (see
O U 1 5 ) ; t h e K e n n e c o t t Power P l a n t , N o r t h C o n c e n t r a t o r , a n d B o n n e v i l l e Cru sh er
i m m e d i a t e l y to the west o f town (see OU 15) and f a r t h e r west the K e n n e c o t t
R e f i n e r y ( O U 1 4 ) a n d S m e l t e r ( O U 1 3 ) ; H e r c u l e s Rocket F u e l s t e s t i n g f a c i l i t i e s
(now A l l i a n t T e c h n o l o g i e s ) t o t h e s o u t h o f t own; a n d t h e S a l t Lake V a l l e y
m e t r o p o l i t a n area to the east of town.

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1 . A c t i v i t i e s a t the s i t e w h i c h l ed to c o n t a m i n a t i o n

O r i g i n a l l y known as P l e a s a n t G r e e n , M a g n a became a g r o w i n g c o m m u n i t y
b e g i n n i n g i n 1905 when t h e a d j a c e n t A r t h u r a n d M a g n a M i l l s were b e i n g
c o n s t r u c t e d (see OU 1 5 ) . At f i r s t , in a d d i t i o n t o a f ew s c a t t e r e d ranch hous e s , th e
c o m m u n i t i e s were t e n t s , d u g o u t s . and s h a n t i e s to house the c o n s t r u c t i o n crews.
W h e n t h e m i l l s became o p e r a t i o n a l , workers a n d t h e i r f a m i l i e s b u i l t p e r m a n e n t
s t ru c tur e s . Magna grew a s th e m i l l s e x p a n d e d and hired more workers. It ha s
been known, at l e a s t i n f o r m a l l y , as one of the most e t h n i c a l l y d i v e r s e
c o m m u n i t i e s in U t a h because o f the d i f f e r e n t i m m i g r a n t s t h a t came to work in the
m i l l s . T h e y b rough t t h e i r l a n g u a g e s , t h e i r churche s , a n d t h e i r c u l t u r e w i t h them.
T h e c o m m u n i t y i s s t i l l known f o r i t s d i v e r s i t y .
T h i s h i s t o r y o f t h e c o m m u n i t y o f M a g n a a n d t h e c o m p a n i e s o f U t a h C o p p e r ( l a t e r
K e n n e c o t t U t a h C o p p e r ) have been l i n k e d . T h e c o m m u n i t y s t i l l h a s a l a r g e
number o f K e n n e c o t t e m p l o y e e s , v endor s and r e t i r e e s and, u n t i l r e c e n t l y , was
home t o K e n n e c o t t ' s c o r p o r a t e o f f i c e s . K e n n e c o t t c o n t r i b u t e d l a n d f o r c i v i c



p u r p o s e s such a s th e g o l f course, th e W e b s t e r S c h o o l , and th e r e c r e a t i o n c en t er
a n d h a s s u p p o r t e d the s e f a c i l i t i e s w i t h d o n a t i o n s . O n t h e o th e r hand. K e n n e c o t t ' s
e n v i r o n m e n t a l p r o b l e m s have i n d i r e c t l y a f f e c t e d M a g n a . I n t h e 1 9 3 0 s , t h e r e w a s
a f l a s h f l o o d whi ch came r o a r i n g down L i t t l e V a l l e y f l o o d i n g d o w n t o w n M a g n a .
K e n n e c o t t s m e l t e r e m i s s i o n s h a d k i l l e d most o f t h e v e g e t a t i o n i n L i t t l e V a l l e y a n d
K e s s l e r C a n y o n . The s o i l s were s u b j e c t t o severe eros ion and c o u l d no t r e t a i n
m o i s t u r e . T h e M a g n a f l o o d waters were very m u d d y w i t h s o i l s f r o m L i t t l e
V a l l e y . T h e c i t i z e n s o f M a g n a l a u n c h e d a f l o o d c o n t r o l p r o j e c t b u i l d i n g d i k e s
across Li t t l e V a l l e y t o h o l d back th e waters , and th en p l a n t e d gra s s e s and trees in
an e f f o r t t o p r e v e n t f l o o d and m u d f l o w recurrences.
Magna is al so c lo s e to a number of K e n n e c o t t f a c i l i t i e s which have air e m i s s i o n s
ou t o f t h e i r s t a c k s and f u g i t i v e e m i s s i o n s . The s m e l t e r i s 4 .6 m i l e s away, th e
K e n n e c o t t power p l a n t i s about 1 m i l e away, a n d t h e S o u t h T a i l i n g s I m p o u n d m e n t
i s 0 .5 m i l e s away. M a g n a c i t i z e n s have o f t e n c o m p l a i n e d tha t s m e l t e r causes
u n p l e a s a n t odor s i n town, but , a t l e a s t l a t e l y , t h i s i s more l i k e l y odor s f r o m t h e
nearby Grea t S a l t Lake marshes.
The M a g n a T a i l i n g s Pond ha s o f t e n been, a t very l e a s t , a m a j o r nu i sanc e in
M a g n a . I f t h e s u r f a c e o f t h e o p e r a t i o n a l t a i l i n g s pond i s n o t k e p t wet, w i n d s c a n
kick up the t a i l i n g s c r e a t i n g q u i t e a d u s t storm. The d u s t c o n t e n t o f th e a ir i s s o
h i g h tha t i t cu t s v i s i b i l i t y o n t h e nearby I n t e r s t a t e H i g h w a y 8 0 a n d S H 201. W h e n
t h e m i l l s were shut down t e m p o r a r i l y i n t h e m i d - 1 9 8 0 s , t h e t a i l i n g s p o n d s u r f a c e
d r i e d out and d u s t s t orms over M a g n a were so i n t e n s e , the d u s t had to be s w e p t up
o f f p o r ch e s a n d o f f cars. C o m p l a i n t s went t o s t a t e o f f i c e s a n d t h e s t a t e l e g i s l a t u r e .
A s t a t e e n f o r c e m e n t a c t i on required K e n n e c o t t to k e e p at l e a s t 95% of
u n r e c l a i m e d t a i l i n g s w e t t o p r e v e n t t h e du s t c l o u d s .
T h e c o m m u n i t y o f M a g n a i s s t i l l u n i n c o r p o r a t e d , b u t h a s r e c e n t l y been g i v e n
t o w n s h i p s t a t u s b y S a l t Lake C o u n t y w h i c h a l l o w s t h e l o c a l r e s i d e n t s t o have
more i n f l u e n c e over p l a n n i n g a n d z o n i n g d e c i s i o n s . T h e r e a r e t w o ' ' t o w n "
c o u n c i l s : ( 1 ) M a g n a Area C o m m u n i t y C o u n c i l which i s o f f i c i a l l y r e c o g n i z e d b y
Salt Lake C o u n t y f or t h e i r o p i n i o n s on land u s e and growth i s s u e s ; and (2) M a g n a
C o m m u n i t y C o u n c i l which i s l a r g e l y a g r o u p o f M a g n a bu s ine s smen. T h e
p o p u l a t i o n o f M a g n a i s about 22,770 [2000 C e n s u s ] .
C i t i z e n s a n d s c i e n t i s t s t h o u g h t that t h e s o i l s o f M a g n a m i g h t b e c o n t a m i n a t e d
f r o m ( 1 ) t h e e m i s s i o n s o f K e n n e c o t t ' s s m e l t e r ; ( 2 ) t a i l i n g s b l own o f f t h e
K e n n e c o t t t a i l i n g s p o n d ; a n d ( 3 ) c o n t a m i n a t e d m u d brough t i n t o town b y f l o o d
waters in the 1930s. Other sources of c o n t a m i n a t i o n were a l s o p o s s i b l e i n c l u d i n g
l ead p a i n t i n o l d e r homes a n d f a l l o u t o f urban a i r p o l l u t i o n p a r t i c u l a t e s . I t w a s n o t
a s u r p r i s e to anyone in town when EPA e x p r e s s e d an i n t e r e s t in Magna's
p r o b l e m s .
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F i g u r e 3 . 1 : P O T E N T I A L S O U R C E S O F C O N T A M I N A T I O N I N M A G N A S O I L S

M a g n a T a i l i n g s Pond S m e l t e r ga s and
p a n i c u l a t e e m i s s i o n s

F a l l o u t onto s o i l s
in canyons

S u l f u r gase s k i l l
p l a n t sW i n d - b l o w n d u s t

Rain s t orms crea t e
m u d f l o w s down
L i t t l e V a l l e y W a s h

P o l l u t a n t s i n
M a g n a S o i l s



2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
T h e r e were f o u r d i f f e r e n t s a m p l i n g event s i n M a g n a , each w i t h a d i f f e r e n t
o b j e c t i v e . I n 1 9 9 0 , U D O H c o n d u c t e d a P A / S I s a m p l i n g f o r t h e K e n n e c o t t
T a i l i n g s s i t e , then under c o n s i d e r a t i o n f o r l i s t i n g o n t h e N P L . T h e o b j e c t i v e w a s
to d e t e r m i n e i f the m e t a l s in the s o i l s were above background c o n c e n t r a t i o n s . A
t o t a l o f 42 s a m p l e s were a n a l y z e d c o l l e c t e d f r o m 13 l o c a t i o n s . The
c o n c e n t r a t i o n s o f l e a d , a r s e n i c , and c o p p e r were above b a c k g r o u n d
c o n c e n t r a t i o n s . T h e r e was no c o n s i s t e n t trend of c o n c e n t r a t i o n s as a f u n c t i o n of
d e p t h down to 12 inches . U D O H i n d i c a t e d tha t th er e was a s l i g h t downward
trend in metal concentra t ions f r om the northwest part of town ( c l o s e s t to
K e n n e c o t t f a c i l i t i e s ) t o t h e s o u t h e a s t .
The second s a m p l i n g event occurred in 1994 as par t of a removal a s s e s sment by
E P A . T h e o b j e c t i v e o f t h e s t u d y w a s t o d e t e r m i n e i f a n e m e r g e n c y r e s p o n s e
a c t i o n was needed in M a g n a . A p p r o x i m a t e l y 240 s u r f a c e s o i l s a m p l e s were
c o l l e c t e d by BOR w i t h e m p h a s i s on the n o r t h w e s t par t o f town (the o l d e r
s e c t i o n s ) a n d t h e land j u s t east o f t h e S o u t h T a i l i n g I m p o u n d m e n t . Lead w a s t h e
p r i m a r y concern in M a g n a , but arsenic and c o p p e r c o n c e n t r a t i o n s were a l s o
d e t e r m i n e d , m a i n l y to aid in source i d e n t i f i c a t i o n ( a r s e n i c as a tracer o f s m e l t e r
smoke and c o p p e r as a tracer o f t a i l i n g s . T h e r e were o n l y two s a m p l e s w h i c h
ex c e eded 5 0 0 p p m l ead ( a n a c t i o n l e v e l p r e v i o u s l y used a t t h e S h a r o n S t e e l
S u p e r f u n d S i t e i n M i d v a l e f o r w i n d b l o w n t a i l i n g s ) a t 5 6 0 a n d 5 4 0 p p m l e a d .
A l t h o u g h above b a c k g r o u n d , t h e v a l u e s d i d n o t rise t o a s i g n i f i c a n t h e a l t h t h r e a t .
T h i s w a s l a t e r c o n f i r m e d b y A T S D R i n a P u b l i c H e a l t h A s s e s s m e n t .
T h e t h i r d a n d f o u r t h s a m p l i n g event s were a c t u a l l y a s t u d y o f t h e u p t a k e o f l e a d
a n d arsenic into garden v e g e t a b l e s . F o r t h e f i r s t p h a s e , i n v e s t i g a t o r s c o l l e c t e d
s a m p l e s o f s o i l s f r o m as many g a r d e n s in M a g n a a s c o u l d be f o u n d . The
o b j e c t i v e was t o l o c a t e g a r d e n s c o v e r i n g a w i d e range o f l ead c o n c e n t r a t i o n s f or a
l a t e r s t u d y o f t h e v e g e t a b l e s . In Phase 1 , s o i l s f r o m 37 g a r d e n s were c o l l e c t e d and
a n a l y z e d . Based on the s e r e s u l t s , for Phas e 2, the i n v e s t i g a t o r s re turned to 14
g a r d e n s and took ano ther 45 s o i l s a m p l e s which were c o - l o c a t e d w i t h the root s of
v e g e t a b l e s ( c a r r o t s , t o m a t o e s , beet greens and z u c c h i n i ) . The h i g h e s t l ead
c o n c e n t r a t i o n was 1420 ppm next to a zu c ch in i p l a n t in one garden . H o w e v e r ,
c o n c e n t r a t i o n s o f l ead next to o ther p l a n t s in t h i s same garden averaged 273 ppm.
( I n t h e f i r s t p h a s e o f t h i s p r o j e c t , t h i s garden h a d s o i l c o n c e n t r a t i o n s o f 3 1 1 p p m
l e a d . ) The one h i g h c o n c e n t r a t i o n was d e t e r m i n e d to be an o u t l i e r and not
r e p r e s e n t a t i v e o f g a r d e n s i n Magna. T h e r e s u l t s o f t h i s g a r d e n v e g e t a b l e s t u d y
i n d i c a t e d that the c o n c e n t r a t i o n s of l ead and ar s eni c in the v e g e t a b l e s were too
low to i n c l u d e as a m a j o r p a t h w a y in e xpo sur e c a l c u l a t i o n s for e i t h e r M a g n a or
B i n g h a m Creek.
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I n M a g n a , t h e b i o c o n c e n t r a t i o n f a c t o r ( v e g e t a b l e c o n c e n t r a t i o n / s o i l c o n c e n t r a t i o n )
was c a l c u l a t e d f o r l e a d and arsenic f o r a v a r i e t y o f v e g e t a b l e s . For l e a d , t h e carrot
b i o c o n c e n t r a t i o n f a c t o r wa s 4.6E-03; th e t o m a t o b i o c o n c e n t r a t i o n f a c t o r wa s
5.9E-04; the z u c c h i n i b i o c o e n t r a t i o n f a c t o r was 8.9E-05.
As a r e s u l t o f t h e s e i n v e s t i g a t i o n s , EPA d e t e r m i n e d tha t no removal a c t i on was
needed in M a g n a . and no e n f o r c e m e n t a c t i o n was taken.
I n 1 9 9 5 , K e n n e c o t t f u n d e d t h e U n i v e r s i t y o f C i n c i n n a t i a n d t h e S a l t L a k e
C i t y / C o u n t y H e a l t h D e p a r t m e n t t o c o n d u c t a b l o o d l e a d s t u d y o f M a g n a c h i l d r e n .
A l t h o u g h a f i n a l r eport o f t h i s s t u d y w a s never p u b l i s h e d . K e n n e c o t t i n d i c a t e d t o
A T S D R that 6.2% o f t h e c h i l d r e n s t u d i e d ( 1 6 2 ) h a d b l o o d l ead l e v e l s e x c e e d i n g
10 u g / d L . The average b l o o d l ead was 4 .1 u g / d L w i t h a range o f 1 .6 to 1 1 . 2

u g / d L . T h e i n v e s t i g a t o r s d i d n o t e x p l a i n where t h e 1 0 c h i l d r e n w i th h i g h b l o o d
l e a d s were e x p o s e d since t h e s o i l l ead l e v e l s were low. N e i t h e r A T S D R n o r E P A
has had access to t h i s s t u d y , so any c a u s a l i t y c o u l d not be d e t e r m i n e d by the
agenc i e s . A f i n a l r epor t w a s never i s s u e d ; K e n n e c o t t (who f u n d e d t h e s t u d y )
c o u l d n o t g e t f u r t h e r d e t a i l s d e s p i t e r e p e a t e d r eque s t s .
L a t e r i n 1 9 9 6 , t h e A g e n c y f o r T o x i c S u b s t a n c e s a n d Disease R e g i s t r y c o n d u c t e d a
p u b l i c h e a l t h a s s e s sment f o r t h e M a g n a area, among o t h e r areas. A f t e r
e x a m i n a t i o n o f a i r q u a l i t y measurement s i n M a g n a , t h e A T S D R c o n c l u d e d that
the "air e x p o s u r e s i t u a t i o n s po s e no a p p a r e n t p u b l i c h e a l t h hazard". Based on the
T R I . t h e y s u g g e s t e d tha t o r g a n i c c o n t a m i n a n t s f r o m t h e H e r c u l e s f a c i l i t i e s t o t h e
s o u t h o f town b e e v a l u a t e d . ( T h e s e f a c i l i t i e s a r e no t a par t o f t h e K e n n e c o t t s i t e . )
A f t e r e x a m i n a t i o n o f E P A s o i l s d a t a , A T S D R c o n c l u d e d a t t h e " soi l e x p o s u r e
s i t u a t i o n p o s e s n o a p p a r e n t p u b l i c h e a l t h hazard" a n d d i d n o t i d e n t i f y a n y i s su e s
w a r r a n t i n g r e c o m m e n d a t i o n s .

C . S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y

T h e T o w n o f M a g n a , about 6 . 5 square m i l e s i n s ize , i s g e n e r a l l y t l a t , w i t h s l o p e s
tha t average about 5%. The l o w e s t p o i n t in town is in the n o r t h e a s t e r n corner
(4.220 f e e t above s ea l e v e l ) and the h i g h e s t p o i n t i s in the s o u t h w e s t e r n corner
(4,600 f e e t above s ea l e v e l ) .
The o n l y m a j o r na tura l stream i s Coon Creek , which o r i g i n a t e s in Coon C a n y o n to
the s ou thwe s t o f town. T h e r e are several i r r i g a t i o n or water s u p p l y c a n a l s
i n c l u d i n g t h e U t a h . a n d S a l t Lake Canal which cu t s across t h e s ou thwe s t corner o f
town en route to the Great Salt Lake. The R i t e r C a n a l cut s across the northern
part of town.
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Because o f i t s l ow e l e v a t i o n , M a g n a ha s several w e t l a n d areas, m o s t l y in the
n o r t h e r n part o f town. The w e t l a n d s are created by a h i g h water t a b l e in t h a t area.
G r o u n d w a t e r f l o w i s toward t h e s o u t h e a s t , e x c e p t i n t h e i m m e d i a t e v i c i n i t y o f t h e
M a g n a T a i l i n g s Pond whi ch create s a mound o f g r o u n d w a t e r f l o w i n g outward i n
a l l d i r e c t i o n s .
2. S u r f a c e and s u b s u r f a c e f e a t u r e s
T h e T o w n o f M a g n a i s l o c a t e d i n t h e v a l l e y o f t h e G r e a t S a l t Lake o n f o r m e r l a k e
s e d i m e n t s a n d s o i l s washed o f f t h e Oquirrh M o u n t a i n s . Because o f i t s p r o x i m i t y
t o t h e Grea t S a l t L a k e , t h e s o i l s a n d t h e g r o u n d w a t e r a r e b o th s a l t y . T h e s o i l s ,
e s p e c i a l l y i n t h e north o f town, have a h i g h p o t e n t i a l f o r l i q u e f a c t i o n d u r i n g a n
ear thquake .
I n a d d i t i o n t o t h e na tura l f e a t u r e s . M a g n a h a s a w i d e v a r i e t y o f s t r u c t u r e s t y p i c a l
o f r e s i d e n t i a l a n d commerc ial d e v e l o p m e n t i n c l u d i n g s u b s u r f a c e i n f r a s t r u c t u r e
such a s p i p e l i n e s , underground s t o r a g e t a n k s , a n d u t i l i t i e s . T h e most p r o m i n e n t
f e a t u r e s ar e a c t u a l l y o u t s i d e t h e town. Jus t t o t h e north o f town i s t h e M a g n a
T a i l i n g s Pond whi ch e x c e e d s t h e size o f t h e town a n d i s 1 3 0 f e e t h i g h . J u s t t o t h e
west o f town are several o t h e r K e n n e c o t t f a c i l i t i e s .
3 . S a m p l i n g s t r a t e g y
T h e s a m p l i n g s t r a t e g y o f t h e f o u r d i f f e r e n t s a m p l i n g event s varied because t h e
o b j e c t i v e s o f each event were d i f f e r e n t . T h e f i r s t s a m p l i n g ( U D O H ) i n c l u d e d a
p r e l i m i n a r y survey o f 1 3 l o c a t i o n s a p p a r e n t l y cho s en a t random. T h e e m p h a s i s o f
the s a m p l i n g was on the p o r t i o n s o f M a g n a w h i c h were c l o s e s t t o K e n n e c o t t
f a c i l i t i e s . T h e o b j e c t i v e o f t h i s s t u d y w a s t o g a t h e r i n f o r m a t i o n f o r u s e i n
e v a l u a t i o n o f t h e s i t e f o r l i s t i n g o n t h e N P L .
T h e second s t u d y ( E P A - B O R - S v e r d r u p ) i n c l u d e d t w o s e c t i o n s o f town. T h e
s ou th p o r t i o n .was l o c a t e d sou th of the t a i l i n g s p o n d bounded by 2100 S and the
t rack s , K e n n e c o t t p r o p e r t y t o 7200W. One c o m p o s i t e s a m p l e was c o l l e c t e d in
each grid c e l l which measured 800 f e e t by 800 f e e t . The east p o r t i o n was l o c a t e d
i m m e d i a t e l y east o f the t a i l i n g s p o n d . G r i d s i ze s there were 1000 f e e t by 1000
f e e t . A b o u t 240 l o c a t i o n s were s a m p l e d . The o b j e c t i v e o f t h i s s t u d y wa s a
r e m o v a l . a s s e s s m e n t to d e t e r m i n e i f an emergency a c t i o n was needed in M a g n a
a n d , i f s o . where.
The t h i r d s a m p l i n g was a survey o f r e s i d e n t i a l garden s in M a g n a t o d e t e r m i n e th e
ranges o f c o n t a m i n a n t s pr e s en t in the gardens and the t y p e s o f v e g e t a b l e s grown
in each garden. S a m p l e s were c o l l e c t e d f r o m a l l garden s which c o u l d b e f o u n d .
T h e o b j e c t i v e o f t h i s s t u d y w a s t o d e s i g n a n o t h e r s a m p l i n g p r o g r a m which c o u l d
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l o o k at u p t a k e of l ead and arsenic in various v e g e t a b l e s over a range of s o i l
c o n c e n t r a t i o n s . S o i l s f r o m 37 g a r d e n s were t e s t e d in t h i s event. Based on th e s e
r e s u l t s , a f o u r t h s a m p l i n g p r o g r a m w a s d e s i g n e d .
I n t h e f i n a l s a m p l i n g , 1 4 g a r d e n s were s e l e c t e d f o r f u r t h e r s t u d y a n d a n a d d i t i o n a l
4 5 s o i l s a m p l e s were c o l l e c t e d . T h e s o i l s i n t h i s s t u d y were c o l l e c t e d near t h e
roo t s o f p l a n t s wh i ch were c o l l e c t e d a t t h e same t i m e . For e x a m p l e , on e garden
y i e l d e d 4 s a m p l e s , 2 o f which were a s s o c i a t e d w i t h z u c c h i n i s a m p l e s and 2 o f
which were as soc ia t ed wi th t omato p l a n t s .
4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n
The lead and arsenic in the s o i l s o f M a g n a are s u s p e c t e d to have o r i g i n a t e d f r o m
several sources. F a l l o u t o f a t m o s p h e r i c p a r t i c u l a t e s o r i g i n a t i n g f r o m t h e S o u t h
T a i l i n g s I m p o u n d m e n t w a s t h e most o bv i ou s source. T h e r e i s a n e c d o t a l e v i d e n c e
o f heavy du s t f a l l f r o m t h e T a i l i n g s Pond r e l a y e d b y l o c a l r e s i d e n t s w h o i n d i c a t e d
tha t t h e du s t f a l l wa s s o heavy t h e y had t o sweep th e t a i l i n g s o f f t h e i r p o r c h e s and
cars. Because o f odor s , several r e s i d e n t s c o n c l u d e d t h a t s m e l t e r e m i s s i o n s c o u l d
b e d e t e c t e d i n M a g n a , l a r g e l y s u l f u r d i o x i d e . F a l l o u t o f a t m o s p h e r i c p a r t i c u l a t e s
o r i g i n a t i n g a t t h e s m e l t e r i s , t h e r e f o r e , a l s o a s u s p e c t e d source. I n d i r e c t l y , f l o o d
waters o r i g i n a t i n g i n L i t t l e V a l l e y d u r i n g t h e 1930s m a y have a l s o carr i ed s o i l s
t h a t were t a i n t e d w i t h a t m o s p h e r i c f a l l o u t f r o m t h e s m e l t e r . I t i s known t h a t t h e
f l o o d waters were very m u d d y a n d that much o f t h e v e g e t a t i o n i n L i t t l e V a l l e y h a d
been d e v a s t a t e d b y s m e l t e r e m i s s i o n s d u r i n g t h e e a r l y days o f s m e l t e r o p e r a t i o n s .
A n o t h e r nearby i n d u s t r i a l f a c i l i t y , t h e c o a l - f i r e d power p l a n t o p e r a t e d b y
K e n n e c o t t , a l s o p r o d u c e s a irborne e m i s s i o n s a n d d u s t s . F i n a l l y , because o f
M a g n a ' s l o c a t i o n i n S a l t Lake V a l l e y , a u t o m o t i v e e m i s s i o n s p a r t i c u l a r l y i n t h e
days o f l e a d e d g a s o l i n e u s e c o u l d have a l s o c o n t r i b u t e d some l e a d t o M a g n a S o i l s .
5 . T y p e s o f c o n t a m i n a t i o n , q u a n t i t i e s
The q u a n t i t i e s o f lead and other c o n t a m i n a n t s which reached M a g n a via airborne
e m i s s i o n s can be r o u g h l y e s t i m a t e d c o m p a r i n g c o n c e n t r a t i o n s in M a g n a w i t h
background c o n c e n t r a t i o n s . Lead c o n c e n t r a t i o n s were used to e s t i m a t e s m e l t e r
f a l l o u t because l ead i s pr e s en t i n h i g h c o n c e n t r a t i o n s i n h i s t o r i c s m e l t e r f l u e d u s t ,
but very low in the t a i l i n g s . .The excess l ead in M a g n a is 749 tons wh i ch is
e q u i v a l e n t to 6420 tons o f s m e l t e r f a l l o u t . C o p p e r c o n c e n t r a t i o n s were used to
e s t i m a t e f a l l o u t f r o m t h e S o u t h T a i l i n g s I m p o u n d m e n t . T h e r e were about 1900
t on s o f excess c o p p e r in th e s o i l s o f M a g n a whi ch equate t o about 1 .3 m i l l i o n t on s
o f t a i l i n g s .
A more d i r e c t s t u d y o f a t m o s p h e r i c f a l l o u t rate s i s a v a i l a b l e . K e n n e c o t t
c o n d u c t e d a f ew du s t j ar e x p e r i m e n t s (1969 - 1980) t o d e t e r m i n e th e f a l l o u t rate in



M a g n a a n d o th er l o c a t i o n s . A l t h o u g h t h e f a l l o u t ra t e s , a s s u s p e c t e d , varied
w i d e l y , t h e average, pr e 1972 f a l l o u t rate a t th e M a g n a s t a t i o n wa s about 21 mg
P b / n r / m o . A f t e r 1 9 7 2 , t h e d u s t f a l l rate d e c r ea s ed t o average about 5 m g
P b / n r / m o . Over th e 4600 acres s a m p l e d in th e E P A - B O R s t u d y , t h i s w o u l d
amount t o 353 tons o f l e a d . T h i s me thod o f e s t i m a t i o n agreed w i t h i n a f a c t o r o f
2.1 wi th the inven tory of l ead f o u n d in the s o i l s o f H e r r i m a n .
I n a d d i t i o n , th er e were s l i g h t l y h i g h e r c o n c e n t r a t i o n s o f l ead i n t h e area o f M a g n a
prone to f l o o d i n g . The exces s l e a d in t h i s area was about 29.4 t o n s o f l e a d w h i c h
equa t e s t o about 2 4 5 t o n s o f s m e l t e r f a l l o u t . I n t erms o f wa s t e s , f a l l o u t f r o m
t a i l i n g s d u s t c l o u d s r e p r e s e n t t h e l a r g e s t c o n t r i b u t i o n , f o l l o w e d b y s m e l t e r f a l l o u t ,
a n d then f l o o d s . H o w e v e r , s m e l t e r f a l l o u t i s more s i g n i f i c a n t i n terms o f
c o n t r i b u t i o n s t o l e a d c o n t a m i n a t i o n . N o t e t ha t a l t h o u g h t h e s e a t m o s p h e r i c f a l l o u t
t o n n a g e s would seem l a r g e , t h e s e v a l u e s are s pr ead over a l a r g e area and are not
h i g h enough to p o s e a h e a l t h t h r e a t .
6. L o c a t i o n o f c o n t a m i n a t i o n , e x p o s u r e s
S t u d i e s o f l ead a n d arsenic i n t h e s o i l s o f M a g n a d i d n o t f i n d c o n c e n t r a t i o n s h i g h
enough to po s e a h e a l t h thr ea t to M a g n a r e s i d e n t s .

D. S c o p e and Role o f O p e r a b l e U n i t
T h e M a g n a S o i l s O p e r a b l e U n i t ( O U 9 ) w a s t h e area where t h e most s i g n i f i c a n t i m p a c t s
t o l o c a l c i t i z e n s were s u s p e c t e d . U n l i k e most o f the o t h e r o p e r a b l e u n i t s w h i c h are on
K e n n e c o t t l a n d a n d f r e q u e n t e d o n l y b y i n d u s t r i a l workers, t h e M a g n a S o i l s O U 9 c o u l d
have been t h e p l a c e where a l l t h e i n d u s t r i a l a c t i v i t y h a d h e a l t h s i g n i f i c a n c e t o t h e p u b l i c .
I t w a s t h i s o p e r a b l e uni t which w a s t h e most i m p o r t a n t p r o j e c t i n t h e e n t i r e K e n n e c o t t
N o r t h Z o n e s i t e .
E . C u r r e n t a n d p o t e n t i a l F u t u r e S i t e a n d Resource U s e s

M a g n a , o r i g i n a l l y a m u l t i - e t h i c c ommuni ty o f miners, s m e l t e r m e n . a n d m i l l o p e r a t o r s ,
has an o l d e r s e c t i o n w i t h a d o w n t o w n and o l d e r mode s t homes. R e c e n t l y , however.
M a g n a has s t a r t e d to grow as i t becomes a t t r a c t i v e as a suburb to Salt Lake C i t y . The
growth i s toward the east i n t o f o r m e r a g r i c u l t u r a l l a n d s . K e n n e c o t t has no t b egun to s e l l
any o f t h e i r l a n d h o l d i n g s in t h i s area ye t .
A s o f 1 9 8 9 when t h e ~ S a l t Lake C o u n t y P u b l i c W o r k s D e p a r t m e n t p u b l i s h e d t h e M a g n a
C o m m u n i t y M a s t e r P l a n , t h e l a n d ' u s e o f M a g n a w a s d i s t r i b u t e d a s g iven i n T a b l e 3 . 1 .
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T A B L E 3 . 1
M A G N A L A N D U S E ( 1 9 8 9 )

Land U s e . ; . • . - ; • - • ' ;
T O T A L
V a c a n t o r A g r i c u l t u r a l

A g r i c u l t u r a l
V a c a n t

R e s i d e n t i a l
I n s t i t u t i o n a l a n d p a r k l a n d s

I n s t i t u t i o n a l
P a r k s and R e c r e a t i o n

C o m m e r c i a l
I n d u s t r i a l
T r a n s p o r t a t i o n
U t i l i t y

Acre s
4200 acres
2 1 46 acres

13 99 acres
675 acres

974 acres
276 acres

122 acres
154 acres

78 acres
51 acres
530 acres
68 acres

P e r c e n t a g e
1 00%
51%

34.53%
16.66%

24%
6.8%

3.01%
3.80%

1 .93%
1 .26%
13.1%

3.01%

The d r i n k i n g water needs o f M a g n a are served by th e M a g n a W a t e r C o m p a n y and th e
source o f t h e water i s w e l l s . T h e M a g n a W a t e r a n d S e w e r D i s t r i c t , f o u n d e d i n 1 9 6 1 .
o p e r a t e s several w e l l s l o c a t e d east o f M a g n a i n W e s t V a l l e y C i t y , a n d several o t h e r
a d d i t i o n a l w e l l s i t e s t o a c c o m m o d a t e f u t u r e growth. N o n e o f t h e w e l l s a r e i n t h e p a t h w a y
o f a n y K e n n e c o t t - r e l a t e d c o n t a m i n a t i o n . K e n n e c o t t ' s water ne ed s come f r o m t h e i r o w n
w e l l s . A d d i t i o n a l water s u p p l i e s c a n b e o b t a i n e d f r o m b o t h t h e C e n t r a l U t a h W a t e r
Conservancy D i s t r i c t a n d t h e J o r d a n V a l l y W a t e r Cons ervancy D i s t r i c t . T h e M a g n a
W a t e r C o m p a n y doe s n o t a n t i c i p a t e n e e d i n g a d d i t i o n a l waters f r o m a n y w e l l s near
K e n n e c o t t .
F . S u m m a r y o f S i t e Risks

1 . C h e m i c a l s o f Concern.
The s o i l s o f M a g n a were d e t e r m i n e d in f o u r s e p a r a t e s t u d i e s in the area, as
descr ibed p r e v i o u s l y . The concentra t ions o f the c h e m i c a l s o f concern f o u n d in
th e s e s t u d i e s are summarized in T a b l e 3.2.
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T A B L E 3 . 2
C O N C E N T R A T I O N S O F M E T A L S I N T H E S O I L S O F M A G N A ( r n g / K g , p p m )

L o c a t i o n

T y p i c a l
r e s i d e n t i a l .
a c t i on
l e v e l s
M a g n a
( U D O H ,
1 9 9 0 )
M a g n a
(BOR-
E P A ,
1 9 9 4 )
M a g n a
G a r d e n s .
P h a s e 1
( S v e r d r u p /
E P A ,
1 9 9 4 )
M a g n a
G a r d e n s
P h a s e 2
M a g n a
( U n i v . o f
C i n c i n n a t i )

1 9 9 5 ,
o u t d o o r
du s t
M a g n a
( U n i v . o f
C i n c i n n a t i )
i n d o o r d u s t

A r s e n i c . G o n c e r i t r a t i p n s . '
.Max. • . ;;V;,v

• " ; ' ' • '

189 J

40-58*

31

23.2

not
measured

not
measured

:."M.ean ; ' . ' ~ v . ; - :

, . 5 0 ' - £00-: / :

' •: •:'•': ; ' : 1
27

9 .5- 15.2*

<20

12.2

: C o p p e r C o n c e n t r a t i o n s
Max.

716 J

600

461

-

not
measured

not
measured

Mean

182

208

177

-

Lead C o n c e n t r a t i o n s
Max.

~N \
/

265 J

540-560*

775

1420@

1920

1047

Mean
400-1200

81.2

1 1 3 - 1 1 9 *

158

183

253

207

J = e s t i m a t e d .
* T w o d i f f e r e n t a n a l y t i c a l t e c h n i q u e s were used i n t h i s s t u d y . R e s u l t s f r o m b o t h t e c h n i q u e s a r e
p r e s e n t e d here.
(a) L a t e r d e t e r m i n e d to be an o u t l i e r .
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G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
The o b j e c t i v e o f th e p o t e n t i a l removal p r o j e c t in th e town o f M a g n a was t o r educe or
e l i m i n a t e u n a c c e p t a b l y h i g h e x p o s u r e s o f l e a d a n d ar s en i c t o t h e r e s i d e n t s o f M a g n a .
T h i s o b j e c t i v e wa s no t a p p l i e d in t h i s case because no u n a c c e p t a b l y h i g h e x p o s u r e s were
f o u n d i n t h e a s s e s sment s t u d i e s .

H . T h e S e l e c t e d R e m e d y
N o a c t i o n i s n e ed ed . T h e l e v e l s o f c o n t a m i n a n t s p r e s e n t i n t h e s o i l s o f M a g n a were n o t
h i g h enough to pre sent a risk to M a g n a r e s i d e n t s .
I n a d d i t i o n , t h e p o t e n t i a l sources o f l e a d a n d ar s en i c c o n t a m i n a t i o n i n M a g n a s o i l s have
been abated over the l a s t several years. Firs t , the s m e l t e r e m i s s i o n s have been r e d u c e d
d r a m a t i c a l l y w i t h t h e c o n s t r u c t i o n o f t h e n e w s m e l t e r which h a s i m p r o v e d g a s h a n d l i n g
t e c h n o l o g y . S m e l t e r e m i s s i o n s ar e m o n i t o r e d by K e n n e c o t t under th e p r o v i s i o n s o f an a i r
q u a l i t y p e r m i t a d m i n i s t e r e d b y t h e U t a h D i v i s i o n o f A i r Q u a l i t y .
S e c o n d , t h e p r o b l e m o f t a i l i n g s b l o w i n g i n t o t h e town o f M a g n a h a s a l s o become l e s s
f r e q u e n t i n t h e pa s t several years, because t h e o l d e r s e c t i o n s o f t h e S o u t h T a i l i n g s
I m p o u n d m e n t , which were a d j a c e n t to the town, have been r e t i r e d f r o m s erv i c e and are
n o w b e i n g r e c l a i m e d w i th v e g e t a t i o n . T h e a c t i v e p o r t i o n o f t h e t a i l i n g s p o n d , t h e N o r t h
T a i l i n g s I m p o u n d m e n t , i s f a r t h e r away f r o m town. T h e c l o s u r e a n d r e v e g e t a t i o n e f f o r t s
are b e i n g c o n d u c t e d by K e n n e c o t t u n d e r the p r o v i s i o n s o f a p e r m i t i s su ed by the U t a h
D i v i s i o n o f O i l , G a s , a n d M i n i n g .
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S e c t i o n 4 : S m e l t e r a n d A c i d P l a n t s ( O U 1 3 )
A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n

1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e uni t
O p e r a b l e U n i t 1 3 o f t h e K e n n e c o t t N o r t h Zone i s c o m p r i s e d o f t h e G a r f i e l d
S m e l t e r a n d a s s o c i a t e d f a c i l i t i e s a n d i s l o c a t e d j u s t s o u t h o f S t a t e H i g h w a y 2 0 1
near t h e western b o u n d a r y o f S a l t Lake C o u n t y a t t h e mou th o f K e s s l e r C a n y o n .
T h e s m e l t e r i s d e s i g n e d t o proc e s s c onc en tra t e s produc ed b y t h e m i l l s (see O U 1 5 ) .
The c o n c e n t r a t e s ar e m e l t e d in a h i g h t e m p e r a t u r e proc e s s t o burn o f f t h e s u l f u r
a n d f u r t h e r s e p a r a t e m e t a l s f r o m non-economic m i n e r a l s . T h e p r o d u c t s p r o d u c e d
a r e c o p p e r anode s ( w h i c h a l s o c o n t a i n p r e c i o u s m e t a l s ) a n d s u l f u r i c acid ( f r o m t h e
o f f - g a s e s i n t h e f u r n a c e s ) . T h e was te s p r o d u c e d b y t h e s m e l t e r i n c l u d e s l a g , f l u e
d u s t s , stack gases, f u g i t i v e a i r e m i s s i o n s , s p i l l s o f p ro c e s s waters , a n d o ther s . T h e
waste h a n d l i n g p r o t o c o l s o f t o d a y ar e much i m p r o v e d over o p e r a t i o n s o f t h e p a s t .
T h e r e i s ground water c o n t a m i n a t i o n in the s m e l t e r area, but t h a t i s i n c l u d e d as a
par t o f another o p e r a b l e u n i t (see O U 2 3 ) .
F i g u r e 4 . 1 d e m o n s t r a t e s t h e i n t e r r e l a t i o n s h i p be tween t h e s m e l t e r o p e r a t i o n s a n d
o th er o p e r a b l e u n i t s .
2. F a c i l i t i e s l o c a t e d w i t h i n OU 13
T h e l i s t o f f a c i l i t i e s w i t h i n O p e r a b l e U n i t 1 3 ( T a b l e 4 . 1 ) g e n e r a l l y i n c l u d e s t h e
s m e l t e r s , acid p l a n t s , a s s o c ia t ed i n f r a s t r u c t u r e , a n d waste areas a s s o c i a t e d w i t h
s m e l t i n g a c t i v i t i e s a t K U C C over t h e years. F o r c l a r i t y , t h i s S e c t i o n i s d i v i d e d
in to three p a r t s . S u b p a r t 1 d e s c r i b e s t h e f a c i l i t i e s a s s o c i a t ed w i th t h e s m e l t e r s ,
acid p l a n t s a n d m a t e r i a l s h a n d l i n g f a c i l i t i e s . S u b p a r t 2 d e s c r i b e s t h e i n f r a s t r u c t u r e
such a s p i p e l i n e s , t r a n s p o r t a t i o n c o r r i d o r s , a n d water management f a c i l i t i e s
a s s o c i a t e d w i t h s m e l t e r o p e r a t i o n s . S u b p a r t 3 d e s c r i b e s t h e waste d u m p s ,
l a n d f i l l s , a n d c a t c h m e n t s a s s o c i a t e d w i t h t h e s m e l t e r s .
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F i g u r e 4 .1: F L O W C H A R T A T S M E L T E R A N D A C I D P L A N T

A t m o s p h e r e

S u l f u r i c A c i d
P l a n t

A t m o s p h e r e

D u s t s ,
H y d r o -

. m e t ,
P l a n t

D u m p e d or
R e c y c l e d

C o n c e n t r a t e s s h i p p e d
f r o m m i l l s

S m e l t e r b l a s t
f u r n a c e

S m e l t e r conver t er
f u r n a c e

A n o d e c a s t i n g

T o R e f i n e r y

S l a g T a i l i n g s t o
T a i l i n g s Pond
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T A B L E 4 . 1
L I S T O F F A C I L I T I E S A T O U 1 3 A N D G E N E R A L D E S C R I P " ' I O N

F A C I L I T Y i F M C T I O N RELATION TO OU 13
SUBPART 1<: SMELTERS, ACID PLANTS AND MATERIALS HANDLING
S M E L T E R S

Reverb e ra t o ry S m e l t e r

S m e l t e r power house

Reverb m i x i n g chamber

C o n v e r t e r A n n e x B u i l d i n g

E g g C r a t e B u i l d i n g

U p h i l l S t a c k s

d r i v e o f f s u l f u r a n d f l o a t o f f
o ther e l e m e n t s f r o m t h e
c onc en t ra t e to f o r m a c o p p e r
p l a t e c o n t a i n i n g some
i m p u r i t i e s
d r i v e o f f s u l f u r a n d f l o a t o f f
o t h e r e l e m e n t s f r o m t h e
concentrat e to f o r m a c o p p e r
p l a t e
P r o v i d e d e l e c t r i c power t o
t h e o l d e r s m e l t e r s

O f f gas se s f r o m t h e s m e l t e r
were mixed w i t h air p r i o r to
g o i n g to the s tack

L o c a t e d nor th o f t h e
converter a i s l e o f t h e
Reverbera tory S m e l t e r . T h e
b u i l d i n g was used as a
s u p p o r t m a i n t e n a n c e f a c i l i t y

A . K . A . Reverberatory
M a t e r i a l H a n d l i n g a n d
S t o r a g e B u i l d i n g . I t w a s used
t o b l e n d c onc en tra t e and f l u x
f o r f urnac e f e e d .
T h r e e s tacks d i s c h a r g i n g
gasse s p r o d u c e d in s m e l t i n g .

T h r e e s m e l t e r s o n - s i t e a t
various t i m e p e r i o d s each
w i t h i t s own was te s

The s m e l t e r in u s e f r o m 1906
- 1 9 7 8 . The new s m e l t e r was
b u i l t m a i n l y o n t h e f o o t p r i n t
o f t h i s o r i g i n a l s m e l t e r
L o c a t e d a d j a c e n t t o t h e
N o r a n d a s m e l t e r h o t m e t a l s
b u i l d i n g
T h e s e s er ie s o f v a u l t s were
under the reverb s m e l t e r and
a number of roads around the
new s m e l t e r were b u i l t on
t o p .
L o c a t e d on th e f o o t p r i n t o f
t h e n e w M a t e r i a l s H a n d l i n g
p o r t i o n o f t h e O u t o k u m p u
S m e l t e r . I t w a s d e m o l i s h e d
p r i o r t o c o n s t r u c t i o n o f th e
current s m e l t e r
L o c a t e d on the current
f o o t p r i n t o f t h e M a t t e Dome.
D e m o l i s h e d d u r i n g
c o n s t r u c t i o n of the current
s m e l t e r .
L o c a t e d b e h i n d th e s m e l t e r ,
connec t ed to the s m e l t e r by
f l u e s which were above
ground e x c e p t at the r a i l r o a d
yard.
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F A C I L I T Y RELATION TO OU 13
Reverb B y p a s s F l u e B y p a s s o f m i x i n g chamber C l o s e t o t h e reverb m i x i n g

chamber
R a i l r o a d f l u e s F l u e s u n d e r n e a t h r a i l r o a d

t r a c k s carried s m e l t e r o f f
gasse s to the s t a ck s

F l u e s f r o m t h e reverb s m e l t e r
went f r o m th e s m e l t e r ,
u n d e r n e a t h t h e r a i l r o a d t r a c k s
t o the s t a ck s on the h i l l s i d e
b e h i n d t h e s m e l t e r .

N o r a n d a S m e l t e r Drive o f f s u l f u r a n d f l o a t o f f
o ther e l e m e n t s f r o m t h e
c o n c e n t r a t e to f o r m a c o p p e r
p l a t e

The s m e l t e r in u s e f r o m 1978
- 1996. D e m o l i s h e d in 1998.

Overhead f l u e s F l u e s above t h e ground
carried o f f - g a s s e s f r o m t h e
s m e l t e r to the s ta ck

Overhead steel f l u e s carried
o f f - g a s s e s f r o m t h e N o r a n d a
s m e l t e r t o g a s h a n d l i n g

C o o l i n g towers S m e l t e r s h a d c o o l i n g j a c k e t s
which used water as a
c o o l a n t . The towers were
used to cool the waters a f t e r
use

N e a r t h e N o r a n d a s m e l t e r

S h o t c o o l e r s Each f u r n a c e had its own
i n i t i a l c o o l e r t o cool the gases
b e f o r e th ey went to gas
h a n d l i n g .

N e x t t o t h e N o r a n d a s m e l t e r

M i s c . s m e l t e r b u i l d i n g s S m a l l b u i l d i n g s which
p e r f o r m e d s p e c i a l
maint enance and
a d m i n i s t r a t i v e f u n c t i o n s

Located on s m e l t e r g r o u n d s

O l d S m e l t e r S o i l s S o i l s u n d e r n e a t h t h e N o r a n d a
S m e l t e r a n d i n f r a s t r u c t u r e
a f t e r t h e b u i l d i n g s were
d e m o l i s h e d

W a s t e s which were s p i l l e d
w i t h i n b u i l d i n g s a n d
c o l l e c t e d i n t h e s o i l s
underneath th e b u i l d i n g s

O u t o k u m p u S m e l t e r (curr en t
s m e l t e r )

Drive o f f s u l f u r a n d f l o a t o f f
o ther e l e m e n t s f r o m t h e
c o n c e n t r a t e to f o r m a c o p p e r
p l a t e

B u i l t o n f o o t p r i n t o f t h e
Reverberatory S m e l t e r . T h e
current s m e l t e r went i n t o
o p e r a t i o n in 1996.
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F A C I L I T Y . F U N C T I O N RELATION TO OU 13
N e w S m e l t e r S o i l s B e f o r e the new s m e l t e r was

b u i l t , t h e s o i l s i n t h e f o o t p r i n t
were c h a r a c t e r i z e d to
d e t e r m i n e f a t e o f th e s e s o i l s

S o i l s which had to be
ex cavat ed b e f o r e the new
s m e l t e r w a s b u i l t

A C I D P L A N T S T h e r e were at l e a s t 8 d i f f e r e n t
h i s t o r i c a l acid p l a n t s used t o
make s u l f u r i c acid f r o m t h e
gaseous s u l f u r gases e m i t t e d
by the s m e l t e r . The
O u t o k u m p u s m e l t e r has a
d o u b l e contact acid p l a n t .

T h e h i s t o r i c a l acid p l a n t s
were l o c a t e d a d j a c e n t to the
ho t m e t a l s b u i l d i n g s t o treat
o f f g a s s e s . T h e p l a n t s were
d e m o l i s h e d .

H y d r o m e t ( a l l u r g i c a l ) p l a n t W i t h t h e O u t o k u m p u s m e l t e r ,
t h e h y d r o m e t p l a n t recovers
m e t a l s f r o m s m e l t e r o f f -
gasses . •

A s s o c i a t e d w i t h the new
s m e l t e r t o recover m e t a l s
f r o m f u r n a c e o f f - g a s s e s , t h e
h y d r o m e t p l a n t i s l o c a t e d j u s t
west of the new s m e l t e r .

A c i d T a n k F a r m U s e d t o store s u l f u r i c acid
p r i o r to s h i p m e n t and s a l e

L o c a t e d near the s m e l t e r on
th e ra i l r oad

M A T E R I A L S H A N D L I N G E q u i p m e n t a n d b u i l d i n g s
used to s tage m a t e r i a l s used
in the s m e l t i n g or f or
t e m p o r a r y s t o r a g e

L o c a t e d i n c l o s e p r o x i m i t y t o
t h e s m e l t e r s

S t a n d b y f u e l s t a t i o n S u p p l i e d #6 f u e l o i l and
.waste oil to reverb s m e l t e r
d u r i n g w i n t e r ( 1 9 2 3 - 1 9 7 3 )

F o o t p r i n t n o w u n d e r n e a t h
new s m e l t e r

S l a g c r u s h i n g Because the s l a g waste
c o n t a i n s more c o p p e r than
the ore, it is crushed and
r e c y c l e d back to the s m e l t e r

J u s t west o f t h e N o r a n d a
S m e l t e r f o o t p r i n t

S l a g M i l l T h i c k e n e r Part o f t h e S l a g ' C o n c e n t r a t o r
o p e r a t i o n

N e a r t h e S l a g C r u s h i n g M i l l

P r a x a i r S u p p l i e s o xygen a n d o ther
gases to the s m e l t e r

The ga s p l a n t i s a d j a c e n t t o
the sme l t e r . The land i s
l ea s ed f r o m K e n n e c o t t bu t i s
not a part of the C E R C L A
ac t i on .
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F A C I L I T Y F U N C T I O N RELATION TO OU 13
rhaw shed R a i l r o a d cars f u l l o f

concen tra t e (and snow and
i c e ) were a l l o w e d to thaw out
in t h i s area b e f o r e used in
s m e l t i n g

I m m e d i a t e l y b e h i n d t h e
M a t e r i a l s H a n d l i n g B l d g .

S l a g P o t C o o l i n g S l a g p o t s f u l l o f m o l t e n s l a g
f r o m the s m e l t e r are h a u l e d to
t h i s area to cool b e f o r e
c r u s h i n g i n t h e s l a g m i l l

N e a r t h e S l a g C r u s h i n g M i l l

M a t e r i a l s H a n d l i n g B l d g s C o p p e r c o n c e n t r a t e s f r o m t h e
m i l l s were mixed w i t h f l u x
f o r s m e l t i n g

Dryer b u i l d i n g was west o f
n e w c o n c e n t r a t e b u i l d i n g .
H o p p e r b u i l d i n g w a s east o f
t h e s t a c k

C h e r r y Bowl F o r m e r l y used to s tore exces s
c o n c e n t r a t e s

Behind and j u s t east of new
s m e l t e r , paved and now used
as a m a t e r i a l s s t o r a g e area

C o n c e n t r a t e s t orage pad An o u t d o o r pad used to s tore
exces s c o n c e n t r a t e s

On f o o t p r i n t o f th e f o r m e r
acid p l a n t #8 j u s t b e h i n d th e
f o o t p r i n t o f t h e N o r a n d a
S m e l t e r

R o u n d h o u s e F o r m e r l y a l o c o m o t i v e
r o u n d h o u s e , at the t i m e of
d e m o l i t i o n i t was b e i n g used
as a s l a g pot r e p a i r s h o p

L o c a t e d j u s t t o t h e n o r t h o f
A c i d P l a n t 7 o n t h e s l a g b l u f f
b e f o r e i t wa s d e m o l i s h e d .

Row 5 S c r e e n i n g A part o f t h e S l a g M i l l w h i c h
was no l o n g e r in use and
d e m o l i s h e d .

N e a r t h e S l a g M i l l

SUBPART2: INFRASTRUCTURE .
T R A N S P O R T A T I O N

R a i l r o a d s

M a t e r i a l s are t r a n s p o r t e d via
r a i l , truck, a n d p i p e l i n e s
R a i l r o a d s surround th e
s m e l t e r and are used to
t r a n s p o r t c o p p e r anode s t o
t h e r e f i n e r y , concentrat e f o r
s a l e , and s u l f u r i c acid f o r s a l e

C o n n e c t s one part of the
proc e s s wi th another
R a i l r o a d tracks surround the
s m e l t e r f a c i l i t y - t h e t r a c k s
are a s p u r f r o m the main l i n e
U P track s t o S a l t L a k e , L o s
A n g e l e s , a n d S a n F r a n c i s c o
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F A C I L I T Y F A C T I O N RELATION TO OU 13
East Y a r d W i d e spo t next t o t h e r a i l r o a d

t rack s used to s tore o f f - s p e c
c o n c e n t r a t e s

N e a r RR track s j u s t t o th e
east o f t h e s m e l t e r ( n e a r l y
o p p o s i t e t h e C h e r r y B o w l )

R R Y a r d S o i l s L o a d i n g a n d o f f - l o a d i n g area
f o r c o n c e n t r a t e s b e i n g
p r e p a r e d f o r s h i p m e n t o f f -
s i t e , l a r g e l y f o r s a l e

On RR s p u r b e h i n d s m e l t e r
b u i l d i n g

P i p e l i n e s P i p e l i n e s t r a n s p o r t s l u r r i e s o f
t a i l i n g s , c o n c e n t r a t e s , and
p r o c e s s waters

P i p e l i n e s come and go f r o m
th e s m e l t e r t o o th e r
d e s t i n a t i o n s

S l a g t a i l s p i p e l i n e P i p e l i n e f r o m s m e l t e r t o
M a g n a T a i l i n g s Pond t o carry
s l a g t a i l i n g s f o r d i s p o s a l

C u r r e n t l y i n o p e r a t i o n
t r a n s p o r t i n g t a i l s f r o m t h e
s l a g m i l l

S e c t i o n 1 7 P u m p S t a t i o n P r o v i d e s water t o t h e s m e l t e r L o c a t e d a d j a c e n t t o t h e
H a z e l t o n p u m p s t a t i o n

Proc e s s water p i p e l i n e Proces s water goes f r o m
s m e l t e r t o P u m p S t a t i o n 4 t o
be reused in m i l l i n g p r o c e s s

T h e o l d e r p r o c e s s water
p i p e l i n e w a s prone t o f a i l u r e
and was r e t i r e d . The new
p i p e l i n e i s d o u b l e w a l l e d a n d
was f o r m e r l y used to
t r a n s p o r t waste water to the
f o r m e r W W T P .

W e a k acid p i p e l i n e T r a n s p o r t e d waste water f r o m
t h e L i f t s t a t i o n t o t h e
t r ea tmen t p l a n t

Now in u s e f or p r o c e s s water

W e a k acid l i f t s t a t i o n T h e main p u m p s t a t i o n f o r
the s m e l t e r waste water.

F o r m e r l y p u m p e d waste
water t o t h e t r e a t m e n t p l a n t

W a t e r management W a t e r management
i n f r a s t r u c t u r e moves water
f r o m s t orage areas to
o p e r a t i o n a l areas and waste
p o n d s .

W a t e r management s y s t e m s
are a part of the i n f r a s t r u c t u r e
o f th e s m e l t e r and acid p l a n t s

S e c t i o n 21 RO P l a n t T r e a t e d proce s s i n t a k e waters F o r m e r l y t r ea t ed water f o r
c o o l i n g towers and th e
p o w e r h o u s e
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P u m p S t a t i o n s

East and W e s t Proc e s s
W a t e r P o n d s

J a p a n e s e S p r i n g s

S p r i n g s 3 - 5

W o o d e n F l u m e

F U N C T I O N
Move pro c e s s water s and
waste waters to a v a r i e t y of
l o c a t i o n s
L i n e d s t orage p o n d s f o r
proc e s s waters

N o t used i n s m e l t i n g

N o t used i n s m e l t i n g

Carry o v e r f l o w waters f r o m
check dam in l ower K e s s l e r
C a n y o n to a c u l v e r t via a
wooden f l u m e

RELATION TO OU 13
C u r r e n t l y t r a n s p o r t p r o c e s s
and m a k e u p waters to var iou s
f a c i l i t i e s
The east pond i s between the
f o r m e r A c i d T a n k F a r m a n d
P r a x a i r . The west pond i s
a d j a c e n t t o t h e s m e l t e r
entrance road. The west
proc e s s pond l i n e r was torn
and r e p a i r e d .
A d j a c e n t t o s m e l t e r road
entrance , i t f e e d s a s m a l l
w e t l a n d
F r o m s l a g b l u f f a d j a c e n t t o
s m e l t e r entrance road.
S t o r m w a t e r management o f
s m e l t e r g r o u n d s v i a K e s s l e r
C r e e k t o t h e w e t l a n d s

SUBPART3: WASTE AREAS
B l a c k Rock T a i l i n g s Pond
S m e l t e r S l a g

L a s t C h a n c e Pond

East S t o r m w a t e r Pond

W e s t S t o r m w a t e r Pond

S l a g t a i l i n g s d i s p o s a l area
S l a g d i s p o s a l area o n bo th
s i d e s o f S H 201.
S t o r m w a t e r r e t e n t i o n p o n d

O v e r f l o w f r o m Proce s s Pond
and S t o r m w a t e r r e t e n t i o n
basin for acid tank farm and
the new s m e l t e r
O v e r f l o w f r o m Proce s s Pond
and S t o r m w a t e r r e t e n t i o n
ba s in f o r t h e s l a g
c onc en t ra t o r and o f f i c e area

One m i l e west o f s m e l t e r
H i s t o r i c s l a g n o w b e i n g used
i n c o n s t r u c t i o n p r o j e c t s
F o r m e r l y l o c a t e d where W e s t
Proce s s W a t e r Pond i s t o d a y
O v e r f l o w s go t o t h e w e t l a n d s

O v e r f l o w s go to the w e t l a n d s
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R R c r o s s i n g s p i l l

S m e l t e r l a n d f i l l s

S m e l t e r P a r k i n g L o t

?;EpvJCTvI©N ' ;
L o c a t i o n of a t r a i n - t r u c k
c o l l i s i o n whi ch s p i l l e d was t e s
b e ing h a u l e d v ia t ruck
T w o l a n d f i l l s b e h i n d t h e
s m e l t e r
L o c a t i o n o f a s p i l l f r o m an
o v e r f l o w o f t h e s l a g
concentrate t h i c k e n e r

..RELATION TO OU 13
J u s t beh ind s m e l t e r

U s e d f o r c o n s t r u c t i o n d e b r i s ,
garbage a n d o f f i c e trash
W o r k e r s a l l e g e d tha t t h e s p i l l
d a m a g e d t h e i r cars

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1 . A c t i v i t i e s a t th e s i t e wh i ch l ed t o c o n t a m i n a t i o n

SUBPART I: SMELTERS, ACID PLANTS. AND MATERIALS HANDLING
S u b p a r t 1 f a c i l i t i e s i n c l u d e h i s t o r i c s m e l t e r a n d acid p l a n t o p e r a t i o n s . T h e r e were
three d i f f e r e n t s m e l t e r s a n d e i g h t ac id p l a n t s each u s i n g d i f f e r e n t t e c h n o l o g i e s
over t h e years. I n a d d i t i o n , each o f t h e s e f a c i l i t i e s i n turn required d i f f e r e n t
m a t e r i a l s h a n d l i n g s u p p o r t f a c i l i t i e s . I n some cases, newer f a c i l i t i e s were b u i l t o n
l a n d p r e v i o u s l y o c c u p i e d b y f o r m e r f a c i l i t i e s . T h e f o l l o w i n g i s a d e s c r i p t i o n o f
the o p e r a t i o n s which occurred at the s i t e .
SMELTERS
Reverberatory Smeller: ASARCO began c o n s t r u c t i o n o f th e f i r s t s m e l t e r a t th e
s i t e in 1905. The d e s i g n was s i m i l a r t o th e W a s h o e R e d u c t i o n W o r k s a t
A n a c o n d a , M o n t a n a . O p e r a t i o n s began in 1906 u s i n g c o n c e n t r a t e s g enera t ed by
U t a h C o p p e r and Boston C o n s o l i d a t e d , bo th o f wh i ch were m i n i n g in B i n g h a m
Canyon. The s m e l t e r was o r i g i n a l l y d e s i g n e d a s a c o p p e r s m e l t i n g and c o n v e r t i n g
p l a n t wi th a c a p a c i t y of 500 tons of concentrates per day. The main b u i l d i n g was

' 804 f e e t l o n g by 305.5 f e e t wide by'92 f e e t h igh . T h e r e were 24 b u i l d i n g s in the
i n d u s t r i a l c o m p l e x . I n 1909, t h e f a c i l i t y e m p l o y e d 1200 men. T h e o r i g i n a l p l a n t
c o n s i s t e d o f two reverberatory f u r n a c e s , two b l a s t f u r n a c e s , s i x a c i d - l i n e d
converter s and e i g h t roasters. The r everbera tor i e s were o r i g i n a l l y heated by hand-
f i r e d coal grates . B y 1 9 1 1 , t h e f u r n a c e s w e ' r e heated w i t h o i l , i n 1 9 1 5 b y
powder ed c o a l , and in 1930 by na tura l gas. In g e n e r a l , m o l t e n c o p p e r m a t t e f r o m
the p r i m a r y s m e l t i n g f u r n a c e was t r a n s f e r r e d to the conver t er f u r n a c e s where
s i l i c a f l u x a n d c ompre s s ed a i r w a s a d d e d t o t h e m o l t e n m a t e r i a l . A f t e r r emov ing
the s l a g , a d d i t i o n a l a ir or o x y g e n was b lown in to o x i d i z e the r e m a i n i n g s u l f u r and
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convert c o p p e r s u l f i d e t o b l i s t e r c o p p e r . T h e s u l f u r w a s removed i n t h e f o r m o f
s u l f u r d i o x i d e g a s t ha t w a s d e l i v e r e d t o a d j a c e n t acid p l a n t s . T h e s m e l t e r o f f -
gas se s were "treated" wi th C o t t r e l l p l a n t s , one f or th e reverberatory f u r n a c e s and
one for the conver t er f u r n a c e s . S m o k e and d u s t s were c a p t u r e d by h o o d s above
t h e f u r n a c e s a n d b l o w n b y f a n s i n t o t h e C o t t r e l l t r e a t e r s - e s s e n t i a l l y e l e c t r o s t a t i c
p r e c i p i t a t o r s . F l u e d u s t s a n d C o t t r e l l d u s t s were r e c y c l e d back t o t h e s m e l t e r .
K e n n e c o t t b ough t t h e s m e l t e r f r o m A S A R C O i n 1 9 5 9 f o r about $ 2 0 M i l l i o n ,
modern iz ed it to have a c a p a c i t y of 2600 tons of c o n c e n t r a t e per day, and th en
r e p l a c e d t h e s m e l t e r w i th newer t e c h n o l o g y i n 1 9 7 8 . T h e o l d e r f a c i l i t i e s were
m o s t l y d e m o l i s h e d a t that t ime. The wastes f r o m the o ld s m e l t e r i n c l u d e d smoke
s tack e m i s s i o n s ( w h i c h were a p p a r e n t l y very h i g h i n t h e e a r l y d a y s o f o p e r a t i o n ) ,
s l a g , and waste water f r o m th e ac id p l a n t s .
Smeller Powerhouse: A l a r g e b u i l d i n g ( j u s t east o f t h e s i t e o f t h e N o r a n d a
S m e l t e r ) housed a n e l e c t r i c i t y g e n e r a t i n g p l a n t . I t w a s o r i g i n a l l y b u i l t i n 1 9 0 5 b u t
was e x p a n d e d and m o d i f i e d over the years as power need s in c r ea s ed . The
e q u i p m e n t i n c l u d e d three g e n e r a t o r s , t w o e l e c t r i c t u r b i n e s , f o u r steam t u r b i n e s ,
and f i v e screw compre s s or s . The steam genera tor s used c o a l , f u e l o i l , and n a t u r a l
g a s d u r i n g d i f f e r e n t t i m e p e r i o d s . I t s f u l l c a p a c i t y w a s 1 5 M e g a w a t t s , s u f f i c i e n t
power f o r t h e s m e l t e r . T h e power p l a n t w a s used d u r i n g t h e r ev erb era t ory s m e l t e r
p e r i o d a n d t h e N o r a n d a s m e l t e r p e r i o d , b u t became s u r p l u s when t h e N o r a n d a
s m e l t e r was r e t i r e d in 1995. The powerhou s e was d e m o l i s h e d in 1997. W a s t e s
f r o m t h i s o p e r a t i o n i n c l u d e d f l y a s h a n d f u g i t i v e d u s t s . A f t e r d e m o l i t i o n ,
u n d e r l y i n g s o i l s were removed down to 5 f e e t , bu t some arsenic r e m a i n e d . The
r e m a i n i n g c o n t a m i n a t i o n w a s c a p p e d wi th c l ean f i l l . I t s f o o t p r i n t w a s 1 . 3 acres.
Reverberatory smeller mixing chamber: D i r e c t l y b eh ind the newest s m e l t e r is one
o f t h e s t r u c t u r e s f r o m t h e o l d s m e l t e r t h a t s t i l l r emain s . T h e r e a r e a s er i e s o f
concre t e v a u l t s which were used to mix gases p r i o r to en t ry to the s tack s .
C o n s t r u c t e d in 1905. the v a u l t s are now n e a r l y 100 years old and are no l o n g e r
w a t e r t i g h t . T h e w a l l s a r e m u l t i c o l o r e d . T h i s s t r u c t u r e , n o w n i cknamed t h e
"catacombs", serves as a r e t a i n i n g w a l l for a road a s s o c i a t e d w i th the new s m e l t e r
a n d i s c r i s s c ro s s ed w i t h n e w s m e l t e r i n f r a s t r u c t u r e . S o m e h i g h l e v e l f l u e d u s t
wastes remain in the chambers.
Converter Annex Building: T h i s b u i l d i n g was l o c a t e d north o f the converter a i s l e
o f the Reverberatory S m e l t e r and was used as a s u p p o r t m a i n t e n a n c e f a c i l i t y . The
b u i l d i n g was d e m o l i s h e d in 1990-1. The f o r m e r s i t e i s now l o c a t e d under the
m a t e r i a l s h a n d l i n g p o r t i o n o f t h e n e w O u t o k u m p u S m e l t e r .
Egg Crate Building: F o r m e r l y l o c a t e d i m m e d i a t e l y east of the "A" f r a m e

' b u i l d i n g , t h e E g g Crate b u i l d i n g w a s a l s o r e f e r r e d t o a s t h e Reverbera tory
M a t e r i a l H a n d l i n g a n d S t o r a g e B u i l d i n g . T h i s s t r u c t u r a l s t e e l e x t e r i o r b u i l d i n g
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c o n s i s t e d o f concrete b in s used t o b l e n d f l u x , c o n c e n t r a t e a n d f e e d m a t e r i a l s f o r
t h e s m e l t i n g f u r n a c e s o f t h e R e v e r b e r a t o r } ' S m e l t e r .
Uphill (short) stacks and flues: C o n s t r u c t e d in the 1930s , a s er i e s of t h r e e short
s t a c k s were l o c a t e d i n K e s s l e r Canyon j u s t b e h i n d t h e r e v e r b e r a l o r y s m e l t e r . T h e
s t a c k s were connec t ed to the s m e l t e r v ia f l u e s t h a t were l a r g e l y above ground
( e x c e p t where th e f l u e s went under t h e r a i l r o a d t r a c k s ) . The s tacks and f l u e s were
d e m o l i s h e d i n t h e e a r l y 1990s a n d a s s o c i a t e d d u s t s h a u l e d t o G r a s s y M o u n t a i n .
Reverb Bypass Flues: A b y p a s s of the b a g h o u s e s , t h e s e f l u e s are a part of the
m i x i n g chamber, now known as the ca tacombs .
Railroad Flue Dust: F l u e s , c o n s t r u c t e d in 1905 out of b r i c k s , carr i ed ga s s e s (and
d u s t s ) f r o m th e reverberatory s m e l t e r t o two 300 f o o t s m o k e s t a c k s on th e h i l l
b e h i n d t h e s m e l t e r . A p o r t i o n o f t h e s e f l u e s went u n d e r n e a t h t h e r a i l r o a d t r a c k s
b e h i n d t h e s m e l t e r . S o m e o f t h e d u s t s e s c a p i n g removal b y t h e e l e c t r o s t a t i c
p r e c i p i t a t o r s a t t h e s m e l t e r s e t t l e d o u t i n t h a t s e c t i o n . T h e s e c t i o n under t h e t r a c k s
is 15 f e e t by 20 f e e t by 180 f e e t l o n g and c on ta in ed about 5 to 6 f e e t of
a c c u m u l a t e d f l u e d u s t s . I n 1 9 9 3 , t h e a c c e s s i b l e m a t e r i a l w a s c l e a n e d ou t , b u t t h e
e n t i r e v a u l t i s s t r u c t u r a l l y u n s a f e . T o p r o t e c t t h e i n t e g r i t y o f t h e r a i l r o a d
s t r u c t u r e s above t h e v a u l t , t h e e n t i r e v a u l t w a s f i l l e d w i t h b a c k f i l l t o p r e v e n t
c o l l a p s e and both ends were s e a l e d . The v a u l t was in use f r o m 1905 to 1978. The
r e m a i n d e r o f t h e f l u e s l e a d i n g f r o m t h e r everb era tory s m e l t e r t o t h e o l d 3 0 0 f o o t
smoke s tack s was above ground and was removed in 1979. The o l d e r smoke
s t a c k s were d e m o l i s h e d in 1987 - 8.
Noranda Smeller: A new Hot M e t a l s B u i l d i n g was c o n s t r u c t e d in 1977 to house a
new proce s s . The o l d e r Reverbera tory S m e l t e r was r e t i r e d a t the same t i m e .
O r i g i n a l l y , t h i s n ew s m e l t e r c o n s i s t e d o f three N o r a n d a reac tor s whi ch p r o d u c e d a
h i g h grade mat t e and f o u r c o n v e n t i o n a l conver t er s f o l l o w e d by an anode c a s t i n g
u n i t . Oxygen enriched air was used to increase the s m e l t i n g rate , l ower the f u e l
requ ir ement s and reduce the vo lume of gases. A d d i t i o n a l acid p l a n t s to make
s u l f u r i c acid f r o m the s u l f u r burned f r o m the c o n c e n t r a t e s were c o n s t r u c t e d a t t h i s
t i m e a l s o . T h e n e w b u i l d i n g a l s o h a d f l u e s a t t h e t o p t o c o l l e c t f u g i t i v e e m i s s i o n s .
A l t h o u g h th e new proc e s s i m p r o v e d , t h e c o l l e c t i o n o f e m i s s i o n s , th e s l a g p r o d u c e d
by the pro c e s s was h i g h in c o p p e r c o n t e n t . To s o l v e t h i s p r o b l e m , the s l a g was
c r u s h e d , c o n c e n t r a t e d , and r e c y c l e d back in to t h e s m e l t e r . Slag d i s p o s a l ceased -
s l a g wa s now t oo v a l u a b l e . The s l a g m i l l and c o n c e n t r a t o r p r o d u c e d a s l a g
c onc en tra t e a n d s l a g t a i l i n g s . T h e s l a g t a i l i n g s were d i s p o s e d o f i n t h e M a g n a
T a i l i n g s P o n d . At the same t ime as the sw i t ch in pro c e s s , a new 1,200 f o o t
s m e l t e r s tack wa s b u i l t t o r e p l a c e one o f t h e e a r l i e r short s ta ck s . It i s b u i l t o f
concrete a n d h a s a n i n s p e c t i o n e l e v a t o r i n s i d e . F l u e s s u p p o r t i n g g a s h a n d l i n g o f
t h e N o r a n d a S m e l t e r measured about 2 ! /•> m i l e s in l e n g t h . W a s t e s f r o m th e
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N o r a n d a S m e l t e r i n c l u d e d f l u e d u s t s , s t a ck e m i s s i o n s , s l a g t a i l s , a n d s p i l l s o f
var i ou s p r o d u c t s . T h e N o r a n d a S m e l t e r b u i l d i n g a n d a s s o c i a t e d c onveyor s , f l u e s ,
acid p l a n t s and e q u i p m e n t became s u r p l u s when th e O u t o k u m p u s m e l t e r became
o p e r a t i o n a l in 1996. D e m o l i t i o n began in 1997 and was c o m p l e t e d by 1999. The
1,200 f o o t s m e l t e r s tack i s s t i l l i n u s e b y t h e n e w s m e l t e r . T h e N o r a n d a f o o t p r i n t
was 3.6 acres.
Overhead flues: T h e f l u e s f r o m t h e N o r a n d a s m e l t e r t o t h e g a s h a n d l i n g f a c i l i t i e s
were h i g h above th e ground mount ed on s u p p o r t s . C o n s t r u c t e d o f s t a i n l e s s s t e e l ,
t h e f l u e s were 6 f e e t in d i a m e t e r and s o m e t i m e s c o n t a i n e d d e p o s i t s o f Hue d u s t s a
f o o t t h i c k i n s i d e . D e m o l i t i o n o f th e s e overhead f l u e s w a s a n e n g i n e e r i n g f e a t .
Cooling lowers: T h e r e were f i v e c o o l i n g towers a s s o c i a t e d w i t h th e N o r a n d a
S m e l t e r . U s e d t o cool d i f f e r e n t p ro c e s s waters, th e towers were c o n s t r u c t e d o f
s t e e l w i t h a c ov e r ing of a s b e s t o s .
Shot coolers: Each f u r n a c e in the N o r a n d a s m e l t e r had a c o o l e r to cool of f gases
b e f o r e t h e y entered t h e g a s h a n d l i n g sy s t ems . T h i s w a s a c o l l e c t i n g p l a c e f o r f l u e
d u s t s a n d t h e d u s t s were c l eaned f r o m t h e c o o l e r s a n d p a c k a g e d u p here. S p i l l s o f
t h e d u s t s here ar e s u s p e c t e d . I m m e d i a t e l y d o w n g r a d i e n t f r o m t h i s area,
g r o u n d w a t e r i s very h i g h in ar s en i c and the shot c o o l e r s are the s u s p e c t e d source
o f th e arsenic .
Miscellaneous Smelter Buildings: T h e r e were about 40 b u i l d i n g s , t a n k s , conveyor
s y s t e m s , f l u e s y s t e m s , p u m p house s; etc. a s s o c i a t e d w i t h t h e N o r a n d a s m e l t e r
o p e r a t i o n s . A l t h o u g h some o f the o l d e r s t r u c t u r e s are s t i l l in u s e by the new
s m e l t e r , most have been d e m o l i s h e d now. A s b e s t o s was a common p r o b l e m for
the s e .
Noranda Smelter Soils: Because of various s p i l l a g e t h a t occurred over the years of
o p e r a t i o n o f t h e N o r a n d a s m e l t e r a n d i t s a s s o c i a t e d ac id p l a n t s , t h e s o i l s
u n d e r n e a t h a number o f th e b u i l d i n g s were c o n t a m i n a t e d . In some cases, th e
con taminat ed s o i l s m i g h t have been a s s o c i a t e d w i t h p r e - N o r a n d a o p e r a t i o n s .
Outokumpu Smelter: K e n n e c o t t began c o n s t r u c t i o n of a new s m e l t e r in 1993
which became o p e r a t i o n a l in 1996. In g e n e r a l , the new s m e l t e r was c o n s t r u c t e d in
t h e o r i g i n a l l o c a t i o n o f t h e f i r s t 1906 s m e l t e r , t h e reverberatory s m e l t e r . T h e
newest s m e l t e r r e l i e s on new t e c h n o l o g y whereby no hot m e t a l s are t r a n s p o r t e d
w i t h overhead cranes as was the case in the two o l d e r s m e l t e r s . B r i e f l y , c o p p e r
c o n c e n t r a t e s ar e d r i e d and then i n j e c t e d w i t h o x y g e n i n t o a modern f l a s h s m e l t i n g
f u r n a c e , d e s i g n e d by O u t o k u m p u . The m i x t u r e burns p r o v i d i n g most o f t h e heat
neces sary to k e ep the f u r n a c e at the p r o p e r t e m p e r a t u r e . M o s t of the iron i s
o x i d i z e d a n d f o r m s a s l a g which i s s k i m m e d f r o m t h e s u r f a c e o f t h e m e l t . T h e
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s u l f u r o f f - g a s s e s go t o a d o u b l e contact s u l f u r i c acid p l a n t d e s i g n e d by M o n s a n t o .
T h e c o p p e r p r o d u c e d i n t h e s m e l t i n g s t e p i s m o l t e n c o p p e r s u l f i d e c a l l e d mat t e .
The mat t e i s t a p p e d f r o m the f u r n a c e and quenched in a water s p r a y to f o r m a
s o l i d w i th th e c o n s i s t e n c y o f sand. The m a t t e i s th en d r i e d and ground to a f i n e
p o w d e r whi ch can b e i n j e c t e d i n t o a second f l a s h f u r n a c e . The p o w d e r e d m a t t e
burns i n t h e second f u r n a c e p r o d u c i n g c o p p e r m e t a l a n d l i b e r a t i n g t h e s u l f u r . T h e
s u l f u r gases t h en go t o t h e acid p l a n t , and t h e m o l t e n c o p p e r meta l i s t a p p e d i n t o
o n e o f t w o r e f i n i n g f u r n a c e s . T h e c o p p e r f r o m t h e r e f i n i n g f u r n a c e s i s t a p p e d i n t o
an anode c a s t i n g whee l . The c o p p e r anode s are then s h i p p e d t o th e r e f i n e r y v ia
rai l i br f u r t h e r r e f i n i n g and recover)' o f p r e c i o u s m e t a l s . As i s the case w i t h most
new t e c h n o l o g i e s , there were several a c c i d e n t s d u r i n g the i n i t i a l years o f
o p e r a t i o n s , some o f th em ra ther s p e c t a c u l a r . T h e r e were s everal m o d i f i c a t i o n s i n
d e s i g n to pr ev en t recurrence o f t h e s e event s .
Outokumpu smelter footprint soils: Because the new s m e l t e r was to be b u i l t on the
f o o t p r i n t o f t h e o l d e r r everbera tory s m e l t e r , K e n n e c o t t c h a r a c t e r i z e d t h e s o i l s
e x cava t ed for the new s m e l t e r basement at the s i t e t o d e t e r m i n e the f a t e o f the
p o t e n t i a l l y t a i n t e d s o i l s . S o m e o f t h e s o i l s were f o u n d t o c o n t a i n e c o n o m i c a l l y
s i g n i f i c a n t amount s o f c o p p e r , s i l v e r a n d g o l d . T h e waste s a p p e a r e d t o have
o r i g i n a t e d f r o m th e reverberatory s m e l t e r and had th e c o m p o s i t i o n o f
c o n c e n t r a t e s , f l u e d u s t s , roas t er was t e s , a n d m i x i n g chamber s o i l s . T h e r e were
s t i l l some h i g h c o n c e n t r a t i o n s ( e s p e c i a l l y a r s e n i c ) r e m a i n i n g even a f t e r t h e
basement w a s e x cava t ed . T h e s e waste s were l e f t i n p l a c e under t h e b u i l d i n g .
ACID PLANTS
Acid plants: F ir s t i n s t a l l e d in 1916 , acid p l a n t s were d e s i g n e d t o remove s u l f u r
gases f r o m t h e s m e l t e r o f f - g a s s e s a n d make s u l f u r i c acid i n t h e proce s s . T h e
o r i g i n a l owner w a s T h e G a r f i e l d C h e m i c a l a n d M a n u f a c t u r i n g C o r p o r a t i o n , w h i c h
w a s organiz ed b y U t a h C o p p e r ( t h e p r e d e c e s s o r o f K e n n e c o t t ) a n d t h e G a r f i e l d
S m e l t i n g C o m p a n y ( A S A R C O a n d U t a h C o p p e r ) . T h e f i r s t ac id p l a n t h a d a
c a p a c i t y of 75 tons of 50 d egre e s u l f u r i c acid per day. The acid p l a n t s were
numbered c h r o n o l o g i c a l l y as new p l a n t s were i n s t a l l e d and o ld ones d e m o l i s h e d .
T h e p l a n t s were a l l s i n g l e contact i n d e s i g n . A c i d P l a n t # 1 , i n s t a l l e d i n 1 9 3 7 , h a d
a c a p a c i t y of 100 t o n s / d a y . A c i d P l a n t #2, i n s t a l l e d in 1944, had a c a p a c i t y of 150
t o n s / d a y . A c i d P l a n t #3 , i n s t a l l e d in 1950, had a c a p a c i t y o f 250 t on s per day.
A c i d P l a n t #4 , i n s t a l l e d in 1953, had a c a p a c i t y o f 250 t on s per day. A c i d P l a n t
#5, ins tal le 'd in 1956, had a c a p a c i t y of 250 t o n s / d a y and was d e m o l i s h e d in 1989.
A c i d P l a n t #6, i n s t a l l e d in 1967 had a c a p a c i t y o f 500 t o n s / d a y . A c i d P l a n t #7,
i n s t a l l e d in 1970, had a c a p a c i t y o f 500 t o n s / d a y . A c i d P l a n t #8, i n s t a l l e d in 1977,
was not rated for c a p a c i t y of a c id , but for gas f l o w tr ea tment rate. The most recent
p l a n t s , A c i d P l a n t #7 and A c i d P l a n t #8, became o b s o l e t e when the new s m e l t e r
went o n - l i n e in 1995. A c i d P l a n t #7 was l o c a t e d j u s t to the nor th ea s t o f the
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N o r a n d a s m e l t e r and A c i d P l a n t #8 wa s l o c a t e d a d j a c e n t t o t h e N o r a n d a S m e l t e r
on the south. A c i d P l a n t s were c o m p l e x . A c i d P l a n t #8 a l o n e was c o m p o s e d o f
25 s t r u c t u r e s . C o n t a m i n a t i o n at the A c i d P l a n t #7 ex c e eded 14 f e e t in p l a c e s .
S o i l s beneath A c i d P l a n t #7 were excavated down 3 - 1 4 f e e t a t the eas t ern p a r t o f
the s i t e and f r o m 1.5 - 3 f e e t on the western part of the s i t e . R e m a i n i n g
c o n t a m i n a t i o n w a s c a p p e d under c l e a n f i l l . A c i d P l a n t # 8 o c c u p i e d about 6 . 8
acres; A c i d P l a n t #7 o c c u p i e d about 3 acres.
New Acid Plant: A new acid p l a n t to work w i t h the new s m e l t e r was c o n s t r u c t e d
at t h e same t i m e a s t h e O u t o k u m p u s m e l t e r . U n l i k e t h e o l d e r acid p l a n t s , t h i s
current acid p l a n t i s d o u b l e - c o n t a c t a n d removes s u l f u r f r o m t h e o f f - g a s s e s more
e f f e c t i v e l y . L o c a t e d j u s t t o t h e west o f t h e n ew s m e l t e r , t h e n ew acid p l a n t ,
d e s i g n e d b y M o n s a n t o , h a s a c a p a c i t y o f 1 m i l l i o n t o n s / y e a r o f h i g h p u r i t y s u l f u r i c
a c i d . T h e r e i s a heat e x c h a n g e r a s s o c i a t e d w i t h the new gas h a n d l i n g s y s t e m
which a l l o w s recovery of heat as s team wh i ch i s t h e n used to c o-genera t e e l e c t r i c
power.
Hydrometallurgicalplant: A n e w l y d e s i g n e d h y d r o m e t a l l u r g i c a l p l a n t w a s b u i l t
j u s t west o f th e new acid p l a n t a s part o f th e new s m e l t e r c o m p l e x . The p l a n t uses
waste a c i d i c waters t o recover m e t a l s ( c o p p e r a n d p r e c i o u s m e t a l s ) f r o m t h e f l a s h
s m e l t e r e l e c t r o s t a t i c p r e c i p i t a t o r d u s t s a n d o t h e r d u s t s i n t h e o f f - g a s s e s . T h e
m e t a l s are s e p a r a t e d and recovered in a s er i e s of a c id-ba s e r e a c t i o n s . Because t h i s
p l a n t t r e a t s b o th the acid and the m e t a l s in the waters wh i ch were f o r m e r l y was te ,
th e need for a s e p a r a t e i n d u s t r i a l waste water t r e a t m e n t p l a n t was e l i m i n a t e d .
Acid Tank Farm: K e n n e c o t t opera t ed a s u l f u r i c acid tank f a r m between 1976 and
1994. T h e tank f a r m , c o m p o s e d o f 4 l a r g e t a n k s , w a s o r i g i n a l l y b u i l t t o s tore f u e l

o i l . B e g i n n i n g i n t h e m i d 1 9 8 0 ' s , K e n n e c o t t used t h e tanks t o s tore s u l f u r i c acid
p r i o r to s a l e and s h i p m e n t . The t a n k s have been the scene o f several l e a k s
r e s u l t i n g in a c i d i c ground water u n d e r and d o w n g r a d i e n t o f the t ank s . T h e r e i s an
o n - g o i n g RCRA C o r r e c t i v e A c t i o n t o d ea l w i t h t h e c l e a n u p o f t h i s area. T h e
o r i g i n a l tank f a r m was d e m o l i s h e d in 1993-4, and a new tank f a r m has been
c o n s t r u c t e d j u s t s ou th o f t h e f o r m e r f a c i l i t y . T h e r e have been n o r e p o r t e d s p i l l s
f r o m t h e n e w f a c i l i t y .
MATERIALS HANDLING
Praxair: K e n n e c o t t l e a s e s l a n d t o t h e P r a x a i r Oxygen P l a n t l o c a t e d j u s t t o t h e
north o f the f o r m e r acid tank f a r m and j u s t east o f the new s m e l t e r . The o x y g e n
p l a n t s u p p l i e s t h e n ew s m e l t e r w i t h t h e oxygen used in t h e s m e l t i n g proc e s s .
Because o f i t s l o c a t i o n , t h e g r o u n d w a t e r under th e p l a n t wa s c o n t a m i n a t e d f r o m
l e a k s a t K e n n e c o t t ' s f o r m e r acid tank farm. W a s t e w a t e r g enera t ed b y t h e p l a n t ,
c o o l i n g water and p l a n t wash down water, i s routed to Kenneco t t ' s East Proce s s
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W a t e r P o n d .
Thaw Shed: Loca t ed b e h i n d M a t e r i a l s H a n d l i n g w a s t h e f o r m e r T h a w S h e d where
r a i l c a r s fu l l o f c onc en t ra t e c o u l d b e heated t o m e l t o f f a c c u m u l a t e d snow and ice.
T h e m e l t waters w i th a s s o c i a t e d c o n t a m i n a n t s j u s t soaked in to t h e g r o u n d , l e a v i n g
a r e s i d u e o f c o n t a m i n a n t s that l e a c h e d f r o m the concentra t e . The area was
c l e a n e d up and p a v e d . It i s in u s e t o d a y as a concentrat e l o a d i n g and u n l o a d i n g
area. R a i l c a r s are l o a d e d w i th excess c o n c e n t r a t e which i s s o l d and s h i p p e d to
o th e r s m e l t e r s .
Cherry Bowl: L o c a t e d on an e r o s i o n a l bench a d j a c e n t to the r a i l r o a d t r a c k s
southeast of the new sme l t e r was an area which was used as an unpaved s torage
p l a c e f o r excess concentra t e s . It wa s r e c e n t l y r e t i r e d when th e n ew c o n c e n t r a t e
s t orage pad was c o n s t r u c t e d and the a c c u m u l a t e d c o n t a m i n a t i o n was c l e a n e d up.
After c l e a n u p and p a v i n g , i t f o u n d use aga in as a s t o rage area for i n t e r m e d i a t e
p r o d u c t s . T o d a y i t s t ore s b l i s t e r c o p p e r , m a t t e , c o p p e r c o n t a m i n a t e d s o i l s , cross
c o n t a m i n a t e d s o i l s a n d d e b r i s . I t i s a part o f t h e o p e r a t i o n a l area f o r t h e s m e l t e r .
Concentrate Storage Pad: L o c a t e d on the f o o t p r i n t of the f o r m e r A c i d P l a n t #8.
K e n n e c o t t c o n s t r u c t e d a s torage pad in 1999 for c o n c e n t r a t e s a w a i t i n g s m e l t i n g .
The s t o rage pad was c o n s t r u c t e d of i m p e r m e a b l e a s p h a l t and has run-on and run-
o f f c o n t r o l s . T h e n e w s torage p a d w a s b u i l t t o e l i m i n a t e t h e p r a c t i c e o f s t o r i n g
c onc en t ra t e s on the ground in K e s s l e r Canyon. T h i s p r a c t i c e r e s u l t e d in w a s h i n g
concen tra t e s f r o m the canyon down i n t o th e w e t l a n d s . The new c o n c e n t r a t e
s t orage pad a l s o p r e v e n t s r e - c o n t a m i n a t i o n o f th e c l eaned and re s tored w e t l a n d s .
Materials Handling: A s s o c i a t e d w i t h the N o r a n d a s m e l t e r ( 1 9 7 8 - 1 9 9 5 ) were two
m a t e r i a l s h a n d l i n g b u i l d i n g s a n d a n overhead conveyor b e l t sy s t em. T h e p u r p o s e
o f t h e b u i l d i n g s w a s t o d r y t h e c o n c e n t r a t e s a n d then b l e n d them w i t h f l u x b e f o r e
s e n d i n g them t o t h e N o r a n d a s m e l t e r b y conveyor b e l t . T h e Dryer B u i l d i n g ,
l o c a t e d i m m e d i a t e l y west o f t h e A - F r a m e C o n c e n t r a t e S t o r a g e b u i l d i n g , w a s
d e m o l i s h e d in 1997. The s o i l s were c o n t a m i n a t e d by a l a y e r o f s p i l l e d
c onc en t ra t e , b u t t h e c o p p e r w a s n o t h i g h enough f o r r e c y c l i n g . T h e H o p p e r
b u i l d i n g , l o c a t e d east o f t h e main stack,".was a l s o c o n t a m i n a t e d w i t h c o p p e r
c o n c e n t r a t e , some o f which was r e c y c l e d . The s o i l s undernea th the concentrat e
were a l s o c o n t a m i n a t e d . T h e m a t e r i a l s h a n d l i n g f u n c t i o n s were a l s o s u p p o r t e d b y
several t hou sand f e e t of conveyors and b e l t f e e d e r s r a n g i n g f r o m 24 to 48 inche s
wide. G a l l e r i e s s u p p o r t e d t h e conveyors. S p i l l e d c onc en tra t e s were s o m e t i m e
f o u n d undernea th th e conveyor b e l t s ; T h i s - p a r t o f t h e s m e l t e r o p e r a t i o n wa s about
22 acres in size. The b u i l d i n g f o o t p r i n t was 1.2 acres.
Slag Pot-Cooling: Because the s l a g p r o d u c e d by b o t h the N o r a n d a S m e l t e r and the
current O u t o k u m p u s m e l t e r c o n t a i n s u b s t a n t i a l v a l u e s o f c o p p e r , t h e s l a g i s n o t
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d i s p o s e d o f . b u t ra ther i s r e c y c l e d . T h e f i r s t s t e p o f t h e s l a g r e c y c l i n g pro c e s s i s
t h e s k i m m i n g o f t h e s l a g i n t o s l a g p o t s , each h o l d i n g about 4 8 T o n s o f s l a g . T h e
s l a g p o t s are then h a u l e d to a c o o l i n g pad where t h e y are c o o l e d u s i n g water s p r a y
w i t h a t o t a l f l o w o f about 300 g p m . The c o o l i n g pad i s l o c a t e d j u s t t o t h e
northwes t o f the f o r m e r N o r a n d a S m e l t e r . Slag i s c o o l e d for about 24 - 30 hours.
The s o l i d s l a g i s th en d u m p e d f r o m th e p o t s and broken up w i t h a t r a c k h o e
e q u i p p e d w i t h a p n e u m a t i c hammer. T h e r e have been a c c i d e n t s when the p o t s
were d u m p e d p r e m a t u r e l y and ho t s l a g poured ou t i n t o th e area. R u n o f f f r o m the
s l a g c o o l i n g s p r a y i s c o l l e c t e d and goes t o th e west p r o c e s s p o n d .
Roundhouse: In a f o r m e r roundhou s e used to turn l o c o m o t i v e s around , there was a
s l a g p o t repair f a c i l i t y . T h e f a c i l i t y w a s d e m o l i s h e d i n 1997 a f t e r removal o f
asbe s to s . S o m e o f t h e s o i l s a m p l e s f r o m u n d e r n e a t h t h i s b u i l d i n g were
c o n t a m i n a t e d w i t h arsenic. The area was paved and is now in use as a
m a i n t e n a n c e e q u i p m e n t l a y d o w n yard. It was about 0.42 acres.
Slag crushing mill: In 1977, K e n n e c o t t c o n s t r u c t e d a s l a g m i l l and c o n c e n t r a t o r
which c o u l d recover t h e h i g h c o p p e r v a l u e s p r e s e n t i n t h e s l a g f r o m t h e N o r a n d a
s m e l t e r . I t o p e r a t e d s i m i l a r l y t o t h e o th er m i l l s , e x c e p t i n s t e a d o f c r u s h i n g ,
g r i n d i n g , a n d f l o t a t i n g ore, t h e s l a g m i l l used s l a g a s a f e e d s t o c k . T h e s l a g
c o n c e n t r a t e s p r o d u c e d by the m i l l were a d d e d to the r e g u l a r c o n c e n t r a t e s a s t h e y
went t o t h e s m e l t e r . L i k e t h e o ther m i l l s , t h e waste p r o d u c t o f t h e m i l l w a s
t a i l i n g s , c a l l e d s l a g t a i l i n g s . Between 1977 a n d 1984, t h e s l a g t a i l i n g s were
d i s p o s e d near t h e s l a g m i l l (see B l a c k Rock T a i l i n g s P o n d , O U 1 3 . S u b p a r t 3 ) .
L a t e r K e n n e c o t t began s e n d i n g t h e s l a g t a i l i n g s t o t h e M a g n a T a i l i n g s Pond v i a a
s l u r r y p i p e l i n e . T h e s l a g t a i l i n g s a r e m i x e d w i t h t a i l i n g s f r o m t h e h y d r o m e t p l a n t
and the m i x t u r e goes to the M a g n a s p l i t t e r box where t h e y are t h en m i x e d w i t h
t a i l i n g s f r o m C o p p e r t o n f o r t r a n s p o r t t o t h e T a i l i n g s P o n d .
Row 5 screening plant: A part o f the s l a g m i l l , t h i s f a c i l i t y was used to remove
b i g chuck s o f s l a g b e f o r e t h e s l a g went t o t h e c r u s h i n g f a c i l i t y . C h u n k s l a r g e r
than 10" were removed here. It was l o c a t e d o u t s i d e in the s l a g pot c o o l i n g area
a l o n g th e 5 l h Row o f s l a g p o t s . The p l a n t wa s d e m o l i s h e d in 1998 and th e
f o o t p r i n t i s in current use as part of the s l a g pot c o o l i n g area.
Slag mill concentrate thickener: T h e r e was a t h i c k e n e r tank and filter p l a n t
b u i l d i n g a s s o c ia t ed wi th t h e s l a g m i l l b e f o r e t h e c o n c e n t r a t i o n f u n c t i o n s were
e l i m i n a t e d in 1995. H e r e , the water was removed f r o m the s l a g concentra t e p r i o r
t o r e c y c l i n g back t o t h e N o r a n d a s m e l t e r . T h e c onc en t ra t e t h i c k e n e r a n d f i l t e r
b u i l d i n g was d e m o l i s h e d in 1996 and the s o i l s under the f a c i l i t y were f o u n d to b e
c o n t a m i n a t e d w i t h arsenic. It was about 1.2 acres.
Standby fuel station: The s t a n d b y f u e l s t a t i o n , a l s o known as the o i l p u m p house.
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was l o c a t e d to the east of the old reverberatory s m e l t e r now in the new
O u t o k u m p u s m e l t e r f o o t p r i n t . I t s u p p l i e d t h e f u e l f o r t h e r ev erb era tory s m e l t e r i n
t h e w i n t e r month s between 1923 - 1973. T h e f u e l s t a t i o n s u p p l i e d N o . 6 f u e l o i l
s o m e t i m e s b l e n d e d w i t h waste o i l . T h e r e were two above ground s t o r a g e t a n k s
each h o l d i n g 3000 g a l l o n s . T h e f u e l s t a t i o n w a s d e m o l i s h e d i n 1990. T h e s o i l s
near t h e s t a t i o n s u g g e s t e d tha t t h er e were some o v e r f l o w s o f o i l f r o m t h e f a c i l i t y .
The o i l - s t a i n e d s o i l s were ex cavat ed - some were used f or m i x i n g w i t h a s p h a l t in
road p a v i n g , others were sent to E C D C . L a t e r i t was a l s o d i s c o v e r e d that the f u e l
s t a t i o n had c o n t a m i n a t e d a l o c a l p e r ch ed a q u i f e r .
SUBPART2: SMELTER INFRASTRUCTURE
A s s o c i a t e d w i t h s m e l t e r s i s a ne twork o f i n f r a s t r u c t u r e w h i c h , t h o u g h n o t r e l a t e d
d i r e c t l y t o t h e s m e l t i n g pro c e s s , i s neces sary f o r t r a n s p o r t a t i o n o f p r o d u c t s a n d
wastes and management o f th e water r e q u i r e m e n t s f or th e s m e l t e r . S u c h i s th e
case w i t h the K e n n e c o t t s m e l t e r s . A n y t i m e wastes or p r o d u c t s are moved f r o m
p l a c e t o p l a c e , s p i l l a g e a n d a c c i d e n t s a r e p o s s i b l e .
TRANSPORTATION
East Yard Soils: The r a i l r o a d t ra ck s in t h i s area were b u i l t on waste, l e a d i n g to
r a i l b e d s l o p e s which a r e d i s c o l o r e d . I n a d d i t i o n , there i s e v i d e n c e t h a t s p e n t
e l e c t r o l y t e s l i m e s were d u m p e d f r o m r a i l c a r s next t o t h e t ra ck s . P r i o r t o 1 9 9 9 , t h e
area was used for c onc en t ra t e s t orage .
RR Yard Soils: This i s an area where c o n c e n t r a t e s are l o a d e d , o f f - l o a d e d , w e ighed
a n d s a m p l e d p r i o r t o s h i p m e n t f o r s a l e t o o t h e r s m e l t e r s . I t i s s t i l l i n o p e r a t i o n .
L o a d i n g i s done w i t h f r o n t e n d l o a d e r s a n d s p i l l a g e i s r o u t i n e . T h e r a i l r o a d yard
is about 7.1 acres.
PIPELINES
Slag tails pipeline: The s l a g t a i l i n g s p i p e l i n e i s a 6 inch p i p e l i n e that t r a n s p o r t s
s l a g t a i l i n g s f r o m t h e sme l t e r t o t h e M a g n a T a i l i n g s I m p o u n d m e n t . C u r r e n t l y , i t
i s a l s o i n u s e t o t r a n s p o r t hydrome t t a i l s t o t h e t a i l i n g s p o n d . T h e s l a g t a i l s a r e
f i r s t m i x e d w i th t h e h y d r o m e t t a i l s a n d then sent v i a t h i s p i p e l i n e t o t h e M a g n a
s p l i t t e r b o x where t h e s l a g / h y d r o m e t t a i l s m i x t u r e i s a d d e d t o t h e C o p p e r t o n
t a i l i n g s j u s t p r i o r t o d i s c h a r g e t o t h e M a g n a T a i l i n g s P o n d . T h e c o r r i d o r i s about
3 . 1 acres. T h e corr idor i s l o c a t e d a l o n g north s i d e o f S t a t e H i g h w a y 201.
Section 17 Pump station: A s e c t i on of t h i s p u m p h o u s e was d e m o l i s h e d to p r o v i d e
b e t t e r access to the p i p e s , bu t no s o i l s were e x p o s e d . No was te s , i f any, were
e x p o s e d . ( S e e a l s o P u m p S t a t i o n s , O U 1 3 , S u b p a r t 3 )
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Process water pipeline: T h i s p i p e l i n e was a 16 inch H O P E p i p e l i n e wh i ch carrie s
s m e l t e r p r o c e s s water f r o m t h e s m e l t e r t o t h e N o . 4 P u m p S t a t i o n . Because i t
s p r u n g a series of l e a k s in 1998 and 1 9 9 9 , i t was taken out of service. It has been
e s t i m a t e d that 1 0 0 m i l l i o n g a l l o n s o f p r o c e s s water w i th h i g h ar s enic l e v e l s
s p i l l e d b e f o r e t h e 1999 l e a k wa s d i s c o v e r e d . It i s t h e o r i z e d that t h e f a i l u r e wa s
due to excess pre s sure . The pro c e s s water i s now g o i n g t h r o u g h an a d j a c e n t
p i p e l i n e that conveyed waste water f r o m t h e s m e l t e r t o t h e f o r m e r W a s t e W a t e r
T r e a t m e n t P l a n t and was then converted for use to convey d e c o n t a m i n a t i o n water
f r o m t h e s m e l t e r c l e a n u p d e c o n t a m i n a t i o n area ( j u s t west o f t h e N o r a n d a s m e l t e r
f o o t p r i n t ) t o t h e N o 4 P u m p S t a t i o n . T h e n e w proc e s s water l i n e i s d o u b l e w a l l e d .
T h e o l d e r p i p e l i n e h a s been a b a n d o n e d .
Weak acid pipeline: The weak acid p i p e l i n e carried weak a c i d s and waste p r o c e s s
waters f r o m t h e s m e l t e r v i a t h e W e a k A c i d L i f t S t a t i o n t o t h e W a s t e W a t e r
T r e a t m e n t P l a n t . It was no t needed a f t e r the new s m e l t e r was c o n s t r u c t e d and was
used for a t i m e a s the conveyance for the d e c o n t a m i n a t i o n waters f r o m the s m e l t e r
d e m o l i t i o n p r o j e c t s . L a t e r , when t h e current p r o c e s s water p i p e l i n e f a i l e d , i t w a s
r e a c t i v a t e d for use as the pro c e s s water p i p e l i n e . The c o r r i d o r i s about 4.7 acres.
Weak acid lift station: T h i s was the main p u m p s t a t i o n whi ch sent the weak acid
water and exces s pro c e s s waters f r o m th e s m e l t e r t o th e W a s t e W a t e r T r e a t m e n t
P l a n t . I t h a s been d e m o l i s h e d a n d nearby c o n t a m i n a t e d s o i l s r emoved.
West weak acid lift station: T h i s i s a d i f f e r e n t name for the same f a c i l i t y as above.
WATER MANAGEMENT
Section 21 Reverse Osmosis Plant: The S e c t i o n 21 p u m p s t a t i o n i s e q u i p p e d w i t h
a reverse o smos i s p l a n t to treat in c oming waters g o i n g to the s m e l t e r . The
e f f l u e n t f r o m the p l a n t can be used for p r o c e s s waters a t the m i l l s or be d i s c h a r g e d
o u t t h e n e w 0 1 2 o u t f a l l t o t h e G r e a t S a l t Lake. T h e b u i l d i n g w a s d e m o l i s h e d i n
1996. but the concrete f o u n d a t i o n was saved to be used as a decon p a d .
Pump s / a / / O H s : . K . e n n e c o t t op era t e s 4 p u m p s t a t i o n s at the N o r t h End to h a n d l e
proce s s water i n t a k e s a n d o u t f l o w s . I n summary, t h e S e c t i o n 1 7 P u m p S t a t i o n
t a k e s . i n c o m i n g water f r o m w e t l a n d areas and the T o o e l e Canal and p u m p s i t to
t h e s m e l t e r o r . w e t l a n d s . P u m p S t a t i o n 1 p u m p s water f r o m t h e A d a m s o n S p r i n g s ,
t h e M a g n a T a i l i n g s Pond C l a r i f i c a t i o n C a n a l , a n d t h e R i t e r C a n a l t o t h e M a g n a
Reservoir a n d t h e N o r t h C o n c e n t r a t o r ' ( M a g n a M i l l ) . P u m p S t a t i o n 4 p u m p s
water f r o m the S m e l t e r Return C a n a l , the . sme l t e r , P r a x a i r , and the new sewage
t r ea tmen t p l a n t t o t h e M a g n a Reservoir. P u m p S t a t i o n 3 p u m p s t h e p ro c e s s water
f r o m the M a g n a Reservoir to the B o n n e v i l l e Reservo ir or to the C o p p e r t o n
Reservoir.
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East and West Process Water Ponds: Both contac t and non-con tac t waters used by
the s m e l t e r are stored for reuse by the s m e l t e r in the East and W e s t P r o c e s s W a t e r
P o n d s . C o n t a c t waters i n c l u d e g r a n u l a t i o n a n d c a s t i n g c o o l i n g waters. W a t e r i s
used b y t h e s m e l t e r o r d i r e c t e d t o P u m p S t a t i o n 4 f o r u s e a t t h e m i l l s . I f P u m p
S t a t i o n 4 is out of service or there is a p r o b l e m w i t h the p i p e l i n e , the water can be
d i r e c t e d t o M a g n a T a i l i n g s P o n d . I n a d d i t i o n , t h e East Proc e s s W a t e r P o n d
rece ives waters f r o m P r a x a i r and f r o m an i n t e r c e p t o r t r ench used to c o l l e c t ac id
waters wh i ch s p i l l e d f r o m K e n n e c o t t ' s A c i d T a n k F a r m . T h e W e s t P r o c e s s W a t e r
Pond was c on s t ruc t ed in 1992 at the f o r m e r l o c a t i o n of Las t C h a n c e Pond ( s e e OU
1 3 , S u b p a r t 3 ) . I t h a s e x p e r i e n c e d 2 l e a k s , ( 1 9 9 3 . 1 9 9 5 ) , p e r h a p s more. I t w a s
r e p a i r e d again in 1997. Ground water m o n i t o r i n g s u g g e s t s t ha t th e l e a k s d id no t
impact groundwater p e r h a p s because the c lay l i n e r undernea th the pond remained
i n t a c t t h o u g h t h e H O P E l i n e r s tore. T h e s e d i m e n t b u i l d u p i n t h i s p o n d i s heavy
and removal o f t h e s e d i m e n t s i s c h a l l e n g i n g i f t h e l i n e r s ar e t o b e p r o t e c t e d .
Japanese Springs (1 and 2): L o c a t e d d o w n g r a d i e n t of the s m e l t e r a d j a c e n t to the
s m e l t e r en t ranc e , J a p a n e s e S p r i n g s h a s a f l o w o f 1 0 0 g p m a n d f e e d s a s m a l l
w e t l a n d area j u s t t o t h e s ou th o f S H 201. I t i s a l s o a water source f o r s m e l t e r
proc e s s water. W a t e r q u a l i t y i s no t p r i s t i n e .
Japanese Springs (3-5): S p r i n g s 3, 4, and 5, are l o c a t e d in l ower K e s s l e r Canyon
a l o n g t h e s l a g b l u f f j u s t t o t h e s ou th o f S H 201. T h e water i s n o t p r i s t i n e . T h e
water d r a i n s i n t o th e w e t l a n d s on the nor th s i d e o f SH 202 v ia a c u l v e r t .
Wooden flume: At the end of K e s s l e r Canyon is a check dam d e s i g n e d to t r a p
s e d i m e n t s c oming down the canyon. The o v e r f l o w of the dam was sent via a 200
f o o t wooden f l u m e t o a p i p e which then sent th e waters t o th e w e t l a n d s . The
basin b eh ind th e dam and th e wooden f l u m e f i l l ed up w i t h s e d i m e n t s and
c o n t a m i n a t e d t h e s o i l s u n d e r n e a t h t h e f l u m e . T h e sy s t em h a s been e i t h e r c l e a n e d
or r e p l a c e d , as a p p r o p r i a t e . The area was about 0.75 acres.
SUBPART3: SMELTER WASTES
The areas d e s c r i b e d in t h i s s u bpar t are known waste areas a s s o c i a t e d w i t h the
s m e l t e r . P l e a s e note that some s m e l t e r wastes (e . g . s l a g t a i l i n g s and h y d r o m e t
t a i l i n g s ) are/were d i s p o s e d o f i n t h e M a g n a T a i l i n g s Pond which i s a part o f
ano ther o p e r a b l e unit (OU 1 5 ) . "Other s m e l t e r waste s f o u n d t h e i r way t o t h e W a s t e
W a t e r T r e a t m e n t P l a n t S l u d g e P o n d s that a r e a l s o ano th er o p e r a b l e uni t ( O U 8 ) .
A i r e m i s s i o n s a r e a l s o ano ther s e p a r a t e o p e r a b l e uni t ( O U 1 9 ) . T h e areas i n t h i s
s u b p a r t are waste l o c a t i o n s near the s m e l t e r i t s e l f , no t remote l o c a t i o n s .
Black Rock Tailings Pond: L o c a t e d about 1 m i l e west of the s m e l t e r is a t a i l i n g s
i m p o u n d m e n t at the mouth of Black Rock Canyon. The i m p o u n d m e n t was used
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be tween 1977 a n d 1984 f o r t h e d i s p o s a l o f s l a g t a i l i n g s . B e f o r e i n t r o d u c t i o n o f
th e N o r a n d a p r o c e s s , s l a g was c o n s i d e r e d waste and was s i m p l y d u m p e d near th e
s m e l t e r . A f t e r t h e N o r a n d a pro c e s s w a s i n s t a l l e d , K e n n e c o t t d i s c o v e r e d t h a t t h e
s l a g had more c o p p e r than the ore d i d . A s l a g m i l l was b u i l t t o g r i n d and s e p a r a t e
t h e economic m i n e r a l s f r o m t h e s l a g . T h e s l a g m i l l p r o d u c e d s l a g c o n c e n t r a t e s
which were sent back t o th e s m e l t e r and s l a g t a i l i n g s , a waste p r o d u c t . After
1984. t h e B l a c k Rock T a i l i n g s Pond w a s r e t i r e d , c a p p e d a n d r e v e g e t a t e d . S l a g

t a i l i n g s a r e n o w b e i n g d i s p o s e d i n t h e main M a g n a T a i l i n g s Pond w i t h t h e o t h e r
t a i l i n g s . K e n n e c o t t e s t i m a t e s t h a t there ar e about 434,000 cub i c y a r d s o f s l a g
t a i l i n g s a t t h e B l a c k Rock T a i l i n g s P o n d .
Smelter Slag: S l a g , composed m a i n l y of iron and s i l i c a , i s the m a j o r waste
p r o d u c t o f t h e s m e l t i n g pro c e s s . K e n n e c o t t ' s s m e l t e r d i s p o s e d o f t h e i r s l a g i n a
v a r i e t y o f l o c a t i o n s near t h e s m e l t e r u n t i l 1977. A f t e r 1977 , K e n n e c o t t began
r e c y c l i n g t h e i r s l a g because i t c o n t a i n e d e c o n o m i c a l l y v a l u a b l e c o n c e n t r a t i o n s o f
c o p p e r when the N o r a n d a pro c e s s was used. Even w i t h the new O u t o c k u m p u
s m e l t e r , K e n n e c o t t c o n t i n u e s t o r e c y c l e t h e i r s l a g . T h e r e were t w o main d i s p o s a l
areas used by th e s m e l t e r m e n in th e o ld days ( p r i o r t o 1 9 7 7 ) . The e a r l i e s t s l a g
d e p o s i t o r i g i n a t i n g f r o m K e n n e c o t t j u s t d u m p i n g t h e i r h o t s l a g i n a n area j u s t t o
t h e nor th o f t h e s m e l t e r c o m p l e x . E v e n t u a l l y , t h i s created a l a r g e f l a t area w i t h a
b l u f f o n t h e down h i l l s i d e . T h e s l a g i s a l l m e l t e d t o g e t h e r a n d t h e l a r g e f l a t area
on top i s now used a s a l a y d o w n yard for e q u i p m e n t . E v e n t u a l l y the s l a g b lu f f go t
c l o s e t o t h e h i g h w a y i n f r o n t o f t h e s m e l t e r ( S H 2 0 1 ) a n d K e n n e c o t t s t a r t i n g
d u m p i n g t h e s l a g o n t h e north s i d e o f t h e road o p p o s i t e t h e s m e l t e r . I n 1 9 6 7 ,
K e n n e c o t t d e v e l o p e d a pro c e s s tha t g r a n u l a t e d o r p r i l l e d t h e s l a g s o t ha t t h e s l a g
c o u l d b e s l u r r i e d t o th e s l a g d i s p o s a l area. It i s known t h a t o t h e r waste s were
s o m e t i m e s d u m p e d o n t o p o f t h e s l a g h e a p a s w e l l , i n c l u d i n g f l u e d u s t a n d s torm
water s e d i m e n t s . D u m p i n g o f t h e s l a g s t o p p e d i n 1977 when t h e s l a g m i l l w a s p u t
into o p e r a t i o n . In 1 9 9 1 , one source e s t i m a t e d tha t there was 20 m i l l i o n tons o f
s l a g s t i l l o n t h e s i t e . Because o f t h e p h y s i c a l a n d c h e m i c a l c h a r a c t e r i s t i c s o f
K e n n e c o t t ' s s l a g . U n i o n P a c i f i c l e a s e d t h e e n t i r e s l a g p i l e i n 1 9 9 1 a n d p l a n n e d t o
t r a n s p o r t a l l o f i t o f f - s i t e f or u s e a s ra i l b a l l a s t . T h e y had a c r u s h i n g and s c r e e n i n g
o p e r a t i o n o n s i t e . I n 1 9 9 5 , K e n n e c o t t cance l ed t h e l ea s e w i t h U n i o n P a c i f i c .
K e n n e c o t t f o u n d that they t h e m s e l v e s needed the s l a g m a t e r i a l too for u s e in
c o n s t r u c t i o n o f the new T a i l i n g s Pond E x p a n s i o n and for c o n s t r u c t i o n o f new rai l
l i n e s around the p o n d . S i n c e the s l a g p a s s e d l ea ch t e s t s , K e n n e c o t t used i t a s a
d r a i n a g e b l a n k e t u n d e r n e a t h t h e d i k e s o f t h e n e w p o n d . W h a t i s l e f t o f t h e s l a g
p i l e on. the north s i d e o f SH 202 i s l i k e l y to be gone by 2004. The s t a t u s o f s l a g
b l u f f on the south s i d e o f SH 202 i s in d o u b t . It too may be needed in
c o n s t r u c t i o n p r o j e c t s .
Last-'Chance Pond: T h i s p o n d , l o c a t e ' d j u s t nor th o f t h e N o r a n d a s m e l t e r , w a s
i n s t a l l e d o r i g i n a l l y t o c o n t a i n s p i l l s a t t h e s m e l t e r , a n d r u n o f f f r o m t h e s m e l t e r
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area. I n ac tual p r a c t i c e , i t f i l l e d u p w i t h s e d i m e n t s whi ch o r i g i n a t e d f r o m t h e s l a g
m i l l nearby. T h e s e d i m e n t s i n t h e p o n d were m a i n l y s l a g c o n c e n t r a t e s c o n t a i n i n g
21% c o p p e r . The c o n c e n t r a t e s wh i ch had washed i n t o the p o n d were ex cava t ed
a n d r epro c e s s ed i n t h e s m e l t e r . O n t h e f o o t p r i n t o f t h i s o l d p o n d . K e n n e c o t t b u i l t
a n e w f a c i l i t y o r i g i n a l l y c a l l e d t h e S m e l t e r I n t e r i m Proc e s s W a t e r Pond a n d l a t e r
t h e W e s t Proce s s W a t e r Pond (see W e s t Proc e s s W a t e r P o n d , O U 1 3 , S u b p a r t 2 ) .
I t w a s l i n e d w i th c l a y a n d 2 l a y e r s o f H O P E i n c l u d i n g l e a k d e t e c t i o n .
Flue Dust Disposal Area: An area j u s t to the s ou th of the main s tack was used as
a d i s p o s a l ground f o r f l u e du s t be tween 1970 a n d 1990. T h e f l u e d u s t s were
RCRA c h a r a c t e r i s t i c wastes and were e x c a v a t e d and d i s p o s e d of at a R C R A
f a c i l i t y . A d d i t i o n a l c l e a n u p s were needed f o r t h e s o i l s u n d e r l y i n g t h e wastes.
East Stormwater Pond: The East S t o r m w a t e r Pond has a c a p a c i t y of 6.5 m i l l i o n
g a l l o n s and c o l l e c t s r u n o f f f r o m a 90 acre area o f the s m e l t e r i n c l u d i n g the acid
tank f a r m , th e s m e l t e r l a n d f i l l s , t h e r e p a i r and mach ine s h o p , and the new s m e l t e r .
The water can be p u m p e d in t o the Proce s s W a t e r P o n d s a f t e r the s torm i s over, or
back to the c onc en t ra t or s . W h e n the pond o v e r f l o w s , the water goes to the
w e t l a n d s and then the Grea t Sal t Lake. The Pond can a l s o b e used to c o n t a i n any
p r o c e s s water o v e r f l o w s f r o m t h e East Proce s s W a t e r P o n d .
West Stormwater Pond: The W e s t S t o r m w a t e r Pond has a c a p a c i t y of 3.5 m i l l i o n
g a l l o n s and c o l l e c t s r u n o f f f r o m a 50 acre p o r t i o n o f t h e s m e l t e r g r o u n d s i n c l u d i n g
t h e s l a g c o n c e n t r a t o r , f i l t e r p l a n t , p a t i o , west p a r k i n g a n d o f f i c e area, a n d t h e s l a g
p o t c o o l i n g area. T h e water c a n b e p u m p e d i n t o t h e Proc e s s W a t e r P o n d s a f t e r t h e
s t orm is over, or back to the c o n c e n t r a t o r s . W h e n the pond o v e r f l o w s , the water
goes to the w e t l a n d s and t h en the G r e a t Sal t Lake . The Pond can a l s o be used to
c o n t a i n a n y p r o c e s s water o v e r f l o w s f r o m t h e W e s t Proc e s s W a t e r P o n d .
Railroad Crossing Spill: In 2000, a load of c o n t a m i n a t e d s o i l s were d u m p e d at the
r a i l r o a d cro s s ing of the road between the s m e l t e r and K e s s l e r C a n y o n when a
d u m p truck a n d p u p t r a i l e r s truck a n oncoming mine t r a i n h a u l i n g s u l f u r i c acid
cars. T h i s s p i l l w a s i m m e d i a t e l y c l eaned u p .
Smelter Landfills: T h e r e are two landf i l l s in Lower K e s s l e r C a n y o n j u s t t o th e
s ou th o f t h e s m e l t e r c o m p l e x . O n e l a n d f i l l ( l o w e r l a n d f i l l ) w a s used f o r t r a s h a n d
th e other ( u p p e r ) wa s used f or c o n s t r u c t i o n d e b r i s . The land f i l l s have been in u s e
for a l o n g t ime and it is unknown what o ther m a t e r i a l s m i g h t be in there . P o c k e t s
o f concentrate s and f l u e du s t were f o u n d in the lower landf i l l a l o n g wi th a
rainbow o f c o l o r s in th e s o i l s . Now th e l and f i l l s ar e p e r m i t t e d by th e C o u n t y , w i t h
t h e l ower l a n d f i l l d e s i g n a t e d f o r c o n s t r u c t i o n d e b r i s , a n d t h e u p p e r l a n d f i l l f o r
concrete and rebar.
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Smeller parking lot: E m p l o y e e s have r e p o r t e d tha t wastes s o m e t i m e s wash down
i n t o t h e i r p a r k i n g l o t a t t h e s m e l t e r . K e n n e c o t t i n d i c a t e s t h a t t h i s m i g h t have been
o v e r f l o w f r o m t h e s l a g c o n c e n t r a t e t h i c k e n e r . D u r i n g t h e e a r l y d a y s o f d e m o l i t i o n
a t t h e N o r a n d a S m e l t e r , e m p l o y e e s a l s o c o m p l a i n e d t h a t t h e i r cars were d u s t e d
w i t h f a l l o u t f r o m t h e d e m o l i t i o n b l a s t s . A i r m o n i t o r i n g p r o v e d t h a t t h i s w a s n o t
the case.
2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
Investigations at the smelter area:
T h e r e were a number of i n v e s t i g a t i o n s c o n d u c t e d by K e n n e c o t t at the s m e l t e r over
the years. T a b l e 4 .2 g iv e s a l i s t i n g o f the more recent i n v e s t i g a t i o n s in the area.

T A B L E 4 . 2
E N V I R O N M E N T A L I N V E S T I G A T I O N S A T T H E S M E L T E R A R E A

Date " •; •'. : ,;

1 9 9 1

1 9 9 1

1992

1992

1994

S u b j e c t
S u l f u r i c A c i d T a n k F a r m ,
S e r g e n t , H a u s k i n s , a n d
B e c h w i t h f o r K e n n e c o t t

U p h i l l S t a c k s a n d A c i d P l a n t
# 5 S t a c k , C u s t o d i s f o r
K e n n e c o t t
N e w S m e l t e r F o o t p r i n t .
K e n n e c o t t

S u l f u r i c A c i d T a n k F a r m ,
M o n t g o m e r y f o r K e n n e c o t t
S u l f u r i c A c i d T a n k F a r m ,
M o n t g o m e r y - W a t s o n f o r
K e n n e c o t t

O b j e c t i v e
D e t e r m i n e t h e i n t e g r i t y o f
t a n k f o u n d a t i o n s and th e
e x t e n t o f s u b s u r f a c e
c o n t a m i n a t i o n f r o m t h e s p i l l s
i n M a r c h , 1 9 9 1 .
D e t e r m i n e i f t h e c o n s t r u c t i o n
m a t e r i a l s a s s o c i a t e d w i t h t h e
o l d e r s t a c k s were hazardous .
D e t e r m i n e f a t e o f s o i l s t o b e
e x c a v a t e d d u r i n g
c o n s t r u c t i o n o f new s m e l t e r
and d e t e r m i n e if was te s
u n d e r n e a t h t h e b u i l d i n g
w o u l d c o n t r i b u t e to
g r o u n d w a t e r c o n t a m i n a t i o n
S i t e c h a r a c t e r i z a t i o n
f o l l o w i n g s p i l l s
S i t e R e m e d i a t i o n P l a n f o r
RCRA C o n s e n t Order
9212006
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Date/ • . ; . • - : . . ; • • - . • , ' : V ' . - ' " ^ f t : !
1993

1994
1 9 9 5 - 2 0 0 2

• ^ S u b i e e ' t i P ; • . < . • ; • • • ' . . • • • . • ' ' • • • • - , -;*.>.rv.;'.^.;-.;-.vV . - . - ' . ' - . . - . . - . - . . -

S t a n d b y F u e l S t a t i o n

S m e l t e r
S m e l t e r s o i l s

O b j e c t i v e
D e t e r m i n e e x t e n t o f
p e t r o l e u m c o n t a m i n a t i o n i n
f o o t p r i n t o f n e w s m e l t e r
R e m e d i a l I n v e s t i g a t i o n .
C h a r a c t e r i z a t i o n and p o s t
removal s a m p l i n g a s s o c i a t e d
w i t h t h e N o r t h F a c i l i t i e s S o i l s
Removal A c t i o n

Spill History:
T h e s m e l t e r a n d acid p l a n t s have been i n v o l v e d i n a number o f s p i l l a g e i n c i d e n t s
over the years. T a b l e 4 .3 g iv e s the s p i l l s a s r e p o r t e d to the E m e r g e n c y R e s p o n s e
N o t i f i c a t i o n S y s t e m ( E R N S ) f r o m 1980 t o 2001.

T A B L E 4 . 3
S P I E L I N C I D E N T S A T T H E S M E L T E R A N D A C I D P L A N T S ( S U B P A R T 1 )

R E P O R T A B L E R E L E A S E S ( 1 9 8 0 - 2 0 0 1 )

Date y .

5-7-75
7-23-75
9-10-80

4-28-81
1 2 - 1 0 - 8 1 *

12-6-82

iip^afc-ii;.-
•-J.^jV'X^y !y;::v% '-I* '

N o t s p e c i f i e d
N o t s p e c i f i e d
S m e l t e r , acid
p l a n t #7

. A c i d tank f a r m
N o t s p e c i f i e d ,
S L C
S m e l t e r

^Spilled : ;. : ..
^substance

Lube o i l
N o . 2 f u e l o i l
S u l f u r i c acid

S u l f u r i c acid
S u l f u r i c acid

S u l f u r i c acid

.y.olume

40 g a l l o n s
300 g a l l o n s
1 p o u n d , a l a t e r
repor t i n d i c a t e s
up to 55,800
g a l s o f a c i d i c
water e s c a p e d to
t h e G S L
12,000 g a l l o n s
1 g a l l o n

500,000 I b s

Cause

N o t g iv en
N o t g iv en
I n c o r r e c t v a l v e
h a n d l i n g

T a n k r u p t u r e
RR t a n k car.
v a l v e f a i l u r e
D e r a i l m e n t
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Date

9-17-88*

3-15-90
8-30-90*

9-4-90*

9-4-90*

1 1 - 1 1 - 9 0

3 - 1 5 - 9 1

3-19-91

3-20-91
7-1-91

9-20-91

10-3-91

10-26-91

L o c a t i o n

N o t s p e c i f i e d ,
S L C
S m e l t e r area
" N o t s p e c i f i e d ,
S L C

N o t s p e c i f i e d ,
S L C

N o t s p e c i f i e d .
S L C

S m e l t e r

A c i d tank farm

S m e l t e r area

S m e l t e r area
A c i d p l a n t ?

A c i d p l a n t

S m e l t e r

S m e l t e r area

S p i l l e d
subs tance
S u l f u r i c acid

S u l f u r i c acid
S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

S u l f u r d i o x i d e

S u l f u r i c acid

S u l f u r d i o x i d e

S u l f u r i c acid
S u l f u r i c acid

S u l f u r i c acid

F l u e du s t

S u l f u r i c ' a c i d

V o l u m e

1 g a l l o n

1000 gal I o n s
2 g a l l o n s

2 g a l l o n s

2 g a l l o n s

U n k n o w n

U n k n o w n (at
l e a s t 30,000
g a l l o n s )
20 p o u n d s

U n k n o w n
2200 p o u n d s

9 5 0 g a l l o n s

5 p o u n d s

100 g a l l o n s

Cause

RR tank car,
va lv e f a i l u r e
P i p e l i n e l e a k
T o p c l o s u r e o n
RR tank car
f a i l e d
C l o s u r e on t op
of RR tank car
burst
C l o s u r e o n t o p
of RR t a n k car
burst
M a l f u n c t i o n o f
p o l l u t i o n c o n t r o l
e q u i p m e n t
W e l d began
l e a k i n g

P i p e l i n e
r u p t u r e d by
backhoe
P i p e l i n e l e a k
P r o c e s s l i n e
break
F l a n g e f a i l u r e o n
d r y i n g tower
C o l l e c t i o n b i n
d u m p e d on f l o o r
T r a n s f e r l i n e
s truck d u r i n g
e x c a v a t i o n
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Date

10-27-91

1 1 - 1 6 - 9 1
1 1 - 2 0 - 9 1
1 2 - 1 0 - 9 1

1-8-92

1 - 1 6 - 9 2

1-28-92

2-4-92

2-6-92

2-14-92

2-21-92

2-26-92

3-19-92

3-30-92

-Locat ion

S m e l t e r area

A c i d tank f a r m
A c i d p l a n t #7
S m e l t e r

S m e l t e r

S m e l t e r area

S m e l t e r area

S m e l t e r

S m e l t e r

o a d s i d e d i t c h

S m e l t e r

A c i d p l a n t ?

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

" S p i l l e d
sub s tance
S a t e r and
s u l f u r i c ac id

S u l f u r i c acid
S u l f u r d i o x i d e
W e a k acid
b lowdown
W e a k acid
b l o w d o w n
A c i d p l a n t
b l o w d o w n
S u l f u r i c acid

W e a k acid
b l o w d o w n

S u l f u r i c acid

A c i d s o l u t i o n

A c i d b l o w d o w n

S u l f u r i c acid

A c i d b l o w d o w n

S u l f u r i c acid

V o l u m e -

400 g a l l o n s

500 p o u n d s
2 p o u n d s
200 g a l l o n s

U n k n o w n

U n k n o w n

100 gal I o n s

100 g a l l o n s

U n k n o w n

U n k n o w n

500 g a l l o n s

3000 g a l l o n s

Unknown

200 g a l l o n s

Cause

Leak in
u n d e r g r o u n d
p i p e l i n e
L e a k i n g va lv e
P u m p f a i l u r e
M e c h a n i c a l seal

S c r u b b e r
d e v e l o p e d a l e a k
U n d e r g r o u n d
p i p e l i n e
J o i n t i n p i p e l i n e
l e a k e d
C o o l i n g ve s s e l
p r e s s u r e g a u g e
broke o f f
P i p e f l a n g e f r o m
d r y i n g tank
f a i l e d
P i p e l i n e f a i l e d ,
check v a l v e
C o o l e r , broken
p r e s s u r e gauge
F l a n g e o n
p i p e l i n e f r o m
surge tank
P u m p f a i l u r e

D i s c h a r g e f l u e
corroded
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Date

4-5-92

4-20-92

5-27-92

6-5-92*

8-13-92

9-22-92

1 0-22-92
10-29-92

12-3-92

12-23-92

4-1-93*

4-1-93* ,

L o c a t i o n . • . S ; , j 7 :
v , , - . ' , • , ' • , , • • > . - ; ' . • -

, - ' , . , , ' • ' • • - • 1 ' • . - • - - .

A c i d p l a n t #7

S m e l t e r area

S m e l t e r r e turn
canal
N o t s p e c i f i e d ,
S L C

S m e l t e r

S m e l t e r

S m e l t e r
S m e l t e r

S m e l t e r area

A c i d p l a n t

N o t ' s p e c i f i e d ,
S L C

N o t s p e c i f i e d ,
. S L C

S p i l e d • • • ' • . . "
•substance

S u l f u r i c acid

W e a k acid
b l o w d o w n

S u l f u r i c a c id

S u l f u r i c ac id

D004, D006,
D008 waste

A r s e n i c i n l i q u i d

P C B s
S u l f u r d i o x i d e

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

V o l u m e

5000 g a l l o n s

6000 g a l l o n s

U n k n o w n

1 g a l l o n

88 p o u n d s

20 g a l l o n s

1 g a l l o n
U n k n o w n

10.000 g a l l o n s

2000 g a l l o n s

3 g a l l o n s

3 g a l l o n s

Cause

C a r b a t e c o o l e r ,
f a i l u r e o f
p r e s s u r e r e l e a s e
valve
R e s t r i c t i o n in
e l b o w o f
p i p e l i n e
S u p p l y l i n e l e a k

T o p c l o s u r e o n
RR tank car
burst
T r a s h b i n
d u m p e d i n t o
l a n d f i l l
R o l l o f f
c o n t a i n e r
l e a k i n g seal
S e a l f a i l u r e
S m e l t e r a i r
e m i s s i o n s
P i p e l i n e f l a n g e
broke
A c i d p l a n t
o v e r f l o w e d
T o p c l o s u r e o n
RR t a n k car
burst
T o p c l o s u r e o n
RR tank car
burst
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D a t e - : , , > ' • ' . :
: '.:'" ' •• '.*i

4-13-93

7-14-93*

7-28-93
7-31-93*

8-3-93*

8-25-93*

8-30-93*

9-9-93*

9-18-93*

2-14-94

5-3-94

' : L ) ' © ! e a t i b n ^ \ : ' ' > i : i V . * 5 ;
\ - g : • • . : • -to^-i;^ ' / : . : ' • ' . : - - V

S m e l t e r area

N o t s p e c i f i e d ,
S L C

A c i d p l a n t #8
N o t s p e c i f i e d ,
S L C

N o t s p e c i f i e d ,
S L C

N o t s p e c i f i e d ,
S L C

N o t s p e c i f i e d .
S L C

N o t s p e c i f i e d ,
S L C

N o t s p e c i f i e d ,
S L C

P u m p s t a t i o n

A c i d tank f a r m

^ S p M e c L ; . , :
• / s u b ' s t a n e e

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid
S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c ac id

S u l f u r i c ac id

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

V o l u m e

100 g a l l o n s

2 g a l l o n s

unknown
3 g a l l o n s

3 g a l l o n s

3 g a l l o n s

3 g a l l o n s

0.05 g a l l o n s

2 g a l l o n s

U n k n o w n

U n k n o w n

Cause

F r o m abandoned
l a r g e p i p e l i n e ,
s p i l l e d d u r i n g
removal o f
r e s i d u a l s .
V a l v e o n t o p o f
RR tank car
burst
Broken p i p e
V a l v e o n t o p o f
RR tank car
burst
V a l v e o n t o p o f
RR tank car
burst
V a l v e o n t o p o f
RR t a n k car
burst
V a l v e o n t o p o f
RR tank cat-
burst
RR tank car
burst at top due
to c orro s i on
V a l v e o n t o p o f
RR tank car
burst
O v e r f l o w tank
o v e r f i l l e d due to
cracked water
l i n e
Broken p i p e at
tank f a r m
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Date

5-27-94

7-10-94

1-25-95

6-16-95

8-22-95

9-12-95

9-19-95

1 2 - 1 9 - 9 5

12-19-95

3-14-96

L o c a t i o n

A c i d p l a n t #7

S m e l t e r

S m e l t e r

S m e l t e r

A c i d p l a n t

S m e l t e r

S m e l t e r

A c i d tank f a r m

A c i d tank farm

S m e l t e r

S p i l l e d
sub s tance
S u l f u r i c acid

S u l f u r i c ac id

S u l f u r i c acid

W a s t e water
wi th s u l f u r i c
acid
S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

V o l u m e

800 g a l l o n s

13, 700 p o u n d s

600 g a l l o n s

150,000 g a l l o n s

70 g a l l o n s

1 0 0 g a l l o n s

500 g a l l o n s

10,000 g a l l o n s

1000 g a l l o n s

2000 g a l l o n s

Cause

A b o v e - g r o u n d
t a n k had a l e v e l
contro l
m a l f u n c t i o n
C o o l i n g tower
had l e a k in l i n e
A c i d p r o d u c t
p i p e l i n e
r u p t u r e d due to
c o n s t r u c t i o n
work
S m e l t e r h o l d i n g
tank p u m p
f a i l u r e
H e a t recovery
s y s t e m f a i l u r e
C o n t a i n m e n t
s y s t e m
o v e r f l o w e d
V a c u u m t r u c k
rear h a t c h
opened
Breach in l i n e
f r o m acid
s t o r a g e to
W W T P
A c i d l i n e broke
(may be same
i n c i d e n t as
above)
F u r n a c e
s crubber
c o m m u n i c a t i o n s
sy s t em f a i l u r e
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Date

8-26-96

9-6-96

4-30-97

6-6-97
6-9-97

7-28-97

9-21-97

10-12-97

11-6-97

1-29-98

3-27-98

L o c a t i o n .

A c i d l o a d i n g
f a c i l i t y
S m e l t e r
g r a n u l a t i o n un i t
W e s t pro c e s s
water pond

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

L o a d i n g d o c k

S m e l t e r g r o u n d s

A c i d p l a n t

G a s a b s o r p t i o n
p l a n t

H y d r o m e t p l a n t

A c i d p l a n t ?

. S p i l l e d
sub s tance
S u l f u r i c ac id

Proc e s s water

Proce s s water

A c i d
A c i d i c water

O i l s , d i e s e l

C o n t a m i n a t e d
ground water

S u l f u r d i o x i d e

S u l f u r i c acid

S u l f u r i c acid

S u l f u r i c acid

V o l u m e

904,800 g a l l o n s

1000 g a l l o n s

N o t g i v e n

N o t g iv en
7 5 0 g a l l o n s

U n k n o w n

400 g a l l o n s

10.000 p o u n d s

1 8 6 g a l l o n s

100 g a l l o n s

200 g a l l o n s

Cause

I n t e r l o c k s y s t e m
f a i l u r e
O v e r f l o w o f
c o n t a i n m e n t
Both t op and
b o t t o m l i n e r s i n
p o n d d a m a g e d
d u r i n g c l e a n i n g
Leak i n l i n e
S m a l l h o l e i n
p i p e l i n e s p r a y e d
water on a s p h a l t
P i p e l i n e f r o m
c o n t a i n m e n t
b a s i n , s u m p
G r o u n d w a t e r
p u m p te s t
r u p t u r e d l i n e
A c i d p l a n t
c onver t e r had
h i g h t e m p e r a t u r e
c a u s i n g r e l e a s e
o f t a i l g a s
H o s e s p l i t
d u r i n g t r a n s f e r
t o f i n a l
a b s o r p t i o n p l a n t
s t o r a g e b in
Crack in
c o n t a i n m e n t
wal l
F l a n g e f a i l u r e
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Date •'.

4-23-98

9-5-98

10-5-98

1-7-99

6-5-99

7 - 1 5 - 9 9

8-7-99

8-15-99

10-1-99

10-23-99

6-15-00

8-1-0.0

9-13-00

Locat ion;;,: • ; • ' • ' • • ' • . • • .

A c i d p l a n t ?

S m e l t e r return
canal
East p r o c e s s
water p o n d
N o t s p e c i f i e d

S l a g m i l l # 8

S m e l t e r

O l d s m e l t e r

O l d s m e l t e r

Proce s s water
p i p e l i n e
O l d s m e l t e r

S m e l t e r area

A c i d tank f a r m

s l a g m i l l

jSpilifcd . . ;. :
:)•-£>. . • ' : : ' . •; substance

S u l f u r i c acid

A r s e n i c

Proce s s water

B o i l e r d u s t

S l a g t a i l i n g s

S u l f u r i c acid

A r s e n i c

Lead and ar s enic

Proc e s s water

Dust

Proce s s water

S u l f u r i c acid

d u s t s

- V o l u m e

200 g a l l o n s

U n k n o w n

100,000 g a l l o n s

N o t g iven

200 g a l l o n s

1000 g a l I o n s

1 p o u n d

U n k n o w n

U n k n o w n

U n k n o w n

65,000 g a l l o n s

1 5 3 5 p o u n d s

unknown

Cause

S e p a r a t e d f l a n g e
o n p r o d u c t l i n e
S p i l l i n t o c a n a l ,
reason unknown
Power o u t a g e

S a c k o f b o i l e r
d u s t r u p t u r e d
s p i l l i n g d u s t
down 300 y a r d s
o f roadway.
A b o v e ground
p i p e f a i l u r e
A c i d l i n e l e a k e d
at a f l a n g e
D e m o l i t i o n o f
b u i l d i n g , d u s t
D e m o l i t i o n o f
b u i l d i n g , d u s t
Break in l i n e

D e m o l i t i o n o f
b u i l d i n g , d u s t
Leaked f r o m a
d u m p s t e r
F l a n g e f a i l u r e o n
acid t r a n s f e r l i n e
f r o m s t o r a g e
tank s
f u g i t i v e d u s t s
f r o m o p e r a t i o n s
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Date : '

1 0 - 1 1 - 0 0

1 1 - 2 9 - 0 1

• ; • ' , " . ' - ' - . 0 - • • • . • • - , .• . ; - • - • • • ' • , ' - . • ' ' • • , : ' - ' • , -

rai l c r o s s i n g in
K e s s l e r C a n y o n
s m e l t e r

^ S p i l l e d
. substance .
c o n t a m i n a t e d
s o i l s
s u l f u r i c ac id

V o l u m e

12,000 p o u n d s

200 g a l l o n s

Cause

haul t r u c k ran
i n t o t r a i n .
heat recovery
s y s t e m , f a i l e d
c o u p l i n g on
s a m p l i n g
p i p e l i n e

U S D e p a r t m e n t o f T r a n s p o r t a t i o n i n c i d e n t repor t s .

Enforcement Actions'.
Because the s m e l t e r i s an o p e r a t i o n a l f a c i l i t y , c o m p l i a n c e w i t h a number o f
e n v i r o n m e n t a l s t a t u t e s i s v e r i f i e d t h r o u g h s t a t e a n d f e d e r a l n o n - C E R C L A
a u t h o r i t i e s . T a b l e 4.4 g ive s a summary of e n f o r c e m e n t a c t i o n s taken by s t a t e and
f e d e r a l e n v i r o n m e n t a l agencie s . ( C E R C L A a c t i o n s ar e g i v e n e l s e w h e r e , s e e
S e c t i o n 1 )

TABLE 4.4
E N F O R C E M E N T A C T I O N S A T T H E S M E L T E R ( N O N - C E R C L A )

' D a t e • . | • ' ; , :

1 9 8 1 - 1 9 8 9

5-25-84

9-6-84

9-14-84

7-24-90

• ( ' • " ' ^ - , -.1- - ' ' • • " ! . . ' '.••'•, - " ' -i f c o c a t i b n ' - ' - ; , ' : • ' • :j;;<^;-/;':v ••.:>;;;• ;.;;-^-; •.• ;.- :.

S e c t i o n 2 1

S m e l t e r

S m e l t e r

N o t g iven

A c i d p l a n t 8

" S t a t u t e

S D W A

C A A

C A A

C A A

C A A

N a t u r e o f a l l e g e d
v i o l a t i o n
W a r n i n g l e t t e r s ,
r e g a r d i n g m o n i t o r i n g
v i o l a t i o n t o t a l
c o l i f o r m ru l e
U D E Q , v i s i b l e
e m i s s i o n s v i o l a t i o n
U D E Q , v i s i b l e
e m i s s i o n s v i o l a t i o n
U D E Q , v i s i b l e
e m i s s i o n s v i o l a t i o n
U D E Q , s u l f u r
d i o x i d e , v i s i b l e
e m i s s i o n s
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Date

8-3-90

8-24-90

9-13-90

10-31-90

1 9 9 1

1 - 1 7 - 9 1

3-3-91

4-10-91 .

1 2 - 1 9 - 9 1
1 2 - 1 9 - 9 1

1-24-92

1-25-93

6-30-92

1999

L o c a t i o n . : .• / • '•' •- - > ' • ' ' ' • / • ' V - ' '

S m e l t e r

S m e l t e r

A c i d p l a n t 8

S m e l t e r

S e c t i o n 2 1

A c i d p l a n t 7

S m e l t e r

S m e l t e r

S m e l t e r
A c i d p l a n t

S l a g crusher

S l a g crusher

S m e l t e r

N o t g i v e n

, S t a t u t e

C A A

C A A

C A A

C A A

S D W A

C A A

C A A

C A A

T S C A
E P C R A

C A A

C A A

RCRA

S D W A

N a t u r e o f a l l e g e d
v i o l a t i o n
U D E Q , m o n i t o r i n g
not done
U D E Q , m o n i t o r i n g
not d o n e
U D E Q , l a t e
m o n i t o r i n g r epor t
U D E Q , b u r n i n g o f
d u m p
f o r m a l s t a t e N O V ,
c o l i f o r m r u l e
U D E Q , s u l f u r
d i o x i d e b y p a s s e s acid
p l a n t
U D E Q , poor
recovery rate
U D E Q , l e a k be tween
heat e x c h a n g e r and
c a t a l y s t
P C B
i n a d e q u a t e
c o n t a i n m e n t under
acid p l a n t s .
U D E Q , water
scrubber not w o r k i n g
U D E Q , v i s i b l e
f u g i t i v e e m i s s i o n s
S p i l l treatment
w i t h o u t p e r m i t ,
i m p r o p e r c o n t a i n e r
F o r m a l s t a t e N O V ,
m o n i t o r i n g v i o l a t i o n
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Date '.'.'•

8 - 1 6 - 1 9 9 9

4-29-1999

9-4-99

l o ca t i on

S m e l t e r

S m e l t e r

Proce s s water
p i p e l i n e

S t a t u t e

C A A

RCRA

C W A , N P D E S

N a t u r e o f a l l e g e d
v i o l a t i o n
S t a t e a d m i n i s t r a t i v e
order, f a i l u r e t o t e s t
anode s tack
3008a order f r o m
s t a t e , l e a k i n g
c o n t a i n e r s , o p e n
c o n t a i n e r s
S i n g l e t i m e d i s c h a r g e
wi thou t p e r m i t .
p i p e l i n e break.

C . S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y .

The s m e l t e r was b u i l t on a 160 acre i n d u s t r i a l s i t e l o c a t e d a t the mou th o f K e s s l e r
C a n y o n near the shore o f th e Great Sal t Lake. The s m e l t e r was b u i l t on a f o r m e r
L a k e B o n n e v i l l e s h o r e l i n e s l o p i n g terrace at an e l e v a t i o n of 4227 - 4407 f e e t
above s ea l e v e l . The Grea t Sal t Lake i s about 4203 f e e t above s ea l e v e l . The
s m e l t e r i s b u i l t on a p a r t i a l l y eroded a l l u v i a l f an c oming f r o m K e s s l e r Canyon.
The canyon i s a r e l a t i v e l y l a r g e s o u t h - n o r t h t r e n d i n g canyon a t th e n o r t h end o f
the Oquirrh M o u n t a i n s .
2. S u r f a c e and s u b s u r f a c e f e a t u r e s .
T h e s i t e i s a n i n d u s t r i a l c o m p l e x whi ch i n c l u d e s t h e main s m e l t e r b u i l d i n g , a
h y d r q m e t a l l u r g i c a l p l a n t t o c l ean and recover f l u e d u s t s and gase s , a v a r i e t y o f
m a t e r i a l s h a n d l i n g b u i l d i n g s which p r e p a r e t h e c o n c e n t r a t e s f o r s m e l t i n g , a s l a g
p o t c o o l i n g area a n d o u t d o o r s l a g m i l l , w i t h a v a r i e t y o f s u p p o r t b u i l d i n g s f o r
a d m i n i s t r a t i v e and env ironmenta l s t a f f s . As the new s m e l t e r went in to o p e r a t i o n
a t l ea s t 41 o l d e r b u i l d i n g s were d e m o l i s h e d . A c c o m p a n y i n g th e s u r f a c e b u i l d i n g s
are a number of p i p e l i n e s for water h a n d l i n g . Mos t of the p i p e s used in the
p r o c e s s i n g and gas h a n d l i n g are now above-ground for easier d e t e c t i o n of l eak s .
S o m e o f the new b u i l d i n g s were b u i l t on f a c i l i t i e s used in f o r m e r s m e l t e r
o p e r a t i o n s . •
T h e b u i l d i n g s s i t u p o n a t o p l a y e r o f 1 5 t o 2 0 f e e t o f i n t e r b e d d e d l a c u s t r i n e c l a y
a n d s i l t w i t h l o c a l t h i n l a y e r s o f quartz s i l t y sand a n d o o l i t i c beach sands .

4.33



U n d e r l y i n g the se l a c u s t r i n e d e p o s i t s i s a sequence o f n o r t h w a r d - t r e n d i n g d e p o s i t s
t h a t a p p e a r t o have been t r a n s p o r t e d down the canyon by mud f l o w s . T h i s g rave l
sequence ranges f r o m 30 to 100 f e e t in t h i c k n e s s . The b edro ck u n d e r n e a t h the
s e d i m e n t s i s f o l d e d a n d t h r u s t - f a u l t e d P a l e o z o i c s e d i m e n t a r y rocks i n t r u d e d b y
T e r t i a r y rocks.
3 . S a m p l i n g s t r a t e g y
T h e o b j e c t i v e o f t h e i n i t i a l s a m p l i n g w a s c h a r a c t e r i z a t i o n o f t h e s i t e . T h i s
i n c l u d e d d e t e r m i n i n g i f t h e s o i l s u n d e r d e m o l i s h e d f a c i l i t i e s e x c e e d e d t h e a c t i on
l e v e l s f o r t h e removal a c t i o n a n d i f t h e s o i l s c o n t a i n e d m e t a l s w h i c h c o u l d l e a c h
i n t o ground water. W a s t e s w i t h l e a c h a b l e m e t a l s (e . g . f l u e d u s t s ) were sent to
o f f - s i t e RCRA l a n d f i l l s . O c c a s i o n a l l y , i f t h e s o i l s e x h i b i t e d v i s ua l a n d c h e m i c a l
e v i d e n c e that th e m a t e r i a l was e c o n o m i c a l l y v a l u a b l e , f u r t h e r t e s t i n g was done t o
d e t e r m i n e i f t h e m a t e r i a l c o u l d b e r e c y c l e d t o recover th e m e t a l s . S a m p l i n g used
a 50 f o o t gr id w i t h a 5 p o i n t c o m p o s i t e l o c a t e d 5 f e e t a p a r t .
F o l l o w i n g c l e a n - u p , ano th er s a m p l i n g event took p l a c e t o d e t e r m i n e i f m e t a l s
above t h e a c t i o n l e v e l were s t i l l p r e s e n t a f t e r e x c a v a t i o n . A t t h e s m e l t e r , t h e
d e p t h o f t h e e x c a v a t i o n c o u l d b e r o u g h l y d e t e r m i n e d v i s u a l l y ( c h a n g e i n c o l o r ) .
A g a i n a s a m p l i n g grid o f 50 f e e t w i t h 5 p o i n t c o m p o s i t e s wa s used. D e p e n d i n g
on the r e s u l t s , there was more e x c a v a t i o n or a cap was d e s i g n e d if the r e m a i n i n g
s o i l s e x h i b i t e d l e a c h i n g c h a r a c t e r i s t i c s .
T h e f i n a l s a m p l i n g event c o l l e c t e d s u r f a c e s o i l s a f t e r t h e f i l l w a s p l a c e d i n t h e
e x c a v a t i o n a n d g r a d e d . I n some cases, t h e f i l l w a s a n a l y z e d b e f o r e p l a c e m e n t .
O n l y a f ew grab s a m p l e s were c o l l e c t e d a t t h i s s t ag e .
N o t e t ha t t h i s d e s c r i b e s o n l y t h e s a m p l i n g a s s o c i a t e d w i t h t h e N o r t h F a c i l i t i e s
S o i l s Removal P r o j e c t . Other s a m p l i n g p r o g r a m s a r e required b y o ther s t a t u t e s
i n c l u d i n g , f o r e x a m p l e , s ta ck e m i s s i o n s , s u r f a c e water q u a l i t y , ground water
q u a l i t y a n d p e r s o n a l a i r q u a l i t y m o n i t o r s f o r c o m p l i a n c e w i t h s a f e t y s t a t u t e s .
4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n , t y p e s and q u a n t i t i e s
The sources o f c o n t a m i n a t i o n are numerous and varied a c c o r d i n g t o th e s p e c i f i c
proc e s s s t e p i n v o l v e d in th e o p e r a t i o n o f t h e s m e l t e r s , acid p l a n t s , and a s s o c i a t e d
i n f r a s t r u c t u r e . A summary of the known waste p r o d u c i n g sources is g iven in
T a b l e 4.5. A d d i t i o n a l i n f o r m a t i o n r e g a r d i n g t h e v o l u m e s o f f l u e d u s t s removed
d u r i n g t h e Emergency Respons e A c t i o n i s g i v e n i n T a b l e 12.2.
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T A B L E 4 . 5
S O U R C E S O F C O N T A M I N A T I O N A T T H E S M E L T E R ( O U 1 3 )

F a c i l i t y W a s t e - ' • - : ; ' • ;
L o c a t i o n

; : Y e a r s o f ' ' - . :

; o p e r a t i o n '•
' • P r o c e s s . used P r o d u c t T y p e a n d

v o l u m e o f
waste

Curren t
s t a t u s

SMELTERS
Reverber-
a t o r ) ' s m e l t e r
( F i r s t
s m e l t e r )

S m e l t e r
P o w e r - h o u s e

Reverber-
atory s m e l t e r
m i x i n g
chamber s
C o n v e r t e r
A n n e x
B u i l d i n g

E g g C r a t e
B u i l d i n g

U p h i l l s t a c k s

S c a t t e r e d on
h i l l s i d e s
b e h i n d
s m e l t e r ,
b u r i e d a t s i t e ,
s l a g p i l e s .
A i b u i l d i n g
s i t e

A t b u i l d i n g
s i t e

I n b u i l d i n g

I n b u i l d i n g

I n s i d e l i n i n g
o f s t a c k s ,
d u s t s

1 9 0 6 - 1978

1905 - 1 9 9 5 .

1 9 0 6 - 1 9 7 8

1 9 0 6 - 1 9 7 8

1 9 0 6 - 1 9 7 8

1930s -1979

S m e l t i n g a n d
c o n v e r t i n g

S t e a m d r i v e n
t u r b i n e s

M i x t u r e o f
gases

M a i n t e n a n c e

B l e n d i n g o f
f e e d m a t e r i a l

C o n v e y a n c e

B l i s t e r
c o p p e r ,
c o p p e r
anode s

E l e c t r i c i t y

S t a c k
e f f l u e n t

none

s m e l t e r f e e d

S m e l t e r
e m i s s i o n s

S e e o t h e r
e n t r i e s ( t o t a l
c o u l d be as
h i g h as 42
m i l l i o n t o n s )

3677 cu y d s ,
r e m a i n d e r
c a p p e d

U n k n o w n
v o l u m e o f
f l u e d u s t

80.4 i on s
a s b e s t o s ;
19 t o n s

t r a n s i t e
327 PCB
c a p a c i t o r s .
o t h e r P C B
c o n t a m i n a t e d
i t e m s ( a
s p l a s h e d
p i c k u p
t r u c k ) , 374
t on s o f l e a d
a n d A s s o i l s .
1 2 7 7 1 t o n s
f l u e d u s t s

D e m o l i s h e d
i n 1978. s o i l s
c l e a n e d in
1 9 9 2 - 8 .

D e m o l i s h e d
i n 1997. s o i l s
c l e a n e d i n
1998

C a p p e d i n
p l a c e

A s b e s t o s
r e m o v e d .
b u i l d i n g
d e m o l i s h e d
P C B s p i l l
d u r i n g
d e m o l i t i o n
c l e a n e d u p

F l u e d u s t t o
G r a s s y M t n ,
washed
c o n c r e t e to
s m e l t e r
l a n d f i l l .
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Reverb
B y p a s s F l u e

R a i l r o a d f l u e
d u s t

N o r a n d a
S m e l t e r
( s e c o n d
s m e l t e r )

Overhead
f l u e s

C o o l i n g
towers

S h o t c o o l e r s

O l d S m e l t e r
S o i l s
O u t o k u m p u
S m e l t e r
O u t o k u m p u
S m e l t e r S o i l s

W a s t e ,
L o c a t i o n . - • ' :

.* • - ~: ••'.-•.•. '-•*?

I n s i d e f l u e s

U n d e r
r a i l r o a d •
b e h i n d
s m e l t e r s i t e

J u s t west o f
current
s m e l t e r

J u s t east o f
N o r a n d a
S m e l t e r
above t r u c k
road
N e a r a c i d
p l a n t s

N e a r
N o r a n d a
s m e l t e r
S e e N o r a n d a
s m e l t e r

F r o m
ba s ement
e x c a v a t i o n
for new
s m e l t e r

. Y e a r s of. . ..
•. 'opera t i on . ••,•
- . . ' • ; , , . . ' * . ; '

1 9 0 6 - 1979

1 9 0 6 - 1978

1 9 7 8 - 1996

1 9 7 8 - 1996

1 9 7 8 - 1 9 9 6

1 9 7 8 - 1 9 9 5

1 9 9 5 -
p r e s e n t
E x c a v a t e d in
1992

Proce s s used

C o n v e y a n c e

T r a n s p o r t
gases f r o m
s m e l t e r t o
s m o k e - s t a c k s

C o p p e r
s m e l t e r a n d
c o n v e r t e r

T r a n s p o r t g a s
f r o m s m e l t e r
to gas
h a n d l i n g

C o o l p r o c e s s
water s

C o o l gase s
b e f o r e g a s
h a n d l i n g

S m e l t i n g a n d
c o n v e r t i n g
C o n s t r u c t i o n

P r o d u c t

S m e l t e r
e m i s s i o n s

S t a c k
e f f l u e n t

C o p p e r
a n o d e s

S t a c k
e f f l u e n t

N o n e

G a s e s t o
s u l f u r
recovery

C o p p e r
a n o d e s
N e w b u i l d i n g

T y p e a n d
v o l u m e o f
waste
3.2 t o n s
a s b e s t o s ,
23.5 t o n s
a s b e s t o s

1 1 ,463 t o n s
o f f l u e d u s t

24,332 cy
c o n t a m i n a t e d
s o i l s .
504,060
p o u n d s o f
c o p p e r
n u g g e t s
1036 t o n s

A s b e s t o s ,
v o l u m e s not
c a l c .
I n c l u d e d i n
s o i l s t o t a l

R e g u l a t e d by
o t h e r s t a t u t e s
73,240 c u b i c
y a r d s , t o t a l

Current
s t a t u s

3.2 t a s b e s t o s
t o I r o n
C o u n t y L F ,
2 3 . 5 1
a s b e s t o s t o
M a c k e y L F
F l u e d u s t
removed to
G r a s s y M t n .
f l u e f i l l e d i n
and e n d s
c a p p e d
D e m o l i s h e d
i n 1 9 9 7 , s o i l s
c l e a n e d u p

F l u e s d i s -
a s s e m b l e d
and sent to
G r a s s y M t n .

D e m o l i s h e d

Removed

I n o p e r a t i o n

R e m a i n i n g
waste
u n d e r n e a t h
b u i l d i n g

ACID PLANTS
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A c i d P l a n t s

A c i d P l a n t
#5

N e w A c i d
P l a n t

H y d r o m e t
p l a n t

A c i d T a n k
F a r m

W a s t e
L o c a t i o ni
A d j a c e n t t o
s m e l t e r s

L o c a t e d east
o f s m e l t e r

Between
O u t o k u m p u •
s m e l t e r a n d
s t a c k
J u s t west o f
O u t o k u m p u .
s m e l t e r

On a h i l l s i d e
east o f the
s m e l t e r

Y ears ' o f : .
o p e r a t i o n

1 9 1 6 - 1 9 9 5

1 9 5 6 - 1 9 8 9

1 9 9 5 -
p r e s e n t

1 9 9 5 -
p r e s e n t

1 9 7 6 - 1994

P r o c e s s used

R e a c t i o n o f
s u l f u r gases
w i t h water

R e a c t i o n o f
s u l f u r ga s e s
w i t h water
r e a c t i o n o f
s u l f u r gase s
w i t h water

R e c o v e r s
m e t a l s f r o m
o f f - g a s e s
w i t h a v a r i e t y
o f r e a c t i o n s
S t o r a g e o f
s u l f u r i c acid

P r o d u c t

S u l f u r i c a c id

S u l f u r i c a c i d

s u l f u r i c a c i d

C o p p e r a n d
o t h e r m e t a l s

S u l f u r i c a c i d

T y p e a n d
v o l u m e o f
waste
53, 000 cub i c
y a r d s
(1 6,924 cy
f r o m A P # 7 ,
36,796 cy
f r o m A P # 8 )
p l u s 2 0 1 0
t o n s o f f l u e
d u s t ) .
R e m a i n d e r o f
c ontam-
i n a t i o n
( d e e p e r t h a n
5 f e e t )
c a p p e d or
p a v e d .
34.5 t o n s
t r a n s i t e . 48.3
t o n s a s b e s t o s
N o s p i l l s
r e p o r t e d ( y e t )

N o s p i l l s
r e p o r t e d ( y e t )

1 7,000 cy
s o i l s p l u s 1 1
M G o f ac id
g r o u n d water
( R C R A
C o r r e c t i v e
A c t i o n )

C u r r e n t
s t a t u s

S i t e n o w
used f o r
e q u i p m e n t
s t o r a g e and
c o n c e n t r a t e
s t o r a g e

D e m o l i s h e d
in 1989

I n o p e r a t i o n

I n o p e r a t i o n

O r i g i n a l p a d s
used to s t o r e
t r e a t e d
w a s t e s , new
t a n k s l o c a t e d
nearby

M A T E R I A L S H A N D L I N G
P r a x a i r Just east of • .

s m e l t e r a l o n g
S H 2 0 I

1 9 7 7 -
p r e s e n t

S e p a r a t i o n o f
gases f r o m .
the a ir

Oxygen and
o ther gases

S e n t t o
K e n n e c o t t

I n o p e r a t i o n
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F a c i l i t y •

T h a w shed

C h e r r y Bowl

C o n c e n t r a t e
s t o r a g e p a d

M a t e r i a l s
H a n d l i n g
B l d g

R o u n d - h o u s e

S l a g P o t
C o o l i n g

S l a g c r u s h i n g

W a s t e - ; ;;,.,:• • - ' - • ' - - - V • --., . - . ' ; ' . =L o c a t i o n ''•."".
r • . ; ' ;

J u s t s o u t h o f
new s m e l t e r
m a t e r i a l s
h a n d l i n g
b u i l d i n g s

On a bench
j u s t east o f
n e w s m e l t e r

On f o o t - p r i n t
o f f o r m e r
ac id p l a n t #8

2 b u i l d i n g s
and
conveyors
next to
N o r a n d a
s m e l t e r
L o c o m o t i v e
r e p a i r , t h e n
s l a g p o i
r e p a i r
F l a t area N W
o f t h e
N o r a n d a
f o o t p r i n t
W e s t o f s l a g
p o t c o o l i n g
p a d , was t e s
( s l a g t a i l s ) t o
M a g n a
T a i l i n g s
Pond

• v - Y . e a r s . ' o ' f • . ' ; v . . ' . ,
" o p e r a t i o n . ' . . • '

1 9 0 6 -
p r e s e n t

1 9 8 9 -
p r e s e n t

1 9 9 9 -
p r e s e n t

1 9 7 8 - 1 9 9 5

D e m o l i s h e d
1997

1977 -
p r e s e n t

1 9 7 7 -
p r e s e n t

j . Proc e s s , used •

' ' • , ' •
R a i l r o a d cars
f u l l o f
c o n c e n t r a t e
a l l o w e d t o
t h a w out

U s e d t o s t or e
exc e s s
c o n c e n - t r a t e
and o t h e r
s m e l t e r
m a t e r i a l s
U s e d to s tore
exce s s
c o n c e n - t r a t e
( r e p l a c e s
C h e r r y b o w l )

Dry, b l e n d
w i t h f l u x
c o n c e n - t r a t e s
and send to
s m e l t e r

U s e d t o
r e p a i r s l a g
p o t s

U s e d to cool
s l a g p r i o r t o
m i l l i n g a n d
r e c y c l i n g
C r u s h and
g r i n d s l a g s o
t h a t it can be
r e c y c l e d

.;'

P r o d u c t

C o n c e n t r a t e
m i n u s snow
and ice

S t o r a g e o n l y

S t o r a g e o n l y

C o n c e n t r a t e s
p r e p a r e d f o r
s m e l t i n g

S l a g p o t s

C o o l e d s l a g

G r o u n d s l a g

T y p e a n d
v o l u m e o f
waste
S e e K e s s l e r
C a n y o n t o t a l

S e e K e s s l e r
C a n y o n t o t a l

N e w f a c i l i t y
b u i l t t o
r e p l a c e
f o r m e r on-
g r o u n d
s t o r a g e s i t e s
2234 cu yds

U n d e r l y i n g
s o i l s a r e s l a g ,
no removal

B u i l t o n s l a g ,
no removal

S l a g t a i l s t o
M a g n a
T a i l i n g s
P o n d

Curren t
s t a t u s

Paved and
used f o r
l o a d i n g
exce s s
c o n c e n t r a t e
on to r a i l cars
C l e a n e d u p
e x c e p t f o r
m a t e r i a l s
u n d e r n e a t h
r a i l r o a d

P a v e d , w i t h
run-on and
ru n - o f f
c o n t r o l s .

D e m o l i s h e d
i n 1997. s o i l s
removed or
r e c y c l e d

D e m o l i s h e d
in 1 9 9 7 , area
p a v e d w i t h
a s p h a l t
I n o p e r a t i o n

I n o p e r a t i o n
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Row 5
s c r e e n i n g

S l a g m i l l
t h i c k e n e r

S t a n d b y f u e l
s t a t i o n

. ' • W a s t e | -;4|
• • L o c a t i o n " --~^:t
•''" "> ••: "', ::.-..-?rf

Pan o f th e
s l a g m i l l

Part o f t h e
s l a g m i l l

F o o t p r i n t
u n d e r new
s m e l t e r

! $ Y i > e , ' a r s * o f . ' , : . ^ b 7 . : '; V o p e r a t i o n • ' ' • • : : . 'f . ' ' - ' - " " • • • ; ' - • " " ' ; • ' „ " • " - 7
1977- 1998

1977- 1996

1 9 2 3 - 1 9 7 3

.s Proce s s used

S c r e e n ou t
very l a r g e
c h u n k s o f
s l a g p r i o r t o
c r u s h i n g i n
s l a g m i l l
Remove
wa t e r f r o m
s l a g
c o n c e n t r a t e

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

• P r o d u c t

B o u l d e r - l e s s
s l a g

S l a g con.

N o . 6 f u e l
o i l and waste
o i l b l e n d

T y p e a n d
v o l u m e o f
waste
B u i l t o n s l a t
no was t e s

2700 cy,
b a c k f i l l e d
a n d a s p h a l t
covered

25,000 c u b i c
y a r d s
p e t r o l e u m
t a i n t e d s o i l s

Current
. s t a t u s

D e m o l i s h e d
in 1998

D e m o l i s h e d
in 1 9 9 6 , in
use now as
part o f t h e
K r e s s h a u l
road
D e m o l i s h e d
in 1990, now
u n d e r s m e l t e r

TRANSPORTA TION BY RAIL

Eas t Y a r d

RR yard s o i l s

R a i l y a r d east
o f s m e l t e r

R a i l y a r d
b e h i n d
s m e l t e r

R a i l r o a d s t i l l
in use

R a i l r o a d s t i l l
in use -

D u m p i n g
g r o u n d

L o a d i n g a n d
o f f l o a d i n g o f
c o n c e n t r a t e s

S t o c k p i l e s o f
p r o d u c t s

C o n c e n t r a t e s

S e e s m e l t e r
l a n d f i l l t o t a l ,
a p p r o x
56,500 cy

N o r e m v o a l ,
s p i l l e d
c o n c e n t r a t e s
u n d e r an
o p e r a t i o n a l
f a c i l i t y

C l e a n e d u p
or c a p p e d

O p e r a t i o n a l

PIPELINES
S l a g t a i l s
p i p e l i n e

S e c t i o n 1 7
p u m p

F r o m s l a g
m i l l t o .
M a g n a
s p l i t t e r

F r o m
f r e s h w a t e r
source to
s m e l t e r

1 9 7 7 -
p r e s e n t

? - p r e s e n t

T r a n s p o r t
s l a g t a i l s t o
M a g n a
T a i l i n g s
P o n d -
S u p p l i e s
s m e l t e r w i t h
water

S l a g t a i l s

W a t e r

C h a r a c t e r -
ized - no
removal
n e e d e d

N o removal
ne ed ed

O p e r a t i o n a l

O p e r a t i o n a l
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P r o c e s s
water
p i p e l i n e

W e a k acid
p i p e l i n e

W e a k a c i d
l i f t s t a t i o n

W a s t e : . :
L o c a t i o n '..• •:.-.••.:.. |,_. -\---y
W a t e r l e a k s
t y p i c a l l y
went to the
w e t l a n d s

A c i d l e a k s
t y p i c a l l y
went to the
w e t l a n d s

L e a k s
t y p i c a l l y t o
nearby
w e t l a n d s

' . Y e a r s o f •
^operation':. . ,;
! V ^ i : l ' ^ ' - ' ' - . : > . J

7 - p r e s e n t

7 - pr e s en t

7 - 1 9 9 8

Proce s s used
f ; / ' •

C o n v e y a n c e
of water to
m i l l

C o n v e y a n c e
o f waste
water to
t r e a t m e n t
p l a n t
P u m p i n g o f
w a s t e s

P r o d u c t

I n d u s t r i a l
water s

W a s t e water

W a s t e wat er

T y p e a n d
. v o l u m e of

waste
N o removal
n e e d e d

N o removal
n e e d e d

9 1 7 1 t o n s
( 8 2 4 5 c y )

C u r r e n t
s t a t u s

O l d e r
p i p e l i n e
a b a n d o n e d .
new one is
f o r m e r weak
a c i d p i p e l i n e
Now in use
f o r p r o c e s s
wat er s

D e m o l i s h e d

WA TER MA NA CEMENT
S e c t i o n 2 1
RO Plant

East and
W e s t Proce s s
water p o n d s

J a p a n e s e
S p r i n g s

'
S p r i n g s 3 - 5

L e a k s to
u n d e r l y i n g
s o i l s , wa s t e s
to p r o c e s s
water l i n e

L e a k s to
u n d e r l y i n g
c l a y l i n e r s .
o v e r f l o w s t o
s t orm water
p o n d s
P o t e n t i a l
p o i n t " of •
d i s c h a r g e o f
c o n t a m i n a t e d
g r o u n d wa t e r
P o t e n t i a l
p o i n t o f
d i s c h a r g e o f
c o n t a m i n a t e d
ground water

7 - 1 9 9 5

1 9 9 5 -
p r e s e n t

.

.

T r e a t m e n t o f
s m e l t e r
i n t a k e wat er s

S t o r a g e a n d
s e t t l i n g ba s in
f o r s m e l t e r
p r o c e s s wat er

S p r i n g s a n d
s e e p s f e e d a
s m a l l
w e t l a n d area

I n t e r m i t t e n t
f l o w t o
G a r f i e l d
w e t l a n d s '

I n t a k e wat er

P r o c e s s
water

W a t e r

W a t e r

S e e t o t a l
f r o m
M a t e r i a l
H a n d l i n g

M u c k e d o u t
o c c a s i o n a l l y

_

_

D e m o l i s h e d ,
t h e n used as
a s m e l t e r
d e c o n p a d .
now in use as
a r e a d y l i n e
f o r m a t e r i a l s
h a n d l i n g .
I n o p e r a t i o n

S t i l l f l o w s

I n t e r m i t t e n t
f l o w s

4.40



F a c i l i t y

W o o d e n
f l u m e

W a s t e " . '
L o c a t i o n ' ^

,.

U s e d t o
convey f l o w s
f r o m K e s s l e r
Creek to
c u l v e r t

' Y e a r s - o f ' •
o p e r a t i o n

9

Proces s used .

F l u m e ,
c l o g g e d w i t h
s e d i m e n t s

P r o d u c t

S e d i m e n t s

T y p e a n d
v o l u m e o f
waste
3 1 9 4 c y
s e d i m e n t s

C u r r e n t
s t a t u s

C l e a n e d u p ,
s e d i m e n t s t o
A r t h u r
R e p o s i t o r y

SMELTER WASTE AREAS
B l a c k Rock
T a i l i n g s .
Pond
S m e l l e r S l a g

L a s t C h a n c e
P o n d

F l u e Dust
D i s p o s a l area

East S t o r m -
water P o n d

W e s t S t o r m -
water P o n d

R R C r o s s i n g
S p i l l

S m e l t e r
l a n d f i l l s

1 m i l e west
o f s m e l t e r

J u s t nor th o f
s m e l t e r on
b o t h s i d e s o f
S H 2 0 1

N o r t h o f
s m e l t e r a l o n g
e n t r a n c e road
J u s t s o u t h o f
s t a c k

Down-
g r a d i e n t o f
s m e l t e r on
east s i d e
Down-
g r a d i e n t o f
s m e l t e r on
w e s t - s i d e
East o f
s m e l t e r a l o n g
t ra ck s •
S o u t h b e h i n d
s m e l t e r

1 9 7 7 - 1984

1 9 0 5 - 1979

7 - 1 9 9 3

1970- 1990

1 9 9 5 -
p r e s e n t

1 9 9 5 -
p r e s e n t

2000

1 9 5 9 - 1 9 9 1
( l o w e r ) ,
1 9 9 1 -
p r e s e n t
( u p p e r )

T a i l i n g s
i m p o u n d -
ment
S l a g h e a p

R e t e n t i o n
b a s i n

D u m p

R e t e n t i o n
ba s in

R e t e n t i o n
b a s i n

A c c i d e n t a l
s p i l l

L a n d f i l l s

s l a g t a i l i n g s

S l a g

S l a g
c o n c e n t r a t e
s p i l l s
4 p i l e s o f
f l u e d u s t

S t o r m w a t e r
and u p s e t
water s

S t o r m w a t e r
and u p s e t
water s

C o n t a m i n a t e
d s o i l s

C o n c e n t r a t e s ,
f l u e d u s t s ,
u n k n o w n s

434,000 cy

2 0 m i l l i o n
t o n s

N o t r e c o rd ed

I n c l u d e d i n
s m e l t e r
l a n d f i l l t o t a l ,
s e e a l s o
T a b l e 12 .3
f o r R C R A
w a s t e s
6 . 5 m i l l i o n
g a l l o n s
c a p a c i t y

3 . 5 m i l l i o n
g a l l o n s
c a p a c i t y

6 t o n s

3 5 2 , 9 5 6 t o n s
( 1 6 l , 0 9 8 c y )

C a p p e d

S t o r e d i n
p l a c e a n d
t i s e d in
c o n s t r u c t i o n
a c t i v i t i e s
N e w p o n d
b u i l t o n t h e
s i t e
C l e a n e d u p

I n u s e

I n u s e

C l e a n e d u p

M o s t l y
e x c a v a t e d ,
r e m a i n d e r
c a p p e d .
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- F a c i l i t y ; '.

S m e l t e r
p a r k i n g l o t

;Wake:; • ^-;\
L o c a t i o n : ' "<:.<•}

^ • - • :

T o west o f
new s m e l t e r

• ^ e ' a r s v ' o f ; ' - • : , / . ; '
. " ' . X - T ? ' - • • • . • . ' ' - . i: - - opera t i on- , , . ;

? - p r e s e n t

^•Process used '

F a l l o u t ,
r u n o f f

Product

D e m o l i t i o n
d u s t ,
o v e r f l o w s
f r o m s l a g
m i l l

T y p e and
v o l u m e o f
waste
S l a g
c o n c e n t r a t e .
v o l u m e s not
r e corded

Current
s t a t u s

P a r k i n g l o t
c l e a n e d a f t e r
each
i n c i d e n t , s l a g
c o n c e n t r a t e s
r e c y c l e d .

5. L o c a t i o n o f c o n t a m i n a t i o n , e x p o s u r e s
T h e c o n t a m i n a t i o n w a s s ca t t e r ed t h r o u g h o u t t h e o p e r a b l e u n i t . I t w a s u s u a l l y
a s s o c i a t e d w i t h t h e f o o t p r i n t o f f o r m e r b u i l d i n g s , u n d e r n e a t h overhead H u e s a n d
conveyor s , at f o r m e r s t o rage p l a c e s where i n t e r m e d i a t e p r o d u c t s were s tored on
the g r o u n d , near r a i l r o a d t ra ck s , a l o n g p i p e l i n e c o r r i d o r s , in d r a i n a g e c a n a l s , and
i n f o r m e r i m p o u n d m e n t s . T h e e x p o s u r e s t o humans were p r i m a r i l y t o i n d u s t r i a l
and c o n s t r u c t i o n workers a t t h e s i t e (see S e c t i o n 1). A l t h o u g h t h i s area i s no t
p r i m e w i l d l i f e h a b i t a t because o f t h e pre s ence o f heavy i n d u s t r i a l u sage , i t i s
u p g r a d i e n t o f t h e G a r f i e l d a n d s m e l t e r w e t l a n d s wh i ch p r o v i d e h a b i t a t f o r a
v a r i e t y o f w i l d l i f e , e s p e c i a l l y b i r d s . E c o l o g i c a l r i s k s t u d i e s r e v e a l e d tha t t h e
e l e m e n t o f most concern for b ird e x p o s u r e was s e l e n i u m . S e l e n i u m in the water
i s taken up by a q u a t i c i n v e r t e b r a t e s whi ch are a f o o d source for i n s e c t i v o r o u s
b i r d s (see S e c t i o n 1 ) .

D . S c o p e a n d R o l e o f O p e r a b l e U n i t
T h e s m e l t e r a n d acid p l a n t o p e r a b l e un i t ( O U 1 3 ) concerns t h e s o l i d was t e s ( b o t h
h a z a r d o u s and n o n - h a z a r d o u s ) and c o n t a m i n a t e d s o i l s in the v i c i n i t y o f the
s m e l t e r a n d f o r m e r s m e l t e r s . T h e s e s u r f a c e was t e s have been i m p l i c a t e d i n
c o n t a m i n a t i o n o f t h e g r o u n d w a t e r in th e v i c i n i t y o f t h e s m e l t e r ( O U 2 3 ) and have
washed down into t h e w e t l a n d s a n d t h e Great S a l t Lake ( O U 2 2 ) j u s t d o w n g r a d i e n t
o f th e s i t e . D u r i n g o p e r a t i o n s o f th e s m e l t e r s , a irborne e m i s s i o n s have been
i m p l i c a t e d a s a source o f c o n t a m i n a t i o n t o t h e M a g n a S o i l s ( O U 9 ) a n d K e s s l e r
Canyon (OU 1 9 ) . W a s t e water f r o m the s m e l t e r was the source of the m e t a l s in
t h e t r e a t m e n t s l u d g e s in th e w e t l a n d s (OU 8). Slag t a i l i n g s ar e d i s p o s e d a t th e
Magna T a i l i n g s Pond (OU 1 5 ) . W a s t e s f r o m the s m e l t e r have migra t ed to a
v a r i e t y of l o c a t i o n s . OU 13 concerns o n l y tho s e wastes which have s tayed at the
site.

E. C u r r e n t and p o t e n t i a l F u t u r e S i t e and Resource U s e s
The land on which the s m e l t e r i s l o c a t e d i s zoned M-2 ( m a n u f a c t u r i n g , heavy
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i n d u s t r i a l ) b y S a l t Lake C o u n t y . D u e t o a n e x c e l l e n t t r a n s p o r t a t i o n i n f r a s t r u c t u r e
i n c l u d i n g nearby highways and rai l service, the s i t e i s l i k e l y to remain an
i n d u s t r i a l s i t e . T h e s m e l t e r i t s e l f m a y c o n t i n u e o p e r a t i o n s a s a c u s t om s m e l t e r
even f o l l o w i n g c l o s u r e o f o ther m i n i n g f a c i l i t i e s . T h e f u t u r e o f t h e s i t e w i l l
d e p e n d on economic c o n d i t i o n s at the t i m e of mine c l o s u r e . O t h e r l a n d uses are
p o s s i b l e .

F . S u m m a r y o f S i t e Risks
1 . C h e m i c a l s o f Concern
H u m a n h e a l t h r i s k a s s e s sment c a l c u l a t i o n s r e v e a l e d tha t t h e c h e m i c a l s l i k e l y t o b e
o f h i g h e s t concern a t th e s m e l t e r were l e a d , a r s en i c , and cadmium. The e c o l o g i c a l
r i s k a s s e s sment s u g g e s t e d that s e l e n i u m w o u l d be a concern at the s m e l t e r a l s o ,
m a i n l y because i t c o u l d wash down i n t o w e t l a n d s a d j a c e n t t o t h e s m e l t e r
c o m p l e x . T a b l e s 4.6, 4.7 and 4.8 give a summary of c o n c e n t r a t i o n s of l e a d ,
arsenic and s e l e n i u m at the s m e l t e r , s m e l t e r i n f r a s t r u c t u r e , and s m e l t e r waste s i t e s .
( C a d m i u m i s n o t i n c l u d e d because t h e c o n c e n t r a t i o n s r a r e l y e x c e e d e d i n d u s t r i a l
l a n d u s e a c t i o n l e v e l s ) .

TABLE 4.6
R A N G E O F L E A D , A R S E N I C , A N D S E L E N I U M C O N C E N T R A T I O N S A T S M E L T E R S

S i t e A r s e n i c C o n c e n t r a t i o n s - .
' / " - • ' li'f ' V • ' • . • i < - . • . ,'-;•'".'•'. ' '; ; ( m g / K g ^ ;,;,;;; ••_;•„; ;;;;, .- . . - . ;
.Mak-|\-^;P; f ; ' .' • • - ; ." ". -..: . M e a n ' :

; Lead c onc en t ra t i on s
• M g / K g ) . . . ' •;•:.
C.Max Mean

S e l e n i u m c o n c e n t r a t i o n s
( m g / K g )
M a x Mean

Reverb, s m e l t e r
S m e l t e r
power
house ( p r e - .
r e m o v a l )
S m e l t e r
power
house
( p o s t
r e m o v a l )

565

255

132

149.1 ...

1140

824

241

394.2

58

24.3

4.2

10.2

4.43



S i t e

S m e l t e r
power
house
( p o s t
r e c l a i m )
S m e l t e r
power
house
c o o l i n g
tower ( p o s t
d e m o )
Reverb.
m i x i n g
chamber
( p r e -
c a p p i n g )
R R f l u e
du s t ( p r e -
r e m o v a l ,
s o i l s )
R R f l u e
du s t ( p r e -
r emoval .
b r i c k s )
RR f l u e
du s t (back-
f i l l )

A r s e n i c c onc en tra t i on s '
( i n g / K g ) , • , >,:•; . : •:•' ., .

. Max. | v;^
28.4

73

12.400

66970

3506

39.0

:;Meang>^
11 .0

38.3

3562

60870

1654

1 1 . 7

•Lead c onc en t ra t i on s
. ( m g / K g )
gax.-. :;

48.4

201

1 8 , 1 0 0

120,600

75.6

23.4

.Mean
12.5

92.7

4051

71,066

69.4

38.0

S e l e n i u m c o n c e n t r a t i o n s
( m g / K g )
Max
<0.5

<4

780

1 0 1 4

89.1

<0.5

Mean
0.5

<4

120.9

6 1 2

66.8

<0.5

N o r a n d a S m e l t e r
Overhead
f l u e s ( f e e d
gas, pre-
r e m o v a l )

131 ,000 • 1 3 1 , 0 0 0 41 ,100 41,000 324" 324
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S i t e '

Overhead
f l u e s ( t a i l
gas, pre
r e m o v a l )
Lower
E c o d y n e
c o o l i n g
tower p o s t -
d e m o l i t i o n
U p p e r
E c o d y n e
c o o l i n g
tower p o s t -
d e m o l i t i o n
S h o t
c o o l e r s
M i s c .
s m e l t e r
b l d g s
N o r a n d a
H o t M e t a l s
f o o t p r i n t
( p r e -
r e m o v a l )
N o r a n d a
H o t M e t a l s
f o o t p r i n t
( p o s t -
r e m o v a l )
N o r a n d a
H o t M e t a l s
f o o t p r i n t
( p o s t -
r e c l a i m )

• ' ) " / - ' ' ^ ' ! ' " . - " * • . / : ; ' " ' y ' :•..Arsenic e o h e e i i t f a ' t i c m s x ; •=. • - . , - . • - ; • - • . . . r j - ; , * - ' . . . • • • ! . „• ( m g / K g ) - ' ; : 1 ; - ; : ; , / ; " ; ;,:-..,;:
M a x . ;
169

83.4

28

Mean '
1 6 9 ( f a i l e d

T C L P )

83.4

28

-Lead concentra t ions
i W K g ) ; ' , • : . . : • ' , .

Max
107

93.8

1 1 5

/ M e a n
107

93.8

1 1 5

S e l e n i u m conc en tra t i on s
' ( r a g / K g )
Max
20

<5

<4

Mean
20

<5

<4

s e e H o t M e t a l s c h a r a c t e r i z a t i o n a n d p o s t removal d a t a

924

2100

35.6

88

1428

24.5 ' •

4390

1940

17.9

279.5

1 2 1 5

12.0

136

225

5.8

6.0

97

4.5

4.45



. - S i t e ) ,-,;•• J ,

U n d e r
conveyors
t o N o r a n d a
( p o s t -
r e m o v a l )

. s. • •''• -'•" ' .V: •>. •-.-' •' •' ':; Ars en i c ' e o n e e r i t r a t i d n s -::;;• :;|m|^^.,;g: :;i;;;';7;=-;/;f,;;
• -̂ /r "" =..-* ,̂' Max .4 : ."•;;:-

390
i : M'ean. . " , , ; ' - . . ; ' ' " :
' 7 8 . 5

:;;Lead c onc en tra t i on s
^ r n g / K g )
: Max

356
Mean
1 1 0

S e l e n i u m c o n c e n t r a t i o n s
( m g / K g )
Max
<0.5

Mean
<0.5

N e w S m e l t e r
Outo-
k u m p u
s m e l t e r
s o i l s ( p r e -
r e m o v a l )
Outo-
k u m p u
s m e l t e r
s o i l s ( p o s t -
removal
S m e l t e r

s o i l s
( e x c a v a t e d
f r o m
basement
area)

7250

141

2946

815

46.5

455

28,500

1240

3003

1744

108.4

602

3 6 1 1

38.2

370

98.7

0.7

35.8

A c i d p l a n t s
A c i d p l a n t
#7 ( s o i l s ,
pre-
r e m o v a l )
A c i d p l a n t
#7 ( s o i l s , •
p o s t -
r e m o v a l ) ,
now u n d e r
a s p h a l t

8680

2 1 3 0

760.3

412.3

31,600

8630

2 7 1 8

1046

2740

416

1 6 1 . 6

47.5

4.46



S i t e

A c i d P l a n t
#8 and gas
h a n d l i n g
( p r e -
r e m o v a l )
A c i d p l a n t
#8 and gas
h a n d l i n g
( p o s t
r e m o v a l ) .
now u n d e r
a s p h a l t
A c i d tank
f a r m

A r s e n i c c onc en tra t i on s N

. ( m g / K g ) , : l v , v . , : . ; ; ; ; . ; . ,

..Max. r •, . - ,V
7250

2240

Mean; • • • , . - •
856

208

Lead c o n c e n t r a t i o n s
> ( - r n g / K g )
; ; M a x
28500

10700

Mean
2234

540.3

S e l e n i u m c o n c e n t r a t i o n s
( m g / K g )
Max
3 6 1 1

320

Mean
170.9

8.5

R e m e d i a t i o n v ia a RCRA c o r r e c t i v e a c t i o n p e r m i t

M a t e r i a l s H a n d l i n g
P r a x a i r
T h a w shed
( p r e -
r e m o v a l )
T h a w shed
( p o s t -
r e m o v a l ) ,
now under
a s p h a l t
C h e r r y
bowl (pre-
r e m o v a l )
Cherry
bowl
( p o s t -
r e m o v a l )

o p e r a t i o n a l , no t c harac t e r i z ed
1 1 , 2 0 0

1220

6600

1000

1 3 1 3

254.3

1200

428.9

13,300

4810

3060

1910 '

1 8 6 5

905.5

557

606.7

23.9

59.5

52.2

13.9

5.9

7.6

7.3

5.3
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S i t e

Cherry
bowl
( p o s t -
r e c l a i m )
M a t e r i a l s
H a n d l i n g
b u i l d i n g s
( p o s t -
d emo , pre-
r e m o v a l )
M a t e r i a l s
H a n d l i n g
( p o s t
r e m o v a l )
M a t e r i a l s
H a n d l i n g
( p o s t -
r e c l a i m )
S l a g P o t
C o o l i n g
R o u n d -
house ( p r e -
r e c l a i m )
Round-
house
( p o s t -
r e c l a i m )
Row 5
s c r e e n i n g
S l a g m i l l
t h i c k e n e r
( p r e -
r e m o v a l )

A r s e n i c - concen tra t i on s
(mg/Kg): ; ̂  • ; ; ; ;;

. ' M a x . | . : \ . ; / . ;
9.7

1200

167

35.2

; Mean . v
8.1

421

48.4

35.2

Lead concentra t i on s
• ( n i g / K g )

/ M a x
4.1

3890

2 1 3

1.6

Mean
2.9

761

82

1.6

S e l e n i u m c o n c e n t r a t i o n s
' ( m g / K g )

Max
0.5

169

0.5

O.5

Mean
O.5

49

0.5

O.5

o p e r a t i o n a l , s u r f a c e paved w i t h s l a g

1 1 6 0

20.9

398

17.7 .

1080

<0.5

673

<0.5

13.5

1.1

4.0

0.7

S u r f a c e covered w i t h s l a g , n o t c h a r a c t e r i z e d

1850 364 2610 541 2 1 8 25.3
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S i t e - • ' = - . _ . • / ; :

S l a g m i l l
t h i c k e n e r
( p o s t
r e m o v a l )
now under
a s p h a l t
S t a n d b y
f u e l
s t a t i o n *

• • . - . V - • : . > ; > •̂ ••..- : • • ( • • ' - ' • • . • • . : . • ' • " ' - - • • : •/ A r s e i i i c ' - p o r i c e h t s p a t i o h s . ; : ; : s• • • • ( • m o f K a ^ ' . ; , - " • ; • . ' ? . . - . ' / • - • • ; ; " ; : ' - • - -\ & • - . & / ' - - * * - ' " " * - ' ' r ' . . ' • • '- " - : - ' , ' . . - • - ? • • ! • ; - . . . • ' •

M a x .
94.2

366.7

Mean
52.7

61.6

P E e : a ' d : ( ? 6 r i c e h

Max
129

1302

[ r a t i o n s

Mean
76.9

69.3

S e l e n i u m concentra t i on s

Max
3.9

<0.5

Mean
0.9

<0.5

* T h e concern at t h i s s i t e was p e t r o l e u m c o n t a m i n a t i o n

T A B L E 4 . 7
R A N G E O F L E A D , A R S E N I C , A N D S E L E N I U M C O N C E N T R A T I O N S I N S O I L S

A T S M E L T E R I N F R A S T R U C T U R E S I T E S ( p p m , u n l e s s o therwi s e n o t e d )

L o c a t i o n A r s e n i c ? c onc en tra t i on s ' -;;;
;;niax J • -•f'-1: r n i e a n , ' - - . • . ' ' • ' : • '

•Sead C o n c e n t r a t i o n s
"max mean

S e l e n i u m C o n c e n t r a t i o n s
max mean

T r a n s p o r t a t i o n
East Y a r d
( p r e -
r e r h o v a l )
East Y a r d
( p o s t -
r e m o v a l )
East Y a r d
( p o s t -
r e c l a i m )

2140

224 "-

168

544

59

49.9

4650

470

466

1287

125

102

837

9.0

9.0

7 1 . 3

2.0

2.1
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Loca t i on; , ...,.;

RR yard
s o i l s
( a c t i v e , no t
c l e a n e d
u p )

; A r s e n i c ^ c ^ n ' c ^ n l f a f l b n s - ^ '
• max -| '*. f t p s

10900
S S l I

1 6 1 7

j v L e a d C o n c e n t r a t i o n s
^rriax

14000
mean
2300

S e l e n i u m C o n c e n t r a t i o n s
max
156

mean
66.6

P i p e l i n e s
S l a g t a i l s
p i p e l i n e
(no
r e m o v a l )
S l a g s l u r r y
l i n e ( n o
a c t i o n )
S e c t i o n 1 7
p u m p
Proce s s
water
p i p e l i n e
W e a k acid
p i p e l i n e
( N E
b r a n c h )
( N o a c t i o n )
W e a k acid
p i p e l i n e
( n o a c t i o n )
weak acid
l i f t s t a t i o n
( p r e -
r e m o v a l )
W e a k acid
l i f t s t a t i o n
( p o s t -
r e m o v a l )

348

23.3

34 u g / L in
water
348

125

348

4370

3000

40.4

10.4

7.7 u g / L in
water
108

29.5

108

741

367

961

13.7

15 u g / L in
water
961

179

961

1300

835

77.7

3.7

4.3 u g / L in
water
208

77.3

208

636

2 1 9

12.5

N o d a t a

1 3 u g / L in
water
N o d a t a

12.5

12.5

81.4

9.2

1.8

N o d a t a

3 u g / L in
water
N o d a t a

1.2

1.8

29.1

5.3
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L o c a t i o n :

Weak acid
l i f t s t a t i o n
( p o s t -
r e c l a i m )

Arsenic concentra t ions:
max, i : ' ; • . . ' . . .
155 " .

•-mean- , ' : ;
80.1

\ Lead C o n c e n t r a t i o n s
;rnax '.
228

: mean
108

S e l e n i u m C o n c e n t r a t i o n s
max
8.4

mean
3.9

W a t e r management
S e c t i o n 2 1
RO p l a n t
East and
W e s t
p r o c e s s
water
p o n d s
J a p a n e s e
S p r i n g s 1 -
2
J a p a n e s e
S p r i n g s 3 -
5
W o o d e n
f l u m e ( p r e -
r e m o v a l )
W o o d e n
f l u m e
( p o s t
r e m o v a l )
W o o d e n
f l u m e
( p o s t
r e c l a i m )

P o r t i o n s t i l l covered w i t h c oncr e t e , rest o f d a t a under p o w e r h o u s e p r o j e c t .

9 5 1 0

<5 u g / L in
water

1 4 1 u g / L
in water

5 1 5 0

3 1 6

38.7

7055

<5 u g / L in
water

1 4 1 u g / L
in water

641.3

137

25.5

8040

<5 u g / L in
water

<5 u g / L in
water

3490

2500

22.1

4530

<5 u g / L in
water

<5 u g / L in
water

662

578

13.4

154

5 u g / L in
water

47 u g / L in
water

564

<0.5

8.3

80.8

5 u g / L in
water

25 u g / L in
water

49.9

<0.5 •

6.1

4.51



T A B L E 4 . 8
R A N G E O F L E A D , A R S E N I C , A N D S E L E N I U M C O N C E N T R A T I O N S

A T S M E L T E R W A S T E P I L E S

L o c a t i o n .

B l a c k
Rock
T a i l i n g s
Pond
S m e l t e r
S l a g
( U t a h )
L a s t
C h a n c e
Pond
F l u e Dust
D i s p o s a l
A r e a
E. S t o r m -
water p o n d
W . S t o r m -
water pond
RR
c r o s s i n g
s p i l l ( p o s t
r e m o v a l )
S m e l t e r ,
K e s s l e r
C a n y o n
d u m p s
( 1 9 9 5 , p r e
r e m o v a l )

^-Arsenic ' C o n c e n t r a t i o n s j
: :riiax '• ' ' :xf-
2900

523

' m e a n
1081

489

rLead ' C o n c e n t r a t i o n s
max
6200

4000

mean
2247

1 9 5 2

S e l e n i u m C o n c e n t r a t i o n s
max
300

1 4 . 3 J

mean
<70

6 . 5 j

F o r m e r f o o t p r i n t u n d e r n e a t h current W e s t S t o r m w a t e r Pond

s e e S m e l t e r l a n d f i l l s i n K e s s l e r C a n y o n

l i n e d p o n d s s t i l l o p e r a t i o n a l

80.1

3 1 . 1 0 0

80.1

1967.4

103

35,600

103

2048.9

7.8

244

7.8

28.8

4.52



L o c a t i o n

S m e l t e r ,
K e s s l e r
Canyon
d u m p s
(2000, pre
r e m o v a l )
S m e l t e r ,
K e s s l e r
C a n y o n
d u m p s
( p o s t -
r e m o v a l )
S m e l t e r ,
K e s s l e r
Canyon
d u m p s
( p o s t
r e c l a i m )
S m e l t e r
p a r k i n g l o t

Arser i i c C o n c e n t r a t i o n s
max :
69,800

2830

194

1 5 5

mean
1491

1 7 1 . 7

68.1

1 5 5

Lead C o n c e n t r a t i o n s
max
135,000

9190

340

309

mean
1757

343.5

43.8

309

S e l e n i u m C o n c e n t r a t i o n s
max
1788

577

44.8

6.1

mean
14.2

8.2

2.1

6.1

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1. Reduce or e l i m i n a t e e x p o s u r e o f i n d u s t r i a l workers t o s o i l s w i t h

u n a c c e p t a b l e c o n c e n t r a t i o n s o f h a z a r d o u s c o n t a m i n a n t s ;

2. Preven t c o n t a m i n a t i o n of ground water by e l i m i n a t i n g sources of g r o u n d .
water c o n t a m i n a t i o n or c o n t a i n i n g c o n t a m i n a t i o n so tha t i t doe s not
c on t inue to l e a c h i n t o the ground water;

3. E l i m i n a t e or c on ta in c o n t a m i n a t e d m a t e r i a l s which m i g h t wash down i n t o
s e n s i t i v e w e t l a n d h a b i t a t s ;

4. . Notify l o c a l governmenta l ag enc i e s of any wastes r e m a i n i n g on s i t e which
c o u l d po s e a threat t o f u t u r e o c c u p a n t s o f t h e land f o l l o w i n g f a c i l i t y
c l o s u r e .
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H . T h e S e l e c t e d Remedy
1 . P r e v i o u s C l e a n u p s
Over the pa s t d e c a d e , th e s m e l t e r ha s been the f o c u s o f numerous c l e a n u p s
a s s o c i a t e d w i t h a C E R C L A Emergency R e s p o n s e A c t i o n . S o m e o f t h e c l e a n u p s

-- were c o n d u c t e d in c o n j u n c t i o n w i t h the c o n s t r u c t i o n of new f a c i l i t i e s . A
summary o f the c l e a n u p s i s g i v e n in T a b l e 4.9.

T A B L E 4 . 9
S M E L T E R C L E A N U P A C T I V I T I E S

Loca t i on A c t i o i r T a k e n Date C o m p l e t e d
SMELTING FACILITIES
R e v e r b e r a t o r v S m e l t e r

S m e l t e r P o w e r h o u s e

M i x i n g C h a m b e r

RR f l u e du s t

S m e l t e r b u i l d i n g d e m o l i s h e d .
U n d e r l y i n g c o n t a m i n a t e d
s o i l s p a r t i a l l y removed a n d
s tored at C h e r r y Bowl.
Remainder o f waste i s under
new s m e l t e r b u i l d i n g or
c a p p e d w i t h a s p h a l t .
A s b e s t o s r emoved ,
e q u i p m e n t s a l v a g e d and
c l e a n e d , a n d b u i l d i n g
d e m o l i s h e d . T h e concre t e
f o u n d a t i o n was removed.
U n d e r l y i n g c o n t a m i n a t e d
s o i l s removed down to 5 f e e t ,
r emainder was c a p p e d w i t h
c l ean f i l l .
A c c e s s i b l e f l u e . d u s t
removed, r emain ing du s t
c a p p e d . D e m o l i t i o n was not
done because a w a l l h o l d s up
an ac t iv e road.
A c c e s s i b l e f l u e du s t
removed, rest s ea l ed in p l a c e
by c a p p i n g bo th end s o f th e
f l u e s ( u n d e r an ac t iv e
r a i l r o a d )

1978 - d e m o l i t i o n
1992 - s o i l s r e m o v e d , new
s m e l t e r c o n s t r u c t e d o n t o p o f
r e m a i n i n g c o n t a m i n a t i o n

1998

Run-on con tro l F a l l , 2002,
r e m a i n d e r o f work p e n d i n g

1993
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L o c a t i o n A c t i o n : T a k e n Date C o m p l e t e d
N o r a n d a S m e l t e r B u i l d i n g d e m o l i s h e d u s i n g

e x p l o s i v e s . S t e e l d e c o n ' e d
b e f o r e s o l d f o r s c rap . S o m e
e q u i p m e n t w a s s o l d . C o p p e r
f o u n d under t h e b u i l d i n g w a s
r e c y c l e d . The anode bay
f o u n d a t i o n ( c o n c r e t e ) wa s
saved. S u r f a c e s o i l s were
removed and the r e m a i n d e r
o f t h e c o n t a m i n a t i o n c a p p e d .

1997

Overhead F l u e s F l u e s were c u t i n t o s e c t i o n s
then lowered to the ground.
T h e f l u e s e c t i o n s were
c a p p e d at b o t h end s and were
t r a n s p o r t e d to a R C R A
l a n d f i l l w i th t h e was t e s s t i l l
i n s i d e t h e s t a i n l e s s s t e e l
p i p i n g .

1997

C o o l i n g towers , i n c l u d i n g :
E c o d y n e C o o l i n g T o w e r
U p p e r E c o d y n e C o o l i n g
T o w e r

L i l l y H o f f m a n C o o l i n g
T o w e r
T r o m b o n e C o o l i n g T o w e r

A s b e s t o s was removed
b e f o r e d e m o l i t i o n .

1996

S h o t c o o l e r C o n t a m i n a t e d s o i l s were
removed as part of the
N o r a n d a s m e l t e r c l e a n u p .

1997

O l d s m e l t e r s o i l s C o n t a m i n a t e d s o i l s were
removed. Large c o p p e r
n u g g e t s were cut up and
removed. The area was then
r e v e g e t a t e d .

1997 (see N o r a n d a s m e l t e r )
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L o c a t i o n
N e w s m e l t e r s o i l s

A c i d P l a n t s

A c i d P l a n t 7

A c i d T a n k F a r m

T h a w S h e d •

• A c t i o n T a k e n
M o s t o f t h e c o n t a m i n a t e d
s o i l s were removed in the
pro c e s s o f p r e p a r i n g t h e
ground for the basement and
f o u n d a t i o n s o f the new
s m e l t e r . R e m a i n i n g
c o n t a m i n a t i o n i s u n d e r n e a t h
the new b u i l d i n g .
A c i d p l a n t s 5, 6, 7, and 8
were d e m o l i s h e d .
C o n t a m i n a t e d s o i l s
u n d e r n e a t h th e p l a n t s were
removed. The area is now
paved and most is in use as a
c o n c e n t r a t e s t orage p a d .
A s b e s t o s i n s u l a t i o n r emoved,
s l u d g e s f r o m tank s r emoved ,
t a n k s wa shed , th en
d i s m a n t l e d , concre te under
p l a n t r emoved, c o n t a m i n a t e d
s o i l s removed down to 3 - 14
on ea s t ern e n d , and 1 . 5 - 3
f e e t on western e n d ;
r e m a i n i n g c o n t a m i n a t i o n was
c a p p e d wi th c l ean f i l l .
T a n k s were d e m o l i s h e d ,
some i m p a c t e d s o i l s f r o m
s p i l l s were removed. A
trench t o c o l l e c t s u l f u r i c acid
was dug d o w n g r a d i e n t .
C o l l e c t e d m a j o r part o f 1 9 9 1
s p i l l s . E a r l i e r s p i l l s n o t
a d d r e s s e d .
W a s t e s removed or r e c y c l e d .
A r e a paved and is used to
l oad c onc en tra t e s f o r s a l e .
S o m e wastes remain in p l a c e
u n d e r n e a t h t h e r a i l r o a d

Date C o m p l e t e d
1993

1998

1997

o n g o i n g under RCRA
C o r r e c t i v e A c t i o n

2001
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L o c a t i o n • 1 • • ' • • ' i • ' v
C h e r r y bowl

M a t e r i a l s H a n d l i n g B l d g

R o u n d h o u s e

Row 5 S c r e e n i n g

S l a g M i l l T h i c k e n e r

S t a n d b y f u e l s t a t i o n

A c t i o n T a k e n
V a r i o u s i n t e r m e d i a t e
p r o d u c t s s o r t e d , r e c y c l e d ,
r e p r o c e s s e d , waste s removed.
S o m e wastes remain in p l a c e
u n d e r n e a t h t h e r a i l r o a d
G a l b e s t o s removed.
S t r u c t u r e s d e m o l i s h e d ,
c o n s t r u c t i o n d e b r i s
d e c o n t a m i n a t e d by w a s h i n g ,
c o n t a m i n a t e d s o i l s removed
A s b e s t o s was r emoved , t h en
t h e s t r u c t u r e d e m o l i s h e d
S t r u c t u r e d e m o l i s h e d ,
u n d e r l y i n g s o i l s were s l a g
S t r u c t u r e d e m o l i s h e d , arsenic
t a i n t e d s o i l s u n d e r n e a t h t h e
f a c i l i t y removed
D e m o l i s h e d , s o i l s
c o n t a m i n a t e d w i t h p e t r o l e u m
h y d r o c a r b o n s were removed.
Sit e now u n d e r n e a t h n ew
s m e l t e r .

Date C o m p l e t e d
2001

1997

1997

1998

1996

1990

SMELTER INFRASTRUCTURE
East Y a r d

R R Y a r d S o i l s

S l a g T a i l s P i p e l i n e

S e c t i o n 1 7 P u m p

C o n t a m i n a t e d s o i l s removed
t o t h e A r t h u r S t e p b a c k
R e p o s i t o r y .
N o c l e a n u p - t h i s area i s s t i l l
o p e r a t i o n a l
N o c l e a n u p , n o t h i n g f o u n d -
t h i s area i s s t i l l o p e r a t i o n a l
A s e c t i o n o f t h i s p u m p house
was removed to p r o v i d e
be t t er access, but no waste s
were e x p o s e d . •

2001

-

-
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L o c a t i o n ^ ; - ' r l " ' H : ; ' . ' ' "
Proce s s water p i p e l i n e
W e a k A c i d p i p e l i n e

W e a k A c i d L i f t S t a t i o n

S e c t i o n 21 RO P l a n t

East and W e s t Proce s s W a t e r
P o n d s

J a p a n e s e S p r i n g s 1 - 2
J a p a n e s e S p r i n g s 3 - 5
W o o d e n f l u m e

^ A c t i o n T a k e n
A b a n d o n e d d u e t o f a i l u r e
S o u t h e r n branch now used as
pro c e s s water p i p e l i n e . N o
c o r r i d o r c o n t a m i n a t i o n
f o u n d .
A p o r t i o n of the s t a t i o n was
d e m o l i s h e d , s o i l s removed t o
t h e A r t h u r S t e p b a c k
R e p o s i t o r y and the r e m a i n d e r
c a p p e d .
T h e b u i l d i n g w a s
d e m o l i s h e d , bu t the c oncre t e
f o u n d a t i o n was saved for use
as a decon pad
W e s t Proc e s s W a t e r Pond
was c on s t ru c t ed on the .
f o o t p r i n t o f t h e f o r m e r L a s t
C h a n c e P o n d . T h e H O P E
l i n e r has been r e p a i r e d
several t imes due to tears
N o a c t i o n
N o a c t i o n
S e d i m e n t s b e h i n d check d a m
and in and u n d e r a wooden
f l u m e removed t o t h e A r t h u r
S t e p b a c k R e p o s i t o r y

Date C o m p l e t e d
1999

2001

1996

1997

-
-
2000

SMELTER WASTE AREAS..
B l a c k Rock T a i l i n g s Pond W a s t e s c a p p e d i n p l a c e w i th

t o p s o i l and r e v e g e t a t e d
1984
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L o c a t i o n
S m e l t e r S l a g

Las t C h a n c e Pond

F l u e Dust D i s p o s a l Area

R R c r o s s i n g s p i l l

S m e l t e r L a n d f i l l s i n K e s s l e r
Canyon

S m e l t e r P a r k i n g L o t

A e t i o n i - F a k e n
S l a g used a s r a i l r o a d b a l l a s t
by U n i o n P a c i f i c and as a
d r a i n a g e b l a n k e t in the
c o n s t r u c t i o n o f t h e N o r t h
E x p a n s i o n o f t h e M a g n a
T a i l i n g s Pond b y K e n n e c o t t .
I t w a s a l s o used a s f i l l a t
various l o c a t i o n s . S o m e
washed i n t o t h e a d j a c e n t S l a g
Lagoon. A l t h o u g h h i g h in
arsenic , the s l a g i s no t
l e a c h a b l e .
S e d i m e n t s removed and
r e cyc l ed . A new l i n e d pond
was b u i l t a t t h e s i t e o f t h i s
o l d e r f a c i l i t y
F l u e d u s t s removed a n d sent
t o RCRA l a n d f i l l
W a s t e s e x c a v a t e d and
removed t o A r t h u r S t e p b a c k
R e p o s i t o r y
M o s t o f l o w e r l a n d f i l l waste s
removed t o A r t h u r S t e p b a k
R e p o s i t o r y w i t h r e m a i n d e r
c a p p e d . T h e u p p e r l a n d f i l l
(concr e t e m o n o f i l l w a s t e s )
was l e f t in p l a c e , non-
hazardou s
S p i l l e d c onc en tra t e p i c k e d u p
and r e c y c l e d . Rout ine
s w e e p i n g f o r f u g i t i v e d u s t s .

Date C o m p l e t e d
K e n n e c o t t c o n t i n u e s to use
t h e s l a g in c o n s t r u c t i o n
p r o j e c t s .

1994

1998

2000

2001

2. A d d i t i o n a l c l e a n u p s required as a part of t h i s Record of Deci s ion.
F o l l o w i n g f a c i l i t y c l o sur e a n d d e m o l i t i o n o f a n y s m e l t i n g f a c i l i t i e s , t h e land
u n d e r n e a t h each c l o s e d f a c i l i t y must be charac t e r i z ed and s o i l s removed to the
A r t h u r S t e p b a c k R e p o s i t o r y and th e s t a g i n g area. A s - g e n e r a t e d RCRA wastes
must b e r e c y c l e d or removed t o a p p r o v e d o f f - s i t e f a c i l i t y . Aft er removal o f any
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c o n t a m i n a t e d s o i l s , t h e s i t e w i l l b e c a p p e d w i t h a t l e a s t 1 8 " o f c l e a n f i l l ( i f
unexcavat ed wastes r emain), r e g r a d e d and r e v e g e t a t e d , u n l e s s the s i t e i s to be re-
used f o r c o n s t r u c t i o n o f a n e w i n d u s t r i a l f a c i l i t y .
T h r e e m a p s s h a l l b e p r o d u c e d : ( 1 ) M a p s h o w i n g a l l known l o c a t i o n s o f was t e s ,
r e g a r d l e s s o f hazardous subs tance c o n t e n t , because the s e wastes m i g h t pose
c h a l l e n g e s d u r i n g any new c o n s t r u c t i o n - t h i s map s h a l l a l s o i n c l u d e areas whi ch
have n o t been s a m p l e d d u e t o i n a c c e s s i b i l i t y ; ( 2 ) M a p s h o w i n g a l l known
l o c a t i o n s o f wastes and s o i l s wh i ch exceed t y p i c a l r e s i d e n t i a l l a n d u s e a c t i o n
l e v e l s f or l ead and arsenic (500 ppm l e a d , 50 ppm a r s e n i c ) , wh i ch c o u l d b e used
b y f u t u r e l a n d u s e p l a n n e r s a n d d e v e l o p e r s t o d e t e r m i n e i f a d d i t i o n a l c l e a n u p s
m i g h t b e needed s h o u l d th e l a n d u s e c h a n g e ; and (3) Map s h o w i n g a l l known
l o c a t i o n s o f wastes and s o i l s which exceed the n o n - r e s i d e n t i a l l a n d u s e s t a n d a r d s
as d e t a i l e d in t h i s Record o f D e c i s i o n .
R e m e d i a l a c t i o n may b e required a t t h e s i t e o f t h e f o r m e r A c i d T a n k F a r m ,
c u r r e n t l y b e i n g a d d r e s s e d t h r o u g h a RCRA C o r r e c t i v e A c t i o n . P u m p i n g a t a
c o l l e c t i o n t r e n c h d e s i g n e d t o t r a p s u l f u r i c acid a n d s u l f u r i c ac id r e a c t i o n p r o d u c t s
h a s r e c e n t l y been turned o f f because t h e t r ench i s n o l o n g e r c o l l e c t i n g s i g n i f i c a n t
q u a n t i t i e s o f m a t e r i a l s . The reason f or t h i s o b s e r v a t i o n i s no t c l e a r , bu t c o u l d b e
r e l a t e d to dry c o n d i t i o n s at the s i t e . Because t h i s s i t e i s c l o s e in p r o x i m i t y to the
w e t l a n d s , a s e n s i t i v e h a b i t a t , f u r t h e r ac t ion under C E R C L A a u t h o r i t i e s may be
nece s sary a t t h i s l o c a t i o n . C o n t i n g e n c y r e m e d i a l d e s i g n s s h a l l b e d e v e l o p e d t o
pr ev en t m i g r a t i o n o f s u l f u r i c acid a n d s u l f u r i c acid r e s i d u e s i n t o t h e a d j a c e n t
w e t l a n d s .
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S e c t i o n 5: R e f i n e r y ( K e n n e c o t t N o r t h Zone OU 14)
A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n

1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e unit
T h e r e f i n e r y o p e r a b l e uni t o f t h e K e n n e c o t t N o r t h Z o n e ( O U 1 4 ) c o m p r i s e s
f a c i l i t i e s wh i ch p e r f o r m t h e f i n a l o r e p r o c e s s i n g s t e p a n d a c t u a l l y p r o d u c e s t h e
m e t a l s f o r s h i p m e n t a n d sa l e . T h e c o p p e r i s p u r i f i e d i n e l e c t r o l y t i c t ank s whi ch
p r o d u c e wastes s i m i l a r t o e l e c t r o p l a t i n g s h o p s . T h e s l u d g e s f r o m t h e e l e c t r o l y t i c
r e f i n i n g ar e then pro c e s s ed t o recover th e p r e c i o u s m e t a l s . P r i o r t o 1 9 9 5 , t h i s
proce s s r e l i e d on h i g h t e m p e r a t u r e f u r n a c e s and r e a c t i o n s , s i m i l a r t o s m e l t e r s .
A f t e r 1 9 9 5 , th e pro c e s s wa s changed t o s e q u e n t i a l p r e c i p i t a t i o n and d i s s o l u t i o n t o
s e p a r a t e o u t t h e var iou s m e t a l s . A s i m p l i f i e d f l o w chart i s g i v e n i n F i g u r e 5 . 1 .
L i q u i d waste s were d i s c h a r g e d o n s i t e a t f i r s t , t h e n l a t e r t o t h e W W T P where t h e
m e t a l l i c wastes ended up in th e s l u d g e p o n d s (OU 8). T h e r e i s a ground water
p l u m e a s s o c i a t e d w i t h t h e p r e - 1 9 9 5 p r e c i o u s m e t a l s o p e r a t i o n s , b u t t h a t i s sue i s
covered i n a ' d i f f e r e n t o p e r a b l e u n i t ( O U 23).
2. F a c i l i t i e s l o c a t e d w i t h i n OU 14
A l i s t o f i n d i v i d u a l f a c i l i t i e s a n d waste s i t e s a t t h e r e f i n e r y c o m p l e x i s g i v e n i n
T a b l e 5 . 1 .

T A B L E 5 . 1
L I S T O F F A C I L I T I E S A T O U 1 4 A N D G E N E R A L D E S C R I P T I O N

F A C I L I T Y ' F U N C T I O N RELATION TO OU 14
F A C I L I T I E S A S S O C I A T E D W I T H O P E R A T I O N S
O l d R e f i n e r y C o p p e r w a s r e f i n e d

e l e c t r o l y t i c a l l y in the tank
house. T h e tankhous e s t i l l
p e r f o r m s t h i s f u n c t i o n . T h e
o l d p r e c i o u s - m e t a l s r e f i n e r y
s e p a r a t e d and p u r i f i e d
p r e c i o u s m e t a l s f r o m t h e
s l i m e s f o r m e d d u r i n g t h e
e l e c t r o l y t i c r e f i n i n g o f
c o p p e r . P y r o m e t a l l u r g i c a l
t e c h n i q u e s were used.

The T a n k h o u s e ha s been
modernized and is s t i l l in use.
T h e o l d p r e c i o u s m e t a l s
b u i l d i n g w a s l o c a t e d j u s t t o
the west of the R e f i n e r y
t ankhou s e .
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F i g u r e 5 . 1 : F L O W C H A R T A T R E F I N E R Y

C o p p e r anode p l a t e s
s h i p p e d f r o m s m e l l e r

T a n k H o u s e - c o p p e r d i s s o l v e s
f r o m anode and p l a t e s out on
c a t h o d e ( w i t h h e l p o f e l e c t r i c i t y )

P r e c i o u s M e t a l s
R e f i n e r y

G o l d , s i l v e r ,
s e l e n i u m

W a s h e d , b u n d l e d ,
s h i p p e d A t f i r s t , c l u m p e d i n

E v a p o r a t i o n P o n d ,
L a t e r , t r e a t e d a t W W T P
N o w , m e t a l s recovery

5.2



F A C I L I T Y ; • F U N C T I O N R E L A T I O N T O O U 1 4
O l d P r e c i o u s M e t a l s f o o t p r i n t T h e ground u n d e r n e a t h t h e

o l d r e f i n e r y p r e c i o u s m e t a l s
b u i l d i n g .

W a s t e s were f o u n d u n d e r t h e
b u i l d i n g a f t e r i t w a s
d e m o l i s h e d . T h e s e was t e s
are the s u s p e c t e d source of a
s e l e n i u m - t a i n t e d ground
water p l u m e .

N e w R e f i n e r y N e w pr e c i ou s m e t a l s b u i l d i n g
which p e r f o r m s the same
f u n c t i o n a s t h e o ld r e f i n e r y ,
bu t uses s e q u e n t i a l l e a c h i n g
a n d p r e c i p i t a t i o n t e c h n i q u e s
to recover the g o l d and s i l v e r .

Locat ed to the west of the
f o r m e r p r e c i o u s m e t a l s
r e f i n e r y .

N e w P r e c i o u s M e t a l s
f o o t p r i n t

The ground on whi ch the new
b u i l d i n g w a s c o n s t r u c t e d .

T h e l a n d h a d f o r m e r l y been
used as a s t o c k p i l e area and
needed to be c l e a n e d up
b e f o r e it c ou ld serve as a
b u i l d i n g s i t e .

E l e c t r o l y t e P u r i f i c a t i o n B l d g T h i s f o r m e r b u i l d i n g w a s
used to recover m e t a l s
d i s s o l v e d i n t h e e l e c t r o l y t e
b e f o r e reuse or d i s p o s a l

T h e concre t e c o n t a i n e d
p r e c i o u s m e t a l s and the
ground under t h e b u i l d i n g
was c o n t a m i n a t e d .

Lead S h o p T h i s b u i l d i n g w a s used t o
f a b r i c a t e t h e l e a d tank l i n e r s
f o r m e r l y used in the
t a n k h o u s e .

T h i s f o o t p r i n t w a s s t u d i e d ,
but not c o n t a m i n a t e d

O i l S t o r a g e C o n t a i n m e n t berms around
o i l tanks .

N e a r t a n k h o u s e .

B o i l e r B l d g B o i l e r b u i l d i n g s t u d i e d d u e t o
h i g h l ead cont ent in air

N e a r t a n k h o u s e , t h e l ead
came f r o m l e a d p a i n t .

A s s a y L a b C h e m i c a l and p h y s i c a l lab
a s s o c ia t ed w i t h r e f i n e r y .
Duct s were f i l l e d wi th du s t

A d j a c e n t t o t h e r e f i n e r y . T h e
lab f u n c t i o n was moved to
the new l a b o r a t o r y at A r t h u r .

B r i d g e Crane U s e d to ho i s t anode s and
c a t h o d e s i n s i d e t h e
t ankhou s e . T h i s w a s
removed f r o m t h e b u i l d i n g

T h e crane h a s been s o l d . N o
c o n t a m i n a t i o n was a s s o c i a t e d
w i t h t h i s removal
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FACILITY; 'I: . . . r;?^^ F l i l N C r r i O N ; RELATION TO OU 14
W A S T E L O C A T I O N S A S S O C I A T E D W I T H T H E R E F I N E R Y
R e f i n e r y E v a p o r a t i o n P o n d s

East R a i l y a r d

E l e c t r o l y t e p i p e l i n e

W e s t L a y d o w n Y a r d

K e s s l e r S p r i n g D u m p

R I - R 2 C o n t a i n m e n t

Bosh Pond

S a n t a F e Bas in

S t o r m water Canal

U s e d to "evaporate" waste s
f r o m the r e f i n e r i e s and the
e l e c t r o l y t e p u r i f i c a t i o n
proce s s .

A d u m p near the r a i l r o a d
used f o r f l y a s h , s l a g a n d
metal d e b r i s
A p i p e l i n e c a r r y i n g
e l e c t r o l y t e f r o m t h e r e f i n e r y
t o t h e W W T P .
A h i s t o r i c d u m p f o r m e t a l
d e b r i s and c o n s t r u c t i o n
m a t e r i a l s
A h i s t o r i c d u m p o f
c o n t a m i n a t e d s o i l s p r o b a b l y
f r o m the r e f i n e r y - c o n t a i n e d
h i g h c o n c e n t r a t i o n s o f s i l v e r .
N e a r two above ground d i e s e l
s t o r a g e t a n k s . S o i l s were
t a i n t e d w i t h p e t r o l e u m .
W a t e r s t o rage tank f o r
c o o l i n g water f o r t h e anode
r e m e l t i n g f u r n a c e s a t the o ld
r e f i n e r y
A d u m p i n g ground b e h i n d
t h e f u e l tanks
A f o r m e r d r a i n a g e converted
i n t o s tqrmwater canal . A l s o
dra ined o f f s p i l l s f r o m s u m p s

T h e p o n d w a s l o c a t e d b e h i n d
t h e r e f i n e r y c o m p l e x . T h e
waste p e r c o l a t e d i n t o t h e
ground c r e a t i n g a ground
water p l u m e .
T h e r a i l r o a d i s s t i l l
o p e r a t i o n a l . T h e d u m p h a s
been r e t i r e d .
N o l o n g e r i n use.

C l e a n e d up , no t reused.

L o c a t e d near K e s s l e r S p r i n g s
across t h e h i g h w a y f r o m t h e
r e f i n e r y

A r e a paved over for use as
anode s t o r a g e area.

C o n c r e t e l i n e d , a n d c l e a n e d
out o c c a s i o n a l l y .

N o t i n service

S t o r m w a t e r d r a i n f o r most o f
OU 14

T O W N S I T E
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F A C I L I T Y
G a r f i e l d T o w n s i t e

F U N C T I O N
A c o m p a n y town l o c a t e d j u s t
d o w n h i l l f r o m t h e r e f i n e r y
s i t e

R E L A T I O N T O O U 1 4
K e n n e c o t t s o l d the town to a
d e v e l o p e r a n d t h e p e o p l e
moved away. The house s
were moved or d e m o l i s h e d
a n d t h e d e v e l o p e r t h en s o l d
the l and back to K e n n e c o t t .
Air q u a l i t y in the town was
not good . The town was
l o c a t e d j u s t t o t h e nor th o f t h e
r e f i n e r y .

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1 . A c t i v i t i e s a t t h e s i t e wh i ch l ed t o c o n t a m i n a t i o n

T h e next s t e p o f t h e c o p p e r recovery p r o c e s s i s r e f i n i n g o f t h e c o p p e r a n o d e s
p r o d u c e d by the s m e l t e r . The c o p p e r anodes are 99.6% pure c o p p e r w i t h
i m p u r i t i e s i n c l u d i n g g o l d , s i l v e r , p l a t i n u m , a n d o t h e r p r e c i o u s m e t a l s . T h e
r e f i n i n g s t e p seeks t o p u r i f y th e c o p p e r and t o recover the p r e c i o u s m e t a l by-
p r o d u c t s . T h e r e f i n e r y a t K e n n e c o t t p u r i f i e s t h e c o p p e r u s i n g a n e l e c t r o l y t i c
m e t h o d b y which e l e c t r i c a l current causes c o p p e r t o m i g r a t e f r o m t h e anode p l a t e
a n d t h e n p l a t e o u t o n a s t a i n l e s s s t e e l s t a r t e r c a t h o d e p l a t e . N o n - c o p p e r e l e m e n t s
p r e c i p i t a t e and fa l l t o th e b o t t o m o f th e e l e c t r o l y t e c e l l s and are known by th e
general term "s l imes". The s l i m e s are t h en sent to a p r e c i o u s m e t a l s recovery
o p e r a t i o n . T h e c o p p e r p r o d u c e d b y t h e r e f i n e r y i s 99.96% pure ( c a t h o d i c c o p p e r ) .
It i s t h e r e f i n e r y that p r o d u c e s t h e f i n a l p r o d u c t and most o f t h e b y - p r o d u c t s o f t h e
o r e p r o c e s s i n g , s m e l t i n g , a n d r e f i n i n g o p e r a t i o n s . A d e s c r i p t i o n o f t h e f a c i l i t i e s
a s s o c i a t e d w i t h t h e r e f i n e r y i s g iv en i n t h e f o l l o w i n g .
FAC/LITIES ASSOCIA TED WITH OPERA T10NS
Old Refinery: In 1950, K e n n e c o t t c o m p l e t e d c o n s t r u c t i o n o f an e l e c t r o l y t i c
r e f i n e r y l o c a t e d about 1.5 m i l e s east o f the s m e l t e r . By 1 9 6 3 , the r e f i n e r y had
been e x p a n d e d and the c a p a c i t y was 16,000 tons o f r e f i n e d c o p p e r per m o n t h
( 1 9 2 , 0 0 0 - t o n s / y e a r ) . In 1 9 8 8 , the owners r e p o r t e d the c a p a c i t y a t 240,000 tons o f
r e f i n e d c o p p e r p e r year. T h e r e f i n e r y o p e r a t e d i n t w o s t e p s . F i r s t , t h e c o p p e r
a n o d e s ' p r o d u c e d b y t h e s m e l t e r were p l a c e d i n t a n k s w i t h e l e c t r o l y t e c o n t a i n i n g
m a i n l y . . s u l f u r i c ac id. S t a r t e r p l a t e s o f c o p p e r were p l a c e d be tween t h e anodes i n
the tank. S e c o n d , low v o l t a g e d i r e c t current was sent t h r o u g h the anode s ,
e l e c t r o l y t e a n d ca thode s . C o p p e r d i s s o l v e d f r o m t h e anode p l a t e s , m i g r a t e d t o t h e
c a t h o d e , and there d e p o s i t e d on the c a t h o d e s . After about 28 d a y s , the c a t h o d e s
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were removed f r o m the t a n k s , th e e l e c t r o l y t e d r a i n e d (for r eu s e) and the s l i m e s a t
t h e b o t t o m o f t h e t a n k s were c o l l e c t e d . The c o p p e r c a t h o d e s were washed and
p a c k a g e d f or s h i p m e n t and sa l e .
T h e s l i m e s f r o m t h e b o t t o m o f t h e t a n k s were sent t o t h e P r e c i o u s M e t a l s
B u i l d i n g , a l s o known a s t h e S i l v e r R e f i n e r y B u i l d i n g , a l s o known a s t h e s l i m e
T r e a t m e n t P l a n t . T h e pro c e s s there i n c l u d e d l e a c h i n g , f i l t e r i n g , f u s i n g , a n d then
s m e l t i n g t h e s l i m e s t o create a g o l d / s i l v e r a l l o y c a l l e d dore. T h e dore w a s
e l e c t r o l y t i c a l l y r e f i n e d t o s e p a r a t e t h e g o l d f r o m t h e s i l v e r . T h e s i l v e r w a s
c o l l e c t e d o n c a t h o d e s a n d t h e g o l d p r e c i p i t a t e d t o t h e b o t t o m o f t h e c e l l . T h e g o l d
m u d i s recovered a n d e l e c t r o l y t i c a l l y r e f i n e d a g a i n . T h i s t i m e t h e g o l d p l a t e d o u t
on the ca thode and the p l a t i n u m and p a l l a d i u m stayed in the e l e c t r o l y t e . T h e s e
b y - p r o d u c t s were a l s o recovered. I n 1 9 8 8 , K e n n e c o t t r e p o r t e d tha t t h e c a p a c i t y o f
t h i s o p e r a t i o n was 295,000 ounces o f g o l d per year and 2,250,000 ounces o f s i l v e r
per year. T h i s p ro c e s s took about 45 day s .
S e l e n i u m w a s a l s o a b y - p r o d u c t o f t h e P r e c i o u s M e t a l s recovery proc e s s . B e f o r e
t h e i n i t i a l s m e l t i n g s t e p which p r o d u c e d dor e , t h e s l i m e s were heated t o v o l a t i l i z e
t h e s e l e n i u m . S u l f u r d i o x i d e w a s a d d e d t o convert t h e s e l e n a t e s a n d s e l e n i t e s t o
e l e m e n t a l s e l e n i u m . T h e s e l e n i u m w a s recovered f r o m t h e o f f - g a s e s , f i l t e r e d , a n d
th en p u r i f i e d in a r e t or t . The p r o d u c t i o n rate was about 220,000 p o u n d s o f 99%
pure s e l e n i u m per year.
T h e r e was a w i d e v a r i e t y o f wastes p r o d u c e d by the o ld r e f i n e r y . F r o m 1950 to
1 9 7 9 . waste s g enera t ed d u r i n g t h e p u r i f i c a t i o n o f t h e e l e c t r o l y t e s o l u t i o n s a t t h e
E l e c t r o l y t e P u r i f i c a t i o n B u i l d i n g were d i s p o s e d o f in an "evaporat ion" p o n d
b eh ind t h e r e f i n e r y ( s e e R e f i n e r y E v a p o r a t i o n P o n d ) . A f t e r 1 9 7 9 , t h e s e was t e s
were sent t o t h e W W T P ( s e e O U 8 ) . S p i l l s o f s l i m e s o n t h e concre t e f l o o r s o f t h e
b u i l d i n g created p r e c i o u s concre te i n d e e d . U p o n l a t e r d e m o l i t i o n o f t h e b u i l d i n g ,
the concrete was re cyc l ed to recover these l o s t m e t a l s . K e n n e c o t t d i s c ov er ed tha t
s everal o f t h e p i p e s and s u m p s under th e b u i l d i n g had l e a k e d over th e years.
S i g n i f i c a n t c o n c e n t r a t i o n s o f g o l d , s i l v e r a n d s e l e n i u m were f o u n d under t h e
b u i l d i n g when t h e b u i l d i n g w a s d e m o l i s h e d . Other d e p o s i t s o f s l i m e s o r i g i n a t i n g
f r o m the r e f i n e r y were f o u n d in d u m p s near the r e f i n e r y . The reasons for t h i s
d u m p i n g are unknown. A dore s lag .wa s a l s o p r o d u c e d , but i t was t y p i c a l l y
r e c y c l e d . S o m e of the d i e s e l f u e l used in, the b o i l e r house a l s o l e a k e d out and was
f o u n d when t h e s t r u c t u r e s were d e m o l i s h e d . T h e l e a k s o f s e l e n i u m p r o c e s s c i r c u i t
waters are the s u s p e c t e d p r i m a r y source of the s e l e n i u m ground water
c o n t a m i n a t i o n i n t h e r e f i n e r y area ( s e e O U 2 3 ) . T h e o l d p r e c i o u s m e t a l s b u i l d i n g
was 1.7 acres.
The o ld r e f i n e r y was m o d e r n i z e d in 1995 (see new r e f i n e r y ) , and several o f the
o l d e r b u i l d i n g s were d e m o l i s h e d or c onver t ed to o th e r uses (see new r e f i n e r y , l ead
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s h o p , e l e c t r o l y t e p u r i f i c a t i o n b u i l d i n g , b o i l e r h o u s e )
N e w refinery: I n 1 9 9 5 , K e n n e c o t t m o d e r n i z e d t h e i r r e f i n e r y t o increase t h e
c a p a c i t y t o mat ch th e c a p a c i t y o f t h e n ew s m e l t e r and reduce l a b o r co s t s . The
t a n k h o u s e w a s k e p t b u t t h e p r o c e s s f o r t h e e l e c t r o l y t i c o p e r a t i o n w a s u p d a t e d : ( 1 )
t h e l e a d l i n e d e l e c t r o l y s i s t a n k s were r e p l a c e d w i t h acid r e s i s t a n t p o l y m e r
c o n c r e t e ; (2) th e s u b s t r u c t u r e s and f l o o r s o f th e t a n k h o u s e were r e p l a c e d w i t h acid
r e s i s t a n t c oncre t e; ( 3 ) a l l t h e p i p i n g w a s r e p l a c e d a n d s u m p s a n d d r a i n s
c o n s t r u c t e d a s part o f a c l o s e d l o o p c o n t a i n m e n t s y s t e m ; (4) the e l e c t r o l y s i s
s y s t e m began t o u s e th e F a l c o n b r i d g e - K i d d pro c e s s which used s t a i n l e s s s t e e l
c a t h o d e s tar t er sh e e t s ra th er than c o p p e r ; ( 5 ) more c e l l s were a d d e d ; ( 6 ) n e w
r e c t i f i e r s were i n s t a l l e d t o increase t h e e l e c t r i c current t o t h e c e l l s ; ( 7 ) c a t h o d e s
were moved t o th e p a c k a g i n g area o f th e t a n k h o u s e u s i n g A u t o m a t e d G u i d e d
V e h i c l e s ra ther than overhead cranes; ( 8 ) c a t h o d e s were c o r r u g a t e d f o r e a s i e r
s h i p p i n g ; ( 9 ) t h e e l e c t r o l y t e p u r i f i c a t i o n p r o c e s s w a s i m p r o v e d t o a l l o w more
recovery o f s l i m e s a n d e l e c t r o l y t e f o r r e c y c l i n g ; ( 1 0 ) a l l waste s g o t o t h e h y d r o m e t
p l a n t f o r recovery o f m e t a l s . T h e c o p p e r p r o c e s s i n g rate i s n o w about 310,000
t o n s o f p u r i f i e d c o p p e r p e r year.
A n e n t i r e l y n e w proc e s s i s used f o r p r e c i o u s m e t a l s recovery. S l i m e s f r o m t h e
t a n k h o u s e ar e s t i l l d e l i v e r e d t o th e new p r e c i o u s m e t a l s b u i l d i n g bu t th e new
proc e s s i n v o l v e s a series o f s e q u e n t i a l l e a c h i n g a n d p r e c i p i t a t i o n s t e p s ra th er t h a n
h i g h t e m p e r a t u r e s m e l t i n g o p e r a t i o n s . G o l d i s removed f r o m s o l u t i o n s o f
p r e c i o u s metal c h l o r i d e s by s o l v e n t e x t r a c t i o n . S e l e n i u m i s removed by r e d u c t i o n
w i t h s u l f u r d i o x i d e . R h o d i u m , p l a t i n u m , a n d p a l l a d i u m a r e recovered f r o m t h e
l e a c h s o l u t i o n . T h e i n s o l u b l e c h l o r i d e s l i m e s c o n t a i n t h e s i l v e r which i s f u r t h e r
l e a c h e d , r e - p r e c i p i t a t e d , a n d reduced t o m e t a l l i c f o r m . H i g h t e m p e r a t u r e s a r e
used o n l y for c a s t i n g p u r p o s e s . P r o d u c t i o n rates now are about 500,000 ounces o f
g o l d each year, and 4,000,000 ounces of s i l v e r each year. The new p r e c i o u s
m e t a l s r e f i n e r y was b u i l t on ground t h a t had been used f o r m e r l y as a s t o c k p i l e for
d e m o l i t i o n m a t e r i a l s a n d s o i l s f r o m t h e o l d p r e c i o u s m e t a l s b u i l d i n g . T h e s i t e
required some c l e a n u p b e f o r e the new b u i l d i n g was c o n s t r u c t e d .
Electrolyte Purification Building: T h i s b u i l d i n g , par t o f the o ld r e f i n e r y , housed a
p u r i f i c a t i o n ' p l a n t f o r e l e c t r o l y t e . T h e p u r p o s e w a s t o remove i m p u r i t i e s f r o m t h e
e l e c t r o l y t e and r e cyc l e i t back to the tankhou s e o f the r e f i n e r y . It m a i n t a i n e d the
e l e c t r o l y t e s o l u t i o n , c o n t r o l l e d c o p p e r c on t en t a n d s o l u b l e i m p u r i t i e s such a s
arsenic , a n t i m o n y , and b i s m u t h , and c o n t r o l l e d organi c s by e l e c t r o w i n n i n g in c e l l s
c o n t a i n i n g i n s o l u b l e l ead anodes. I t .had 4 8 l e a d l i n e d concrete c e l l s . W a s t e s
f r o m t h i s proce s s were d i s p o s e d - o f b ehind th e b u i l d i n g a t t h e r e f i n e r y e v a p o r a t i o n
pond between -1950 and 1979, Then" the wastes were sent to the WWTP (see OU
8 ) . T h e E l e c t r o l y t e P u r i f i c a t i o n b u i l d i n g w a s d e m o l i s h e d i n 1996 , a n d
c o n t a m i n a t e d s o i l s under t h e b u i l d i n g removed. S o m e o f t h e d e m o l i t i o n d e b r i s
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was c o n t a m i n a t e d w i t h g o l d and s i l v e r and the s e m a t e r i a l s were r e c y c l e d . The
spac e was used a s a s t a g i n g area for d e m o l i t i o n o f the a d j a c e n t o ld P r e c i o u s
M e t a l s b u i l d i n g . I t w a s 0.55 acres.
Lead Shop: The l e a d s h o p was used to m a n u f a c t u r e l e a d l i n i n g s f or the
e l e c t r o l y t i c c e l l s i n t h e t ankhou s e . T h e l ead s h o p b u i l d i n g w a s d e m o l i s h e d i n
1997. S o i l s under t h e b u i l d i n g d i d n o t c o n t a i n hazardou s s u b s t a n c e s above a c t i o n
l e v e l s . I t w a s 0 .11 acres.
Oil Storage: T h e r e was an oil s t o r a g e t a n k on the r e f i n e r y s i t e e q u i p p e d w i t h a
berm s u r r o u n d i n g i t t o c o n t a i n s p i l l s . A p i p e goes t h r o u g h t h e berm. P e t r o l e u m
con tamina t i on is su spe c t ed . It was 1.1 acres.
Boiler building: T h i s b u i l d i n g was a 100 f e e t x 100 f e e t b u i l d i n g which housed
b o i l e r s s e r v i n g t h e r e f i n e r y c o m p l e x . Because o f h i g h l e a d i n some a t m o s p h e r i c
s a m p l e s , th e s i t e wa s c h a r a c t e r i z e d . The l ead came f r o m l ead p a i n t used in th e
b u i l d i n g . T h e b u i l d i n g w a s d e m o l i s h e d i n 1 9 9 5 . T h e s o i l s under t h e b u i l d i n g
were not c o n t a m i n a t e d . It was 0.25 acres.
Assay Lab: The A s s a y Lab b u i l d i n g was 100 f e e t x 100 f e e t and housed the
l a b o r a t o r y f a c i l i t i e s a t t h e o l d r e f i n e r y . T h i s f u n c t i o n w a s t r a n s f e r r e d t o t h e n e w
c o n s o l i d a t e d l a b o r a t o r y near t h e A r t h u r A d m i n i s t r a t i o n B u i l d i n g . C o n t a m i n a t i o n
was f o u n d in the hood duc t work. The d u c t work was c l e a n e d out b e f o r e the
b u i l d i n g w a s d e m o l i s h e d i n 1995 . T h e s o i l s u n d e r n e a t h t h e b u i l d i n g were n o t
c o n t a m i n a t e d . It wa s 0.25 acres.
Bridge Crane: T h e b r i d g e crane o r i g i n a l l y l o c a t e d i n t h e m a t e r i a l s h a n d l i n g
p o r t i o n o f the r e f i n e r y t a n k h o u s e was no l o n g e r needed when the r e f i n e r y was
m o d e r n i z e d . I t w a s removed f r o m t h e b u i l d i n g a n d s o l d . Removal o f t h e crane
did not p r o d u c e any wastes.
WASTE LOCA TIONS ASSOCIA TED WITH THE REFINER Y
Refinery Evaporation Pond: Between 1950 and 1974, a d e p r e s s i o n b e h i n d the
r e f i n e r y was used as a waste d i s p o s a l pond for s p e n t e l e c t r o l y t e and o ther r e f i n e r y
w a s t e s . ' T h e p o n d w a s 6 - 1 4 f e e t i n d e p t h . T h e wastes c o n t a i n e d very h i g h
s e l e n i u m and arsenic and f l o w e d in to the p o n d at a rate of about 100 g p m .
A l t h o u g h the area was c a l l e d ah "evaporat ion" p o n d , i t i s c l e a r tha t the main
method o f ' d i s p o s a l o f the s e waste waters w a s p e r c o l a t i o n i n t o t h e u n d e r l y i n g
g r a v e l s . R e p o r t s vary as to whe ther or not the pond was l i n e d w i t h c l a y . T h i s
seems u n l i k e l y since t h e m e t a l s a s s o c i a t ed w i t h t h e e l e c t r o l y t e c o u l d b e f o u n d
under the pond at d e p t h s down to 55 f e e t or more. The p o n d measured 200 f e e t
by 600 f e e t , or about 2.75 acres. The pond has u n d e r g o n e several a t t e m p t s at
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c l e a n i n g . In 1972. the p o n d was d r a i n e d and 830 t o n s o f s e d i m e n t were removed.
The s e d i m e n t s were so h i g h in c o p p e r , s i l v e r and g o l d , the s e d i m e n t s were sent to
t h e s m e l t e r f o r r e c y c l i n g . I n 1 9 8 2 , s e d i m e n t s / s o i l s were aga in e x cava t ed a n d
r e c y c l e d t o t h e s m e l t e r . I n 1 9 9 7 , ano ther 3 f e e t o f s o i l s were r emoved , b a c k f i l l
a d d e d , a n d t h e area c a p p e d . T h e r e i s c o n t a m i n a t i o n l e f t i n p l a c e u n d e r t h e cap .
C o n t a m i n a t i o n o f s e l e n i u m and ar s eni c in the vadose zone p e r s i s t s a l l th e way to
g r o u n d w a t e r at a d e p t h o f 45 f e e t . The p o n d i s a s u s p e c t e d s e c o n d a r y source of
s e l e n i u m c o n t a m i n a t i o n i n t h e r e f i n e r y g r o u n d w a t e r p l u m e (see O U 2 3 ) .
East Rail Yard Site: The East Rai l Y a r d Site i s a bench area a l o n g the r a i l r o a d
c o r r i d o r near the r e f i n e r y which was a l s o a d u m p i n g ground for f l y a s h . s l a g , and
other metal debris. It was 4.8 acres.
Electrolyte Pipeline Corridor: T h i s was a p i p e l i n e t h a t carr i ed s p e n t e l e c t r o l y t e
a n d o th er was t e s f r o m t h e r e f i n e r y t o t h e W W T P . I t w a s 0 . 6 acres.
West Laydown Yard: L o c a t e d in t r e n c h e s next to the r a i l r o a d near the r e f i n e r y was
a h i s t o r i c d u m p o f d e m o l i t i o n d e b r i s , r e f i n e r y was t e s , l a b o r a t o r y was t e s , a n d f i l l
s o i l s . The area was 75 f e e t x 350 f e e t at a d e p t h of 2 - 12 f e e t d e e p . It was
c l e a n e d up in 1997. It wa s 1 .3 acres.
Kessler Spring Dump: I m m e d i a t e l y a d j a c e n t t o th e K e s s l e r S p r i n g wa s a d u m p o f
r e f i n e r y was te s c o n t a i n i n g h i g h v a l u e s o f c o p p e r , ar s en i c a n d s i l v e r . I t w a s
c l e a n e d up in 1998.
R1-R2 Containment Area: T h i s 50' x 65' area, c l o s e to the A n o d e s t o r a g e area and
two above ground d i e s e l s t o rage t a n k s , was c o n t a m i n a t e d w i t h p e t r o l e u m . As an
i n t e r i m measure, i t was c a p p e d w i t h a s p h a l t and used to e x t e n d the s t o r a g e area.
It was 0.07 acres.
Bosh Pond: The Bosh Pond was a water s t o r a g e area for the anode r e m e l t i n g
f u r n a c e s a t the o ld r e f i n e r y . It was concre t e l i n e d and was mucked out
o c c a s i o n a l l y . T h e area i s c u r r e n t l y c a p p e d w i th a s p h a l t .
Santa Fe Basin: L o c a t e d b eh ind the oil t a n k s was an area used as a d u m p i n g
ground f o r c oncre t e , s crap m e t a l , a n d t a i n t e d s o i l s .
Refinery Stornnvater Canal: T h e r e is a c a n a l , f o r m e r l y used for s t o rmwat e r and
for c o n t a i n i n g l e a k s in t h e s e l e n i u m c i r c u i t , wh i ch goes f r o m th e n o r t h e r n most
part o f t h e r e f i n e r y west a n d n o r t h w e s t w a r d t o a c u l v e r t u n d e r n e a t h S H 2 0 1 . T h e
cu lver t i s a t the same l o c a t i o n a s K e s s l e r S p r i n g s . The s e d i m e n t s in the canal (no
l o n g e r a c t i v e ) c on ta ined e l e v a t e d s e l e n i u m a n d arsenic. I t w a s a p p a r e n t l y mucked
out o c c a s i o n a l l y because c o n t a m i n a t e d s e d i m e n t s were f o u n d on the banks as
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w e l l .
TOWNS ITE
Garfield Townsile: The f i r s t s e t t l e r in the G a r f i e l d area came in 1 8 5 7 , but the
town o f G a r f i e l d was f o u n d e d in 1905 to house c o n s t r u c t i o n crews at the m i l l s
and s m e l t e r s . The town was a c o m p a n y town owned by the G a r f i e l d I m p r o v e m e n t
C o m p a n y , a s u b s i d i a r y o f A S A R . C O a n d K e n n e c o t t . B y t h e 1 9 5 0 ' s G a r f i e l d h a d a
p o p u l a t i o n o f 2000 and had a s c h o o l , s w i m m i n g p o o l , l i b r a r y , p o s t o f f i c e , and
bu s in e s s e s . I n 1 9 5 5 , K e n n e c o t t a n d A S A R C O d e c i d e d t o c l o s e t h e town. T h e
p e o p l e c o u l d buy t h e i r own houses, i f t h e y moved th em e l s ewher e . T h e r e were
394 houses in G a r f i e l d . By 1957. al l the r e s i d e n t s had l e f t . The reasons for the
abandonment of the town var i ed . One f r e q u e n t o b s e r v a t i o n was the air of the
town wa s no t h e a l t h f u l , du e t o i t s p r o x i m i t y t o t h e r e f i n e r y , s m e l t e r , and f e r t i l i z e r
p l a n t . Because a n a t m o s p h e r i c p a t h w a y w a s r e p o r t e d , t h e s o i l s o f t h e t o w n s i t e
were c h a r a c t e r i z e d . I f t h e l a n d were t o b e used f o r r e s i d e n t i a l p u r p o s e s t h e s o i l s
a r e above t y p i c a l a c t i o n r e s i d e n t i a l a c t i o n s l e v e l s , b u t a r e s u i t a b l e f o r i n d u s t r i a l
use. The t o w n s i t e (42 acre s) i s used to s t o c k p i l e m a t e r i a l s , serves as a p a r k i n g lot
for r e f i n e r y workers, and the rest has been r e c l a i m e d w i t h n a t i v e gras s e s and trees .
C e r t a i n l y i t shows l i t t l e e v i d e n c e o f t h e v i b ran t town l i f e t h a t w a s once there .

2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
A summary of the various e n v i r o n m e n t a l i n v e s t i g a t i o n s at the r e f i n e r y i s g i v e n in
T a b l e 5.2.

T A B L E 5 . 2
E N V I R O N M E N T A L I N V E S T I G A T I O N S A T T H E R E F I N E R Y

Date
1972

1985

. L o c a t i o n .;..,;. . ......
E l e c t r o l y t e
E v a p o r a t i o n Pond

T a h k h o u s e

; Organiza t i on
• " ~ ' . ^ , ' • • - • ( " ' '

K e n n e c o t t

RB&G

O b j e c t i v e
C h a r a c t e r i z e
s e d i m e n t s , recover
s e d i m e n t s f o r
r e c y c l i n g
Determine cause of
s o i l h eav ing
u n d e r n e a t h t a n k h o u s e
b u i l d i n g
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Date / . ' v
1989

1992

1992

1992

1998

2000

" L o c a t i o n '
E l e c t r o l y t e
P u r i f i c a t i o n B l d g ,
a n d P r e c i o u s M e t a l s
B l d g .

T a n k h o u s e

C o n c r e t e s l a b near
P r e c i o u s M e t a l s
B u i l d i n g

East R a i l Y a r d

Refiner)' and EP
pond

G r o u n d water
u n d e r n e a t h r e f i n e r y

O r g a n i z a t i o n
K e n n e c o t t

S H B A g r a

K e n n e c o t t

K e n n e c o t t

S h e p h e r d M i l l e r

K e n n e c o t t

O b j e c t i v e
C h a r a c t e r i z e br i ck
and c oncr e t e waste
p i l e s and recover
v a l u a b l e p r e c i o u s
m e t a l s
C h a r a c t e r i z e concre t e
f r o m f o u n d a t i o n s t o
d e t e r m i n e t o x i c i t y .
C h a r a c t e r i z e
c o n c r e t e , r e c y c l e
concrete to recover
p r e c i o u s m e t a l s
C h a r a c t e r i z e s i t e .
d e t e r m i n e i f s i t e
c o n t a i n e d v a l u a b l e
m e t a l s
P a r t o f R l / F S ,
g e o c h e m i c a l charac-
t e r i z a t i o n o f s e l e n i u m
and l e a c h i n g
e x p e r i m e n t s
R I / F S c o m p l e t e d

The r e f i n e r y ha s been i n v o l v e d in a number o f s p i l l a g e i n c i d e n t s over the years.
T a b l e 5.3- g ive s t h e s p i l l s a s , r e p o r t e d t o t h e Emergency R e s p o n s e N o t i f i c a t i o n
S y s t e m ( E R N S ) f r o m 1980- t o 2001.

T A B L E 5 . 3
- S P I L L I N C I D E N T S A T T H E R E F I N E R Y

• R E P O R T A B L E R E L E A S E S ( 1 9 8 0 - 2 0 0 1 )

^ D a t e v f ' ; ^ ® !: ' • ' • . ; - . • {•^i.aSr
2-20-92

A^S:^!^/:^ffiV:4:^M y . .&•• ^•V*"- • ' ' ~ - - • - , ' ' ; • • • ' i . , '"jsocation: . ; . ' . . , , : . ; • . :

L o a d i n g d o c k at
r e f i n e r y

^sSiiil&ii^^l
' . " ' / * i - 5 > i s • " • ' • ' - \ . , • " • ' , ' } ' ' ' ( '."''">" * ' . ' ; V - 'lSu|i^irie^p|^i|

S l u d g e w i th
ac id , l e a d ,
ars eni c

| i o 1 i r m ^ § J ^ : f ' \ ^

100 ga l I o n s

f Cause

I m p r o p e r
c l e a n i n g
p r o c e d u r e s
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Date

2-20-92

4-28-95

7-7-95

9-1-95

9-21-97

6-7-98

L o c a t i o n •

East l o a d i n g
dock at r e f i n e r y
R e f i n e r y

Prec iou s m e t a l s
p l a n t

R e f i n e r y

R e f i n e r y

R e f i n e r } '

S p i l l e d
S u b s t a n c e
A r s e n i c in mud

E l e c t r o l y t e
p u r i f i c a t i o n
s l u d g e

E f f l u e n t w i t h
m e t a l s A s , P b .
S e .
E l e c t r o l y t e

S e l e n i u m water

A r s e n i c

V o l u m e

200 g a l l o n s

40 g a l l o n s

780 g a l l o n s

5 0 0 g a l l o n s

100 g a l l o n s

20 p o u n d s

Cause

O v e r f l o w in
t r a n s p o r t e r
L o a d i n g r e f i n e r y
bin onto t ru ck
and m a t e r i a l
s l o s h e d over the
s i d e
O v e r f l o w o f
c o n t a i n m e n t

E l e c t r o l y t e
s t o r a g e t a n k - air
l o c k i n o v e r f l o w
P i p e -
L i n e e n t e r i n g
s u m p r u p t u r e d .
L e v e l gauge
f a i l e d on
e l e c t r o l y t e
s t o r a g e t a n k

Because th e r e f i n e r y i s an o p e r a t i o n a l f a c i l i t y , c o m p l i a n c e w i t h a number o f
env ironmenta l s t a t u t e s i s v e r i f i e d t h r o u g h s tate and f e d e r a l n o n - C E R C L A
a u t h o r i t i e s . T a b l e 5 .4 g i v e s a summary o f e n f o r c e m e n t a c t i on s taken by s t a t e and
f e d e r a l e n v i r o n m e n t a l agenc i e s .

T A B L E 5 . 4
E N F O R C E M E N T A C T I O N S I N V O L V I N G T H E R E F I N E R Y

D A T E J - ' ' ;:i^l
1 2 - 1 9 - 9 1

4 - 1 1 - 9 5

Msfititf^ :••'.£
Land

Air '

^ L ' E 3 y f D | f l | l ^ T I © N \ , - , " . .-
M i s m a n a g i n g P C B . f a i l u r e t o
r epor t r e l e a s e s
U D E Q , a s b e s t o s not removed
b e f o r e d e m o l i t i o n

; L O C A T I O N
R e f i n e r y

R e f i n e r y b o i l e r
b u i l d i n g
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D A T E ;;. ;i
12-19-2000

: A D f e ^ : ; ' v . ; ; ; v ; :
A i r

I A L L E G E D V I O L A T I O N
L J D E Q , v i o l a t i o n o f o p e r a t i n g
p e r m i t , f a i l u r e t o k e e p d a i l y
records o f f u e l c o n s u m p t i o n f o r
t h e b o i l e r s

L O C A T I O N
R e f i n e r y

C . S i t e C h a r a c t e r i s t i c s
S i z e , t o p o g r a p h y . T h e K e n n e c o t t R e f i n e r y c o m p l e x i s about 4 5 acres i n
size and i s l o c a t e d at the nor thern end o f the Oquirrh M o u n t a i n s . It i s
s i t u a t e d on a bench of the f o r m e r Lake B o n n e v i l l e at 4350 f e e t above sea
l e v e l . The s i t e g e n t l y s l o p e s t o th e nor th and i s b o u n d e d t o th e nor th and
s o u t h b y s t e e p s l o p e s .
S u r f a c e a n d s u b s u r f a c e f e a t u r e s . I n 1968. t h e r e f i n e r y s i t e w a s c o m p o s e d
o f one very l a r g e b u i l d i n g h o u s i n g th e t a n k h o u s e and m a t e r i a l s h a n d l i n g , 2
l a r g e b u i l d i n g s a s s o c i a t e d w i t h t h e s i l v e r r e f i n e r y , 2 s t o r a g e t a n k s o n t h e
h i l l s i d e above t h e r e f i n e r y , a l a r g e p o n d b e h i n d t h e b u i l d i n g s , l a y d o v v n
yard s , and 14 s m a l l e r b u i l d i n g s . The s i t e i s served by a n e t w o r k o f road,
r a i l r o a d s , a n d p i p e l i n e s . T h e a b a n d o n e d t o w n s i t e o f G a r f i e l d l i e s
i m m e d i a t e l y north o f t h e r e f i n e r y c o m p l e x .
T h e s e d i m e n t s under t h e r e f i n e r y a r e Quat ernary a n d T e r t i a r y s e d i m e n t s
c o n s i s t i n g o f a l t e r n a t i n g b e d s o f f i n e - g r a i n e d l a k e a n d d e l t a i c d e p o s i t s .
T h e s e o v e r l a y eroded c o a r s e - g r a i n e d s e d i m e n t s wh i ch eroded f r o m t h e
Oquirrh M o u n t a i n s . T h e coarse gra ined s e d i m e n t s a r e l a r g e l y c a r b o n a t e
and c l a s t i c rocks o f t h e nearby P e n n s y l v a n i a ! ! E r d a F o r m a t i o n . B e d r o c k i s
65 - 310 f e e t b e l o w the s u r f a c e and i s h i g h l y f r a c t u r e d due to the nearby-
B l a c k Rock and P o n y E x p r e s s f a u l t s .
S a m p l i n g s t r a t e g y . C h a r a c t e r i z a t i o n o f t h e s i t e i n v o l v e d c o l l e c t i o n o f

- s a m p l e s in a gr id p a t t e r n u s i n g 5 p o i n t c o m p o s i t e s . T h i s wa s augment ed
w i t h o c ca s i onal grab s a m p l e s f r o m areas o f d i s c o l o r e d s o i l s . A l t h o u g h t h e
s a m p l e s were a n a l y z e d f o r t h e - t y p i c a l s u i t e o f m e t a l s , t h e s a m p l e s were
a l s o t e s t e d f o r S P L P a n d s o m e t i m e s T C L P . S o m e s a m p l e s were
examined by x-ray d i f f r a c t i o n t o d e t e r m i n e th e s p e c i e s o f th e c o n t a m i n a n t s
so that t h e i r p o t e n t i a l t o c o n t r i b u t e . t o ground water c o n t a m i n a t i o n c o u l d be
e s t i m a t e d . It was a l s o common to c onduc t assays for g o l d and s i l v e r on
s o i l s in t h i s area. T h i s was done to d e t e r m i n e i f th e s o i l s had e conomic
value s worth recovery and r e c y c l i n g o f th e m a t e r i a l s . In t h i s area, th e
c o n t a m i n a t e d s o i l s were t y p i c a l l y d i s c o l o r e d s o tha t v i s u a l c l u e s c o u l d b e
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used to aid in the s o i l s e x c a v a t i o n pha s e . Pos t removal and p o s t
r e c l a m a t i o n s a m p l i n g , l i k e t h e i n i t i a l c h a r a c t e r i z a t i o n , i n v o l v e d
e s t a b l i s h m e n t o f a gr id p a t t e r n w i t h 5 p o i n t c o m p o s i t e s c o l l e c t e d a t each
g r i d i n t e r s e c t i o n .

4 . K n o w n or s u s p e c t e d sources o f c o n t a m i n a t i o n , t y p e s , q u a n t i t i e s
T a b l e 5 .5 summarize s the sources o f c o n t a m i n a t i o n and the v o l u m e s and
nature of the wastes.

T A B L E 5 . 5
S O U R C E S O F C O N T A M I N A T I O N A T T H E R E F I N E R Y ( O U 1 4 )

F a c i l i t y

O l d
R e f i n e r y

O l d
R e f i n e r y
f o o t p r i n t

W a s t e
location":-:. •
U n d e r
b u i l d i n g

U n d e r
f o o t p r i n t ,
down-
g r a d i e n t
g r o u n d -
water

: years of
• • o p e r a t i o n - ; . '

1 9 5 0 - 1 9 9 5

1 9 5 0 - 1 9 9 5

*

proce s s
used .
E l e c t r o -
l y t i c
o x i d a t i o n /
r e d u c t i o n ,
p y r o l i t i c
r e f i n e m e n t

Leaks o f
proc e s s
waters i n t o
s u m p s ,
broken
p i p e s

p r o d u c t

C a t h o d e
c o p p e r ,
i n g o t s o f
g o l d , s i l v e r
and o t h e r
p r e c i o u s
m e t a l s ,
e l e m e n t a l
s e l e n i u m
W a s t e
f r o m l e a k s

v o l u m e o f
waste
S e e
f o o t p r i n t

7140 t on s
r e c y c l e d to
Barneys ,
950 t o n s
r e c y c l e d to
s m e l t e r ,
2 5 2 5 cu yd
t o A r t h u r
S t e p b a c k ,
1 6,400 cy
l e f t i n
p l a c e
under cap.

current
s t a t u s
C a p p e d

Removed ,
was t e s not
a c c e s s i b l e
were
c a p p e d
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F a c i l i t y

N e w
R e f i n e r y

N e w -
Re f i n e r y
f o o t p r i n t

E l e c t r o l y t e
P u r i f . B l d g

Lead S h o p

Oil s t orage

B o i l e r
B l d g

; W a $ t e - - p Q ;
l o ca t ion^ ,-.: K. r-. - ;,• '-: -. ., •• •

To new
h y d r o m e t
p l a n t ,
h y d r o m e t
t a i l s t o
M a g n a
T a i l i n g s
Pond

C o n t a m i -
nated s o i l s
on
f o o t p r i n t
p r i o r to
cons truc-
t i o n
C o n t a m i -
nated s o i l s
under
b u i l d i n g

M o l d l e a d
l i n e r s f o r
concrete
e l e c t r o l y t i c
c e l l s
Oil s torage
f o r r e f i n e r y

H e a t f o r
b u i l d i n g s ;

: ' . : v ' . • • • • : J ' / . * v . ' : . ' ' -/.years- ot=.;^. • - ' .• o p e r a t i o n : " '•., ,: r • ' . - "• '

1 9 9 5 -
p r e s e n t

1995

1 9 5 0 - 1 9 9 5

1 9 5 0 -
p r e s e n t

1 9 5 0 - 1 9 9 5

1 9 5 0 - 1 9 9 5

• ' . p r o c e s s
' u s e d

E l e c t r o -
l y t i c
o x i d a t i o n /
r e d u c t i o n ,
s e l e c t i v e
p r e c i p i -
t a t i o n to
recover
prec iou s
m e t a l s
S t o r a g e f o r
o l d
r e f i n e r y
s o i l s

Remove
c o n t a m i -
nant s f r o m
e l e c t r o l y t e

H e a t and
m o l d l e a d

S t o r a g e

H e a t u s i n g
o i l

p r o d u c t

C a t h o d e
c o p p e r ,
i n g o t s o f
g o l d , s i l v e r
and o th e r
p r e c i o u s
m e t a l s

R e c y c l a b l e
m a t e r i a l s
f r o m o l d
r e f i n e r y
d e m o l i t i o n

P u r i f i e d
e l e c t r o l y t e

Lead l i n e r s

Oil s torage

H e a t

vo lume of
waste
S e e
f o o t p r i n t

V o l u m e s
a l r e a d y
i n c l u d e d i n
o l d
r e f i n e r y
f o o t p r i n t

1 6 5 0 c u y d
o f s o i l
under
b u i l d i n g ,
a l s o demo-
l i t i o n
d e b r i s
N o
contam-
i n a t i o n
f o u n d .

0

N o
u n d e r l y i n g
contam-
i n a t i o n
f o u n d

current
s t a t u s
I n
o p e r a t i o n

N e w
r e f i n e r y
b u i l t on
t o p

Paved w i t h
a s p h a l t , i s
used f o r
access to
the tank-
house and
b o i l e r
In u s e a s
s h o p and
l u n c h room

N o
removal
needed
S i t e o f a
new
b u i l d i n g
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F a c i l i t y ;

A s s a y L a b

B r i d g e
Crane
R e f i n e r y
E v a p
P o n d s

East
R a i l y a r d

E l e c t r o l y t e
P i p e l i n e

,

W a s t e : .
l o c a t i o n , v _
R e f i n e r y
p h y s i c a l
and
c h e m i c a l
l a b o r a t o r y

L i f t anode s
i n t o tanks
W a s t e
p o n d f o r
e l e c t r o l y t e

D u m p near
r a i l r o a d

C a r r i e d
waste
e l e c t r o l y t e
f r o m
r e f i n e r y to
W W T P

years o f : .
^ o p e r a t i o n

1 9 5 0 - 1 9 9 5

1 9 5 0 - 1 9 9 5

1 9 5 0 - 1 9 7 8

U n k n o w n .

1 9 7 8 - 1 9 9 5

proce s s
•used

T e s t i n g o f
p r o d u c t s

L i f t i n g

D i s p o s a l
o f was t e sby
p e r c o l a t i o n

D i s p o s a l
o f f l y a s h ,
s l a g and
m e t a l s
D i s p o s a l
p i p e l i n e
f o r
e l e c t r o l y t e

• p r o d u c t

P r o d u c t
t e s t i n g

N o n e

S o m e
r e c y c l e d

N o n e

N o n e

vo lume o f
waste
3 cubic
f e e t in duc t
works, no
con tam-
i n a t i o n in
u n d e r l y i n g
s o i l s
N o n e

400 cy
removed in
1998 : 830
t o n s
removed in
1972.
U n k n o w n
amount s
r e c y c l e d in
1982.
R e m a i n i n g
c o n t a m i -
n a t i o n
c a p p e d .
N o n e

N o
removal
needed in
c o r r i d o r

current
s t a t u s
B u i l d i n g
d emo-
l i s h e d

S o l d

C a p p e d

Covered
w i t h
t o p s o i l

I n t o
W W T P
s l u d g e
p o n d s ,
now in
A r t h u r
R e p o s i t o r y
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F a c i l i t y

W e s t
L a y d o w n
Y a r d

K e s s l e r
S p r i n g
D u m p
R 1 - R 2
c o n t a i n .

Bosh Pond

S a n t a F e
Basin

S t o r m -
water canal

W a s t e . ; ; • ' . .
l o c a t i o n . / '
Dump f o r
d e m o l i t i o n
d e b r i s and
r e f i n e r y
wastes

D u m p o f
unknown
m a t e r i a l s
D i e s e l
c o n t a m i -
n a t i o n

J u s t west
o f S a n t a F e
bas in

Basin f o r
decon
s e d i m e n t s
S t o r m
water canal
f o r r e f i n e r y
area

years ,o f ' • ' . . '
' • o p e r a t i o n '

1 9 5 0 - 1 9 9 5

U n k n o w n

U n k n o w n

1 9 5 0 - 1 9 9 5

U n k n o w n

U n k n o w n

proce s s
used
D u m p

D u m p

S p i l l a g e

C o o l i n g
water
s e d i m e n t
p o n d

Was used
as a d e con
f a c i l i t y
S e d i m e n t
p o n d s

,

p r o d u c t

N o n e

N o n e

N o n e

C o o l i n g
water f o r
Bosh
f u r n a c e

N o n e

S t o r m
water to
w e t l a n d s

vo lume o f
waste
14550 cy

t o A r t h u r
R e p o s i t o r y
and 330 cy
l e f t a n d
c a p p e d
4156 cubic
y a r d s

I S O O c y o f
p e t r o l e u m
t a i n t e d
s o i l s

W a s t e s
were
l a r g e l y
bone ash
and b a r i t e .

N o n e

1 700 cy

current
s t a t u s
Removed
and
r egraded

Removed
to A r t h u r
R e p o s i t o r y
S e n t t o
E C D Q
area th en
c a p p e d by
a s p h a l t
C a p p e d
w i t h
a s p h a l t a n d
used f or
s t o r a g e o f
e l e c t r i c
r e c t i f i e r s
and trans-
f o r m e r s
D e m o ' e d
in 1997

c l e a n e d out
2001-2002
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F a c i l i t y

G a r l i e l d
town s i t e

W a s t e
l o c a t i o n
H o m e s f o r
r e f i n e r y
and
s m e l t e r
workers , a
c o m p a n y
town

years of
o p e r a t i o n
1 9 0 5 - 1 9 5 7

proce s s
used
T o w n s i t e

p r o d u c t

R e s i d e n t i a l

vo lume of
waste
N o s o i l s
contam-
i n a t i o n
f o u n d

current
s t a t u s
Re-
v e g e t a t e d

5. L o c a t i o n of c o n t a m i n a t i o n , e xpo sur e s
T h e c o n t a m i n a t i o n w a s s c a t t e r e d t h r o u g h o u t t h e o p e r a b l e u n i t , u s u a l l y
a s s o c i a t e d w i th f o r m e r f a c i l i t i e s . T h e h e a v i e s t c o n t a m i n a t i o n w a s f o u n d
undernea th the o ld prec ious m e t a l s r e f i n e r y and at the f o r m e r r e f i n e r y
e l e c t r o l y t e p u r i f i c a t i o n e v a p o r a t i o n p o n d . T h e s e areas ar e t h e source o f a
g r o u n d w a t e r p l u m e d i s c u s s e d i n a n o t h e r o p e r a b l e u n i t ( O U 2 3 ) . T h e o n -
s i t e c o n t a m i n a t i o n w o u l d have been a t h r e a t t o i n d u s t r i a l and c o n s t r u c t i o n
workers a t t h e r e f i n e r y . The g r o u n d w a t e r c o n t a m i n a t i o n which reached
t h e s u r f a c e i n t h e G a r f i e l d W e t l a n d s p o s e d a t h r e a t t o w i l d l i f e , e s p e c i a l l y
b i r d s (see OU 2 3 ) .

D. S c o p e and Role o f O p e r a b l e U n i t
T h e r e f i n e r y o p e r a b l e u n i t ( O U 1 4 ) concerns t h e s o l i d was te s ( b o t h h a z a r d o u s a n d non-
h a z a r d o u s w a s t e s ) a n d c o n t a m i n a t e d s o i l s i n t h e v i c i n i t y o f t h e r e f i n e r y a n d f o r m e r
r e f i n e r y f a c i l i t i e s . T h e s e s u r f a c e was t e s have been i m p l i c a t e d i n c o n t a m i n a t i o n o f t h e
g r o u n d w a t e r in th e v i c i n i t y o f t h e r e f i n e r y (OU 2 3 ) . S o m e wastes f r o m th e r e f i n e r y were
a l s o f o u n d d u m p e d i n various o th e r l o c a t i o n s around t h e K e n n e c o t t N o r t h Zone.
A i r b o r n e e m i s s i o n s f r o m the f u r n a c e s a t the o ld r e f i n e r y m i g h t have been a source o f
c o n t a m i n a t i o n t o M a g n a S o i l s ( O U 9 ) , a n d were p r o b a b l y r e s p o n s i b l e f o r t h e
abandonment of the town of G a r f i e l d . W a s t e water f r o m the r e f i n e r y was a source of
m e t a l s in t r e a t m e n t s l u d g e s in the w e t l a n d s (OU 8). OU 14 concerns o n l y t ho s e was t e s
which have s tayed i n t h e general v i c i n i t y o f t h e r e f i n e r y . Other r e f i n e r y i m p a c t s f a r t h e r
away are d i s c u s s e d in the o p e r a b l e u n i t s in which t h e y were f o u n d .
E. C u r r e n t and p o t e n t i a l F u t u r e S i t e and Resource U s e s
The l a n d on whi ch the r e f i n e r y i s l o c a t e d i s zoned M-2 ( m a n u f a c t u r i n g , heavy i n d u s t r i a l )
by Sal t Lake C o u n t y . The s i t e i s l i k e l y t o remain an i n d u s t r i a l s i t e due t o nearby
h i g h w a y s a n d r a i l service. I t i s p o s s i b l e t ha t t h e r e f i n e r y m i g h t c o n t i n u e t o o p e r a t e a s a
c u s t o m m e t a l s r e f i n e r y even a f t e r mine c l o sur e . A l t h o u g h K e n n e c o t t . a s t h e p r o p e r t y

5 . 1 8



owner, h a s begun t o e x p l o r e o p t i o n s f o r r e d e v e l o p m e n t o f t h e s i t e a f t e r c l o s u r e , n o p l a n s
have been made. Other l a n d uses are p o s s i b l e .
F . S u m m a r y o f S i t e Risk s

1 . C h e m i c a l s o f Concern
A summary of the c o n c e n t r a t i o n s o f the var iou s c h e m i c a l s o f concern i s g i v e n in
T a b l e 5.6.

T A B L E 5 . 6
R A N G E O F L E A D . A R S E N I C , A N D S E L E N I U M C O N C E N T R A T I O N S

I N S O I L S A T T H E R E F I N E R Y ( p p m )

L o c a t i o n
: . . . • • • • • -

O l d
r e f i n e r y
s o i l s
( 1 9 9 4 ) p r e -
removal
O l d
r e f i n e r y
s o i l s
( 1 9 9 7 ) p r e -
removal
O l d
R e f i n e r y
s o i l s
( 2 0 0 0 ) pre-
removal
O l d
R e f i n e r y
s o i l s ( p o s t -
r e m o v a l )
Old
R e f i n e r y ?
s o i l s ( p o s t - .
r e c l a i m )

Arsen i c . C o n c e n t r a t i o n s
,,max> v. ;.;:;_.,;.!!?
8930

_

7570

6410

18.5 "

; ; - r n e a m : , ' . : ' : : ; : i
3058

-

288.4

377.9

• 1 1 . 8 , ; .

: / L e a d C o n c e n t r a t i o n s
max
_

_

3370

3530

1 6 . 8 '

mean
_

-

160.9

265.3

12.2

S e l e n i u m C o n c e n t r a t i o n s
max
20,826

26,000

42,600

15,200

0

mean
8873

2901

1 6 1 0

978.2

0
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L o c a t i o n

N e w
r e f i n e r y
s o i l s
( 1 9 9 4 )
( s t o c k p i l e
area)
E l e c t r o l y t e
P u r i f . b l d g
( p r e -
r e m o v a l )
E l e c t r o l y t e
P u r i f . b l d g
( p r e -
r e m o v a l )
E l e c t r o l y t e
P u r i f . b l d g
p o s t -
removal
E l e c t r o l y t e
P u r i f . b l d g
p o s t -
r e c l a i m
Lead S h o p
(no
r e m o v a l )
O i l S t o r a g e '
(no
r e m o v a l )
B o i l e r
B l d g ( n o
r e m o v a l )
A s s a y Lab
( d u c t du s t
o n l y
removed)

A r ' s e n i e > C p r i e e n t r a t i o h s '.-.• r

; m a x ' > : ' . / \ ' • ' •
976

8450

3420

108

18.5

49.8

: 8 0 , 9 : ; v

45.7

4 3 . 6 . , . - • • ; .

^rriean ' . , • } • : • . / : - ;
407.8

5 1 9

1059

20.0

1 1 . 3

38.8

.29.3 • . . '

20.1

' 2 3 • ' , :

: Lead C o n c e n t r a t i o n s
max
_

2440

184

387

16.8

325

448..- .

340

'95:6

mean
_

99

9 1 . 1

50.9

12.2

1 2 1

•59.9

94.2

.55.8

S e l e n i u m C o n c e n t r a t i o n s
max
3 7 1 0

3180

123

30.8

0.5

<0.5

24.3

<0.5

72.3

mean
567.0

1 1 8

21.7

14.4

<0.5

<0.5

4.1

O.5

1 1 . 9
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L o c a t i o n ! .

R e f i n e r y
E v a p
P o n d s
( 1 9 9 4 ) ,
pre-
removal
R e f i n e r y
E v a p
P o n d s
( 1 9 9 7 ) pre-
removal
R e f i n e r y
E v a p
P o n d s
( 1 9 9 9 )
( p r e -
r e m o v a l )
R e f i n e r y
E v a p
P o n d s '
( 1 9 9 7 )
p o s t
r e m o v a l ,
pre
c a p p i n g .
R e f i n e r y
E v a p
P o n d s
( 2 0 0 0 ) ,
p o s t
c a p p i n g
R e f i n e r y
E v a p
P o n d s ,
p o s t -
r e c l a i m

J i A r s ^ c ^ i i e ^ i i i t ^ a t i o h s ' - " ; "•'
-max v. ,'.-~'i
730.5

3240

5 1 3

8970

1.4

' 1 8 ; ; ' 5 - r - ' ' • '

J m e a n ^ . ' v . ' r - 1 - - ; . " . ' :

677.9

193.8

126

1 822. 1

0.6

1 1 . 3

• ; C e a d , G p n c e h t f a t i q . n s
max
-

9935

9935

679

8.5

16.8

mean
-

442.8

659

3 2 1 . 8

8.3

12.2

S e l e n i u m C o n c e n t r a t i o n s
max
347.1

11.400

7732

14,800

<0.5

<0.5

mean
3 1 9 . 9

804.2

700

4136.8

<0.5

0.5
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L o c a t i o n .

East
R a i l y a r d
( 1 9 9 2 ) p r e -
removal
East
R a i l y a r d
( 1 9 9 4 ) p r e -
removal
East
R a i l y a r d
( 2 0 0 0 ) pre-
removal
East
R a i l y a r d .
p o s t -
r e c l a im
E l e c t r o l y t e
p i p e l i n e
(no
r e m o v a l )
W e s t
L a y d o w n
Y a r d
( 1 994) pre-
removal
W e s t
L a y d o w n
Y a r d
(2000) pre-
removal

A r s e n i c C o n c e n t r a t i o n s
- m a x ' | ; • • . ' ; < : • ' • ' *

9 1 2

83.8

2 1 1

44

22.4

416.3

609

: rnean:
 ;;\, \.-:^:

186

39.7

23.5

3 1 .

9.9

281.3 ,

86.6

Lead C o n c e n t r a t i o n s
^rnax ' .
6060

_

830

141

73.5

_

53,400

mean
492

_

75.8

93.2

17.8

_

507

S e l e n i u m C o n c e n t r a t i o n s
max
402

27.6

28.8

<0.5

9.6

949.7

7210

mean
80

7.2

8.0

<0.5

3.2

537.2

149.4
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L o c a t i o n

W e s t
L a y d o v v n
Y a r d
( 2 0 0 0 )
p o s t
removal
W e s t
L a y d o w n
Y a r d
( 2 0 0 0 )
p o s t -
r e c l a i m
K e s s l e r
S p r i n g
D u m p
( p r e -
r e m o v a l )
K e s s l e r
S p r i n g
D u m p
( p o s t -
r e m o v a l )
K e s s l e r
S p r i n g
D u m p
( p o s t -
r e c l a i m
R 1 - R 2
c o n t a i n (no
r e m o v a l )
Bosh p o n d .
area
c a p p e d
wi th
a s p h a l t

Arsen i c C o n c e n t r a t i o n s ;

^, max I
189

5 1 . 5

404

129

<0.5
-

<14

mean
87.6

36.1

293

55

<0.5

<14

Lead C o n c e n t r a t i o n s
max
558

76.5

163

306

<0.5

16.7

mean .
146.6

41.7

1 4 1

1 1 8 . 1

<0.5

5.7

S e l e n i u m C o n c e n t r a t i o n s
max
7 1 5

1 1 9

340

139

139

<13

mean
105.5

29.0

232

36.9

46.5

<13

n o t s a m p l e d , i n a c c e s s i b l e
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L o c a t i o n

S a n t a F e
Basin ( p r e -
d e m o )
S a n t a F e
Basin
( p o s t -
d e m o ) .
area now-
c a p p e d
w i t h
a s p h a l t
S t o r m -
water canal
( p r e -
r e m o v a l )
G a r f i e l d
t o w n s i t e
( 1 9 9 9 )
G a r f i e l d
t o w n s i t e ,
p o s t -
r e c l a i m

Arsen i c C o n c e n t r a t i o n s ; '.'••
•• max K ;.;;?;
3200

23.1

542

190

86

: - m e a n ' - .;... ' ' • ,
771

5.1

199

50.7

58.1

Lead C o n c e n t r a t i o n s
max
449

25.0

707

1000

832

mean
348

3.6

241

296.2

361.6

S e l e n i u m C o n c e n t r a t i o n s
max
593

<0.5

667

70

25

mean
229

<0.5

179

13.7

1 1 . 3

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
T h e o b j e c t i v e s o f t h e pa s t removal a c t i v i t i e s a n d f u t u r e r e m e d i a l a c t i v i t i e s i n c l u d e
t h e f o l l o w i n g g o a l s :
1. Reduce or e l i m i n a t e e x p o s u r e o f i n d u s t r i a l workers t o s o i l s w i t h

u n a c c e p t a b l e c o n c e n t r a t i o n s o f hazardou s c o n t a m i n a n t s ;
2. Prevent a d d i t i o n a l c o n t a m i n a t i o n o f ground water by e l i m i n a t i n g source o f

g r o u n d w a t e r c o n t a m i n a t i o n , or c o n t a i n the c o n t a m i n a t i o n so tha t i t does
. not cont inue to l each in t o the ground water.

3. E l i m i n a t e or c o n t a i n c o n t a m i n a t e d m a t e r i a l s which m i g h t wash down i n t o
s e n s i t i v e w e t l a n d h a b i t a t s ;
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4. Noti fy l o c a l g o v e r n m e n t a l a g e n c i e s o f any was te s r e m a i n i n g on s i t e w h i c h
cost po s e a threa t t o f u t u r e o c c u p a n t s o f t h e l a n d f o l l o w i n g mine c l o s u r e .

H . T h e S e l e c t e d R e m e d y
1. P r e v i o u s A c t i o n s . A summary of the p r e v i o u s c l e a n u p a c t i o n s i s g i v e n in

T a b l e 5.7.
T A B L E 5 . 7

P R E V I O U S C L E A N U P A C T I O N S A T T H E K E N N E C O T T R E F I N E R Y

L o c a t i o n
O l d P r e c i o u s M e t a l s R e f i n e r y

O l d P r e c i o u s M e t a l s R e f i n e r y
F o o t p r i n t

N e w r e f i n e r y s o i l s

A c t i o n T a k e n
B u i l d i n g d e m o l i s h e d , some
of the concrete r e c y c l e d to
recover p r e c i o u s m e t a l s
4200 cu.yds . c o n t a i n i n g g o l d
sent to Barneys C a n y o n for
g o l d recovery. 500 cu. yds
sent t o s m e l t e r f o r s i l v e r
recovery, 2530 cu .yd s
d i s p o s e d i n t h e A r t h u r
S t e p b a c k R e p o s i t o r y .
R e m a i n i n g waste s ( 1 6 4 0 0 c y )
were c a p p e d w i t h c l a y under
a 6 inch gravel d r a i n a g e
b l a n k e t and 18 inche s of s o i l
w i t h r e v e g e t a t i o n .
T h e n e w r e f i n e r y f o o t p r i n t
was o r i g i n a l l y used as a
s t o rage area f or c o n t a m i n a t e d
s o i l s excavated f r o m
u n d e r n e a t h t h e o l d r e f i n e r y .
T h e c o n t a m i n a t e d s o i l s were
e i t h e r r e cyc l ed or d i s p o s e d in
t h e Arthur S t e p b a c k
R e p o s i t o r y p r i o r t o
c o n s t r u c t i o n of the new
p r e c i o u s m e t a l s r e f i n e r y

Date
1996

1997

1997
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L o c a t i o n
E l e c t r o l y t e p u r i f i c a t i o n b l d g

Lead s h o p

Oil s t o r a g e

B o i l e r B u i l d i n g

A s s a y L a b

B r i d g e Crane

A c t i o n ' - T a k e n •. Date
T h e b u i l d i n g w a s d e m o l i s h e d
a n d t h e c o n t a m i n a t e d s o i l s
which u n d e r l a y t h e b u i l d i n g
were d i s p o s e d in the A r t h u r
S t e p b a c k R e p o s i t o r y

1996

T h e i n t e r i o r o f t h e b u i l d i n g
was c l e a n e d and the b u i l d i n g
is now in use as a s h o p and
l u n c h r o o m f o r t h e r e f i n e r y

1997

T a n k s a n d p i p i n g removed
a n d s o l d f o r s c rap . S i t e
r e g r a d e d , no removal

1997

T h e b u i l d i n g w a s
d e m o l i s h e d . T h e s o i l s u n d e r
the b u i l d i n g were not
c o n t a m i n a t e d .

1995

The h o o d s and duc t work o f
the b u i l d i n g were c l e a n e d and
t h e b u i l d i n g d e m o l i s h e d .

1995

T h e crane, o r i g i n a l l y l o c a t e d
in the t a n k h o u s e , was
removed f r o m t h e b u i l d i n g
and s o l d . No was t e s were
p r o d u c e d .

1996
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L o c a t i o n ; - . - ; < • ; { ' ' . ' / A . . . : - " . :

R e f i n e r y E v a p P o n d s

East R a i l y a r d

E l e c t r o l y t e p i p e l i n e

W e s t L a y d o w n Y a r d

K e s s l e r S p r i n g D u m p

R1-R2 C o n t a i n m e n t area

Bosh pond
S a n t a F e Basin
S t o r m water*canal

. vA'c t i bn T a k e n • •
I n 1 9 7 2 , 8 3 0 t ons o f s e d i m e n t
were e x c a v a t e d and sent to
t h e s m e l t e r f o r m e t a l s
recovery. I n 1 9 8 2 , t h e p o n d
was again c l e a n e d out w i t h
m a t e r i a l s ( u n k n o w n a m o u n t )
r e c y c l e d . In 1997 , 400 cubic
y a r d s were removed f r o m the
top 2 - 3 f e e t of the p o n d and
sent t o t h e A r t h u r S t e p b a c k
R e p o s i t o r y . R e m a i n i n g
waste s ( 1 00,000 cy) were
c a p p e d - same m e t h o d as old
r e f i n e r y s o i l s .
T h e r e was no removal of
s o i l s . The area was r egraded
and re v e g e t a t e d .
T h e r e was no c o n t a m i n a t i o n
f o u n d i n t h e p i p e l i n e
c o rr idor .
Most o f the c o n t a m i n a t e d
s o i l s were removed to the
A r t h u r S t e p b a c k R e p o s i t o r y
and the r e m a i n d e r c a p p e d
T h e c o n t a m i n a t e d s o i l s were
e x cava t ed and taken to the
A r t h u r S t e p b a c k R e p o s i t o r y
S o i l s c o n t a m i n a t e d w i th
p e t r o l e u m removed to ECDC
I n a c c e s s i b l e , no a c t i on
D e m o l i s h e d 1998
T h e c o n t a m i n a t e d s e d i m e n t s
were excavated and p l a c e d in
t h e A r t h u r S t e p b a c k
R e p o s i t o r y

Date
1997

1996

2001

1997

1 9 9 5

1995?

-
1998
2002
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L o c a t i o n
G a r f i e l d T o w n s i t e

A c t i o n T a k e n
N o a c t i on w a s taken. N o n e
o f t h e s o i l s e x c e eded a c t i on
l e v e l s . S o m e r e v e g e t a t i o n
took p l a c e at the s i t e .

Date
1996

2. A d d i t i o n a l c l e a n u p s r equired as a part of t h i s Record of Dec i s i on .
F o l l o w i n g f a c i l i t y c l o s u r e a n d d e m o l i t i o n o f a n y r e f i n i n g f a c i l i t i e s , t h e l a n d
u n d e r n e a t h each c l o s e d f a c i l i t y must b e charac t e r i z ed and c o n t a m i n a t e d s o i l s
removed to the A r t h u r S t e p b a c k R e p o s i t o r y . RCRA wastes must be r e cyc l ed or
removed t o a p p r o v e d o f f - s i t e f a c i l i t y . A f t e r removal o f a n y c o n t a m i n a t e d s o i l s
a n d B e v i l l e x e m p t was t e s , t h e s i t e w i l l b e c a p p e d w i th a t l e a s t 1 8 " o f c l e a n f i l l ( i f
unexcavated wastes r emain), regraded and r e v e g e t a t e d , un l e s s the s i t e is to be re-
used f o r c o n s t r u c t i o n o f a n e w i n d u s t r i a l f a c i l i t y .
T h r e e m a p s s h a l l b e p r o d u c e d : ( 1 ) M a p s h o w i n g a l l known l o c a t i o n s o f was t e s ,
r e g a r d l e s s o f hazardou s sub s tance c o n t e n t , because the s e wastes m i g h t po s e
c h a l l e n g e s d u r i n g any new c o n s t r u c t i o n - t h i s map s h a l l a l s o i n c l u d e areas which
have no t been s a m p l e d due t o i n a c c e s s i b i l i t y ; (2) Map s h o w i n g a l l known
l o c a t i o n s o f wastes a n d s o i l s which exceed t y p i c a l r e s i d e n t i a l l a n d u s e a c t i o n
l e v e l s for l ead and arsenic (500 ppm l ead. 50 ppm ar s en i c), which c o u l d be used
b y f u t u r e l a n d u s e p l a n n e r s a n d d e v e l o p e r s t o d e t e r m i n e i f a d d i t i o n a l c l e a n u p s
m i g h t b e needed s h o u l d th e l a n d u s e c h a n g e ; and (3) Map s h o w i n g a l l known
l o c a t i o n s o f wastes and s o i l s which exceed the n o n - r e s i d e n t i a l l a n d u s e s t a n d a r d s
as d e t a i l e d in t h i s Record o f Dec i s i on .
R e m e d i a l ac t i on may be required at the s i t e o f the f o r m e r p r e c i o u s m e t a l s b u i l d i n g
at the t i m e o f f a c i l i t y c l o s u r e and the wastes l e a d i n g to a d o w n g r a d i e n t
g r o u n d w a t e r p l u m e become a c c e s s i b l e . At a m i n i m u m , the current cap over the
f o r m e r p r e c i o u s m e t a l r e f i n e r y must be e x t e n d e d to cover r e m a i n i n g was te s
c u r r e n t l y i n a c c e s s i b l e u n d e r n e a t h t h e t ankhou s e .
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S e c t i o n 6: W a s t e W a t e r T r e a t m e n t P l a n t a n d S l u d g e P o n d s
(OU 8)

A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n
1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e u n i t .

T h e W a s t e W a t e r T r e a t m e n t P l a n t ( W W T P ) a n d S l u d g e P o n d s s i t e w a s a f o r m e r
i n d u s t r i a l waste water t r e a t m e n t p l a n t c o n s t r u c t e d b y K e n n e c o t t . T h e s l u d g e s
p r o d u c e d b y t h e p l a n t were s l u r r i e d t o nearby p o n d s f o r d i s p o s a l . T h e W W T P
received waste waters f r o m the s m e l t e r (OU 1 3 ) , th e r e f i n e r y (OU 1 4 ) , th e M a g n a
C o n c e n t r a t o r ( O U 1 5 ) a n d sent t h e t r e a t e d water t o t h e M a g n a T a i l i n g s P o n d
(OU 15) f r o m whence i t was r e c y c l e d for u s e in p r o c e s s i n g at the m i l l s or
d i s c h a r g e d t o t h e C - 7 d i t c h a n d t h e G r e a t S a l t L a k e ( O U 2 2 ) . A s i m p l i f i e d f l o w
chart i s g i v e n i n F i g u r e 6 . 1 . T h e s i t e i s l o c a t e d j u s t t o t h e west o f t h e M a g n a
T a i l i n g s P o n d ( O U 1 5 ) a n d down g r a d i e n t ( t o t h e n o r t h ) o f t h e K e n n e c o t t r e f i n e r y
( O U 1 4 ) .
2. F a c i l i t i e s l o c a t e d w i t h i n O U 8 .
A summary o f t h e f a c i l i t i e s l o c a t e d a t t h e W a s t e W a t e r T r e a t m e n t P l a n t i s g i v e n i n
T a b l e 6 .1.

T A B L E 6 . 1
F A C I L I T I E S A T T H E W A S T E W A T E R T R E A T M E N T P L A N T

F A C I L I T Y ; : . : ' ; y : , | / f i ' J J i j
W a s t e W a t e r T r e a t m e n t P l a n t

W a s t e W a t e r T r e a t m e n t P l a n t
s o i l s
Pond A

Pond B ••-
P o n d C and C e x t e n s i o n

^pJMpioi^- • ' • • ' ; . • : ' 7 ' v \ ' •
T r e a t e d waste waters f r o m
t h e s m e l t e r , r e f i n e r y , a n d
m i l l s
s o i l s u n d e r n e a t h t h e W W T P

W W T P s l u d g e d i s p o s a l

W W T P s l u d g e d i s p o s a l
W W T P s l u d g e d i s p o s a l

R E L A T I O N T O O U 8
I n d u s t r i a l waste water f a c i l i t y
used for most o f th e nor th
end o p e r a t i o n s
L e a k s of r eagen t s and waters
f r o m t h e p l a n t
I n t h e G a r f i e l d W e t l a n d s ,
near 1-80.
N e a r t h e W W T P
N e a r t h e W W T P i n f o r m e r
quarry
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F i g u r e 6 . 1 : F L O W C H A R T O F W A S T E W A T E R T R E A T M E N T P L A N T

Power P l a n t
W a s t e W a t e r .
1300 gpm

S m e l t e r W a s t e
W a t e r , 1250 gpm ~

Decon water s f r o m
C E R C L A c l e a n u p s

R e f i n e r y W a s t e
W a t e r , 300 gpm

W a s t e W a t e r
T r e a t m e n t P l a n t

S l u d g e t o W W T P
S l u d g e P o n d s
P o n d A - 1 9 7 4 - 1 9 8 1
P o n d B - 1 9 8 1 - 1 9 8 3
P o n d C - 1 9 8 3 - 1 9 8 9
P o n d C + - 1 9 9 2 - 1 9 9 3
P o n d D - 1 9 8 9 - 1996

M a g n a M i l l
adver s e water,
1 5 0 g p m

Reagent s , L i m e ,
F e r r i c C h l o r i d e

W a t e r to Proce s s
W a t e r C i r c u i t

Leachate to
S h a l l o w A q u i f e r
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F A C I L I T Y
Pond D

F U N C T I O N
T r e a t m e n t p o n d f o r adver s e
m i l l water, l a t e r used f o r
W W T P s l u d g e d i s p o s a l

R E L A T I O N T O O U 8
N e a r r a i l r o a d a n d S H 2 0 2 .

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1 . A c t i v i t i e s a t the s i t e which l ed to c o n t a m i n a t i o n
Waste Water Treatment Plant: T h e W a s t e W a t e r T r e a t m e n t P l a n t ( W W T P ) w a s
a n i n d u s t r i a l waste water t r e a t m e n t f a c i l i t y d e s i g n e d t o treat t y p i c a l l y a c i d i c
waters genera t ed b y t h e s m e l t e r , t h e r e f i n e r y , a n d t h e N o r t h C o n c e n t r a t o r . T h e
waters c o n t a i n e d h i g h c o n c e n t r a t i o n s o f m e t a l s , ar s enic a n d s e l e n i u m . T h e t r e a t e d
water was sent to the M a g n a T a i l i n g s Pond f r o m whence i t was e i t h e r r e c y c l e d for
use as proces s waters in the m i l l s , or d i s c h a r g e d to d r a i n a g e s l e a d i n g to the Great
S a l t Lake . T h e t r e a t m e n t p r o c e s s varied over t i m e b u t g e n e r a l l y a d d e d l i m e o r
f e r r i c c h l o r i d e o r both. The s l u d g e s p r o d u c e d were sent by s l u r r y p i p e l i n e s t o
d i f f e r e n t s l u d g e p o n d s , g e n e r a l l y in sequence ( P o n d A was the o l d e s t . Pond B was
used n e x t , and Pond D was the l a s t one u s e d . ) The p l a n t began o p e r a t i o n s in
1974. I n 1 9 7 7 , t h e p l a n t r ece ived f l o w s o f about 10,300 g p m w i t h 1700 g p m
coming f r o m the s m e l t e r , 600 gpm f r o m the r e f i n e r y , 6700 gpm f r o m the
c o n c e n t r a t o r s , a n d 1300 g p m f r o m t h e power p l a n t . I n 1 9 8 1 , f l o w s f r o m t h e
concen tra tor s were rerouted around the WWTP in an e f f o r t t o increase p l a n t
p e r f o r m a n c e . A f t e r i n t r o d u c t i o n o f t h e N o r a n d a s m e l t e r , t h e waste waters h a d
increased arsenic cont ent a n d h i g h e r s u l f u r d i o x i d e / s u l f i t e c o n c e n t r a t i o n s . T h e
pro c e s s was changed to add o x y g e n and p r o v i d e t r e a t m e n t in two s t e p s r a t h e r t h a n
one. W h e n the concentrator waste waters were taken out of the sy s t em, the f l o w
t h r o u g h w a s g r e a t l y d i m i n i s h e d a n d p r o v i d e d t h e rest o f t h e f l o w s w i t h l o n g e r
contac t t i m e s . The c o n c e n t r a t o r water was sent t o the "new l a g o o n " ( P o n d D) for
t r e a t m e n t . A f t e r t h e c o n c e n t r a t o r f l o w n o l o n g e r came t o t h e p l a n t , t h e p l a n t
received f l o w s o f about 3000 ' g p m , o f which 1250 g p m came f r o m t h e s m e l t e r ,
1300 gpm came f r o m the power p l a n t , 300 gpm came f r o m the r e f i n e r y and 150
gpm f r o m th e N o r t h ( M a g n a ) Concen tra tor: The p l a n t produc ed about 250 we t
t o n s ' o f s l u d g e p e r day. T h e ' . p l a n t ceased t r e a t i n g water f r o m o p e r a t i o n s i n 1996
when metal recovery c i r c u i t s were a d d e d at the r e f i n e r y and s m e l t e r ( h y d r o m e t
p l a n t s ) a n d - w a s t e water t r e a t m e n t wa s no l o n g e r n e ed ed . The p l a n t c o n t i n u e d t o
treat d e c o n t a m i n a t i o n waters d u r i n g t h e d e m o l i t i o n a c t i v i t i e s f r o m 1996 u n t i l
2000. The p l a n t was d e m o l i s h e d in 200L T h e r e were two chemica l s t o r a g e t a n k s
o n s i t e : f e r r i c c h l o r i d e (17 ,000 g a l l o n s ) - a n d l i m e ( 1 5 0 t o n s ) .
Waste Water Treatment Plant Soils: F o l l o w i n g d e m o l i t i o n o f the WWTP in 2001,
t h e s o i l s u n d e r l y i n g t h e p l a n t were c h a r a c t e r i z e d t o d e t e r m i n e i f l e a k a g e s f r o m t h e
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f o r m e r p l a n t h a d c o n t a m i n a t e d t h e s o i l s i n t h e e x p o s e d f o o t p r i n t .
Pond A: Pond A, l o c a t e d c l o s e to the 1-80 p o n d , was an 58.5 acre i m p o u n d m e n t
s u r r o u n d e d b y d i k e s o n a l l s i d e s . W W T P s l u d g e s were d e p o s i t e d t h e r e d u r i n g
1974 - 1 9 8 1 . The s l u d g e s were no t e v e n l y d i s t r i b u t e d t h r o u g h o u t t h e p o n d , bu t
were l o c a t e d in mounds some up to 8 f e e t t h i c k . O t h e r areas of the pond had no
s l u d g e s a t a l l . The area i m p a c t e d by t h e s l u d g e s wa s 25.7 acres. T h i s i n c l u d e s
two areas o u t s i d e o f the pond t h a t had s l u d g e s tha t had e s caped f r o m the p o n d .
D u r i n g t h e t ime f r a m e that t h i s p o n d w a s u s ed , t h e W W T P w a s t r e a t i n g t h e waters
w i t h f e m e c h l o r i d e a n d l o w l i m e a d d i t i o n s . F o l l o w i n g removal o f t h e s l u d g e s i n
1 9 9 8 , th e p o n d s were re contoured and a l l o w e d t o f i l l up w i t h water f or u s e a s a
w e t l a n d h a b i t a t area.
Pond B: Pond B, l o c a t e d j u s t nor th of the WWTP covers about 6 acres and was
about 1 6 f e e t d e e p . I t w a s o r i g i n a l l y used f r o m 1 9 8 1 t o 1983. T h e s l u d g e s s t or ed
i n t h i s pond were d er iv ed f r o m h i g h l i m e t r e a t m e n t o f waters f r o m t h e N o r a n d a
S m e l t e r . In 1987, some of th e s e s l u d g e s in p o n d B were used in an e x p e r i m e n t to
d e t e r m i n e i f t h e s l u d g e s c o u l d b e s t a b i l i z e d i n p l a c e w i t h cement a d d i t i o n s .
A b o u t 65,000 tons o f s l u d g e were used in t h i s e x p e r i m e n t . Pond B was b r i e f l y
used again f o r h i g h l i m e s l u d g e s i n 1989. A f t e r t h e s l u d g e s were removed t o t h e
A r t h u r S t e p b a c k R e p o s i t o r y in 1 9 9 7 , the d i k e s were removed and the w h o l e area
w a s b a c k f i l l e d w i th t a i l i n g s . A n e x p e r i m e n t w a s c o n d u c t e d th er e t o d e t e r m i n e i f
v e g e t a t i v e growth c o u l d b e s u s t a i n e d on t a i l i n g s by t h e s i m p l e a d d i t i o n o f
b i o s o l i d s a n d rhysomes . I t w a s a p i l o t p r o j e c t f o r l a t e r r e v e g e t a t i o n e f f o r t s o n t h e
main M a g n a T a i l i n g s P o n d .
Pond C: Pond C. l o c a t e d j u s t to the s o u t h e a s t o f the WWTP covers about 8 acres
and was 1 6 - 3 6 f e e t d e e p . It was used between 1983 - 1985 and a g a i n f r o m 1987
- 1989 f o r s t o r a g e o f h i g h l i m e a n d l o w l i m e N o r a n d a s m e l t e r s l u d g e s . A t t h e
t i m e o f r e t i r e m e n t , t h i s p o n d s t i l l had some c a p a c i t y (5 f e e t ) and was l a t e r used a s
an o v e r f l o w area for the s l u d g e s h o u l d Pond D and i t s p i p e l i n e be out of service
d u r i n g up s e t c o n d i t i o n s . T h e s l u d g e w a s f i n e - g r a i n e d , s andy s i l t v a r y i n g i n c o l o r
f r o m w h i t e t o b r i g h t green and b l u e . It had a h i g h m o i s t u r e c o n t e n t . Removal o f
the s l u d g e s was c o m p l e t e d in 1998.
Pond C extension: Locat ed a d j a c e n t to Pond C, Pond C e x t e n s i o n was the o n l y
pond that was a c t u a l l y c l a y - l i n e d . It covered 4 acres and was about 14 f e e t d e e p .
It was used for s l u d g e s torage f r o m 1992 - 1 9 9 3 , but rece ived some use u n t i l 1995
when the s l u d g e s were too t h i c k to be p u m p e d to P o n d D. Removal of th e s e
s l u d g e s was c o m p l e t e d in 1998.
Pond D: Pond D was the l a s t s l u d g e s t orage p o n d used for s t orage o f WWTP
s l u d g e s . A c c o r d i n g to K e n n e c o t t , Pond D was f i r s t used to treat adver s e waters
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f r o m t h e N o r t h C o n c e n t r a t o r i n 1 9 8 1 . T h e c o n c e n t r a t o r "adverse" water w a s
t r e a t e d w i t h p o l y m e r , a lum a n d l i m e . A f t e r t r e a t m e n t , t h e waters were d i s c h a r g e d
to the C-7 D i t c h . The f l o e and s e d i m e n t s p r o d u c e d by t h i s p r o c e s s were
e x c a v a t e d , s t o c k p i l e d a n d l a t e r r e c y c l e d . Pond D rece ived i t s f i r s t p e r i o d o f
s l u d g e between 1989 - 1993 when the p o n d reached i t s c a p a c i t y . The d i k e s were
raised to increase the c a p a c i t y and the Pond was used aga in u n t i l 1996 for s m e l t e r
waste water s l u d g e s t o r a g e , a n d l a t e r f o r d e c o n t a m i n a t i o n waste water s l u d g e u n t i l
t h e s m e l t e r d e m o l i t i o n a c t i v i t i e s were c o m p l e t e d a n d t h e W W T P w a s shut down
c o m p l e t e l y .
2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
I N V E S T I G A T I O N S : T h e pro c e s s e s used i n t h e W a s t e W a t e r T r e a t m e n t P l a n t
were i n v e s t i g a t e d and t e s t e d b e f o r e t h e y were i m p l e m e n t e d . W h e n the new
N o r a n d a pro c e s s was i n t r o d u c e d a t the s m e l t e r , the c h e m i s t r y o f the was te water
changed a n d t h e t r ea tment pro c e s s f o r m e r l y used became l e s s e f f e c t i v e , e s p e c i a l l y
f o r arsenic. T h i s wa s p a r t l y because t h e s m e l t e r waters now had s u b s t a n t i a l
q u a n t i t i e s o f s u l f u r d i o x i d e g a s wh i ch reacted w i t h t h e f e r r i c c h l o r i d e t o f o r m t h e
f e r r o u s f o r m . The f e r r i c h y d r o x i d e wa s used t o s cavenge th e arsenic . To k e e p th e
f e r r i c i on a v a i l a b l e , t h e p l a n t had t o d i v e r t c o n c e n t r a t o r water away f r o m th e p l a n t
a n d a l s o a d d oxygen t o t h e p l a n t waters t o o x i d i z e t h e s u l f u r d i o x i d e . T h e p r o c e s s
used a t th e p l a n t required e x p e r i m e n t a t i o n t o o p t i m i z e th e t r e a t m e n t o f th e waste
water.
K e n n e c o t t a l s o e x p e r i m e n t e d w i t h s l u d g e d i s p o s a l t e c h n i q u e s . I n 1 9 8 7 , K e n n e c o t t
t r i e d t o s t a b i l i z e Pond B s l u d g e i n p l a c e b y a d d i n g cement. I n 1993. K e n n e c o t t
h i r ed a c o n t r a c t o r t o c o n d u c t a p i l o t p r o j e c t m i x i n g 300 tons f r o m each p o n d w i t h
10% cement and 5% l i m e k i l n d u s t . The p r o d u c t wa s o r i g i n a l l y s t a b l e , bu t began
to l e a c h a f t e r about a month of open air wea th er ing . L a t e r in 1993. K e n n e c o t t
t h en e x p e r i m e n t e d w i t h a v a r i e t y o f a d d i t i v e s t o d e t e r m i n e i f a n o n - l e a c h a b l e
s l u d g e p r o d u c t c o u l d b e f o r m e d . Each e l e m e n t in th e s l u d g e wa s n o n - l e a c h a b l e
o n l y in a narrow range o f pH. Due t o m a t e r i a l s h a n d l i n g p r o b l e m s , such t i g h t
c o h t r o l . p n pH was not f e a s i b l e on a l a r g e scale and s t a b i l i z a t i o n by chemical

' t r ea tment was abandoned . K e n n e c o t t and EPA d e c i d e d to u s e a R C R A - l i k e
r e p o s i t o r y f o r t h e s l u d g e . T h e s l u d g e w a s o n l y mixed w i t h c o n t a m i n a t e d s o i l s
f r o m the o ther p a r t s o f the s i t e , d r i e d , and then p l a c e d and c o m p a c t e d in the
A r t h u r S t e p b a c k R e p o s i t o r y . A d e s c r i p t i o n o f t h e s t a b i l i z a t i o n e x p e r i m e n t s i s
given in the OU8 E E / C A r e p o r t o f 1994. A repor t c h a r a c t e r i z i n g the s l u d g e was
c onduc t ed b y R U S T f o r K e n n e c o t t i n 1994.
Pond D was the s u b j e c t o f a s t u d y c o n d u c t e d by SWCA for K e n n e c o t t t o
d e t e r m i n e whe ther th e area was s u i t a b l e h a b i t a t f o r s h o r e b i r d s . T h i s s t u d y wa s
c o n d u c t e d a t t h e request o f t h e U S F i s h a n d W i l d l i f e S e r v i c e .
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S P I L L H I S T O R Y - T h e W a s t e W a t e r T r e a t m e n t P l a n t h a s been i n v o l v e d i n a
number o f s p i l l a g e i n c i d e n t s over t h e years. T a b l e 6 . 2 g i v e s t h e s p i l l s a s r e p o r t e d
t o t h e E m e r g e n c y R e s p o n s e N o t i f i c a t i o n S y s t e m ( E R N S ) f r o m 1980 t o 2001.

T A B L E 6 . 2
S P I L L I N C I D E N T S A T T H E W A S T E W A T E R T R E A T M E N T P L A N T

R E P O R T A B L E R E L E A S E S ( 1 9 8 0 - 2 0 0 1 )

D a t e > ' " ; V • " • < • ; ' V . . ^

9-16-91

1-12-93

4-25-93
9-29-94

9-7-95

" L b ' c a f i b r i :

W W T P

W W T P

W W T P
W W T P

near W W T P

. S p i l l e d •
S u b s t a n c e
I n d u s t r i a l waste
water

W a s t e water

S u l f u r i c acid
S l u d g e

C r e o s o t e

v o l u m e

30,000 g a l l o n s

45,000 g a l l o n s

U n k n o w n
500,000 t on s

1 p o u n d

Cause

L i n e broke to
p l a n t ,
back f l o w e d
T r a n s f e r l i n e
r u p t u r e d
U n k n o w n
T h i s i s a r e p o r t
f o r t h e
C E R C L A
o p e r a b l e u n i t
R a i l r o a d t i e s
e x cava t ed

E n f o r c e m e n t A c t i o n s : T h e r e i s a m p l e e v i d e n c e i n E P A a n d U D E Q f i l e s t ha t t h e
agenc i e s were concerned about the checkered t r ea tmen t p e r f o r m a n c e o f the W a s t e
W a t e r T r e a t m e n t P l a n t a n d gave encouragemen t f o r K e n n e c o t t t o m o d i f y
pro c e s s e s t h a t were no t p e r f o r m i n g w e l l . T h e r e were no f o r m a l e n f o r c e m e n t
a c t i o n s taken by the agencie s . Rather there i s a record of the a g e n c i e s and
K e n n e c o t t work ing t o s o l v e t h e p r o b l e m .
In the 1970s and 1980s , there was a d i s c u s s i o n as to whether or not the s l u d g e s
p r o d u c e d by the t r e a t m e n t proc e s s e s s h o u l d be RCRA S u b t i t l e C wastes.
K e n n e c o t t s u b m i t t e d d a t a a t that t ime t o EPA-HQ which s u g g e s t e d that th e
s l u d g e s were n o t - l e a c h a b l e and s h o u l d not come under the purv i ew of R C R A .
E P A - H Q t h e r e f o r e d e c i d e d that t h e c a l c i u m s u l f a t e s l u d g e s would n o t b e
c o n s i d e r e d hazardou s waste under R C R A . S i n c e t ha t t i m e , change s in th e p ro c e s s
occurred and the s l u d g e s p r o d u c e d in the l a t e 1980s and e a r l y 1990s were
l e a c l i a b l e . b u t t h e i r non : hazardou s RCRA d e s i g n a t i o n d i d n o t change.
In 1995, a d i s p u t e arose between K e n n e c o t t and the A r m y C o r p s o f E n g i n e e r s a s
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to w h e t h e r Pond D was created in a j u r i s d i c t i o n a l w e t l a n d . K e n n e c o t t r e s o l v e d
t h i s i s sue b y p r o v i d i n g r e p l a c e m e n t w e t l a n d s a s a part o f t h e W e t l a n d M i t i g a t i o n
A r e a t o c o m p e n s a t e f or th e l o s s o f th e Pond D w e t l a n d s .
In 1 9 9 5 , EPA and K e n n e c o t t entered in t o an AOC for a non- t ime c r i t i c a l removal
o f t h e s l u d g e s ( a n d o t h e r c o n t a m i n a t e d s o i l s f r o m t h e N o r t h F a c i l i t i e s ) . A n
E E / C A d e s c r i b e s t h e a l t e r n a t i v e s c o n s i d e r e d a t t h a t t i m e f o r t h e h a n d l i n g o f t h e
s l u d g e s .

C . S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y . T h e area o f t h e W W T P a n d s l u d g e p o n d s i s r e l a t i v e l y

f lat, v a r y i n g in e l e v a t i o n by no more t h a n 20 f e e t ( e x c e p t in t h o s e areas
where berms. roads , and b r i d g e s have been c o n s t r u c t e d ) . Pond A and
Pond D a r e l o c a t e d r e l a t i v e l y c l o s e t o t h e G r e a t S a l t Lake. T h e size o f t h e
various s l u d g e p o n d s i s g i v e n b e l ow:
Pond A - 25.7 acres
P o n d B - 6 acres
Pond C = 8 acres
Pond C+ = 4 acres
P o n d D = 19.7 acres
W W T P s i t e = 3 acres

2 . S u r f a c e and s u b s u r f a c e f e a t u r e s : The s i t e i s c o m p o s e d o f marsh l a n d s ,
s a l i n e p l a y a s , m u d f l a t s , s a l i n e meadows , emergen t marshes , o p e n water,
some u p l a n d s a n d m a n made f e a t u r e s i n c l u d i n g d i k e s , roads , t e m p o r a r y
b r i d g e s , d r a i n a g e d i t c h e s , m a i n l i n e ra i l t r a c k s a n d s i d i n g s , a n d i n d u s t r i a l
spurs . A l l o f t h e f a c i l i t i e s i n v o l v e d s t orage o f s l u d g e s i n areas p r e v i o u s l y
quarr i ed or f o r m e d by d i k e s and berms. The s t o rage tanks were above
ground. Other than t h e W W T P o f f i c e a n d f a c i l i t y ( b o t h o f w h i c h were
d e m o l i s h e d ) a n d some p o r t a b l e b u i l d i n g s used f o r s e c u r i t y a n d c o n t r a c t o r s ,

, there were no b u i l d i n g s on s i t e .
3 . S a m p l i n g s t r a t e g y : Pos t removal s a m p l i n g i n v o l v e d c o l l e c t i o n o f 5 p o i n t

c o m p o s i t e s a m p l e s w i t h c en t er s about 30 f e e t a p a r t . Each c o m p o s i t e
s a m p l e was c ompo s ed o f a central s p o t , a l o n g w i th 4 a d d i t i o n a l a l i q u o t s 5
f e e t away to the nor th , s ou th , eas t , and west of the c en tra l l o c a t i o n .
S a m p l e s were c o l l e c t e d s h o r t l y a f t e r e x cava t i on s o that t h e i n v e s t i g a t o r s
c o u l d d e t e r m i n e i f t h e wastes had been removed.

4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n : The waste s in the s l u d g e
p o n d s ar e t h e r e s u l t o f t r ea tment o f s m e l t e r , r e f i n e r y and m i l l waste waters
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wi th f e r r i c c h l o r i d e a n d l i m e o r b o t h . T h e waters were t y p i c a l l y a c i d i c
w i t h weak s u l f u r i c acid a n d m e t a l s i n s o l u t i o n . T h e l i m e t r e a t m e n t f o r m e d
a p r o d u c t whi ch w a s m a i n l y c a l c i u m s u l f a t e a n d t h e m e t a l s p r e c i p i t a t e d
w i t h i t . I n order t o increase t r e a t m e n t o f ar s en i c , f e r r i c c h l o r i d e w a s a d d e d
to f o r m a f e r r i c h y d r o x i d e wh i ch p r e c i p i t a t e d and the arsenic was ad s orb ed
t o t h e f e r r i c h y d r o x i d e p r e c i p i t a t e . T h e o r e t i c a l l y , t h e s l u d g e w a s s t a b l e
and was not s u p p o s e d to l e a c h the m e t a l s back i n t o rain waters. L a t e r
e x p e r i m e n t s i n d i c a t e d that t h i s wa s no t a l w a y s true, e s p e c i a l l y f or arsenic
a n d s e l e n i u m . T h e waste water c o m p o s i t i o n varied w i t h d i f f e r e n t c h a n g e s
i n t h e s m e l t i n g proce s s . F o r e x a m p l e , t h e change s i n ar s en i c
c o n c e n t r a t i o n s o f waters e n t e r i n g t h e W W T P w i t h t h e change f r o m t h e
r everb era tory s m e l t e r t o t h e N o r a n d a pro c e s s i s g i v e n i n T a b l e 6.3.

T A B L E 6 . 3
C H A N G E I N A R S E N I C C O N C E N T R A T I O N S W I T H C H A N G E I N S M E L T I N G P R O C E S S

D A T E S ' . ' . • ; • ! ' • ; > : • • ; • • . • . "\ . • ' • • ' " ' * .

Jan. 1977 to S e p t . 1977 •

Oct. 1977 to J u n e 1978

J u l y 1978 t o Dec. 1979

; A R S E N I C
- CONCENTRATIONS in
waste water g o i n g t o W W T P
0.49 - 5.02 m g / L ,
A v e r a g e = 1 . 5 9 m g / L
0.59 - 4.66 m g / L ,
A v e r a g e = 2.71 m g / L
5. 28 to 14.73 m g / L
A v e r a g e = 9.68 m g / L

S M E L T I N G P R O C E S S

Reverbera tory S m e l t e r

Phase in o f N o r a n d a p r o c e s s

N o r a n d a Proc e s s

The increases in arsenic in the waste water were a t t r i b u t e d to the
a d d i t i o n a l a i r p o l l u t i o n e q u i p m e n t i n s t a l l e d d u r i n g c o n s t r u c t i o n o f t h e
N o r a n d a S m e l t e r . A t t h e t i m e , K e n n e c o t t s c i e n t i s t s b e l i e v e d t h a t i n t h e
reverberatory s m e l t e r a l a r g e f r a c t i o n of the arsenic had been e m i t t e d to the
a t m o s p h e r e i n s tack e m i s s i o n s . T h e ar senic t r ea t ed b y t h e W W T P when
the s m e l t e r s w i t c h e d to the N o r a n d a pro c e s s amount ed to about 1500
p o u n d s / d a y . A b o u t 90% o f t h i s ar s enic e v e n t u a l l y ended up s tored in the
s l u d g e p o n d s .
The sources o f water sent t o t h e WWTP are t h e f o l l o w i n g :
S m e l t e r
Power P l a n t
R e f i n e r y
M a g n a M i l l

1 2 5 0 g p m
1300 gpm
300 gpm
1 5 0 g p m



T h e W W T P created 2 5 0 w e t tons o f s l u d g e p e r day, a n d d i s c h a r g e d t h e
t r e a t e d water t o t h e M a g n a T a i l i n g s Pond f o r reuse a t t h e f a c i l i t i e s o r f o r
d i s c h a r g e t o t h e Great Sal t Lake v ia th e C-7 d i t c h and Lee Creek .

5 . T y p e s o f c o n t a m i n a t i o n , q u a n t i t i e s
T h e t y p e s a n d q u a n t i t i e s o f t h e was t e s f o u n d a t t h e W W T P a n d s l u d g e
p o n d s are g iv en in T a b l e 6.4.

T A B L E 6 . 4
T Y P E S A N D V O L U M E S O F W A S T E S A T T H E W W T P A N D S L U D G E P O N D S

L o c a t i o n •.
W W T P

Pond A

P o n d B

Pond C

W a s t e
C o n t a m i n a t e d s o i l s
u n d e r n e a t h f a c i l i t y

C a l c i u m s u l f a t e
s l u d g e f r o m
t r e a t m e n t o f
reverbera tory s m e l t e r
waste water wi th
f e r r i c c h l o r i d e and
l o w l i m e
C a l c i u m s u l f a t e
s l u d g e f r o m
tr ea tmen t o f N o r a n d a
s m e l t e r waste water
w i t h h i g h l i m e
t r e a t m e n t s
C a l c i u m s u l f a t e
s l u d g e f r o m
t r e a t m e n t o f N o r a n d a
s m e l t e r waste water
w i t h h i g h and low
l i m e a d d i t i o n s

W a s t e T y p e
RCRA S u b t i t l e D
S o l i d W a s t e s ,
r eagen t s

RCRA S u b t i t l e D
S o l i d W a s t e s

RCRA S u b t i t l e D
S o l i d W a s t e s

RCRA S u b t i t l e D
S o l i d W a s t e s

V o l u m e
20,341 cy s o i l s ,
1 7000 gal F e r r i c
c h l o r i d e .
1 50 tons l i m e
1 45,842 cu yds .

1 5 1 , 0 9 0 c u y d s .

31 0,690 cu yd s .
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Locat ion /v .. ' — . .I .: . '••
Pond C e x t e n s i o n

P o n d D

: ^ S t e . ; : ^ ' ; / . s ' ' ; v : ' ; ' - ; : ' r ;
C a l c i u m s u l f a t e
s l u d g e f r o m
t r e a t m e n t o f N o r a n d a
s m e l t e r waste water
w i t h h i g h and low
l i m e a d d i t i o n s
C a l c i u m s u l f a t e a n d
f e r r i c h y d r o x i d e
s l u d g e s f r o m
t r e a t m e n t o f N o r a n d a
s m e l t e r waste water
w i t h l i m e a n d f e r r i c
c h l o r i d e
M a t e r i a l s used in
d i k e s f or Pond D
S l a g used i n d i k e s f o r
Pond D.

. . W a s t e ^ T y p e ; ,
RCRA S u b t i t l e D
S o l i d W a s t e s

RCRA S u b t i t l e D
S o l i d W a s t e s

N A

N A

V o l u m e
7 7 , 1 0 1 c u y d s .

271 ,640 cu yds

1 5 , 7 1 5 cu yds

28,594 cu yds

6. L o c a t i o n o f c o n t a m i n a t i o n , e x p o s u r e s
T h e W a s t e W a t e r T r e a t m e n t P l a n t S l u d g e P o n d s were l o c a t e d i n a n area remote
f r o m o ther i n d u s t r i a l o p e r a t i o n s a t t h e K e n n e c o t t N o r t h Z o n e , s o e x p o s u r e o f
i n d u s t r i a l workers to the s e wastes was not a p r i m a r y i s sue. H o w e v e r , the s l u d g e
p o n d s were a d j a c e n t t o o p e n s p a c e areas wh i ch were f r e q u e n t e d by w i ld l i f e ,
i n c l u d i n g deer and o ther s m a l l a n i m a l s . S l u d g e P o n d s A and D were l o c a t e d
a d j a c e n t to w e t l a n d areas and p o s e d a r i sk to the b i r d s .

D. S c o p e and R o l e o f O p e r a b l e U n i t
T h e f u n c t i o n o f t h e W a s t e W a t e r T r e a t m e n t P l a n t a n d i t s a s s o c i a t e d s l u d g e p o n d s ( O U 8 )
was t o t r ea t ' t h e waste waters g enera t ed a t t h e s m e l t e r ( O U 1 3 ) and th e r e f i n e r y (OU 14)
a n d d i s c h a r g e t h e t r e a t e d water t o t h e M a g n a T a i l i n g s Pond ( O U 1 5 ) . O p e r a b l e U n i t 8
concerns o n l y t h e W a s t e W a t e r T r e a t m e n t P l a n t f o o t p r i n t a n d t h e s l u d g e p o n d s . A d j a c e n t
w e t l a n d s a r e a d d r e s s e d i n ano ther o p e r a b l e u n i t ( O U 2 2 ) .
E. C u r r e n t and p o t e n t i a l F u t u r e S i t e and Resource U s e s
T h e l a n d o n w h i c h , t h e f o r m e r W a s t e W a t e r T r e a t m e n t P l a n t a n d S l u d g e P o n d s a r e l o c a t e d
i s zoned M-2 ( m a n u f a c t u r i n g , heavy i n d u s t r i a l ) . The current l a n d use i s o p e n spac e and
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w e t l a n d r e s t o r a t i o n areas. It i s l i k e l y t ha t Pond A and Pond D w i l l remain a s r e s t ored
w e t l a n d s p r o v i d i n g h a b i t a t f o r s h o r e b i r d s . T h e f u t u r e land u s e o f t h e W a s t e W a t e r
T r e a t m e n t P l a n t , P o n d s B , C , a n d C e x t e n s i o n i s s t i l l under d i s c u s s i o n . Open s p a c e ,
i n d u s t r i a l , i n s t i t u t i o n a l o r commercial l and u s e i s p o s s i b l e .
F . S u m m a r y o f S i t e Risks

1. C h e m i c a l s o f Concern
A r s e n i c , l e a d , and s e l e n i u m were the c h e m i c a l s o f concern a t th e WWTP and
s l u d g e p o n d s , a n d po s ed a threa t t o human h e a l t h a n d w i l d l i f e . I n a d d i t i o n , t h e
arsenic and s e l e n i u m were l e a c h a b l e and were a p o t e n t i a l source of c o n t a m i n a n t s
t o groundwat e r . The c o n c e n t r a t i o n s f o u n d a t th e s i t e ar e g i v e n in T a b l e 6.5.

T A B L E 6 . 5
C O N C E N T R A T I O N S O F C H E M I C A L S I N W W T P S O I L S A N D S L U D G E S

( m g / K g , d r y w e i g h t , e x c e p t where n o t e d )

L o c a t i o n

W W T P
s o i l s ( p r e -
r e m o v a l )
W W T P
s o i l s ( p o s t -
r e m o v a l )
W W T P
s o i l s ( p o s t - ,
r e c l a i m )
Pond A
( K U C ,
1 9 9 3 , p r e
removal
Pond A
( R u s t ,
1 994), pre-
removal

arsenic c o n c e n t r a t i o n s '
(mg/Kg)" : • . ;
max ;:

1 1 0 0

177

10.6

6700

mean .
1 1 8 . 9

41.2

8.8

2 5 1 6•

3425

l ead c o n c e n t r a t i o n s
( m g / K g )
max
766

466

17

2700

mean
106.1

67.3

15.9

1863

1382

s e l en ium conc en tra t i on s
( m g / K g )
max
163

31.9

5.3

80

mean
9.7

3.0

4.6

5 1 . 2

67.5
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L o c a t i o n

P o n d A ,
1997, pre-
removal
Pond A ,
1 9 9 9 , p o s t -
removal
Pond B
( K U C .
1 9 9 3 ) , p r e -
removal
P o n d B
( R u s t ,
1 994), pre
removal
P o n d B
( p o s t -
r e m o v a l )
Pond B
( p o s t -
r e c l a i m )
Pond C
( K U C .
1 9 9 3 , p r e -
r e m o v a l )
P o n d C
( 1 9 9 4 , p r e -
removal
P o n d C
( p o s t -
r e m o v a l )
Pond C
( p o s t -
r e c l a i m

arsenic. •cbneehtrati :o v t i s i ...
-(nig/lCg) ^ ; .::.v : ; . ; ,.
•max I-. /::^;
19,900

147

5100

200

14.4

7100

430

34.2;: . ' . " '
;; . •

mean > ">
2 5 3 1

7.5

4212

4162

43.6

4.4

4550

4566

52.7

13.8

l ead c o n c e n t r a t i o n s
( m g / K g )
max
7670

127

3000

359

35.5

4600

386 .

28 ....

mean
1092

1.4

2373

2537

27.9

12.3

2 1 3 3

3 1 1 6

36.1

1 3.3'-

s e l en ium c o n c e n t r a t i o n s
( m g / K g )
max
130

7.9

200

1 3 2

9.3

290

272

4.4

mean
25.2

0.5

1 5 2 . 5

157

5.9

6.6

276.7

252

4.1

2.2

6 . 1 2



L o c a t i o n

Pond C-ex t
( K U C ,
1993, pre-
r e m o v a l )
Pond C - e x t
( 1 9 9 4 , pre-
r e m o v a l )
Pond C-ex t
( p o s t -
r e m o v a l )
Pond C-ex t
( p o s t -
r e c l a i m )
Pond D
( K U C ,
1993 ̂ re-
r e m o v a l )
Pond D
( 1 9 9 4 , pre-
removal
P o n d D
( p o s t -
r e m o v a l )
Pond D
water ( p o s t
r e m o v a l )

arsenic concentra t i ons:"
;<^%^^£&Ki
' m a x | : / # f a & j

4600

530

34.2

3700 '

177

f-mean^ •; '" : . -.f :

3857

2651

52.7

13.8

4437

3467

24.1

1 4 u g / L

l ead c onc en tra t i on s
,(rng/Kg) .
.max

730

386

28.

3600

258

mean
582.9

3 1 9

36.1

13.3

2081

2071

1 9 . 1

<5 ug/L

s e l e n i u m c o n c e n t r a t i o n s
( m g / K g )
max

180

272

4.4

200

4.1

10 ug/L

mean
94.3

99.2

4.1

2.2

156.3

149

0.3

3.75 ug/L

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1. Prevent ground water c o n t a m i n a t i o n t h r o u g h removal or c a p p i n g of

l e a c h a b l e m a t e r i a l s .
2. E l i m i n a t e or c o n t a i n c o n t a m i n a t e d m a t e r i a l s which washed down i n t o

s e n s i t i v e w e t l a n d h a b i t a t s .
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3 . E l i m i n a t e o r p r e v e n t e x p o s u r e o f c o n t a m i n a n t s t o w i l d l i f e , e s p e c i a l l y
w e t l a n d b i r d s .

H . T h e S e l e c t e d Remedy
C l e a n u p a c t i o n s a l r e a d y i m p l e m e n t e d a r e g iven i n T a b l e 6 . 6 .

T A B L E 6 . 6
P R E V I O U S A C T I O N S A T T H E W W T P A N D S L U D G E P O N D S

Locat i on
W a s t e W a t e r T r e a t m e n t P l a n t

L i m e s t o r a g e t a n k

F e r r i c c h l o r i d e tank

Pond A

Pond B

A c t i o n T a k e n
A s b e s t o s r emoved, f a c i l i t y
d e m o l i s h e d , u n d e r l y i n g s o i l s
charac t e r i z ed and removed as
needed
L i m e ( 1 5 0 t o n s ) sent t o
B i n g h a m Canyon M i n e f o r
use in r e c l a m a t i o n o f a c i d i c
s o i l s
F e r r i c c h l o r i d e n e u t r a l i z e d
a n d mixed w i t h s o i l s , p l a c e d
i n A r t h u r S t e p b a c k
R e p o s i t o r y
S l u d g e s i n s i d e a n d o u t s i d e
d i k e s r emoved , m i x e d w i t h
c o n t a m i n a t e d s o i l s , d r i e d a n d
p l a c e d i n A r t h u r S t e p b a c k
R e p o s i t o r y . T h i s area w a s
re s tored back to a w e t l a n d .
S l u d g e s i n s i d e r emoved ,
mixed w i t h c o n t a m i n a t e d
s o i l s , d r i e d , and p l a c e d in
A r t h u r S t e p b a c k R e p o s i t o r y .
T h e d e p r e s s i o n l e f t w a s f i l l e d
w i t h t a i l i n g s , covered wi th
top s o i l and b i o s b l i d s , and
r e v e g e t a t e d .

Date
2001

2001

2001

1998

1997
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L o c a t i o n
P o n d C

Pond C e x t e n s i o n
Pond D

A c t i o n T a k e n
S l u d g e s i n s i d e r emoved ,
mixed w i t h c o n t a m i n a t e d
s o i l s , d r i e d , a n d p l a c e d i n t h e
A r t h u r S t e p b a c k R e p o s i t o r y .
The d i k e between Pond C
and Pond C e x t e n s i o n was
removed , t h e d e p r e s s i o n
f i l l e d w i t h t a i l i n g s , covered
w i t h t o p s o i l a n d b i o s o l i d s
and re v e g e t a t e d .
See Pond C
T h e s l u d g e s f r o m t h e
c o n c e n t r a t o r t r e a t m e n t
f a c i l i t y were removed in t h e
1980s and sent f o r r e c y c l i n g .

T h e s l u d g e s f r o m t h e W W T P
were removed, mix ed w i t h
c o n t a m i n a t e d s o i l s , d r i e d and
p l a c e d i n t h e A r t h u r S t e p b a c k
R e p o s i t o r y . S l a g f r o m t h e
d i k e s was p l a c e d on the s l a g
p i l e o r d i s p o s e d i n t h e A r t h u r
S t e p b a c k R e p o s i t o r y . T h e
area of Pond D was r e s t o r ed
b y a d d i n g i s l a n d s , c r e a t i n g
g e n t l e s l o p e s , a n d a d d i n g
water management d i v e r s i o n
s t r u c t u r e s to make the area
s u i t a b l e f o r w e t l a n d bird
h a b i t a t .

Date
1998

2001

I n a d d i t i o n t o t h e . p r e v i o u s c l e a n u p s , t h e f o l l o w i n g a d d i t i o n a l a c t i o n s a r e n e e d e d :
1. See OU 23 ( g r o u n d w a t e r ) for r equ ir ement s i n v o l v i n g m o n i t o r i n g of the

e f f e c t i v e n e s s o f ground water source c o n t r o l measures in the s l u d g e p o n d area.
2 . P r o v i d e map s t o S a l t Lake C o u n t y ( o r a n y a n n e x i n g m u n i c i p a l i t y ) s h o w i n g

l o c a t i o n s o f buried wastes above E P A ' s a c t i o n l e v e l s f o r i n d u s t r i a l l a n d u s e a n d
• for u n r e s t r i c t e d l a n d use.
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S e c t i o n 7: Great S a l t Lake a n d A s s o c i a t e d W e t l a n d s
( K e n n e c o t t N o r t h Zone O U 2 2 )

A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n
1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e u n i t
O p e r a b l e U n i t 2 2 , t h e G r e a t S a l t Lake a n d A s s o c i a t e d W e t l a n d s , i s c o m p o s e d o f
w e t l a n d s , creeks , s p r i n g s , p o n d s , and marshes whi ch ar e d o w n g r a d i e n t o f t h e
o p e r a t i o n a l f a c i l i t i e s a t t h e K e n n e c o t t N o r t h Z o n e s i t e . T h e G r e a t S a l t Lake i s t h e
u l t i m a t e receiving water o f these w e t l a n d s e i t h e r d i r e c t l y or i n d i r e c t l y . T h e r e f o r e ,
t h i s o p e r a b l e uni t receives d i s c h a r g e s f r o m t h e M a g n a f a c i l i t i e s a n d M a g n a
T a i l i n g s Pond ( O U 1 5 ) , M a g n a S o i l s ( O U 9 ) , t h e s m e l t e r a n d acid p l a n t s ( O U 1 3 ) ,
t h e R e f i n e r y ( O U 1 4 ) , a n d t h e W W T P a n d s l u d g e p o n d s ( O U 8 ) . A d d i t i o n a l l y , i t
i s t h e l o c a t i o n o f t h e s u r f a c e e x p r e s s i o n o f t h e ground water c o n t a m i n a t i o n in th e
area as d e s c r i b e d in OU 2 3 ) . The o p e r a b l e uni t i s l o c a t e d to the n o r t h o f SH 201
u p t o a n d i n c l u d i n g t h e G r e a t S a l t Lake i n t h e v i c i n i t y o f K e n n e c o t t . A s i m p l i f i e d
water f l o w d i a g r a m i s g iv en on F i g u r e 7.1.
2. F a c i l i t i e s l o c a t e d w i t h i n OU 22
The f a c i l i t i e s and t o p o g r a p h i c f e a t u r e s o f OU 22 are c a t e g o r i z e d and l i s t e d in
T a b l e 7.1.

T A B L E 7 . 1
L I S T O F F A C I L I T I E S A N D F E A T U R E S I N O U 2 2

: F a c i l i t y . , - / ; • ' . ; ' : y ; : l • ; "v̂ V • : • ; ; ;
S P R I N G S
N o N a m e S p r i n g s ( W e s t
K e s s l e r S p r i n g s A r e a )

K e s s l e r S p r i n g s

S p i t z S p r i n g s ( E a s t K e s s l e r
S p r i n g s A r e a ) • . .

f u n c t i o n •; : . ; . .:..:•. ;

W a t e r source t o w e t l a n d s ,
H o w t o S m e l t e r Return C a n a l
and then to pro c e s s
F o r m e r water source to
w e t l a n d s , now f or K e n n e c o t t
p r o c e s s i n g
W a t e r source to W e s t C-7
D i t c h

R e l a t i o n s h i p t o s i t e

D o w n g r a d i e n t o f some
s m e l t e r i n f r a s t r u c t u r e

D o w n g r a d i e n t o f t h e r e f i n e r y

I n v i c i n i t y o f W W T P ,
be tween Pond C and B
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F i g u r e 7 . 1 : W A T E R F L O W T H R O U G H T H E G A R F I E L D W E T L A N D S

T o o e l e Canal
W a t e r

S e c t i o n 17
P u m p S t a t i o n

O u t f a l l 004 to
G r e a t S a l t Lake

H a z e l t o n
P u m p S t a t i o n

K e s s l e r S p r i n g s

S m e l t e r f o r
Process W a t e r

S m e l t e r Return
C a n a l

F o r m e r S l u d g e
P o n d s A and D,
fed by g r o u n d -
water and rain

G a r f i e l d W e l l 5

P u m p S t a t i o n 4

S p i t z S p r i n g s

O u t f a l l 008 to
G r e a t S a l t Lake

C o p p e r t o n C o n c e n t r a t o r

M a g n a T a i l i n g s Pond

O u t f a l l 0 1 2 t o
G r e a t S a l t L a k e
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F a c i l i t y . v ^ ' - C ; - - v J t \ C § ? : ; - ' - ; , " ;

T o r o n t o S p r i n g , S p e n c e r
S p r i n g , N o . 1 0 S p r i n g , N o .
1 1 S p r i n g ( E a s t K e s s l e r
S p r i n g s A r e a )
A d a m s o n S p r i n g

T a i l i n g s Pond S p r i n g s

: F u n c t i 0 r i , .
W a t e r source to W e s t C-7
D i t c h , n o w c a l l e d S p i t z
S p r i n g s

water source to p r o c e s s i n g or
t o C l a r i f i c a t i o n Canal and
d i s c h a r g e t o G S L
W a t e r source t o C l a r i f i c a t i o n
C a n a l , p r o c e s s i n g or
d i s c h a r g e t o G S L

. R e l a t i o n s h i p t o s i t e
I n v i c i n i t y o f M a g n a T a i l i n g s
Pond

H i s t o r i c a l source o f m i l l
water near m i l l s a n d t a i l i n g s
p o n d
W a t e r wh i ch s e e p s f r o m t h e
s i d e s o f t h e T a i l i n g s Pond
d i k e s

W E L L S
S e c t i o n 1 7 W e l l

G o l f Cour s e W e l l

W e l l 1 0

G a r f i e l d W e l l 1 ( G a r f i e l d
W e l l f i e l d A r e a )

G a r f i e l d W e l l 4 ( G a r f i e l d
W e l l f i e l d A r e a )

G a r f i e l d W e l l 5 ( G a r f i e l d
W e l l f i e l d A r e a )

G a r f i e l d W e l l 6 ( G a r f i e l d
W e l l f i e l d A r e a )

W a t e r source f o r p r o c e s s i n g
or t o Slag Pond
W a t e r source f o r power p l a n t

W a t e r source f o r power p l a n t

F o r m e r water source f o r
p r o c e s s i n g , or to w e t l a n d s ,
now sent to the W e s t C y c l o n e
at the new t a i l i n g s p o n d
F o r m e r water source f o r
p r o c e s s i n g , or to w e t l a n d s ,
now sent to the W e s t C y c l o n e
at the new t a i l i n g s p o n d
F o r m e r water source f o r
p r o c e s s i n g , or t o ; w e t l a n d s ,
now hard p i p e d . to proc e s s
water circuit ;

F o r m e r water source f o r
p r o c e s s i n g , or to w e t l a n d s ,
now c a p p e d ( v a l v e i s c l o s e d )

W a t e r i s used in s m e l t i n g
o p e r a t i o n s
W a t e r i s used at the power
p l a n t
W a t e r is used at the power
p l a n t
D i s c h a r g e d t o S m e l t e r Return
C a n a l , now used at the W e s t
C y c l o n e a t M a g n a T a i l i n g s
Pond N o r t h E x p a n s i o n
D i s c h a r g e d t o S m e l t e r R e t u r n
C a n a l , now used at the W e s t
C y c l o n e a t M a g n a T a i l i n g s
P o n d N o r t h E x p a n s i o n
Now used in p r o c e s s water
c i r c u i t (a p o r t i o n o f wh i ch
can be d i s c h a r g e d i n t o G r e a t
S a l t Lake a f t e r u s e )
F o r m e r l y d i s c h a r g e d t o
S m e l t e r Return C a n a l
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F a c i l i t y . . ' , . . . : . ' " ! ' ' " X . ' ! . '
G a r f i e l d W e l l 8 ( G a r f i e l d
W e l l f i e l d A r e a )

C A N A L S
T o o e l e C a n a l

R i t e r Canal

U t a h a n d S a l t Lake Canal

R i g h t o f W a y C a n a l
C R E E K S
East L a k e

Lee Cre ek

K e r s e y Creek

C-7 D i t c h

:' -V " ", ••-' •F u n c t i o n : -
F o r m e r water source f o r
p r o c e s s i n g , or to w e t l a n d s ,
n o w c a p p e d ( v a l v e i s c l o s e d )

F o r m e r and current water
source f o r p r o c e s s i n g , exces s
t o S l a g Pond
F o r m e r water source for
p r o c e s s i n g , exce s s to C-7
d i t c h
F o r m e r water source f o r
p r o c e s s i n g , exces s to C-7
d i t c h , now used to i r r i g a t e
r e c l a i m e d p o r t i o n s o f M a g n a
T a i l i n g s P o n d
W a t e r S o u r c e t o L e e Creek

F o r m e r water source f o r
K e n n e c o t t p r o c e s s i n g and
duck h u n t i n g pre s erve , now a
marshy area d r a i n e d by R i t e r
C a n a l , a part o f t h i s area has
been d e v e l o p e d i n t o an
i n d u s t r i a l p a r k
D r a i n a g e on East S i d e o f
T a i l i n g s Pond

Drainage on East S i d e o f
T a i l i n g s Pond
Man made channel which
d r a i n s excess water f r o m
M a g n a T a i l i n g s Pond a n d
o ther K e n n e c o t t o u t f a l l s

R e l a t i o n s h i p t o s i t e
F o r m e r l y d i s c h a r g e d t o
S m e l t e r Return C a n a l

Proce s s W a t e r source

Now d i s c h a r g e s to C-7 D i t c h

D i s c h a r g e s to C-7 D i t c h or
used f o r r e c l a m a t i o n
i r r i g a t i o n

W a t e r S o u r c e l o L e e Cre ek

F o r m e r W a t e r S o u r c e t o
p r o c e s s i n g , now dra ined by
R i t e r C a n a l and Lee Creek

Drainage on East Side o f
T a i l i n g s Pond a n d water
p a t h w a y rerouted by
K e n n e c o t t t o f l o w in t o C-7
D i t c h
D r a i n a g e rerouted to go i n t o
th e C-7 d i t c h
U P D E S r e c e i v i n g water f o r
K e n n e c o t t O u t f a l l s 7, 2, and
1 1 . F l o w s t o G r e a t Sal t Lake
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F a c i l i t y / - ' / ' : . : ; ' ' 3 ' : ; : r ? ; -
W e s t C - 7 D i t c h

East C-7 D i t c h ( R e c l a i m
C a n a l )

^ F u n c t i o n '. . . .
Man made channe l on west
s i d e o f M a g n a T a i l i n g s P o n d
Man made channe l on east
a n d s o u t h o f t a i l i n g s p o n d ,
c o l l e c t i n g water f r o m t a i l i n g s
p o n d a n d a l l o w i n g s e d i m e n t s
to s e t t l e b e f o r e water i s
reused in the p r o c e s s or
d i s c h a r g e d

R e l a t i o n s h i p t o s i t e
M e r g e s w i t h C - 7 D i t c h

Receive s f l o w f r o m A d a m s o n
S p r i n g s a n d t h e T a i l i n g s
P o n d , used as pro c e s s water
or d i s c h a r g e to the C-7 D i t c h

G A R F I E L D W E T L A N D A R E A S
East H a z e l t o n ( H a z e l t o n
A r e a )
W e s t H a z e l t o n ( H a z e l t o n
A r e a )

W e a k A c i d L i f t S t a t i o n
( H a z e l t o n A r e a )

W e a k A c i d P i p e l i n e

S l a g P o n d

1-80 Pond

W e t l a n d s L a n d f i l l

S m e l t e r Return Canal ( W e s t
a n d C e n t r a l K e s s l e r S p r i n g s
A r e a )

A d u m p area near the
H a z e l t o n P u m p S t a t i o n
T w o s e t t l i n g p o n d s used t o
c o l l e c t r u n o f f f r o m t h e
s m e l t e r area
P u m p e d waste waters f r o m
s m e l t e r t o t h e W W T P f o r
t r ea tmen t
Conveyed waste waters f r o m
t h e W e a k A c i d L i f t S t a t i o n t o
t h e W W T P f o r t r e a t m e n t

S e r v e d as a p r o c e s s water
re s ervo ir and a s t o r m w a t e r
c o l l e c t i o n reservoir.
A t o n e t ime , par t o f t h e S l a g
P o n d , s t o r i n g pro c e s s waters
A d u m p of lab wastes and
d e b r i s , i n c l u d i n g c r u c i b l e s
Used to return t r ea t ed waters
f r o m t h e o l d W W T P t o t h e
s m e l t e r f o r reuse. A l s o
c o l l e c t e d waters f r o m
w e t l a n d s a n d s p i l l s

P r o b a b l y a f o r m e r
c o n c e n t r a t e s t o r a g e area
C o n t a m i n a t e d w i t h a v a r i e t y
o f s m e l t e r was te s a n d s p i l l s

C o n t a m i n a t e d w i t h a c i d s a n d
m e t a l s , m a l f u n c t i o n s r e s u l t e d
i n s p i l l s t o t h e w e t l a n d s
W a t e r s c o n t a m i n a t e d w i t h
a c i d s and m e t a l s , breaks in
t h e p i p e l i n e l e a d t o s p i l l s t o
t h e w e t l a n d s .
C o n t a m i n a t e d w i t h a v a r i e t y
o f s m e l t e r wastes a n d s p i l l s ,
e s p e c i a l l y c o n c e n t r a t e s .
C o n t a m i n a t e d wi th s m e l t e r
was te s near west end
Lab waste and c o n s t r u c t i o n
d e b r i s d u m p
H e a v i l y c o n t a m i n a t e d w i t h
s p i l l s o f m a t e r i a l s o r i g i n a t i n g
at the s m e l t e r
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Faci l i ty ' .
W o o d e n B r i d g e S i t e ( W e s t
K e s s l e r S p r i n g s A r e a )

G a r f i e l d W e t l a n d Areas 1 , 2 ,
and 3

M a r s h A r e a s 1 . 2 , and 3
( S m e l t e r W e t l a n d A r e a )

P o n d s 1 , 2 , 3 , 4 , l O a , a n d l O b
( O o l i t i c S a n d P o n d s A r e a )

S a m p l e U n i t 1 ( G a r f i e l d
W e l l f i e l d a n d O o l i t i c S a n d
P o n d s a n d K e s s l e r S p r i n g s
A r e a s )
F r e e w a y o f f - r a m p p o n d

F u n c t i o n
Two d u m p s next t o a b r i d g e
over t h e S m e l t e r Return
C a n a l
W e t l a n d s between t h e
G a r f i e l d R e f i n e r y and the
Great S a l t Lake

W e t l a n d s between t h e
s m e l t e r a n d t h e G r e a t S a l t
Lake
P o n d s w i t h i n t h e G a r f i e l d a n d
S m e l t e r W e t l a n d s

A w e t l a n d area near S l u d g e
Pond D used for e c o l o g i c a l
s t u d i e s

Pond near S l u d g e Pond D,
now w i t h i n th e h i g h w a y r i g h t
of way

R e l a t i o n s h i p t o s i t e
A c i d t a i n t e d was te s p r o b a b l y
a s s o c i a t e d w i t h s p i l l s a t t h e
ac id p l a n t s
Received c o n t a m i n a t e d
groundwat er and s u r f a c e
waters f r o m r e f i n e r y a n d
s m e l t e r
Rece iv ed c o n t a m i n a t e d
s u r f a c e water s f r o m t h e
s m e l t e r
Received c o n t a m i n a t e d
s u r f a c e waters f r o m t h e
s m e l t e r a n d r e f i n e r y
Rece ived c o n t a m i n a t e d
g r o u n d w a t e r f r o m t h e
r e f i n e r y

S u s p e c t e d c o n t a m i n a t i o n
f r o m K e n n e c o t t o p e r a t i o n s .

S M E L T E R W E T L A N D S
S m e l t e r w e t l a n d s ( S m e l t e r
W e t l a n d s A r e a

W e t l a n d areas be tween th e
s m e l t e r a n d t h e G S L

S u s p e c t e d c o n t a m i n a t i o n
f r o m t h e s m e l t e r

E A S T S I D E W E T L A N D S
S a m p l e U n i t 2 ( E a s t s i d e
W e t l a n d s A r e a ) '

W e t l a n d area on the east s i d e
o f t h e t a i l i n g s p o n d near th e
c o n f l u e n c e o f Lee Cre ek ,
K e r s e y C r e e k , and C-7 D i t c h

S u s p e c t e d c o n t a m i n a t i o n f o r
breaches in th e eas tern s i d e o f
t h e M a g n a T a i l i n g s Pond

G R E A T S A L T L A K E
G r e a t S a l t Lake C l o s e d bas in r e c e i v i n g water

b o d y f o r a l l o f K e n n e c o t t
p r o p e r t i e s , e i t h e r d i r e c t l y o r
i n d i r e c t l y

S u s p e c t e d c o n t a m i n a t i o n near
K e n n e c o t t o u t f a l l s
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F a c i l i t y
O u t f a l l 0 1 2

G r e a t S a l t Lake beaches

S a l t a i r and o t h e r beach
resort s

M a r i n a

' F u n c t i o n
N e w K e n n e c o t t o u t f a l l f o r
d i s c h a r g i n g d e can t water
f r o m t h e n e w t a i l i n g s pond
and any exces s p r o c e s s
waters
S h o r e l i n e o f G r e a t S a l t L a k e

P a v i l i o n on s h o r e l i n e o f
Great S a l t L a k e c l o s e t o
K e n n e c o t t o p e r a t i o n s
M a r i n a on s h o r e l i n e o f G r e a t
S a l t Lake c l o s e t o K e n n e c o t t
s m e l t e r

R e l a t i o n s h i p t o s i t e
A n y c o n t a m i n a n t e n t e r i n g t h e
p r o c e s s waters c o u l d
p o t e n t i a l l y b e d i s c h a r g e d v i a
t h i s o u t f a l l .

P o t e n t i a l c o n t a m i n a t i o n d u e
t o p r o x i m i t y o f K e n n e c o t t
d i s c h a r g e s t o t h e G S L
P o t e n t i a l c o n t a m i n a t i o n d u e
t o p r o x i m i t y o f K e n n e c o t t
d i s c h a r g e s t o t h e G S L .
P o t e n t i a l c o n t a m i n a t i o n d u e
t o p r o x i m i t y o f K e n n e c o t t
s m e l t e r

( n a m e s i n p a r e n t h e s e s note m o n i t o r i n g p l a n d e s i g n a t i o n s )
B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s

1 . A c t i v i t i e s a t the s i t e which l ed t o c o n t a m i n a t i o n
SPRINGS:
No Name Springs: L o c a t e d near P r a x a i r , t h i s water f l o w s i n t o the s m e l t e r re turn
canal and was f o r m e r l y used in p r o c e s s i n g .
Kessler Springs: K e s s l e r S p r i n g s , l o c a t e d under S H 2 0 1 a n d d i s c h a r g i n g v i a a
c u l v e r t t o t h e G a r f i e l d W e t l a n d s , a r e b edro ck c on ta c t s p r i n g s d o w n g r a d i e n t o f t h e
r e f i n e r y c o m p l e x . T h e s p r i n g s c on s i s t o f 3 s p r i n g s l o c a t e d w i t h i n 1 0 0 yard s . T h e

• s p r i n g s are. h e a v i l y c o n t a m i n a t e d wi th s e l e n i u m f r o m the pa s t l e a k a g e s a t the o ld
Prec i ou s M e t a l s Ref iner)' B u i l d i n g (see OU 14). The s p r i n g water has now been
d i v e r t e d away f r o m t h e w e t l a n d s i n t o t h e pro c e s s water c i r c u i t . T h e f l o w i s about
300 g p m .
Spitz Springs: Spi t z S p r i n g s i s l o c a t e d north o f S l u d g e Pond C and s o u t h o f t h e
r a i l r o a d t rack s a l o n g th e western base o f t h e M a g n a T a i l i n g s P o n d . T h e r e ar e two
s p r i n g s i n d i c a t e d o n several m a p s , S p i t z S p r i n g s a n d East S p i t z S p r i n g s . H i s t o r i c
water q u a l i t y measurement s i n d i c a t e tha t t h e water i s e l e v a t e d in ar senic , p e r h a p s
due to p r o x i m i t y to S l u d g e P o n d s C and B.
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Toronto Spring, Spencer Spring, No. 10 Spring, No. 11 Spring: T h e s e s p r i n g s
which show u p o n h i s t o r i c a l m a p s a r e c o l l e c t i v e l y known a s S p i t z S p r i n g s t o d a y .
Adamson Spring: A d a m s o n S p r i n g , a very l a r g e b e d r o c k c o n t a c t s p r i n g w i t h a
f l o w of about 6000 - 8000 g p m . was the o r i g i n a l source of water to the m i l l i n g
a n d s m e l t i n g f a c i l i t i e s when t h e f a c i l i t i e s were f i r s t c o n s t r u c t e d . T h e c l a r i f i c a t i o n
canal around t h e s ou th ern boundary o f t h e T a i l i n g s Pond c o l l e c t s t h e water.
T o d a y , i t i s not used much and most of i t i s d i s c h a r g e d to the U t a h and Salt Lake
Canal v i a U P D E S O u t f a l l 1 1 . I t i s l o c a t e d be tween t h e t a i l i n g s p o n d a n d S H 2 0 1
in th e D i v i n g Board T a i l i n g s Area. The water i s c o l l e c t e d in two s u m p s and can
be d i r e c t e d t o th e p r o c e s s water c i r c u i t v ia the c l a r i f i c a t i o n canal or d i r e c t l y
d i s c h a r g e d when not needed. A d a m s o n S p r i n g water has been shown to be t o x i c
t o f r e s h w a t e r a q u a t i c s p e c i e s , p e r h a p s d u e t o c h l o r i d e c o n t e n t .
Tailings Pond Springs: T h e s e " s p r i n g s " pour out o f the l owe s t d i k e s o f the M a g n a
T a i l i n g s Pond t h r o u g h p i p e s i n s e r t e d t h r o u g h t h e d i k e s . T h e p i p e s encourage
d r a i n a g e o f t h e water f r o m t h e t a i l i n g s pond t h r o u g h t h e s e conveyance s .
A d d i t i o n a l f l o w o r i g i n a t e s f r o m wicks d r i l l e d in to t h e d i k e s . A s t h e T a i l i n g s Pond
becomes d e w a t e r e d the s e f l o w s w i l l s l o w c o n s i d e r a b l y . T h e f l o w i s c o l l e c t e d i n
the c l a r i f i c a t i o n canal ( t a i l i n g s re turn c a n a l ) and i s used a s nece s sary in the
pro c e s s water c i r c u i t .
WELLS
Section 17 Well: The S e c t i o n 17 w e l l w i t h a f l o w of about 500 gpm is used for
pro c e s s water at the s m e l t e r and f i r e p r o t e c t i o n water. Exce s s a m o u n t s can be
d i r e c t e d t o the Slag Pond or t o O u t f a l l 004.
Golf Course Well: T h e G o l f C o u r s e W e l l , l o c a t e d o n t h e M a g n a G o l f Cour s e
c l o s e to the power p l a n t , ha s a f l o w o f 2,600 gpm and i s used for c o o l i n g water a t
t h e Power P l a n t .
Well 10: W e l l 10 w i t h a f l o w o f 3000 gpm d i s c h a r g e s t o the c l a r i f i c a t i o n canal
around the T a i l i n g s p o n d and can be used at the Power P l a n t .
Garfidd Weli#l: F o r m e r l y used for pro c e s s waters , t h i s water i s now conveyed to
t h e W e s t C y c l o n e ( w h i c h s e p a r a t e ' s t a i l i n g s i n t o d i f f e r e n t s ize c l a s s e s ) a l o n g t h e
edg e o f t h e new t a i l i n g s p o n d .
Garfield W.ell #4: F o r m e r l y used f o r p r o c e s s water s , t h i s water is now conveyed to
the W e s t C y c l o n e a l o n g th e edge o f th e new t a i l i n g s p o n d .
Garfield Well #5: The G a r f i e l d Well #5 was an a r t e s i a n w e l l t h a t c o n t a i n e d up to
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1 m g / L o f s e l e n i u m . T h e water f l o w e d i n t o t h e w e t l a n d s s u r r o u n d i n g t h e w e l l . I n
1998 t h e f l o w f r o m G a r f i e l d W e l l # 5 w a s c a p t u r e d a n d p i p e d t o U P D E S O u t f a l l
008 and th e p o n d s near th e w e l l t h e n m o s t l y d r i e d up . The w e l l water f r o m
G a r f i e l d W e l l #5 has been d e c r e a s i n g over the pa s t three years , but the f l o w f r o m
K e s s l e r S p r i n g s h a s been i n c r e a s i n g . I n 2000. t h e G a r f i e l d W e l l water w a s r e -
d i r e c t e d t o t h e pro c e s s water c i r c u i t . M i x t u r e o f t h e water w i t h t a i l i n g s f r o m
C o p p e r t o n serves to remove a p o r t i o n o f the s e l e n i u m f r o m the water and the
s e l e n i u m becomes a par t o f t h e s o l i d s d i s p o s e d i n t h e M a g n a T a i l i n g s P o n d .
Garfield Well #6: F o r m e r l y used for p r o c e s s water s , t h i s w e l l i s now c a p p e d ( t h e
v a l v e i s c l o s e d ) .
Garfield Well #8: F o r m e r l y used for p r o c e s s waters , t h i s w e l l i s now c a p p e d ( t h e
v a l v e i s c l o s e d ) .
CANALS
Tooele Canal: The T o o e l e C a n a l d i t c h , l o c a t e d between the s l a g pond and 1-80,
carrie s water f r o m T o o e l e C o u n t y water sources t o t h e S e c t i o n 17 P u m p h o u s e
where i t i s used at the S m e l t e r for p r o c e s s water. The C a n a l rece ives about 5000
gpm in th e summer and 3000 gpm in th e w i n t e r f r o m w e t l a n d s in T o o e l e C o u n t y
d e l i v e r e d b y a p i p e l i n e which f o l l o w s t h e I n t e r s t a t e H i g h w a y . T h e water f r o m
T o o e l e C o u n t y o r i g i n a t e s f r o m s p r i n g s l o c a t e d o n t h e O l d D r o u b a y Ranch ( 1 0
M i l e S p r i n g s , C a s s i d y S p r i n g s ) , 1 8 m i l e s west o f G a r f i e l d . a n d i s d e l i v e r e d v i a a
canal t o t h e M i l l Pond o n t h e C l a r k Ranch. T h e water s f r o m t h e M i l l P o n d a r e
then d e l i v e r e d via a p i p e l i n e to a s t o r a g e re s ervoir on the C a s t a g n o Ranch where it
j o i n s waters p r o v i d e d b y F a c t o r y Creek (now c a l l e d F a c t o r y S p r i n g s P o n d ) . I t i s
d e l i v e r e d t o L a k e p o i n t t h r o u g h an a q u e d u c t . F r o m t h e n c e , th e water f l o w s in a
concrete aqueduc t ( S e c t i o n 17 a q u e d u c t ) around th e end o f t h e m o u n t a i n s r o u g h l y
a l o n g I n t e r s t a t e 80 and then on the nor th s i d e o f SH 201 to the S e c t i o n 17
P u m p h o u s e . The water i s used for p r o c e s s i n g a t the s m e l t e r .

Riter Canal: The R i t e r Canal i s a d r a i n a g e and i r r i g a t i o n canal which o r i g i n a t e s at
3.800 W ^ a n d S H 2 0 1 , a n d then f l o w s west a l o n g t h e s ou th s i d e o f S H 2 0 1 . T h e
water in the R i t e r Canal comes f r o m urban and a g r i c u l t u r a l r u n o f f and f r o m the
N o r t h J o r d a n C a n a l . The canal wa s dug in 1906 a s part o f t h e c o n s t r u c t i o n o f t h e
M a g n a T a i l i n g s P o n d . T h e canal end s a t t h e R e c l a i m W a t e r Canal ( C l a r i f i c a t i o n
C a n a l ) and can be used in the K e n n e c o t t p ro c e s s water c i r c u i t or can be
d i s c h a r g e d t o th e C-7 d i t c h . The f l o w i s about 30,000 g p m .

i Utah and Salt Lake Canal: The U t a h and Salt Lake C a n a l is an i r r i g a t i o n
d i v e r s i o n canal r e c e i v i n g water f r o m U t a h Lake. I t a l s o receives urban a n d
a g r i c u l t u r a l r u n o f f . I t p a s s e s j u s t t o t h e west o f M a g n a . K . U C c a n u s e t h e water
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f o r p r o c e s s i n g o r d i s c h a r g e t h e waters i n t o t h e R i t e r C a n a l . T h e canal i s t h e
r e c e i v i n g water f o r U P D E S O u t f a l l 0 1 1 (now used t o d i s c h a r g e A d a m s o n
S p r i n g s ) . The water w i l l b e used in the f u t u r e t o i r r i g a t e th e v e g e t a t i o n on r e t i r e d
s e c t i o n s o f t h e M a g n a T a i l i n g s P o n d .
Right of Way Canal: The R i g h t of Way C a n a l o r i g i n a t e s around 4800 W and
t r a v e l s west a l o n g t h e nor thern f r o n t a g e road o f 1-80. I t merges w i t h Lower L e e
Creek.
CREEKS AND LAKES:
East Lake: D u r i n g the 1950s , an i m p o r t a n t water source for the M a g n a and A r t h u r
Mill s wa s East Lake. L o c a t e d near SH 201 and 4000 W, East L a k e wa s f ed w i t h
water f r o m th e N o r t h J o r d a n C a n a l and th e water wa s d e l i v e r e d t o K e n n e c o t t v ia
t h e R i t e r C a n a l . T h e r e w a s a l s o a d r a i n a g e o u t l e t t o t h e G r e a t S a l t L a k e t o t h e
n o r t h w e s t (via Lee C r e e k ? ) . The l a k e was a l s o used as a d u c k h u n t i n g pre s erve by
K e n n e c o t t e m p l o y e e s . The l a k e was a b a n d o n e d as a water source because th er e
was a c o n t a m i n a n t in i t which was d e l e t e r i o u s to the f l o t a t i o n c i r c u i t s . Now the
area is a w e t l a n d , marshy area - th er e is no l a k e . A p o r t i o n of the area has been
d e v e l o p e d i n t o an i n d u s t r i a l park . The l a n d i s m o s t l y owned by th e LDS church.
Lee Creek: U p p e r Lee Creek o r i g i n a t e s in a s p r i n g f ed w e t l a n d area near SH201, 2
m i l e s east o f t h e t a i l i n g s p o n d . I t p a s s e s b y several l a n d f i l l s , a n d th en ( l o w s i n t o
th e C-7 D i t c h . Due t o heavy v e g e t a t i o n and land f i l l garbage a l o n g th e creek,
f l o w s in t h e creek ar e choked d u r i n g heavy p r e c i p i t a t i o n p e r i o d s c r e a t i n g several
f l o o d e d p a s t u r e areas i n t h e w e t l a n d s . U p p e r L e e Cre ek doe s n o t H o w i n t o Lower
L e e Creek . Lower L e e Creek o r i g i n a t e s near S a l t S p r i n g s ( v i a t h e B r i g h t o n
D r a i n ) . 5 m i l e s east o f t h e M i t i g a t i o n Area . I t w a s a w id e s h a l l o w d r a i n a g e area
t e r m i n a t i n g i n t o t h e G r e a t S a l t Lake . I t t y p i c a l l y r e c e ive s water o n l y f r o m
K e n n e c o t t d i s c h a r g e s v ia U P D E S 007 and 002. The How f r o m 007 i s l e s s t h a n
5000 g p m , and 002 is not r o u t i n e l y used.

Kersey Creek: K e r s e y Creek o r i g i n a t e s f r o m s p r i n g s to the s ou th and west of Lee
Creek. I t a l s o receives e f f l u e n t f r o m M a g n a ' s W W T P . I t then f l o w s t h r o u g h a
c o n s t r u c t i o n d e b r i s l a n d f i l l a n d d i s c h a r g e s i n t o t h e C - 7 D i t c h . • I t doe s n o t a p p e a r
t o c o l l e c t a n y d i s c h a r g e s f r o m K e n n e c o t t o p e r a t i o n s .
C-7 Dilch: The C-7 D i t c h is a man-made canal c o n s t r u c t e d around 1 9 1 7 as part of
t h e f i r s t m a j o r t a i l i n g s pond e x p a n s i o n . T h e C - 7 D i t c h i s t h e r e c e i v i n g water body
f o r several o f K e n n e c o t t ' s o u t f a l l s i n c l u d i n g 007, 002. a n d O i l . I t receives f l o w
f r o m L e e Cre ek , K e r s e y Cre ek , R i t e r Canal a n d t h e U t a h a n d S a l t Lake C a n a l ,
r e s u l t i n g in a d r a i n a g e area o f 73 square m i l e s . U n t i l the recent t a i l i n g s pond
e x p a n s i o n , t h e C - 7 d i t c h d i s c h a r g e d i n t o t h e G r e a t S a l t Lake. N o w i t h a s been
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rerouted t o f l o w i n t o t h e Lower L e e Creek d r a i n a g e . T h e D i t c h doe s s u p p o r t
a q u a t i c l i f e , i n c l u d i n g c a r p , U t a h sucker, channel c a t f i s h , m o s q u i l o f i s h a n d
w a l l e y e . T h e water q u a l i t y i n t h e d i t c h showed iron l e v e l s e x c e e d i n g t h e c h r o n i c
s t a n d a r d a n d c o p p e r l e v e l s e x c e e d i n g t h e acute s t a n d a r d . H o w e v e r , t h e d i t c h i s
not c o n s i d e r e d a s f i s h e r i e s h a b i t a t and the f r e s h w a t e r s t a n d a r d s do no t a p p l y t o
t h i s water body.
West C - 7 Ditch: T h e W e s t C - 7 d i t c h o r i g i n a t e s near S p i t z S p r i n g s (near t h e
f o r m e r l o c a t i o n o f t h e W W T P a t t h e i n t e r s e c t i o n o f S H 2 0 1 a n d S H 202), t r a v e l s
nor th a l o n g t h e f o o t o f t h e M a g n a T a i l i n g Pond berm a n d j o i n s t h e C - 7 d i t c h a t t h e
N o r t h w e s t Corner o f t h e T a i l i n g s P o n d . I t r ece ive s water f r o m t h e t a i l i n g s p o n d ,
the G a r f i e l d w e l l s and s u r f a c e r u n o f f . A l t h o u g h i t i s a man-made canal i t does
s u p p o r t carp. U t a h chub, m o s q u i l o f i s h . w h i t e bass a n d w a l l e y e .
East C-7 Ditch (Clarification Canal, Tailings Reclaim Canal): The C l a r i f i c a t i o n
C a n a l (Eas t C - 7 D i t c h , T a i l i n g s R e c l a i m C a n a l ) f l o w s around t h e east a n d s o u t h
s i d e o f t h e T a i l i n g s P o n d . A c l a r i f i c a t i o n sy s t em w a s a d d e d t o p r o v i d e f u r t h e r
s e t t l i n g o f t a i l i n g s f r o m t h e d e can t water i n t h e T a i l i n g s P o n d . T h e canal c o l l e c t s
water which i s b e i n g d r a i n e d f r o m t h e f o r m e r t a i l i n g s p o n d s w i t h p i p e s t h r o u g h
the d i k e s and wicks . The water in the East C-7 D i t c h can be r e c y c l e d for use in
t h e m i l l s o r d i s c h a r g e d v i a o u t f a l l O i l .
GARFIELD WETLAND AREAS
East Hazelion: L o c a t e d j u s t t o the s o u t h o f the s l a g p o n d and j u s t t o the west o f
t h e s l a g p i l e area a r e w e t l a n d s c a l l e d H a z e l t o n because t h e H a z e l t o n p u m p s t a t i o n
i s l o c a t e d here. East H a z e l t o n c o n s i s t s of a 3.5 acre area whi ch was d e v o i d of
v e g e t a t i o n . I t w a s f o r m e r l y used a s a d u m p s i t e w i t h a serie s o f i r r e g u l a r l y p l a c e d
p i l e s . C o n t a m i n a t i o n at some p l a c e s was at l e a s t 8 f e e t d e e p .
West Hazelton: T h e W e s t H a z e l t o n w e t l a n d s c o n s i s t s o f t w o bermed s e t t l e m e n t
p o n d s c over ing.abou t 6 .5 acres. The area was t h i c k l y v e g e t a t e d w i t h P h r a g m i t e s
but was h e a v i l y c o n t a m i n a t e d w i t h arsenic. T h i s area was o r i g i n a l l y created by a
d e l t a . o f K e s s l e r Canyon a n d w a s l a t e r c o n t a m i n a t e d w i t h s m e l t e r r u n o f f m a t e r i a l s ,
s p i l l s a t t h e s m e l t e r , a n d d u m p i n g o f c o n t a m i n a t e d s o i l s .
Weak Acid Lift Station: The weak acid l i f t s t a t i o n conveyed weak acid ( b l o w d o w n
f r o m th e s m e l t e r ) t o . t h e WWTP. It wa s d e m o l i s h e d in 2001 when i t wa s no
l o n g e r needed. T h e h y d r o m e t p l a n t a t t h e s m e l t e r n o w t r e a t s t h e b l o w d o w n
waters.
Weak Acid Pipeline: The weak acid p i p e l i n e conveyed weak acid f r o m the s m e l t e r
t o t h e W a s t e W a t e r T r e a t m e n t P l a n t u n t i l t h e n e w s m e l t e r w a s b u i l t . T h e n i t w a s
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used f o r decon water d u r i n g t h e o l d e r s m e l t e r d e m o l i t i o n p r o j e c t s . W h e n t h e
proc e s s water p i p e l i n e f a i l e d i n 2001, t h e f o r m e r weak acid p i p e l i n e ( a d o u b l e
w a l l e d p i p e l i n e ) w a s c onver t ed t o u s e f o r t h e p ro c e s s water. I t i s s t i l l i n service.
Slag Pond: T h e S l a g P o n d (a.k.a. t h e S l a g L a g o o n , t h e S m e l t e r L a g o o n , W e s t S l a g
P o n d ) i s a s h a l l o w u n l i n e d p o n d w h i c h wa s o r i g i n a l l y created by th e m i n i n g o f
o o l i t i c l i m e sand s f o r u s e a s p r o c e s s f l u x . I n 1 9 8 2 , t h e s l a g p o n d covered a n area
o f 3 1 acres. T h e pond received p l a n t r u n o f f f r o m t h e s m e l t e r a n d a n y f l o w s
c oming down K e s s l e r Canyon. ( T h e K e s s l e r Canyon d r a i n a g e i s about 3000
acres .) In a d d i t i o n , t h e p o n d received waters f r o m any waters or a c i d s s p i l l e d a t
t h e s m e l t e r . I t w a s e q u i p p e d w i t h a breakaway d i k e i n 1 9 8 1 s o tha t t h e waters
c o u l d b e d i v e r t e d t o t h e G r e a t S a l t L a k e ra th er than a l l o w t h e s l a g p o n d t o
o v e r f l o w . In 1 9 8 7 , the pond was d i v i d e d i n t o two p o n d s by a berm - the ea s t ern
p o n d i s c a l l e d t h e 1-80 Pond a n d t h e we s t ern p o n d i s t h e S l a g P o n d . T h e s l a g p i l e
t o th e i m m e d i a t e s ou th o f t h e s l a g p o n d i s d w i n d l i n g in s ize w i t h th e u s e o f t h e
s l a g i n t h e c o n s t r u c t i o n o f t h e n e w t a i l i n g s p o n d e x t e n s i o n . A s t h e s l a g p i l e
f o o t p r i n t d e c r e a s e d , the s l a g pond o p e n water has increa s ed in s ize and now i s
about 67.5 acres. The new open water areas have a b o t t o m c o m p o s e d of a l a y e r
(2 - 4 f e e t ) o f s l a g . Because the s l a g doe s not l e a c h and i s not e x p o s e d , t h i s s l a g
wa s no t removed. The s e d i m e n t s o f t h e o r i g i n a l f o o t p r i n t o f t h e p o n d were
c o n t a m i n a t e d w i th c o n c e n t r a t e s t h a t a p p a r e n t l y washed down f r o m t h e s m e l t e r .
T h e s e c o n t a m i n a t e d s e d i m e n t s in the s l a g p o n d measure 3 - 15" t h i c k , more near
t h e i n l e t . T h e c o n t a m i n a t i o n h a s t h e ch emi ca l c o m p o s i t i o n o f c o n c e n t r a t e s .
1-80 Pond: The 1-80 Pond (a.k.a. the East Slag P o n d , and 120 acre p o n d ) i s
l o c a t e d j u s t to the east of the s l a g p o n d and is s e p a r a t e d f r o m it by a narrow berm.
W a t e r s e e p s t h r o u g h th e berm and f e e d s t h e pond w i t h water. The pond i s l o n g
and narrow and i s a d j a c e n t t o th e I n t e r s t a t e H i g h w a y which i s j u s t t o th e nor th o f
the p o n d . A c u l v e r t under the h i g h w a y has been i n s t a l l e d s o that the p o n d s w i l l
o v e r f l o w t o t h e Grea t S a l t Lake. C o n t a m i n a t i o n i s heavie s t near t h e S l a g Pond o n
th e wes tern s i d e o f th e p o n d . The s o u t h w e s t e r n end o f th e P o n d ha s been c a l l e d
Pond 12 in some r e p o r t s .
Wetlands Landfill: L o c a t e d near S l u d g e Pond A in the w e t l a n d s was a landf i l l
which c on ta ined waste c r u c i b l e s f r o m o n e o f t h e K e n n e c o t t l a b o r a t o r i e s . T h e
c r u c i b l e s were h e a v i l y c o n t a m i n a t e d , but the rest o f the landfi l l d e b r i s was not.
Rather than t ry t o p i c k th e c r u c i b l e s ou t o f th e wa s t e s , th e e n t i r e land f i l l wa s
excavated a n d p l a c e d i n t h e A r t h u r S t e p b a c k R e p o s i t o r y .
Smelter Return Canal: The S m e l t e r Return Canal was used to t r a n s p o r t waters
back f r o m t h e f o r m e r W W T P t o t h e N o r a n d a S m e l t e r f o r u s e i n p r o c e s s i n g . T h e
S m e l t e r Return Canal a l s o received r u n o f f f r o m the s m e l t e r area and up to 12 f e e t
o f c o n c e n t r a t e s were l o c a t e d there . O c c a s i o n a l l y t h e S m e l t e r Return C a n a l wa s
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d r e d g e d w i t h t h e d r e d g e s p o i l s p i l e d u p o n t h e banks. T h i s l e a d t o c o n t a m i n a t i o n
not o n l y in the canal i t s e l f , but a l o n g the banks and up to 200 f e e t away in the
a d j a c e n t w e t l a n d s .
Wooden Bridge Site: On e i th er s i d e - o f a wooden b r i d g e f o r m e r l y c r o s s i n g the
S m e l t e r Return Canal were d u m p s each about 300 f e e t in d i a m e t e r . A l t h o u g h th e
m e t a l s were not h i g h in the d u m p s , the was te s were very a c i d i c .
Garfield Wetland Areas 1, 2, and 3: W e t l a n d s o i l s , not a s s o c i a t e d w i t h o p e n
water, were d i v i d e d i n t o three areas. A r e a 1 i s l o c a t e d between SH 201 and the
s m e l t e r return canal a n d f o r m e r l y rece ived waters f r o m t h e K e s s l e r S p r i n g s . A r e a
2 i s l o c a t e d be tween the s m e l t e r re turn canal and the o ld m a i n l i n e t r a c k s o f the
U n i o n P a c i f i c b e f o r e t h e y were r e l o c a t e d in 1996. Area 3 i s be tween the o ld
m a i n l i n e t ra ck s and the 1-80 p o n d .
Marsh Areas 1, 2. and 3: T h e r e are several o ther marshy areas in the v i c i n i t y of
t h e s m e l t e r . M a r s h A r e a 1 i s l o c a t e d j u s t t o t h e s o u t h o f SH 201 be tween th e main
entrance o f t h e s m e l t e r on th e east t o th e C o b a l t R e f i n e r y road t o th e west. It i s
about 3000 f e e t l o n g a n d about 1 8 0 f e e t w ide . I t i s f e d b y J a p a n e s e S p r i n g s . T h e
c o n t a m i n a t i o n o r i g i n a t e s f r o m a v a r i e t y o f sources w i t h d i f f e r e n t m e t a l s
p r e d o m i n a t i n g in d i f f e r e n t l o c a t i o n s . M a r s h A r e a 2 i s l o c a t e d j u s t t o t h e east o f
P r a x a i r . It i s about 1500 f e e t l o n g and 300 f e e t w id e a t i t s w i d e s t . M a r s h A r e a 3
i s l o c a t e d t o t h e north o f S H 2 0 2 j u s t west o f Pond B and s o u t h o f t h e S m e l t e r
Return C a n a l . It wa s c l e a n e d up a s a part t h e S m e l t e r Return C a n a l p r o j e c t .
Ponds I, 2, 3, 4, 5, lOa, Wb, 11 and 12: Pond 1 is l o c a t e d j u s t nor th of SH 201 on
th e o ther s i d e o f th e road f r o m J a p a n e s e S p r i n g s . Pond 2 i s a s m a l l p o n d (375 f t x
100 f t) a d j a c e n t t o 1-80 o p p o s i t e B l a c k Rock c l o s e t o th e r a i l r o a d overpa s s . Pond
3 is j u s t to the east of Pond 2. It is l o n g and narrow (1500 f e e t x 100 f e e t ) . Pond 4
i s a d j a c e n t to 1-80 j u s t east of Pond 3 and j u s t west of the marina and H a z e l t o n
P u m p S t a t i o n l o n g i t u d e . It i s 1 875 f e e t x 500 f e e t . Pond 5 i s on th e s o u t h s i d e o f
S H 2 0 1 a n d i s a s s o c i a t e d w i th J a p a n e s e S p r i n g s . Pond l O a a n d l O b a r e l o c a t e d

j u s t t o th e west o f S l u d g e Pond D. Both p o n d s have s ou thern b o u n d a r i e s a l o n g
the f o r m e r m a i n l i n e r a i l r o a d grade r e c e n t l y abandoned. Pond lOa i s on the west
and measures 1000 f e e t x 750 f e e t . Pond lOb i s between Pond lOa and S l u d g e
Pond D and i s 1000 f e e t x 180 f e e t . Pond 11 i s l o c a t e d between G a r f i e l d W e l l s 5
and 6 j u s t across the r e c e n t l y abandoned r a i l b e d f r o m S l u d g e Pond D. Pond 12 i s
l o c a t e d o n t h e ex treme S W e n d o f t h e S l a g P o n d , s o u t h o f t h e H a z e l t o n P u m p
S t a t i o n . . The. water q u a l i t y of Pond 12 was h i g h in arsenic in 1997 and 1998 at
237 ug/L and 310 ug/L arsenic. After removal o f the c o n t a m i n a t e d s o i l s a t East
and W e s t H a z e l t o n . the water q u a l i t y has i m p r o v e d to be <5 ug/L arsenic.
Sample'Unit 1: S a m p l e U n i t 1 i s a marshy area covered w i t h p h r a g m i t e s l o c a t e d
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c l o s e t o t h e f o r m e r r e c e n t l y a b a n d o n e d m a i n l i n e t r a c k s o n t h e s ou th s i d e . T h i s
area w a s used i n e c o l o g i c a l r i s k s t u d i e s . I t w a s a p p a r e n t l y a subse t o f G a r f i e l d
W e t l a n d s A r e a 3 .
Freeway off-ramp pond: T h e r e are some w e t l a n d areas l o c a t e d be tween 1-80
( e a s t b o i i n d ) a n d t h e o f f - r a m p ( e a s t b o u n d ) t o S H 2 0 2 ( S W q u a d r a n t o f t h e
i n t e r s e c t i o n ) . T h i s area i s in th e F r e e w a y r i g h t o f way, bu t t h e l a n d wa s f o r m e r l y
owned by K e n n e c o t t .
SMELTER WETLANDS
Smeller Wetlands: T h e S m e l t e r W e t l a n d s a r e l o c a t e d t o t h e west o f t h e S l a g P i l e
f r o m SH 201 to I n t e r s t a t e 80. The w e t l a n d s cover an area of 4800 f e e t x 1600 f e e t
( 1 7 6 acres). C u r r e n t l y the s e w e t l a n d s receive water f r o m ground water r e charge ,
s u r f a c e r u n o f f a n d exces s T o o e l e V a l l e y water. H i s t o r i c a l l y , i t m a y have been
used b y K e n n e c o t t a n d U n i o n P a c i f i c R a i l r o a d f o r i n d u s t r i a l a c t i v i t i e s .
EAST SIDE WETLANDS
Sample Unit 2: S a m p l e U n i t 2 ( in th e E c o l o g i c a l R i s k i n v e s t i g a t i o n s ) was l o c a t e d
in the w e t l a n d s j u s t t o the east o f the M a g n a T a i l i n g s Pond in the area where Lee
Creek . K e r s e y C r e e k , a n d t h e C - 7 d i t c h a l l merge t o g e t h e r . I t covers a n area o f
about 2600 acres a n d c o n s i s t s p r i m a r i l y o f s a l i n e p l a y a s w i t h s c a t t e r e d e p h e m e r a l
w e t l a n d areas. F e a t u r e s i n c l u d e r o a d s , r a i l r o a d s , a n d d i t c h e s . T h e area h a s been
i m p a c t e d i n t h e pas t b y t a i l i n g s s p i l l s f r o m breaches i n t h e nearby t a i l i n g s p o n d .
GREAT SALT LAKE
Great Salt Lake: The G r e a t Salt Lake i s a c l o s e d ba s in that c o l l e c t s water f r o m a
l a r g e part o f n o r t h e a s t e r n U t a h a n d p a r t s o f I d a h o a n d W y o m i n g . I t h a s n o o u t l e t
and water l o s s e s are due to e v a p o r a t i o n (or d i v e r s i o n into e v a p o r a t i v e p o n d s for
recovery o f s a l t s ) . T h e l a r g e s t water sources a r e ( 1 ) t h e Bear R i v e r ; ( 2 )
p r e c i p i t a t i o n ; ( 3 ) t h e J o r d a n River; a n d ( 4 ) t h e W e b e r River. T h e G r e a t S a l t Lake
i s about 70 m i l e s l o n g and 30 m i l e s wide. The s a l i n i t y o f the l a k e varies be tween
5% and 27% ( S e a w a t e r is about 3%). The s a l i n i t y varies as a f u n c t i o n of l o c a t i o n
wi th the N o r t h Arm, wi th few f r e s h w a t e r , i n p u t s , b e i n g the s a l t i e s t at about 20%
t o d a y . I n t h e S o u t h A r m , where K e n n e c o t t i s l o c a t e d , t h e l a k e h a s t w o l a y e r s w i t h
the top 26 f e e t b e ing o x y g e n a t e d and the b o t t o m waters are anaerobic .
T h e r e .are several c o m p a n i e s t h a t mine th e s a l t s f r o m the l a k e by p u m p i n g th e
water f r o m t h e l a k e i n t o s o l a r e v a p o r a t i o n p o n d s . T h e main p r o d u c t s a r e s a l t ,
p o t a s h , a n d magne s ium. T h i s r e p r e s e n t s about $230 M i l l i o n / y e a r ( 1 9 9 7 ) .
K e n n e c o t t doe s no t e n g a g e in t h i s a c t i v i t y .
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The Grea t Sal t Lake i s a remnant o f the ancient Lake B o n n e v i l l e whi ch had a
s u r f a c e e l e v a t i o n o f 5090 f e e t . T h e h i s t o r i c h i g h water mark f o r t h e G r e a t S a l t
Lake was about 4220 f e e t above s ea l e v e l and t oday' s e l e v a t i o n , near l ow water, i s
about 4200 f e e t . T h e a q u a t i c l i f e i n t h e l a k e i n c l u d e s b a c t e r i a , 6 s p e c i e s o f a l g a e ,
thr e e s p e c i e s o f brine f l i e s , a n d br ine s h r i m p . T h e h a r v e s t i n g o f brine s h r i m p
c y s t s i s a $30 M i l l i o n / y e a r i n d u s t r y in U t a h . The c y s t s a r e s h i p p e d m a i n l y t o
J a p a n where they ar e hatched and used f or f o o d f o r a q u a c u l t u r e d f i s h .
I n 1 9 6 3 , K e n n e c o t t asked t h e S t a t e o f U t a h f o r p e r m i s s i o n t o d i s c h a r g e t a i l i n g s
i n t o t h e Great S a l t Lake. T h e S t a t e w a s concerned t h a t t h i s w o u l d harm t h e l a k e
f or i t s o th er uses bu t gave p e r m i s s i o n f o r K e n n e c o t t t o c o n d u c t a t e s t . The t e s t
i n v o l v e d d i s c h a r g i n g enough t a i l i n g s t o d e t e r m i n e i f t h e t a i l i n g s w o u l d s tay where
th ey were d i s c h a r g e d or m i g r a t e some d i s t a n c e to o th e r p a r t s o f the l a k e . The t e s t
was c o n d u c t e d in 1965. K e n n e c o t t used the t a i l i n g s t o create a d i k e . T a i l i n g s
were d i s c h a r g e d f r o m a 12" t r a n s i t e p i p e at a l o c a t i o n about 2000 f e e t f r o m the C-
7 D i t c h o u t f a l l . By 1968, the t e s t was d e c l a r e d a s t r u c t u r a l f a i l u r e because the
t a i l i n g s d i k e d i d n o t h o l d u p t o erosion. T h e e x p e r i m e n t d i s c h a r g e d about 2
m i l l i o n cubic f e e t o f t a i l i n g s in t o t h e L a k e , o f whi ch a t l e a s t 424,000 cubic f e e t
washed away n e a r l y i m m e d i a t e l y . S i n c e l i t t l e i s l e f t o f t h e d i k e n o w . a l l o f t h e
t a i l i n g s are now p r e s u m a b l y spr ead out in the s e d i m e n t s o f the l a k e . At l e a s t one
e n v i r o n m e n t a l g r o u p was f o r m e d t o l o b b y a g a i n s t th e t e s t and th e p r o p o s a l f or
w h o l e s a l e d u m p i n g o f t a i l i n g s i n t h e Lake. E v e n t u a l l y t h e w h o l e i d e a w a s
d r o p p e d . T o d a y , n o t h i n g remains o f t h e t e s t d i k e .
S u r r o u n d i n g the l a k e are about 400,000 acres of f r e s h w a t e r w e t l a n d s which are
home to b o t h n e s t i n g and m i g r a t o r y w a t e r f o w l . The b i r d s f e e d on th e br ine
s h r i m p a n d br ine f l i e s f r o m t h e Lake b u t a l s o t h e f r e s h w a t e r f i s h s p e c i e s p r e s e n t i n
t h e w e t l a n d s .
T h e Great S a l t Lake i s used o c c a s i o n a l l y f o r r e c r e a t i o n a l b o a t i n g a n d b a t h i n g , b u t
the s e a c t i v i t i e s were more p r o m i n e n t in the pa s t than t o d a y .

K e n n e c o t t ' s m a j o r o u t f a l l s d i s c h a r g e e i t h e r d i r e c t l y in t o t h e G r e a t S a l t Lake o r
i n d i r e c t l y t o t r i b u t a r i e s near t h e Grea t S a l t Lake. I n 1 9 9 7 , K e n n e c o t t e s t i m a t e d
t h e i r i n p u t s to the l a k e and c ompared i t to o t h e r sources o f c o n t a m i n a n t s (see
T a b l e 7 . 2 ) :

T A B L E 7 . 2
: M E T A L I N P U T S T O T H E G R E A T S A L T L A K E

| jSp"h tamir ian tV ^'*l$
As . :
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Cu
Pb
S e
Zn

1 1 2 2 4
13920
9

35480

1 8 1 9
298
1 1 5 4
4800

* The C-7 D i t c h was th e m a j o r K e n n e c o t t o u t f a l l a t th e t i m e .
K e n n e c o t t was the source of 3% of the water in the L a k e , 13% of the ar s eni c , 5%
of the cadmium, 14% of the c o p p e r , 2% of the l e a d , and 12% of the zinc. T h e r e
were too many n o n - d e t e c t s in the r i v e r i n e s e l e n i u m d a t a to make a r e l a t i v e
c o m p a r i s o n . A l t h o u g h i n c o m p a r i s o n t o t h e r iver s , t h e K e n n e c o t t c o n t r i b u t i o n s
a p p e a r s m a l l , the d i s c h a r g e goes i n t o one p l a c e on the s ou th arm and t h u s can
s t r o n g l y i n f l u e n c e t h e l o c a l water q u a l i t y o f t h e l a k e i n t h i s area. I t i s c o i n c i d e n t a l
that t h e r e cr ea t ional a c t i v i t i e s o f t h e Grea t Sal t Lake ar e l o c a t e d nearby.
Outfall 012: I n 1999 , K e n n e c o t t c o n s t r u c t e d a n e w o u t f a l l wh i ch d i s c h a r g e s
d i r e c t l y t o t h e Grea t S a l t Lake a n d began d i s c h a r g i n g e f f l u e n t f r o m t h e n e w
T a i l i n g s . P o n d E x p a n s i o n in 2000. The n ew o u t f a l l became nece s sary when th e
e f f l u e n t f r o m t h e t a i l i n g s p o n d began t o c o n t a i n h i g h l e v e l s o f s a l t f r o m t h e f o r m e r
M o r t o n S a l t e v a p o r a t i o n p o n d s o n wh i ch t h e n e w e x p a n s i o n w a s b u i l t . T h e h i g h
l e v e l s o f sal t proved t ox i c t o f r e s h w a t e r te s t s p e c i e s i n d i c a t i n g tha t t h e d i s c h a r g e
s h o u l d no t go i n t o the f r e s h w a t e r s o f Lee C r e e k , even the short d i s t a n c e f r o m the
Great S a l t Lake. T h e G r e a t S a l t L a k e , a l r e a d y q u i t e s a l t y , w a s a more a p p r o p r i a t e
p l a c e f o r t h e d i s c h a r g e . T h e d i s c h a r g e p i p e i s l o n g , about 6 0 0 f e e t a n d i s
e q u i p p e d w i t h a d i f f u s e r at the end of i t to aid in d i s p e r s a l . More and more of the
K e n n e c o t t d i s c h a r g e s a r e n o w b e i n g d i r e c t e d toward t h i s o u t f a l l .
Great Sail Lake Beaches: L i k e most o f the Grea t Salt Lake S h o r e l i n e , the
beaches near th e K e n n e c o t t s i t e a r e barren o f v e g e t a t i o n and f u l l y e x p o s e d t o t h e
h i g h w i n d s and waves. S e d i m e n t s o f th e beach are m a i n l y o o l i t e s and br ine
s h r i m p f e c a l p e l l e t s . T h e o o l i t i c sand e x t e n d s i n t o t h e water beyond t h e s h e l f area
and for some d i s t a n c e i n l a n d a s w e l l . U n d e r l y i n g the sand i s a l a y e r o f s o d i u m
s u l f a t e which h a s some s truc tural s t a b i l i t y . T h e U t a h G e o l o g i c a l S u r v e y s u g g e s t s
tha t t h e most e f f e c t i v e , t r a n s p o r t o f s e d i m e n t s a l o n g th e beaches i s v ia l o n g s h o r e
current s . Because there were i n d i c a t i o n s of some me ta l c o n t a m i n a t i o n in the
nearby t r i b u t a r i e s and th e lake s e d i m e n t s o f f s h o r e , EPA and BOR ( 1 9 9 5 )
c o n d u c t e d a s t u d y to d e t e r m i n e i f m e t a l s wou ld po s e a r i sk to beach l over s in the
area. T h e Great S a l t Lake S t a t e Beach i s l o c a t e d j u s t east o f S a l t a i r a n d o p p o s i t e
the new T a i l i n g s Pond E x p a n s i o n Area. The metal content of the beach sands
f r o m Lake P o i n t to the Davis C o u n t y L i n e was low even in c o m p a r i s o n to t y p i c a l
r e s i d e n t i a l ac t ion l e v e l s . E P A d e t e r m i n e d tha t t h e G r e a t S a l t Lake beach d i d n o t
po s e a threa t to human v i s i t o r s , r e s i d e n t or m i g r a t o r y .
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Saltair and other beach resorts: A c c o r d i n g to M o r g a n ( 1 9 4 7 ) , the f i r s t record of a
c o m m u n i t y beach e x cur s i on occurred i n 1 8 5 1 when S a l t Lake C i t y r e s i d e n t s
t r a v e l e d by horse and carr iage s to B l a c k Rock Beach. In 1878. a beach resort was
f o u n d e d at B l a c k Rock. A c o m p e t i n g e s t a b l i s h m e n t was f o u n d e d at G a r f i e l d
Beach (jus t west o f B l a c k R o c k ) in 1 8 8 1 . Both r e sor t s were s e rv i c ed by the U t a h
a n d W e s t e r n R a i l r o a d . T h e G a r f i e l d Beach resort i n c l u d e d a p a v i l i o n b u i l t over
the water about 400 f e e t f r o m the shore and the f i r s t s t eamboa t was moored there .
T h e G a r f i e l d Resort burned i n 1904 a n d t h e W e s t e r n P a c i f i c R a i l r o a d l a i d i t s r a i l s
over t h e charred remains. T h e f i r s t S a l t a i r p a v i l i o n w a s b u i l t i n 1893 t o ca t er t o
LDS customers. It was a huge s t r u c t u r e , about the s ize o f the T a b e r n a c l e , and was
b u i l t 4000 f e e t ou t on a p i e r over the water. The f i r s t S a l t a i r p a v i l i o n burned in
1925 and was r e b u i l t in 1926. Due to several dry years the Saltair p a v i l i o n f o u n d
i t s e l f h i g h a n d d r y o n e h a l f m i l e f r o m t h e water. Even t h o u g h t h e resort i n s t a l l e d
a r a i l r o a d whi ch w o u l d carry v i s i t o r s t o t h e water, t h e p a v i l i o n f e l l i n t o d i s r e p a i r
and was s o l d to the s t a t e in 1959. The s t r u c t u r e burned in 1970. Once a g a i n the
p a v i l i o n was r e b u i l t in 1982 , t h i s t i m e at a s p o t on the shore west o f the o r i g i n a l
l o c a t i o n . D u r i n g t h e h i g h water o f 1984 t h e f i r s t f l o o r o f t h e n e w S a l l a i r f l o o d e d
to a d e p t h o f about 5 f e e t . W h e n the l a k e r e c eded . Sal ta ir was s o l d in 1992 to
W a l t e r P l u m b a n d r e s t or ed . I t i s n o w o p e n f o r b u s i n e s s f o r m e e t i n g s , c onc er t s ,
and c o n v e n t i o n s .
In 1993, t h e n ew owner sued K e n n e c o t t a l l e g i n g that K e n n e c o t t wa s r e s p o n s i b l e
f o r t h e s t i n k y beach i n t h e v i c i n i t y o f t h e resort. H e c o n c l u d e d t h a t water f r o m t h e
Slag Pond and 1-80 Pond wa s s e e p i n g u n d e r n e a t h th e h i g h w a y c a u s i n g th e beach
t o b e s oggy. K e n n e c o t t r e s p o n d e d t h a t th e f a u l t wa s due t o th e U t a h D e p a r t m e n t
o f T r a n s p o r t a t i o n which had n e g l e c t e d to i n s t a l l any c u l v e r t s in the area when the
h e i g h t o f th e h i g h w a y was rai s ed t o avoid f l o o d i n g in 1982. E v e n t u a l l y , th e
p a r t i e s ( i n c l u d i n g S a l t a i r . t h e D e p a r t m e n t o f T r a n s p o r t a t i o n a n d K e n n e c o t t )
agreed t o i n s t a l l a new c u l v e r t under th e h i g h w a y . K e n n e c o t t m a i n t a i n s t h e i r
p o n d s a t l e v e l s b enea th th e l e v e l o f t h e l a k e t o p r ev en t any s e e p a g e . N o t e t ha t th e
reason for the s t i n k y beach was never prov en one way or the o t h e r .

Marina: B o a t i n g on the lake has been p o p u l a r f r o m the e a r l y day s of s e t t l e m e n t .
- T h e S a l t Lake Y a c h t C l u b w a s f o u n d e d i n 1877. A l t h o u g h i n t e r e s t i n b o a t i n g
waned f o r a t i m e , i t revived i n t h e 1 9 2 0 ' s . T h e Great S a l t Lake Y a c h t C l u b w a s
o r g a n i z e d in 1929 and b u i l t a c l u b h o u s e b enea th the s ou th p i e r a t S a l t a i r . W h e n
t h e l a k e l e v e l began t o d r o p i n t h e 1 9 3 0 ' s , t h e s a l t began t o c r y s t a l l i z e o n t h e boa t s
and the Salt Lake C o u n t y boat harbor was b u i l t near B l a c k Rock because the
water wa s f r e s h e r there due t o " s h o r e l i n e s p r i n g s " . The f r e s h w a t e r p r o b a b l y
comes f r o m t h e a d j a c e n t s m e l t e r a n d G a r f i e l d w e t l a n d s r a t h e r t h a n s p r i n g s .
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2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
I n v e s t i g a t i o n s : A few p r e l i m i n a r y i n v e s t i g a t i o n s began on the w e t l a n d areas as a
part o f t h e M a g n a T a i l i n g s Pond E x p a n s i o n P r o j e c t when t h e source o f s e l e n i u m
became an i s sue of i n t e r e s t to b ird e n t h u s i a s t s and l o c a l e n v i r o n m e n t a l i s t s .
S h o r t l y t h e r e a f t e r i n 1 9 9 3 , E P A , U D E Q , a n d K e n n e c o t t d e v e l o p e d a s t r a t e g y t o
i n v e s t i g a t e t h e K e n n e c o t t N o r t h Z o n e g e n e r a l l y . T h r e e i n v e s t i g a t i o n s began
s i m u l t a n e o u s l y . T h e f i r s t w a s a s i t e - w i d e e c o l o g i c a l r i sk a s s e s sment ( s e e S e c t i o n
1). W e t l a n d s were i d e n t i f i e d by the e c o l o g i c a l e x p e r t s a s one o f th e p r i m e
h a b i t a t s o f gr ea t e s t s e n s i t i v i t y . T h e r e f o r e , t h er e w a s a n i n t e n s e d a t a c o l l e c t i o n
e f f o r t t o d e t e r m i n e the l e v e l s o f c o n t a m i n a n t s in the s e d i m e n t s and water, in the
w e t l a n d p l a n t s , in th e m a c r o i n v e r t e b r a t e s , and in th e b ird egg s o f b i r d s n e s t i n g in
t h e w e t l a n d s . A n e f f o r t w a s made t o d e t e r m i n e t h e i n t e r r e l a t i o n s h i p s b e tween t h e
various c o m p a r t m e n t s . It wa s a t t h i s t i m e t h a t s e l e n i u m was i d e n t i f i e d a s t h e
p r i m a r y c o n t a m i n a n t o f i n t e r e s t because o f i t s p o t e n t i a l i m p a c t s t o t h e w e t l a n d
b i r d s .
In t h e meant ime, c h a r a c t e r i z a t i o n work began on th e s u r f a c e was t e s s c a t t e r e d
about t h e K e n n e c o t t N o r t h Z o n e , i n c l u d i n g was te s i n t h e p o n d s , s e d i m e n t s ,
l a n d f i l l s , d u m p s a n d c a n a l s i n t h e w e t l a n d s area. T h i s w a s c o n d u c t e d under t h e
p r o v i s i o n s o f an A d m i n i s t r a t i v e Order on C o n s e n t in a Non T i m e - C r i t i c a l
Removal A c t i o n . The removal a c t i o n g o a l s were based on p r o t e c t i o n o f i n d u s t r i a l
and r e c r ea t i ona l users at the s i t e . E c o l o g i c a l i m p a c t s were not c o n s i d e r e d at t h i s
t ime. H o w e v e r , as t h i s work p r o c e e d e d , and the p o c k e t s o f c o n t a m i n a t i o n were
l o c a t e d and removed, t h e e c o l o g i c a l g r o u p w o u l d c o l l e c t more s a m p l e s o f
m a c r o i n v e r t e b r a t e s and bird egg s t o d e t e r m i n e i f e x p o s u r e s had been a t t e n u a t e d
by the removal of the s u r f a c e c o n t a m i n a t i o n .
Based on the i n i t i a l f i n d i n g s o f th e e c o l o g i c a l r i sk a s s e s sment and some o f th e
water m o n i t o r i n g begun a s a part o f t h e T a i l i n g s Pond E x p a n s i o n P r o j e c t , E P A
d e t e r m i n e d tha t a RI/FS on th e g r o u n d w a t e r and w e t l a n d s wa s n e e d e d . K e n n e c o t t
agreed t o p e r f o r m t h i s s t u d y v o l u n t a r i l y . EPA, K e n n e c o t t , and U D E Q agreed on
t h e R I / F S work p l a n a n d t h e work p r o c e e d e d w i t h o u t a n order. D u r i n g t h e R I / F S
a c t i v i t i e s the source o f s e l e n i u m in the w e t l a n d waters was d i s c o v e r e d . Rather
than a l l o w t h e sources t o c on t inue w h i l e t h e s t u d i e s were o n g o i n g , t h e a f f e c t e d
s p r i n g and we l l waters were r ed ir e c t ed away f r o m the w e t l a n d s , f i r s t d i r e c t l y t o
t h e Lake , and th en l a t e r in t o t h e p r o c e s s water c i r c u i t . (See a l s o S e c t i o n 8) .
T h e Great S a l t Lake i t s e l f h a s been s t u d i e d a f e w t i m e s i n t h e p a s t , b u t l i t t l e w a s
known about the behavior of c o n t a m i n a n t s in the Lake , or the i m p a c t s of th e s e
c o n t a m i n a n t s on the b i o ta o f the Lake. R e c o g n i z i n g t h i s i n f o r m a t i o n v o i d , the
U S F W S c o n d u c t e d a survey o f c o n t a m i n a n t l e v e l s p a r t i c u l a r l y i n t h e S o u t h A r m
o f t h e Lake and th e b i o a c c u m u l a t i o n f a c t o r s i n t o br ine s h r i m p and t h e i r eggs .
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Because the s h r i m p serve a s f o o d f or m i g r a t i n g and n e s t i n g b i r d s , i t wa s i m p o r t a n t
t o know i f t h e s h r i m p c o n t a i n e d l e v e l s o f c o n t a m i n a n t s t ha t were p o t e n t i a l l y
h a r m f u l .
T h e o n e p l a c e where t h e general p u b l i c m i g h t b e e x p o s e d t o K e n n e c o t t - d e r i v e d
c o n t a m i n a n t s i s a t the Grea t Sal t Lake Beach. EPA w i t h the a id o f the U. S.
Bureau of R e c l a m a t i o n l a u n c h e d a s t u d y in 1995 to d e t e r m i n e i f the beach sand s
po s ed a r i sk to human v i s i t o r s at the beach. F o r t u n a t e l y , the c o n c e n t r a t i o n s of
bo th l ead and arsenic were too low to be a s i g n i f i c a n t r i s k to human v i s i t o r s .
A s a part o f t h e e c o l o g i c a l r i s k a s s e s s m e n t , K e n n e c o t t c o n d u c t e d s e l e n i u m
t o x i c i t y t e s t i n g o n t h e most common b i o l o g i c a l s p e c i e s i n t h e G r e a t S a l t Lake .
T h e t e s t s p e c i e s i n c l u d e d brine s h r i m p , t h e most common a l g a e , a n d t h e br ine
f l i e s . T h e d a t a were a l s o used f o r t h e M a g n a T a i l i n g s Pond P r o j e c t a n d t h e
U P D E S p e r m i t renewal. A l t h o u g h th er e a r e n o numer i ca l s t a n d a r d s f o r
c o n t a m i n a n t l e v e l s i n t h e Grea t S a l t L a k e , t h e b i o a s s a y r e s u l t s were used t o
e s t i m a t e a t what c o n c e n t r a t i o n s o f s e l e n i u m e f f e c t s m i g h t occur. I n s t e a d o f u s i n g
the s e d a t a t o d e v e l o p a C E R C L A p e r f o r m a n c e s t a n d a r d f o r d i s c h a r g e s t o t h e G r e a t
S a l t L a k e , t h e d a t a were used t o d e v e l o p l i m i t s i n K e n n e c o t t ' s U P D E S d i s c h a r g e s .
M o n i t o r i n g r e q u i r e m e n t s a r e a l s o i n c l u d e d i n t h i s p e r m i t . T h e K e n n e c o t t U P D E S
d i s c h a r g e p e r m i t no t o n l y c o n s i d e r s t o x i c i t y t o o r g a n i s m s in the l a k e , in a manner
s i m i l a r t o d e v e l o p m e n t o f water q u a l i t y s t a n d a r d s , i t a l s o i n c l u d e s t h e p r o b l e m o f
b i o m a g n i f i c a t i o n f r o m a q u a t i c o r g a n i s m s t o b i r d s . T h i s i s n o t a s t a n d a r d
t e c h n i q u e f o r water q u a l i t y l i m i t a t i o n s , b u t i s a n a p p r o p r i a t e a p p r o a c h used i n
C E R C L A r e s p o n s e s .

C . S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y

T h e w e t l a n d areas l o c a t e d t o t h e nor th o f K e n n e c o t t ' s s m e l t e r a n d r e f i n e r y
e n c o m p a s s an area of about 1100 acres. The w e t l a n d s are created w i t h s u r f a c e
water r u n o f f (whi ch ha s been c o n t a m i n a t e d by i n d u s t r i a l o p e r a t i o n s ) , l o c a l
a r t e s i a n f l o w f r o m w e l l s a n d s p r i n g s ( w h i c h have a l s o been c o n t a m i n a t e d b y
i n d u s t r i a l o p e r a t i o n s ) , and canal water brough t in for use as p r o c e s s water. The
w e t l a n d s a r e in t e r c onne c t ed wi th cana l s a n d c u l v e r t s . T h e w e t l a n d s c o n s i s t o f
open water p o n d s , marshy areas which have s t a n d i n g water but are overgrown
w i t h P h r a g m i t e s , s a l i n e p l a y a s , and other w e t l a n d areas which are f l o o d e d o n l y
d u r i n g p e r i o d s o f h i g h p r e c i p i t a t i o n , bu t are dry the rest o f the year. The w e t l a n d s
are connected d i r e c t l y t o th e Great Sal t Lake v ia a cu lv er t under the I n t e r s t a t e
H i g h w a y on the western end o f the 1-80 Pond and i n d i r e c t l y to the Great Salt Lake
v i a t h e K e n n e c o t t 0 1 2 o u t f a l l f o r excess pro c e s s waters. T h e t o p o g r a p h y i s f l a t
w i t h th e e x c e p t i o n o f a r t i f i c i a l d i k e s and c a n a l s , r o a d s , and h i s t o r i c and current
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r a i l r o a d beds. T h e w e t l a n d s have been c o n t a m i n a t e d b y water f r o m i n d u s t r i a l
r u n o f f and c o n t a m i n a t e d g r o u n d w a t e r d i s c h a r g e s , and by u p g r a d i e n t and l o c a l
s p i l l s and d u m p s o f a v a r i e t y o f mine was te s .

\T h e E a s t s i d e W e t l a n d s a r e l o c a t e d j u s t t o t h e east o f t h e M a g n a T a i l i n g s Pond i n
the area where Lee Creek , K e r s e y Cre ek , and the C-7 d i t c h all merge t o g e t h e r .
T h e y cover an area of about 2600 acres and c o n s i s t p r i m a r i l y of s a l i n e p l a y a s w i t h
s ca t t e r ed e p h e m e r a l w e t l a n d areas. F e a t u r e s i n c l u d e road s , r a i l r o a d s , a n d d i t c h e s .
The area ha s been i m p a c t e d in t h e pa s t by t a i l i n g s s p i l l s f r o m breaches in t h e
nearby t a i l i n g s p o n d .
The Great Salt Lake is about 70 m i l e s l o n g and 30 m i l e s wide , but the en t i r e Lake
i s no t l i k e l y t o be a f f e c t e d by the s i t e . The par t o f the Lake which has rece ived the
most s c r u t i n y in t h i s a c t i on i s t h e area d e s c r i b e d a s th e Sal t L a k e C o u n t y l i n e .
The area o f most concern in the G r e a t Sal t Lake i s about 16 square m i l e s .
2. S u r f a c e and s u b s u r f a c e f e a t u r e s
The w e t l a n d areas are c ompo s ed o f p o n d s , marshes , and some u p l a n d s w h i c h are
f e d b y c a n a l s , a q u e d u c t s , s p r i n g s a n d a r t e s i a n w e l l s . I n a d d i t i o n , t h e o p e n waters
are i n t e r c o n n e c t e d w i t h c u l v e r t s , and can d i s c h a r g e to the G r e a t Salt Lake via a
culvert under t h e I n t e r s t a t e H i g h w a y . F o r convenience , t h e w e t l a n d s a r e d i v i d e d
in t o three general areas: the s m e l t e r w e t l a n d s which are l o c a t e d to the west o f the
s l a g p i l e ; t h e G a r f i e l d w e t l a n d s b o u n d e d b y t h e s l a g p i l e o n t h e west a n d t h e
M a g n a T a i l i n g s Pond on the e a s t ; and the E a s t s i d e w e t l a n d s wh i ch are to the east
o f th e M a g n a T a i l i n g s Pond in the general area where Lee Creek. K e r s e y Cre ek
and th e C-7 D i t c h converge. In a d d i t i o n t o th e water management f e a t u r e s , t h e
area has some roads to access w e l l s and the p o n d s , and is crossed by several
h i s t o r i c r a i l b ed s a n d t h e a c t i v e U n i o n P a c i f i c m a i n l i n e which i s d o u b l e t ra cked
t h r o u g h th e area. T h e r e ar e several s u b s u r f a c e man-made s t r u c t u r e s i n c l u d i n g t h e
W e a k A c i d L i f t S t a t i o n a n d several p i p e l i n e s whi ch g e n e r a l l y f o l l o w t h e S m e l t e r
Return C a n a l . F o r m e r l y , there were several d u m p s in the area i n c l u d i n g th e s l a g
p i l e , t h e w e t l a n d s l a n d f i l l , a d u m p near t h e K e s s l e r S p r i n g s , d u m p s near t h e
f o r m e r W o o d e n B r i d g e across t h e S m e l t e r Return Canal a n d d r e d g e s p o i l s f r o m
f o r m e r d r e d g i n g a c t i v i t i e s i n t h e canal. W i t h t h e e x c e p t i o n o f t h e s l a g p i l e , t h e
d u m p s have been removed by the C E R C L A a c t i v i t i e s a t the s i t e . S e v e r a l o f the
o p e n water areas have been e q u i p p e d w i t h water management s t r u c t u r e s i n c l u d i n g
weirs , d i k e s and access roads.
3 . S a m p l i n g s t r a t e g y
The s a m p l i n g s t r a t e g y was qu i t e d iv er s e d e p e n d i n g on th e nature o f th e
i n v e s t i g a t i o n . T y p i c a l l y , c h a r a c t e r i z a t i o n s t u d i e s were l a i d o u t i n a gr id p a t t e r n
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w i t h each s a m p l e c o m p o s e d o f a 5 p o i n t c o m p o s i t e . W a t e r m o n i t o r i n g s t u d i e s
were done m o n t h l y o r s e a s o n a l l y , a g a i n d e p e n d i n g on th e o b j e c t i v e o f t h e s t u d y .
E c o l o g i c a l s t u d i e s were done t y p i c a l l y d u r i n g n e s t i n g season w i t h s a m p l e s
c o l l e c t e d f r o m wherever nests c o u l d b e f o u n d . Post removal s a m p l i n g o f t h e s o i l s
and s e d i m e n t s f r o m the w e t l a n d s were l a i d out in a g r i d p a t t e r n u s i n g 5 p o i n t
c o m p o s i t e s . T o measure p r o g r e s s toward e c o l o g i c a l g o a l s , m a c r o i n v e r t e b r a t e s
were c o l l e c t e d a t various l o c a t i o n s a f t e r each season where r e m o v a l s o f
c o n t a m i n a t e d s e d i m e n t s had occurred.
4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n
The w e t l a n d s were c o n t a m i n a t e d f r o m a v a r i e t y o f sources and the i m p o r t a n c e o f
each source varied w i d e l y w i th the s p e c i f i c area o f the w e t l a n d . Both p r i m a r y and
s e c o n d a r y p a t h w a y s o f t r a n s p o r t are i m p o r t a n t in t h i s area. A summary of known
sources o f c o n t a m i n a t i o n i s g iv en in T a b l e 7.3.

T A B L E 7 . 3
S O U R C E S O F C O N T A M I N A T I O N T O G R E A T S A L T L A K E W E T L A N D S

L o c a t i o n ' . ; • . •

K e s s l e r S p r i n g s

T a i l i n g s P o n d
S p r i n g s

G a r f i e l d W e l l s

R i t e r a n d U t a h - S a l t
Lake C a n a l s

',S.6urce.;of . . •; , C o n t a m i n a t i o n
R e f i n e r y

T a i l i n g s Pond

R e f i n e r y

U r b a n and
a g r i c u l t u r a l l a n d s

P r i m a r y T r a n s p o r t
M e c h a n i s m
L e a k s f r o m
u n d e r n e a t h o l d
P r e c i o u s M e t a l s
B u i l d i n g , d u m p i n g o f
e l e c t r o l y t e in EP
P o n d
D e w a t e r i n g o f p o n d
by wi ck s and d r a i n
p i p e s
Leaks f r o m
u n d e r n e a t h o l d
P r e c i o u s M e t a l s
B u i l d i n g , d u m p i n g o f
e l e c t r o l y t e in EP
Pond
U r b a n and
a g r i c u l t u r a l r u n o f f

S e c o n d a r y T r a n s p o r t
M e c h a n i s m
G r o u n d w a t e r to
s p r i n g s

S u r f a c e water
t r a n s p o r t

G r o u n d w a t e r t o w e l l s

S u r f a c e water
t r a n s p o r t
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L o c a t i o n -

Lee Cre ek

C-7 D i t c h

W e s t C - 7 D i t c h

C l a r i f i c a t i o n Canal

East H a z e l t o n

W e s t H a z e l t o n

W e a k A c i d L i f t
S t a t i o n a n d P i p e l i n e
Slag Pond and 1-80
Pond
W e t l a n d s L a n d f i l l

So.urce of '
' • . C o n t a m i n a t i o n .

U r b a n and
a g r i c u l t u r a l l a n d s ,
l a n d f i l l s , K e n n e c o t t
d i s c h a r g e s
K e n n e c o t t d i s c h a r g e s
of pro c e s s waters and
t a i l i n g s pond d e can t
waters
T a i l i n g s Pond

T a i l i n g s Pond

S m e l t e r

S m e l t e r

S m e l t e r

S m e l t e r

A s s a y L a b o r a t o r y >

Primary T r a n s p o r t
M e c h a n i s m
U r b a n , a g r i c u l t u r a l ,
l a n d f i l l r u n o f f , d i r e c t
K e n n e c o t t d i s c h a r g e s

Dire c t d i s c h a r g e s

D i s c h a r g e o f water
f r o m wicks and
d r a i n a g e p i p e s on
west s i d e o f t a i l i n g s
p o n d
D i s c h a r g e o f water
f r o m decant p o n d in
t a i l i n g s p o n d
Direc t d u m p i n g o f
c o n c e n t r a t e s , r u n o f f
o f c o n t a m i n a t e d
s m e l t e r g r o u n d s ,
r u n o f f f r o m K e s s l e r
C a n y o n
S e d i m e n t a t i o n o f
s m e l t e r r u n o f f water

S p i l l s o f weak acid

S p i l l s a t s m e l t e r

Direc t d u m p i n g

i. S e c o n d a r y T r a n s p o r t
M e c h a n i s m
S u r f a c e water
t r a n s p o r t

S u r f a c e water
t r a n s p o r t

S u r f a c e water
t r a n s p o r t

S u r f a c e water
t r a n s p o r t

S u r f a c e water
t r a n s p o r t

S e d i m e n t a t i o n a n d
s u r f a c e wat er
t r a n s p o r t
S u r f a c e water
t r a n s p o r t
r u n o f f f r o m s p i l l s a n d
o t h e r s m e l t e r was t e s
P o t e n t i a l l e a c h i n g
f r o m wastes i n t o
s u r f a c e and ground
water
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S m e l t e r Return Canal

W o o d e n B r i d g e S i t e

G a r f i e l d W e t l a n d s

S m e l t e r W e t l a n d s

E a s t s i d e W e t l a n d s

G r e a t S a l t Lake

O u t f a l l 0 1 2

G r e a t S a l t Lake
Beach

•iH^^^-v:^*::;;;-:^" • ; • ; : : : • • •i S p ^ i . i r c ' e q c i f ^ ^ v v • ; . . ; , . ' : • •
<(S:bhta"minat i : or i : ' .

S m e l t e r a n d W a s t e
W a t e r T r e a t m e n t
P l a n t
A c i d P l a n t W a s t e s

R e f i n e r y

S m e l t e r

T a i l i n g s pond

A l l K e n n e c o t t
f a c i l i t i e s , urban and
a g r i c u l t u r a l l a n d s

A l l K e n n e c o t t
f a c i l i t i e s

A l l K e n n e c o t t
f a c i l i t i e s and nearby
urban and
a g r i c u l t u r a l l a n d s

Primary ' T r a n s p o r t '
M e c h a n i s m
Direc t d i s c h a r g e and
s p i l l s

Direc t d u m p i n g

Dire c t d u m p i n g ,
l e a k s f r o m f a c i l i t y ,
d r e d g e s p o i l d u m p i n g

A t m o s p h e r i c f a l l o u t

S p i l l s o f t a i l i n g s d u e
to h i s t o r i c breaches
i n t a i l i n g s pond d i k e s
D i r e c t d i s c h a r g e o f
K e n n e c o t t p ro c e s s
waste water and
r u n o f f
Direc t d i s c h a r g e o f
excess K e n n e c o t t
pro c e s s waters and
r u n o f f
Direct d i s c h a r g e

S e c o n d a r y T r a n s p o r t
M e c h a n i s m
S u r f a c e water
t r a n s p o r t ,
s e d i m e n t a t i o n
P o t e n t i a l l e a c h i n g o f
a c i d s i n t o s u r f a c e and
ground waters
G r o u n d water
t r a n s p o r t t o w e t l a n d s ,
f o l l o w e d b y s u r f a c e
water t r a n s p o r t
w i t h i n w e t l a n d s a n d
o u t o f w e t l a n d s ,
s u r f a c e water
t r a n s p o r t o f d r e d g e
s p o i l s .
S u r f a c e water
t r a n s p o r t
S u r f a c e water
t r a n s p o r t and
s e d i m e n t a t i o n
S u r f a c e water
t r a n s p o r t and
s e d i m e n t a t i o n

S u r f a c e water
t r a n s p o r t and
s e d i m e n t a t i o n

L o n g s h o r e a n d o f f
shore t r a n s p o r t o f
s e d i m e n t s , s u r f a c e
water t r a n s p o r t
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S a l t a i r

M a r i n a

; ' £ • • ' ' > = • ; . ' . ' • ' . { • - , f - : • • • ' • : • • • • • ^ • s , . '*Source'ofe •-•••• •••^^ : -..-.f'^:-:^.^--.r^>-f^ff-:--.^"A- ••" •'i ^ G H l t a g i l nkt lOn •:?;:,;: :

K e n n e c o t t f a c i l i t i e s ,
I n t e r s t a t e H i g h w a y

S m e l t e r ( s u s p e c t e d )

cPrimary T r a n s p o r t
M e c h a n i s m
G r o u n d water
d i s c h a r g e under
h i g h w a y to beach
( s u s p e c t e d , no t
p r o v e n )
A t m o s p h e r i c
d e p o s i t i o n on boa t s
( a l l e g e d )

. S e c o n d a r y T r a n s p o r t
M e c h a n i s m
S u r f a c e water
t r a n s p o r t , s e e p a g e ,
l o n g s h o r e and
o f f s h o r e t r a n s p o r t

S u r f a c e water
t r a n s p o r t , l o n g s h o r e
a n d o f f s h o r e
t r a n s p o r t .

5 . T y p e s o f c o n t a m i n a t i o n , q u a n t i t i e s
T h e t y p e s o f c o n t a m i n a t i o n f o u n d a t t h e s i t e a n d t h e i r q u a n t i t i e s ( i f known) a r e
summarized in T a b l e 7.4.

T A B L E 7 . 4
C O N T A M I N A T I O N T Y P E S A N D Q U A N T I T I E S T O G R E A T S A L T L A K E W E T L A N D S

L o c a t i o n : - _ V ' j . / ; : ; ^ • • ;

N o N a m e S p r i n g s
K e s s l e r S p r i n g s
S p i t z S p r i n g s
T o r o n t o S p r i n g s
A d a m s o n S p r i n g s

T o r o n t o S p r i n g s

T a i l i n g s Pond
S p r i n g s
S e c t i o n 17 we l l
G o l f Course W e l l
W e l l 1 0

;.;Sbureev- j . ; . ' - : : ' •„.. : , ' .
^;;»i;;-^:;-;:;.. i;..^-;'-" v-;. .:; . •

N o n e
R e f i n e r y
N o n e
N o n e
M i l l s , G S L

T a i l i n g s p o n d

T a i l i n g s pond
i n t e r s t i t i a l waters
N o n e , ye t
N o n e , ye t

T y p e o f ,
c o n t a m i n a t i o n
M i n o r
G r o u n d water
M i n o r
M i n o r
G r o u n d water

G r o u n d water
( s u s p e c t e d )
G r o u n d water

M i n o r
M i n o r

Q u a n t i t y

N o n e
300 gpm for 1 5 years
N o n e
N o n e
6000 gpm for 100
years
U n k n o w n

U n k n o w n

500 g p m , none
2,600 g p m , none
3000 gpm
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L o c a t i o n ; ; : :?i

G a r f i e l d W e l l # l
G a r f i e l d W e l l # 4
G a r f i e l d W e l l # 5
G a r f i e l d W e l l # 6
G a r f i e l d W e l l # 8
T o o e l e Canal
R i t e r canal

ROW Canal

East Lake

Lee Creek

K e r s e y Cre ek
C-7 D i t c h

W e s t C-7 D i t c h

C l a r i f i c a t i o n C a n a l
East H a z e l t o n

W e s t H a z e l t o n

W e a k A c i d L i f t
S t a t i o n

.;:•:' ;-y. r':^-.'-=-^i"";:"/--'. ! :rr;;-;-. !-"fS^jBirce^^^.? • ' , ' ; • ' : ; • ? . • ' -

R e f i n e r y
R e f i n e r y
R e f i n e r y
R e f i n e r y
N o n e
A g r i c u l t u r a l a n d
urban r u n o f f
A g r i c u l t u r a l and
h i g h w a y r u n o f f
F o r m e r l y a g r i c u l t u r a l
r u n o f f
A g r i c u l t u r a l , l a n d f i l l
and urban r u n o f f
A g r i c u l t u r a l r u n o f f
T a i l i n g s p o n d ,
r e f i n e r y , s m e l t e r ,
m i l l s
T a i l i n g s p o n d ,
r e f i n e r y , s m e l t e r
T a i l i n g s pond
D u m p f o r s m e l t e r
c onc en t ra t e s and
wastes
S e d i m e n t a t i o n pond
f o r s m e l t e r r u n o f f
a n d s p i l l s
A c i d f r o m b l o w d o w n

T y p e o f
^ c o n t a m i n a t i o n

G r o u n d water
G r o u n d water
G r o u n d water
G r o u n d water
N o n e
S u r f a c e waters

S u r f a c e waters

S u r f a c e water doe s
not e x i s t any l o n g e r
S u r f a c e water

S u r f a c e water
S u r f a c e water

S u r f a c e water

S u r f a c e water
S o i l s c o n t a m i n a t i o n

S o i l s c o n t a m i n a t i o n

S o i l s c o n t a m i n a t i o n ,
f r o m acid s p i l l s

Q u a n t i t y

1 000 gpm
500 gpm
500 gpm
250 gpm
250 gpm
6000 g p m , none
30,000 gpm

N o t c a l c u l a t e d

U n k n o w n

U n k n o w n

U n k n o w n
U n k n o w n

U n k n o w n

U n k n o w n
99,400 cy( 159,040
t o n s )

9 1 7 1 t on s ( 5 7 3 2 c y )
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L o c a t i o n •

W e a k A c i d P i p e l i n e

S l a g Pond

1-80 Pond

W e t l a n d s L a n d f i l l

S m e l t e r Return Canal

W o o d e n B r i d g e

G a r f i e l d W e t l a n d s 1 ,
2, and 3
M a r s h e s 1 , 2, and 3

P o n d s 1 , 2 , 3 , 4 . l O a ,
l O b , 1 1 , 1 2
S a m p l e U n i t 1
F r e e w a y o f f ramp
pond
S m e l t e r w e t l a n d s

S a m p l e U n i t 2 - • .
E a s t s i d e W e t l a n d s

Source • . • .

A c i d f r o m b l o w d o w n

S m e l t e r r u n o f f , s p i l l
c o n t a i n m e n t

S m e l t e r r u n o f f , s p i l l
c o n t a i n m e n t

Lab waste

S m e l t e r r u n o f f , s p i l l s

D u m p o f acid waste s

Ground water, s p i l l s ,
d u m p s , r u n o f f
G r o u n d water, s p i l l s ,
d u m p s , r u n o f f
G r o u n d water, s p i l l s ,
d u m p s , r u n o f f
Ground water, r u n o f f
G r o u n d water,
h i g h w a y r u n o f f
G r o u n d water,
a t m o s p h e r i c
d e p o s i t i o n
T a i l i n g s f r o m breaks
i n t a i l i n g s pond d i k e s

. T y p e of .
c o n t a m i n a t i o n
S o i l s c o n t a m i n a t i o n ,
g r o u n d w a t e r
c o n t a m i n a t i o n f r o m
p i p e l i n e breaks
S e d i m e n t
c o n t a m i n a t i o n ,
s u r f a c e water

S e d i m e n t
c o n t a m i n a t i o n ,
s u r f a c e water
A p o r t i o n is RCRA
S u b t i t l e D
S e d i m e n t s , water

P r o b a b l y wa s R C R A
S u b t i t l e D .
S o i l s , water s

S o i l s , waters

S o i l s , water

S o i l s , water

S o i l s

Q u a n t i t y

N o removal n e ed ed

396,080 t on s
(247,600 cy r emoved ,
35,000 cy l e f t in
p l a c e a n d c a p p e d )
29 1 ,684 tons
( 1 82,302 c y )

28,306 tons ( 1 7 , 6 9 1
cy)
3 5 6 , 0 5 2 t on s
( 2 2 2 . 5 3 2 c y )
S e e S m e l t e r R e t u r n
C a n a l
68,954 tons (49.780
c y )
N o n e

N o n e

N o n e
N o n e

U n k n o w n

U n k n o w n
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G r e a t S a l t Lake

O u t f a l l 01 2

Great S a l t Lake
Beaches
S a l t a i r

M a r i n a

j . S j r j . U r c j s y ' ; : . • . • : . ; , ; : - • : ' . • • ' • •

T a i l i n g s p o n d ,
s m e l t e r , r e f i n e r y ,
m i l l s
T a i l i n g s p o n d ,
s m e l t e r , r e f i n e r y ,
m i l l s
Great S a l t Lake
s e d i m e n t s
S e e p s , Grea t S a l t
Lake s e d i m e n t s
A t m o s p h e r i c f a l l o u t

. T y p e .of ; -' .
c o n t a m i n a t i o n
S e d i m e n t s , water

Direc t d i s c h a r g e t o
G r e a t S a l t Lake

Beach s e d i m e n t s

Beach s e d i m e n t s ,
s e e p s
D e p o s i t i o n

Q u a n t i t y

U n k n o w n

10,000 gpm in w i n t e r

U n k n o w n

U n k n o w n

U n k n o w n

6. L o c a t i o n of c o n t a m i n a t i o n , e x p o s u r e s
T h e c o n t a m i n a t i o n i n t h e K e n n e c o t t N o r t h Z o n e w e t l a n d s a n d a d j a c e n t G r e a t S a l t
Lake w a s s c a t t e r e d i n p o n d s , d u m p s , a n d w e t l a n d s t h r o u g h o u t t h e area. I n t h e
w e t l a n d areas t o t h e s o u t h o f I n t e r s t a t e 8 0 , access i s l i m i t e d ; t h e r e f o r e , e x p o s u r e o f
p e o p l e to the hazardou s sub s tance s in the w e t l a n d s was not a p r i m e issue. The
i s sue was e x p o s u r e to the s h o r e l i n e b i r d s v ia t h e i r f o o d . On the nor th s i d e o f the
h i g h w a y , i t i s p o s s i b l e t ha t p e o p l e c o u l d have been e x p o s e d t o h a z a r d o u s m a t e r i a l
which migra t ed f r o m K e n n e c o t t o p e r a t i o n s t o t h e G r e a t S a l t Lake a n d i t s beaches.
T h e Grea t S a l t Lake i s used r e c r e a t i o n a l l y f o r b o a t i n g a n d w a d i n g . B u t o f even
more concern i s t h e Grea t S a l t Lake a s a h a b i t a t f o r w i l d l i f e i n c l u d i n g b i r d s , br ine
s h r i m p , a l g a e , a n d br ine f l i e s ( w h i c h a r e f o o d f o r t h e b i r d s ) . A s a part o f t h e
e c o l o g i c a l r i sk a s s e s s m e n t , a s er i e s o f b i o a s s a y e x p e r i m e n t s were c o n d u c t e d to
d e t e r m i n e t h e p o t e n t i a l i m p a c t o f s i t e - r e l a t e d c o n t a m i n a n t s t o t h e f l o r a a n d f a u n a
o f t h e Grea t S a l t Lake (see S e c t i o n 1 ) .

D. S c o p e and Rol e o f O p e r a b l e U n i t
O p e r a b l e U n i t 22 ( G r e a t Sal t Lake and w e t l a n d areas) i s t h e r e c e i v i n g area f or most o f
K e n n e c o t t ' s waterborne d i s c h a r g e s i n c l u d i n g waters f r o m t h e M a g n a T a i l i n g s Pond
( O U 1 5 ) , t h e s m e l t e r ( O U 1 3 ) , t h e r e f i n e r y ( O U 1 4 ) , t h e W a s t e W a t e r T r e a t m e n t S l u d g e
P o n d s ( O U 8 ) a n d t h e g r o u n d w a t e r which d i s c h a r g e s i n t o t h e w e t l a n d s ( O U 2 3 ) . I t i s a
p a r t i c u l a r l y impor tan t o p e r a b l e unit o f the K e n n e c o t t N o r t h Zone because t h i s i s the area
where most o f th e e x p o s u r e s t o w i l d l i f e , e s p e c i a l l y b i r d s , wa s occurring. And because o f
t h e v a r i e t y o f sources, t h e c o m p l e x i t y o f a b a t i n g t h e e x p o s u r e w a s p a r t i c u l a r l y
c h a l l e n g i n g .
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E . C u r r e n t a n d p o t e n t i a l F u t u r e S i t e a n d Resource U s e s
The w e t l a n d areas down g r a d i e n t o f K e n n e c o t t o p e r a t i o n s have been used for a v a r i e t y o f
p u r p o s e s in th e p a s t , i n c l u d i n g th e m i n i n g o f o o l i t i c s and s f or u s e a s f l u x a t th e s m e l t e r , a
d u m p i n g ground for s m e l t e r and r e f i n e r y was t e s , a s t o r a g e area for pro c e s s waters and
s torm waters , a n d s t o rage f o r s m e l t e r o p e r a t i o n s . T o d a y t h e area i s s t i l l used f o r some
i n d u s t r i a l o p e r a t i o n s , i n c l u d i n g p u m p s t a t i o n s a n d s t o rage f o r f r e s h water f o r u s e a t t h e
s m e l t e r .
T h e r e m a i n d e r o f t h e area i s l o w - l y i n g o p e n spac e w i t h a v a r i e t y o f h a b i t a t s i n c l u d i n g
p e r e n n i a l a n d e p h e m e r a l p o n d s , marsh a n d s a l t p l a y a . T h e s e w e t l a n d s p r o v i d e n e s t i n g
a n d f o r a g i n g s i t e s f o r w i l d l i f e . T h e area i s e s p e c i a l l y i m p o r t a n t f o r migra tory s h o r e b i r d s
and. to a l e s s e r e x t e n t , for d u c k s and b l a c k b i r d s . Par t o f the area i s c l a s s i f i e d a s
j u r i s d i c t i o n a l w e t l a n d s .
W h i l e K e n n e c o t t s m e l t i n g a n d r e f i n i n g o p e r a t i o n s a r e o n - g o i n g , t h i s p a t t e r n o f u s e i s n o t
l i k e l y t o change much, bu t K e n n e c o t t ha s some i n t e r e s t in l e a s i n g a p o r t i o n o f t h e s e l a n d s
t o o ther i n d u s t r i e s . T h e f o o t p r i n t o f t h e s l a g p i l e a n d t h e area between t h e S m e l t e r Re turn
Canal a n d S H 2 0 1 ( G a r f i e l d W e t l a n d s A r e a 1 ) m a y a l s o b e a p p r o p r i a t e f o r i n d u s t r i a l use.
Because t h i s i s t h e en try p o i n t o f s u b s t a n t i a l amount s o f s e l e n i u m to th e w e t l a n d s , t h e s e
w e t l a n d s m i g h t b e an a t t r a c t i v e nui sance t o w i l d l i f e . It s c o n t i n u e d u s e a s a w e t l a n d i s
i n a d v i s a b l e . W i t h a p p r o p r i a t e f i l l , t h i s area c o u l d b e used f o r l i g h t i n d u s t r i a l p u r p o s e s ,
a n d m i g h t b e e s p e c i a l l y a t t r a c t i v e f o r i n d u s t r y s e e k i n g c l o s e access t o h i g h w a y s a n d r a i l .
T h i s en t i r e area i s zoned M - 2 M a n u f a c t u r i n g .
K e n n e c o t t h a s j u s t begun t o e x p l o r e o p t i o n s f o r f u t u r e u s e o f t h e w e t l a n d s area a f t e r
m i n i n g ceases. I n order t o e x p l o r e t h e various o p t i o n s , K e n n e c o t t s p o n s o r e d a
"Resources R o u n d t a b l e " on N o v e m b e r 15, 2000. P a r t i c i p a t i n g a t t h e s e d i s c u s s i o n s were
e x p e r t s i n b u s i n e s s , real e s t a t e , l and u s e p l a n n i n g , e n v i r o n m e n t , t o u r i s m s p e c i a l i s t s , a n d
n e i g h b o r s f r o m M a g n a . T h e a l l - d a y d i s c u s s i o n s were h e l d a t S a l t a i r . A p p r o x i m a t e l y 7 6
e x p e r t s p a r t i c i p a t e d . The e x p e r t s had a wide v a r i e t y o f i d e a s , bu t there were some
common themes. ( 1 ) T h e s m e l t e r a n d r e f i n i n g o p e r a t i o n s m a y s t i l l b e v i a b l e u s i n g
f e e d s t o c k f r o m o ther mines. (2) The pre s ence o f nearby ra i l and h i g h w a y s make th e s i t e
an a t t r a c t i v e s i t e f or i n t e r m o d a l t r a n s f e r o p e r a t i o n s , where r a i l c o n t a i n e r s c o u l d b e l o a d e d
onto t r u c k s or vice versa. Salt Lake i s an i m p o r t a n t m a r s h a l l i n g yard for r a i l t ra f f i c , bu t
a d d i t i o n a l space i n S a l t Lake i s l i m i t e d . ( 3 ) T h e w e t l a n d s a n d t h e nearby Grea t S a l t Lake
f o r m a very a t t r a c t i v e en try p o i n t i n t o t h e S a l t Lake V a l l e y . T h i s resource c o u l d b e
e x p l o i t e d f o r i t s t o u r i s m , e d u c a t i o n a l a n d research v a l u e .
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F . S u m m a r y o f S i t e Risks
1. C h e m i c a l s o f Concern.
T h e c o n c e n t r a t i o n s o f c h e m i c a l s o f concern i n t h e G r e a t S a l t L a k e W e t l a n d s near
K e n n e c o t t are g iven in T a b l e 7 .5 ( s e d i m e n t s ) and T a b l e 7 .6 ( w a t e r ) .

T A B L E 7 . 5
C O N C E N T R A T I O N S O F C O N T A M I N A N T S I N S E D I M E N T S A T O U 2 2

( u n i t s a r e m g / K g . d r y w e i g h t )
. . ,'J- ;.- (»• . •_..'

L o c a t i o n • • . ; : - ;

Lee C r e e k
a t G S L
( E P A ,
1 9 9 5 )
C-7 Di t ch
a t G S L
( E P A ,
1 9 9 5 )

C-7 D i t c h
a t G S L
( U S F W S ,
2000)
East
H a z e l t o n
( p r e -
r e m o v a l )
W e s t
H a z e l t o n
( p r e -
r e m o v a l )
H a z e l t o n
( 1 9 8 8 , pre-
r e m o v a l )

, ^ s e h ; i ( i : ; ^ o n c e n i ; r a t i p n s ' ; -I
' m a x i m u m ;

50.8

807

735

3300

; :mean
28

38

48.8

241

203

1695

, Lead- C o n c e n t r a t i o n s ;
maximum

62.6

41300

1 7 1 0

48

mean
54

39

60.3

4 1 8 5

529

26.5

V . S e I e n j u m C o n c e n t r a t i o n s
maximum

6.48

64.5

10.4

327

mean
N o t
a n a l y z e d

N o t
a n a l y z e d

5.24

15 .9

1.2

166

7.29



L o c a t i o n '.,

H a z e l t o n
( 1 9 9 9 , pre-
r e m o v a l )
H a z e l t o n
( 1 9 9 9 ,
p o s t -
r e m o v a l )
H a z e l t o n
( 1 9 9 9 ,
p o s t -
r e c l a i m )
S l a g Pond
( 1 9 7 9 , pre-
r e m o v a l )
S l a g Pond
( 1 9 8 8 , pre-
r e m o v a l )
S l a g Pond
( 1 9 9 3 , p r e -
r e m o v a l )
S l a g Pond
( 1 9 9 3 , p r e -
r e m o v a l )
S l a g Pond
(2000, pre-
r e m o v a l )
S l a g Pond
( 2 0 0 1 , p r e - '
r e m o v a l )
S l a g P i l e
s o i l s and
S l a g Pond
( p r e -
r e m o v a l )

. A r s e n i c . C o n c e n t r a t i o n s ' ;
jKrnaxi-murn^v

1730

640

5.8

2000

520

910

455

1 5 6 9 '

1730

.Sni.e.aji:;;-::.\ •<:;.' v>
.233

1 3 1

0.9

250

356

291

' 3 1 3

377

889

Lead C o n c e n t r a t i o n s
"riiiaximum;
84,000

39,600

• 1 6 7

20,000

1260

4200

1 1 5 0

2 2 1 1

535,000

; .-mean .
4949

2629

55.9

794

1 3 6 3

1 2 3 5

431

412

3099

S e l e n i u m C o n c e n t r a t i o n s
. i - m a ' x i m u m
202

83.2

<0.5

120

50

300

73

32.1

202

mean
1 6 . 1

2.0

<0.5

20

30

15

60

6.1

32.4
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L o c a t i o n

S l a g Pond
( 2 0 0 1 ,
p o s t -
r e m o v a l )
East S l a g
Pond (1-80
P o n d ,
1 9 8 8 , pre-
removal
East S l a g
Pond (1-80
P o n d ,
1993, pre-
r e m o v a l )
1-80 Pond
( 1 9 9 9 , pre-
r e m o v a l )
1-80 P o n d
(2000, pr e-
r e m o v a l )
1-80 Pond
( p o s t -
r e m o v a l )
W e t l a n d s
L a n d f i l l
( p r e -
r e m o v a l )
W e t l a n d s
L a n d f i l l
( p o s t -
r e m o v a l ) .
S m e l t e r
Return
C a n a l ( p r e -
r e m o v a l )

A r s e n i c • C o n c e n t r a t i o n ' s '
. m a x i m u ' r n . .,

122

1340

2430

132

.204

3 8 . 9 , / • • : :

6724

mean .
17.4

120

550

413

179

32.3

75.1

;14.1

425

' L e a d C o n c e n t r a t i o n s
: maximum

142

1480

2032

1 1 9

1930

84.1
-•-- • ' . •

4375

mean
14.9

4

1746

176

156 .3

15.5

423.5

13.8

6 1 9

. S e l e n i u m C o n c e n t r a t i o n s
•maximum
8.9

19.2

1 3 9

9.9

996

8.7

1032

mean
2.4

6

1 6 9

0.7

6.7

1.8

120.7

2.2

13.2
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L o c a t i o n
-̂  --••-, • ^

S m e l t e r
Return
Canal
( p o s t -
r e m o v a l )
East
W o o d e n
B r i d g e
( p r e -
r e m o v a l )

W e s t
W o o d e n
B r i d g e
( p r e -
r e m o v a l )
W o o d e n
B r i d g e
( p o s t -
r e m o v a l )
G a r f i e l d
W e t l a n d s
( 1 9 8 8 )
G a r f i e l d
W e t l a n d s
Area 1
( 1 9 9 9 )
G a r f i e l d
W e t l a n d s
A r e a 1

Arseni c C o h c e i i t r a t i o n s ;
H M a x i m u n i x ? -
276

154

691

8.7

700

846

5 1 9

l l P f i l f
28.7

70.6

202

8.7

443

72.5

143.4

Lead C o n c e n t r a t i o n s
[.maximum

552

9 1 1

591

17.3

3 1 2

1240

1250

:mean
39.4

266

270

17.3

247

428

639

S e l e n i u m C o n c e n t r a t i o n s
maximum
52.5

0.5

5.6

3.6

42

895

150

mean
1.5

O.5

1.4

3.6

30

36.4

19.2
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L o c a t i o n "

G a r f i e l d
W e t l a n d s
Area 2
G a r f i e l d
W e l l s
S o i l s ( p r e -
r e m o v a l )
G a r f i e l d
W e l l s
S o i l s ( p r e -
removal
G a r f i e l d
W e l l s
S o i l s
( p o s t -
r e m o v a l )
G a r f i e l d
W e t l a n d s
A r e a 3
M a r s h
Area 1
M a r s h
A r e a 2
M a r s h
A r e a 3
Pond 1
Pond 2
Pond 3
Pond 4
Pond 1 Oa
Pond l O b

A r s e n i c : " C o n c e n t r a t i o n s
s maximum.- ;
849

1248

6 1 1

32.6

188

1360

140

409

436
-> ~» ->j j . j
74.9 :

1 74 ,
137
169

• ' . ' m e a n ' . • ; . • ' • ' ' . '
146

297

79.7

10.4

26.2

396

1 1 5

224.7

252
33.3
4,9.0

109
96.4

Lead C o n c e n t r a t i o n s
m a x i m u m ,
1400

1638

1290

36.6

1080

990

253

1 0 1 0

1440 .
236
75
209
363:
240

mean
374

659

2 1 6 . 9

3.9

232

529

197

699.8

745
236
45

194
192

S e l e n i u m C o n c e n t r a t i o n s
maximum
295

424.8

21.900

16.4

<0.5

102

16.8

21.6

20.6
6.2
0.5
12.7
7.4
6.2

mean
42

86.6

567

3.8

<0.5

30.6

1 1 . 4

13.3

1 1 . 9
6.2
<0.5

3.4
4.8

7 -t "•). J J



L o c a t i o n .

P o n d 1 1
( p r e -
r e m o v a l )
Pond 12
( p r e -
r e m o v a l )
S a m p l e
U n i t 1
S p i t z
S p r i n g s
S o i l s
F r e e w a y
o f f - ramp
p o n d
S m e l t e r
W e t l a n d s
( 1 9 8 8 )
E a s t s i d e
W e t l a n d s
Grea t S a l t
L a k e
( 1 9 7 9 )
Great S a l t
Lake
( 1 9 8 8 )
Great S a l t

.Lake
( U S F W S ,
2000)

A r s e n i c C o n c e n t r a t i o n s
.maximum . ' .

56.4

1 5 5

56.4

552

56.9

124

2 9 1 . 5

230

62

29.6

' • m e a n ;

32.3

146.5

35.1

287

28.8

70

21

106

28

17.6

•

Lead C o n c e n t r a t i o n s
maximum
310

8450

3 1 0

384

37.8

440

295.5

60

170

129

mean
1 1 8 . 5

4940

205

199

27

1 5 2

64.2

34

57

51.4

S e l e n i u m C o n c e n t r a t i o n s
maximum
22.3

<0.5

22.3

<0.5

<0.5

7

33.6

N o t
d e t e r m i n e d

4

2.52

mean
8.8

<0.5

21.4

0.5

0.5

4

2.2

N o t
d e t e r m i n e d

<1

1.71

7.34



L o c a t i o n

G r e a t S a l t
Lake
Beaches
( E P A ,
1 9 9 5 )
G r e a t S a l t
Lake
Beach
S t a t e Park
( U S F W S ,
2000)
S a l t a i r
( E P A ,
1 9 9 5 )
S a l t a i r
( U S F W S ,
2000)
M a r i n a
( E P A ,
1 9 9 5 )

A r s e n i c C o n c e n t r a t i o n s
maximum

44.6

49.6

mean
14

44.6

12

48.0

14

Lead C o n c e n t r a t i o n s
maximum

108

46.7

mean
35

108

29

42.9

28

S e l e n i u m C o n c e n t r a t i o n s
maximum

3.56

2.17

mean
N o t
a n a l y z e d

3.56

N o t
a n a l y z e d

1.59

N o t
a n a l y z e d

T A B L E 7 . 6
W A T E R Q U A L I T Y I N T H E G R E A T S A L T L A K E W E T L A N D W A T E R S O U R C E S

A N D P O N D S ( u n i t s - m g / L )

Locat i on . J ; u
C - -~. ' _^. V.j:'-' i .-

N o N a m e
S p r i n g s
K e s s l e r
S p r i n g s

rarseri ic iconeei i t f at i Sri s: ;< . ' : . ;
&!: ••*• '•',".*•' .;..VUi-y:j= - m a x ' • ' - • • • ' • / . ' - . • " " '^A .̂..::̂ : ;;.-,--;«
<0.005*

0.10* :

^ m e a n - ' - d f - . ; - ; ^
<0.005*

0.05* -

U e a d x o n e e r i t r a t i o r i s - •
' : • > ; , - / - ; : : - ' ' . : , - > ; ^ : ; - ; : • • • •' > m a x ; i ; R S g | 3
<0.005*

<0.005*

f m l e a t f > .• . ' ' •;
0.005*

0.005*

i . s e l e n i u m c o n c e n t r a t i o n s
i - m a x ; ; : •
0.020

2.5

.mean ,i
0.003

1.2

7.35



L o c a t i o n

S p i t z
S p r i n g s
( 1 9 9 1 - 2 ) '
S p i t z
S p r i n g s
(2000-
2002)
A d a m s o n
S p r i n g s
( 1 9 9 1 - 2 )
T a i l i n g s
P o n d
S p r i n g s
S e c t i o n 17
W e l l
G o l f
Cour s e
W e l l
( 1 9 9 9 -
2002)
W e l l 1 0
G a r f i e l d
W e l l 1
( 1 9 9 4 )
G a r f i e l d
W e l l 1
( 1 9 9 9 -
2002
G a r f i e l d
W e l l 4
( 1 9 9 4 )

arsenic c o n c e h t r a t i o n s S ; . .
• ' ' ~,~.max • . ; • • • . . .

0.126

0.031*

0.083

S e e c l a r i f i -
c a t i o n
canal
0.016*

0.013*

0.012*

0.022*

i.-mean. ^ ;.,;, ;;
0.021

0.026*

0.041

0.011*

0.009*

0.009*
O.005*

0.011*

•• ;;u- " ' • . •' •i l ead c onc en tra t i on s
max
0.24

O.005*

0.022

<0.005*

O.005*

<0.005*

<0.005*

mean
0.005

0.005*

0.006

<0.005*

<0.005*

<0.005
O.005*

<0.005*

s e l e n i u m c o n c e n t r a t i o n s
max
0.025

0.003*

0.017

0.023*

0.016

0.005

0.018*

mean
0.011

0.002*

0.006

0.025

0.011*

0.006*

0.002
0.012*

0.25*

7.36



Loca t i on .;

G a r f i e l d
W e l l 4
( 1 9 9 9 -
2002)
G a r f i e l d
W e l l 5
( 1 9 9 4 )
G a r f i e l d
W e l l 5
( 1 9 9 6 )
G a r f i e l d
W e l l S
( 1 9 9 7 )
G a r f i e l d
W e l l S
( 1 9 9 9 )
G a r f i e l d
W e l l S
( 1 9 9 9 -
2002)
G a r f i e l d
W e l l 6
( 2 0 0 2 )
G a r f i e l d
W e l l 8
( 2 0 0 2 )
T o o e l e
Canal
( 2 0 0 2 )
R i t e r
Canal
( 1 9 9 1 - 2 )

^ a r s ' e n i d . % o r i c ' ^ r i t r a t i p n s ; : i "•'. :<
max
0.033*

0.025*

0.016*

0.016*

0.044

mean
0.018*

O.005*

0.013*

0.007*

0.012*

0.017

0.024

:?lead c o n c e n t r a t i o n s
max
O.005*

<0.005*

<0.005*

<0.005*

0.043

mean
<0.005*

<0.005*

O.005*

<0.005*

<0.005*

<0.005

0.009

s e l e n i u m c o n c e n t r a t i o n s
max
0.456*

0.260*

O.002*

O.002*

0.013

mean
0.157*

0.645

>1.0

0.630

0.250

0.171*

<0.002*

<0.002

0.003

0.007

7.37



L o c a t i o n ; ; V

R i t e r
Canal
( 1 9 7 2 - 3 )
U t a h and
S a l t Lake
Canal
( 1 9 9 1 - 2 )
ROW
C a n a l
( 1 9 9 1 - 2 )
Lee Creek
( 1 9 7 1 -
1 9 8 3 )
Lee C r e e k
( 1 9 7 9 )
Lee Creek
( 1 9 9 1 - 2 )
K e r s e y
Creek
( 1 9 9 1 - 2 )
K e r s e y
Creek
( 1 9 8 0 - 2 )
C-7 D i t c h
( 1 9 7 9 )
C-7 D i t c h
( 1 9 8 8 )
C-7 D i t c h
( 1 9 7 9 -
1 9 9 2 )
C-7 D i t c h
( 1 9 9 1 - 2 )

^ a r s e n j ' C ' - e . p ' n i i . e n t r a t i o n s b - ' . ; ' ;
max ; ; v:
0.060*

0.052

0.123

0.775

0.201

0.167

0.033

5.400

0.099

' 'mean ;'.•*•?' :

0.026*

0.025

0.55

0.197

0.196

0.065

0.050

0.029

0.577

0.023

0.415

0.045

"•ieacl c oncen tra t i on s
•max •
0.003*

0.024

0.030

0.170

0.057

0.257

0.055

0.050

0.043

mean
0.003*

0.005

0.008

0.057

0.011

0.029

0.023

0.018

0.012

0.013

s e l e n i u m conc en tra t i on s
max
O.005*

0.012

0.024

0.021

0.032

0.049

0.001

0.267

0.033

mean
O.005*

0.005

0.010

0.004

0.004

0.008

0.001

O.004

0.011

0.017
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L o c a t i o n :

W e s t C-7
D i t c h
( 1 9 9 1 - 2 )
C l a r i f i c a -
t i o n canal
( 1 9 9 1 - 2 )
C l a r i f i c a -
t i o n canal
( 1 9 7 5 -
1 9 9 4 )
H a z e l t o n
( 1 9 8 8 )
S l a g Pond
( 1 9 7 9 )
S l a g Pond
( 1 9 8 8 )
S l a g P o n d
( 1 9 9 3 )
S l a g Pond
( 2 0 0 0 )
1-80 Pond
( 1 9 8 0 )
1-80 Pond
( 1 9 8 8 )
1-80 Pond
( 1 9 9 3 )
S m e l t e r
Return
Canal
( 2 0 0 1 )

/ arsenic concentrat ions ••••:.: 'i
max
0.126

0.050

0.010

1.67

0.257

0.047*

1.257

mean
0.049

0.016

0.004

0.864

1.5

0 . 1 2 1

0.090*

0.018*

1.4

0.401

0.027*

0.063*

f i l e a d c onc en t ra t i on s
max
0.019

0.012

0.058*

0.043

0.037

O.005*

0.026

mean
0.011

0.004

0.014*

0.032

0.14

0.016

O.005*

O.005*

0.170

0.006

0.005*

O.005*

s e l en ium c o n c e n t r a t i o n s
max
0.084

0.053

0.170*

0.050

N o t
d e t e r m i n e d
0.026

0.019*

O.004

mean
0.061

0.033

0.023*

0.037

N o t
d e t e r m i n e d
0.014

0.003*

0.012*

0.004

O.004

0.010*

0.026*
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• L o e a t i ' o n f - V V 1 7
* . - ' . . . ' . . - ' - ! ; • , « , • •

• - " ' - . : ; . X / V .

G a r f i e l d
W e t l a n d s
( 1 9 8 8 )
G a r f i e l d -
W e t l a n d s
( 1 9 9 7 )
G a r f i e l d
W e t l a n d s
( 1 9 9 9 )

G a r f i e l d
W e t l a n d s
( 1 9 9 9 )
S m e l t e r
w e t l a n d s
( 1 9 8 0 )
S m e l t e r
w e t l a n d s
( 1 9 8 8 )
S m e l t e r
w e t l a n d s -
Pond 12
( 1 9 9 7 )
S m e l t e r
w e t l a n d s -
Pond 12
( 1 9 9 8 )
S m e l t e r
w e t l a n d s -
Pond 12
( 1 9 9 9 )
F r e e w a y
Pond
( 1 9 8 0 )

^arsenic ^ ^ c o r i e e n t r a t i b r i ' s >; •£»
: - m a x ' T : X

0 .110

0.770* '

0.090

mK^W
0.082

0.082*

0.040

0.061

0.239

0.310

O.005

0.33

viead concentrat ions . •: '
;.max

0.100

<0.005*

0.008

(

mean
0.039

O.005*

0.16

<0.005

0.30

: s e l en ium c o n c e n t r a t i o n s
max
0.029

0.155*
( h y d r i d e )
1.600*

( I C P - M S )

0.012

mean
0.017

0.040

0.013*
( h y d r i d e )
0.238*
( I C P - M S )
O.002

0.18

0.006

0.60
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, L o e ' a t ' i p n : ¥ f i
• ' ' • " " " ' , ' ; - =

G r e a t S a l t
L a k e
( 1 9 7 9 )
Great S a l t
Lake
( 1 9 8 8 )
O u t f a l l
012

• arsen i c ' j c o h ' c e h t rations ' \ ~ , > ' v
:max ' / ' ' . ; • ' - ' 2

0.120

0.078

r f j . V - ' " . ' ' ' • ' • ' ; * ' ' • ' • ' . ' • " ' ' • ' ' - ' 'J m e a h : ; ; • " , . ' ' ,
0.235

0.085

0.049

* i e a d , c o n c e n t f a t i p r i s .
•max :

0.054

O.005

mean

0.031

<0.005

s e l e n i u m c o n c e n t r a t i o n s
max

0.032

0.051

mean

0.007

0.038
* d i s s o l v e d f r a c t i o n

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1. E l i m i n a t e or reduce the c o n c e n t r a t i o n s o f h a z a r d o u s s u b s t a n c e s in w e t l a n d

h a b i t a t s t o reduce e x p o s u r e s t o w i l d l i f e
2. E l i m i n a t e or reduce the c o n c e n t r a t i o n s o f h a z a r d o u s s u b s t a n c e s d i s c h a r g e d

i n t o t h e G r e a t S a l t Lake
H . T h e S e l e c t e d R e m e d y
T h e d i s c h a r g e s o f t h e various o u t f a l l s such a s t h e R i t e r C a n a l , t h e U t a h a n d S a l t Lake
C a n a l , t h e C - 7 D i t c h , t h e W e s t C - 7 D i t c h , t h e C l a r i f i c a t i o n C a n a l s , a n d t h e d i s c h a r g e s
f r o m t h e w e t l a n d s , a l l o f wh i ch d i s c h a r g e d i r e c t l y o r i n d i r e c t l y t o t h e G r e a t S a l t Lake n o w
come under the p r o v i s i o n s o f a UPDES p e r m i t wh i ch was r e c e n t l y renewed and i n c l u d e d
d i s c h a r g e l i m i t a t i o n s o n s e l e n i u m . T h e C E R C L A a c t i o n s were d e s i g n e d t o l o w e r t h e
c o n t a m i n a n t s i n t h e water s b e i n g d i s c h a r g e d t o t h e G r e a t S a l t Lake a n d i n t o t h e w e t l a n d s .
I t w a s neces sary t o l i m i t t h e c o n c e n t r a t i o n s i n t h e Grea t S a l t Lake a n d t h e w e t l a n d s s o
t h a t . t h e s e areas wou ld become s u i t a b l e h a b i t a t f o r w i l d l i f e , e s p e c i a l l y b i r d s . T h e r e w a s a
great d e a l . o f c o o r d i n a t i o n between t h e U P D E S program o f U D E Q a n d t h e C E R C L A
p r o g r a m o f E P A . C E R C L A aided t h e U P D E S program b y c o n d u c t i n g t o x i c i t y t e s t i n g
s t u d i e s t o d e t e r m i n e what d i s c h a r g e l i m i t s wou ld b e a p p r o p r i a t e . T h e U P D E S
i m p l e m e n t e d t h e p e r m i t l i m i t s and require s r o u t i n e m o n i t o r i n g o f t h e d i s c h a r g e s t o insure
t ha t t h e l i m i t s a r e m e t b y K e n n e c o t t . T h e a c t i o n s taken u s i n g C E R C L A a u t h o r i t i e s a n d
o v e r s i g h t are g iven in T a b l e 7.7. In summary, about 825,040 cy of c o n t a m i n a t e d
s e d i m e n t s were removed f r o m the p o n d s and w e t l a n d s over a three year p e r i o d f r o m 1999
- 2001. The s e d i m e n t s were d r i e d and p l a c e d in the A r t h u r S t e p b a c k R e p o s i t o r y where
th ey no l o n g po s e a threat t o the w i l d l i f e o f the w e t l a n d s .
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T A B L E 7 . 7
P R E V I O U S C E R C L A A C T I O N S I N T H E G R E A T S A L T L A K E W E T L A N D S

L o c a t i o n ' - '^•^••^^^•'^^^
G a r f i e l d W e l l 5

K e s s l e r S p r i n g s

East H a z e l t o n

W e s t H a z e l t o n

W e a k A c i d L i f t S t a t i o n

W e a k A c i d P i p e l i n e
S l a g Pond

1-80 Pond

W e t l a n d s L a n d f i l l

S m e l t e r Return Canal

W o o d e n B r i d g e

W^ctioh;: • ' " • ' • '
R e r o u t e f l o w t o p r o c e s s water
c i r c u i t
I n t e r c e p t s p r i n g s t h en d i r e c t i t
t o W e s t C-7 D i t c h . L a t e r the
s p r i n g water was d i r e c t e d to
t h e p ro c e s s water c i r c u i t f o r
"treatment"
Removal o f a c c u m u l a t e d
c o n t a m i n a t i o n in s o i l s and
s e d i m e n t
Removal o f a c c u m u l a t e d
c o n t a m i n a t i o n in s o i l s and
s e d i m e n t
Removal o f c o n t a m i n a t e d
s o i l s
N o a c t i o n
Removal o f a c c u m u l a t e d
c o n t a m i n a t i o n in th e
s e d i m e n t s
Removal o f a c c u m u l a t e d
c o n t a m i n a t i o n in th e
s e d i m e n t s
Removal o f wastes

Removal o f c o n t a m i n a t e d
s e d i m e n t s a n d d r e d g e s p o i l s
d u m p e d near the canal
Removal o f d u m p s

O b j e c t i v e
Remove s e l e n i u m i n p u t s t o
t h e w e t l a n d s
Remove s e l e n i u m i n p u t s t o
t h e w e t l a n d s , l ower t h e
s e l e n i u m i n p u t s t o t h e G r e a t
S a l t Lake .

Remove p o t e n t i a l source o f
c o n t a m i n a n t s t o t h e w e t l a n d s

Remove p o t e n t i a l source o f
c o n t a m i n a n t s t o t h e w e t l a n d s

D e m o l i s h p l a n t a n d remove
any p o t e n t i a l sources
N o a c t i o n needed
Remove c o n t a m i n a n t s in the
w e t l a n d s

Remove c o n t a m i n a n t s in the
w e t l a n d s

Remove p o t e n t i a l source o f
c o n t a m i n a n t s t o th e w e t l a n d
Remove p o t e n t i a l source o f
c o n t a m i n a n t s t o t h e w e t l a n d s

Remove p o t e n t i a l source o f
c o n t a m i n a n t s t o t h e w e t l a n d s
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L o c a t i o n : ". / • . ., :> • . -
G a r f i e l d W e t l a n d s 1 , 2 , and 3

M a r s h 1 , 2 , and 3
P o n d s 1 , 2 , 3 , 4 , l O a , l O b , 1 1 ,
12
S a m p l e U n i t 1

F r e e w a y o f f ramp p o n d

S m e l t e r w e t l a n d s

S a m p l e U n i t 2

G r e a t S a l t L a k e

Great S a l t Lake Beach

S a l t a i r

M a r i n a

; ; A c t i o n ; ,
Removal o f most s e v e r e l y
c o n t a m i n a t e d s e d i m e n t s in
t h e w e t l a n d s
N o a c t i o n
N o a c t i o n e x c e p t i n H a z e l t o n
A r e a
Removal o f c o n t a m i n a t e d
s e d i m e n t s
N o a c t i o n taken

N o a c t i o n taken

N o ac t i on taken

N o a c t i o n taken ( c o o p e r a t i o n
w i t h U P D E S t o l i m i t f u t u r e
d i s c h a r g e s t o l a k e )
N o ac t i on taken

C u l v e r t i n s t a l l e d u n d e r n e a t h
h i g h w a y to dra in exces s
waters f r o m 1-80 and Slag
P o n d s ( a c t i o n taken in a
p r i v a t e s e t t l e m e n t agreement
with K e n n e c o t t , S a l t a i r and
the U t a h D e p t . o f
T r a n s p o r t a t i o n
N o a c t i o n , taken

O b j e c t i v e
Remove c o n t a m i n a n t s in the
w e t l a n d s

Remove c o n t a m i n a n t s in the
w e t l a n d s
C o n c e n t r a t i o n s o f
c o n t a m i n a n t s n o t h i g h
enough to po s e a t h r e a t
C o n c e n t r a t i o n s o f
c o n t a m i n a n t s no t h i g h
enough to po s e a thr ea t
C o n c e n t r a t i o n s o f
c o n t a m i n a n t s no t h i g h
enough to po se a thr ea t
D e f e r r e d t o a n o t h e r a u t h o r i t y
f o r i m p l e m e n t a t i o n a n d
m o n i t o r i n g
C o n c e n t r a t i o n s o f
c o n t a m i n a n t s n o t h i g h
enough to po s e a t h r e a t
C u r t a i l s e e p a g e o f p o t e n t i a l l y
c o n t a m i n a t e d wa t e r s ,
e l i m i n a t e nu i sance p o n d i n g
on beach

N e w s m e l t e r e m i s s i o n s much
lower than p r e v i o u s s m e l t e r s .

I n a d d i t i o n , t o t h e removal o f a c cumula t ed c on tamina t ed s e d i m e n t s i n t h e w e t l a n d s ,
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s t e p s were taken to i m p r o v e the water q u a l i t y o f the water sources to the w e t l a n d s .
I n t e r i m measures i n c l u d e d t h e r e r o u t i n g o f G a r f i e l d W e l l N o 5 a n d K e s s l e r S p r i n g s
d i s c h a r g e s t o t h e pro c e s s water c i r c u i t . T h e e f f e c t o f t h e s e change s h a s been e f f e c t i v e
over th e l a s t f ew years in r e d u c i n g s e l e n i u m d i s c h a r g e s t o t h e w e t l a n d s and th e G r e a t Sal t
Lake as d e m o n s t r a t e d in T a b l e 7.8.

T A B L E 7 . 8
I M P A C T O F A B A T E M E N T O F W A T E R - B O R N E S E L E N I U M S O U R C E S O N D I S C H A R G E S

T O T H E G R E A T S A L T L A K E , M A S S B A L A N C E C A L C U L A T I O N S
. \ 7 , • • „ , • - , ' • ' • - , - • • • , ' . - " : ' , , ' " ' ' . ' - • • • i. Y e a r : - . , . ••.-,.. •••:;•'.•••••." : ' "•:•• * '•-." ' • ' • ' • • • " ; v A - r - ^ . ? - ; ! ' - - ' r ^ L ^ " ^ ' ^ ' : ; :

1999

2000

2001

t .Act io iv . •• :
; • K,:; . ;i,-' .. . . • . '

W e l l a n d S p r i n g waters
d i r e c t e d away f r o m w e t l a n d s
t o W e s t C-7 D i t c h
W e l l a n d S p r i n g waters
d i r e c t e d to p r o c e s s water
c i r c u i t i n A p r i l , 2000; Direc t
o u t f a l l t o G S L c o n s t r u c t e d
More pro c e s s waters d i r e c t e d
t o t h e n e w G S L o u t f a l l

S e l e n i u m d i s c h a r g e s t o Great
S a l t Lake
6055 I b s / y e a r

2647 I b s / y e a r

1 2 2 8 I b s / y e a r

A l t h o u g h t h e i n t e r i m measures have been e f f e c t i v e i n r e d u c i n g t h e s e l e n i u m d i s c h a r g e s t o
t h e G r e a t S a l t Lake a n d c o m p l e t e l y e l i m i n a t i n g t h e s p r i n g a n d w e l l sources o f s e l e n i u m t o
t h e w e t l a n d s , t h i s i s o n l y p o s s i b l e w h i l e t h e m i n i n g o p e r a t i o n s c o n t i n u e . U s e o f t h e
p r o c e s s water c i r c u i t f o r t r e a t m e n t w i l l n o t b e p o s s i b l e a f t e r m i n i n g a n d m i l l i n g
o p e r a t i o n s cease and the pro c e s s water o p t i o n i s no l o n g e r a v a i l a b l e . See OU 23 for p o s t -
c l o s u r e t r e a t m e n t o p t i o n s .
After t h e c l e a n u p o f t h e s e d i m e n t s and th e abat ement o f water p o l l u t i o n source s , most o f
t h e w e t l a n d s were r e c e n t l y res tored and h a b i t a t i m p r o v e d f o r s h o r e l i n e bird h a b i t a t .
R e s t o r a t i o n p r o j e c t s i n c l u d e d b u i l d i n g i s l a n d s i n t h e open waters t o increase s h o r e l i n e
h a b i t a t and t o p r o v i d e p r o t e c t i o n f rom' p r e d a t o r s . A l s o , t h e s h o r e l i n e was r e contoured t o
p r o v i d e i n l e t s a n d curvy shores t o increase t h e s h o r e l i n e h a b i t a t . F i n a l l y , t h e w e t l a n d s
were revegetated with an empha s i s on native w e t l a n d s p l a n t s to reduce the f o r m e r
p r e d o m i n a n c e o f p h r a g m i t e s .
S c i e n t i s t s agreed tha t t h e most serious t o x i c i t y p r o b l e m in th e w e t l a n d s wa s t h e s e l e n i u m
which c onc en t ra t ed in bird egg s and has been s t r o n g l y l i n k e d to b i r t h d e f e c t s o f the c h i c k s
a t o t h e r l o c a t i o n s . Because th e r e l a t i o n s h i p o f water q u a l i t y , s e d i m e n t q u a l i t y , and bird
egg s e l e n i u m i s unc er ta in at t h i s s i t e , g o v e r n m e n t a l and i n d u s t r y i n v e s t i g a t o r s c o u l d not
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d i r e c t l y d e r i v e a s i t e - s p e c i f i c a c t i o n l e v e l f o r s e l e n i u m c o n c e n t r a t i o n s i n e i t h e r t h e
s e d i m e n t s or the water. A more d i r e c t r e l a t i o n s h i p i s the r e l a t i o n s h i p be tween the
s e l e n i u m in th e d i e t and th e s e l e n i u m in th e b ird eggs . The p r i m a r y d i e t o f t h e s h o r e b i r d s
o f t h i s area i s macro inver t e bra t e s ( i n s e c t s , l a r v a e , b e n t h i c o r g a n i s m s ) .
T h e r e f o r e , t h e goal o f t h i s p r o j e c t i s t o c l e a n up th e s e d i m e n t s and water s u f f i c i e n t l y t o
p r o d u c e m a c r o i n v e r t e b r a t e s ( b i r d f o o d ) w i t h l o w c o n c e n t r a t i o n s o f s e l e n i u m i n
accordance w i t h T a b l e 7.9.

T A B L E 7 . 9
G O A L S F O R W E T L A N D S C L E A N U P P R O J E C T

Cat egory

A c c e p t a b l e
W a r n i n g

U n a c c e p t a b l e

Range>.of C o n c e n t r a t i o n s o f
seieniuni in
macro inver t e bra t e s (bird
f o o d ) i n p p m , d r y we igh t
0 - 5 p p m S e
5 - 1 0 p p m S e

> 1 0 p p m S e

A c t i o n

N o a c t i o n ne eded
I n c r e a s e d m o n i t o r i n g
f r e q u e n c y and number o f
s a m p l i n g l o c a t i o n s
D e t e r m i n e a d d i t i o n a l sources
and abate sources, p e r f o r m
a d d i t i o n a l s e d i m e n t
r e m o v a l s , a n d / o r p r o v i d e
c l e a n e r water l o w e t l a n d s .

The g o a l s for macro inver t e b ra t e s e l e n i u m c o n c e n t r a t i o n s are meant to be a benchmark.
Because there are annual v a r i a t i o n s in the h a b i t a t (acre s o f s a l i n e p l a y a s , water d e p t h , and o th er
n o n - t o x i c i s s u e s ) , a g enera l trend s h o u l d b e d e t e r m i n e d . For e x a m p l e , i f t h e i n s e c t s in one
s a m p l i n g l o c a t i o n ar e c o n s i s t e n t l y above 10 ppm Se f or three years in a row, i n v e s t i g a t o r s s h o u l d
d e t e r m i n e what makes t h a t l o c a t i o n unique r e l a t i v e t o t h e o th e r l o c a t i o n s w i t h a c c e p t a b l e l e v e l s
a n d reduce t h e e x p o s u r e s a c c o r d i n g l y ( e i t h e r s e d i m e n t s , v e g e t a t i o n , water, o r a l l ) . I f t h e
max imums occur o n l y o c c a s i o n a l l y , or varies in l o c a t i o n each year, the s i t u a t i o n bears v i g i l a n c e ,
and an a t t e m p t to d i s c o v e r s p e c i a l events at that l o c a t i o n , but no a c t i o n or d i s t u r b a n c e of the
eco sys t em.

T h e d e t a i l s o f t h e m o n i t o r i n g program w i l l b e d e v e l o p e d d u r i n g r e m e d i a l d e s i g n . T h e
o b j e c t i v e s o f t h e m o n i t o r i n g program i s t o i d e n t i f y t h e r e m a i n i n g sources o f . s e l e n i u m ( i f a n y ) ,
e v a l u a t e t h e e f f e c t i v e n e s s o f t h e s e d i m e n t a n d s o i l r e m o v a l s , e v a l u a t e t h e e f f e c t i v e n e s s o f t h e
s p r i n g a n d w e l l water d i v e r s i o n s , a n d d e v e l o p a s i t e - s p e c i f i c water q u a l i t y goal f o r s e l e n i u m .
T h e m o n i t o r i n g p l a n w i l l i n c l u d e a l l N o r t h Zone w e t l a n d s i n c l u d i n g t h e t r i a n g l e f o r m e d b y

7.45



S H - 2 0 2 , S H - 2 0 1 , a n d 1 - 8 0 , t h e S p i t z S p r i n g s A r e a , t h e E a s t s i d e W e t l a n d s , a n d t h e J a p a n e s e
S p r i n g s W e t l a n d s .

I f a s i t e - s p e c i f i c water q u a l i t y goal c a n b e d e v e l o p e d a s part o f t h e m o n i t o r i n g a c t i v i t i e s ,
i t can be used in l i e u of the m a c r o i n v e r t e b r a t e s e l e n i u m s t a n d a r d s .

S h o u l d t h e m o n i t o r i n g p r o g r a m reveal a c o n t i n u i n g s e l e n i u m e x p o s u r e p r o b l e m i n t h e
area o f K e s s l e r S p r i n g s , f u r t h e r c l e a n u p o f t h i s area w i l l b e ne eded . A n a c c e p t a b l e a l t e r n a t i v e i n
t h i s case i s to change the land use f r o m w e t l a n d h a b i t a t to u p l a n d h a b i t a t or i n d u s t r i a l use .
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S e c t i o n 8 : N o r t h E n d Ground W a t e r ( K e n n e c o t t N o r t h Zone
OU 23)

A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n
1 . S i t e T y p e a n d d e s c r i p t i o n o i ? o p e r a b l e unit
T h e N o r t h E n d G r o u n d W a t e r o p e r a b l e u n i t d e s c r i b e s t h e ground water
u n d e r n e a t h a number o f t h e K e n n e c o t t f a c i l i t i e s . L o c a t e d a l o n g t h e n o r t h e r n e n d
o f t h e Oquirrh M o u n t a i n s c l o s e t o t h e shores o f t h e Grea t S a l t L a k e , t h i s o p e r a b l e
uni t i s c o m p o s e d o f several ground water p l u m e s o r i g i n a t i n g m a i n l y i n t h e v i c i n i t y
o f K e n n e c o t t ' s s m e l t e r ( O U 1 3 ) a n d r e f i n e r y ( O U 1 4 ) f r o m whence t h e p l u m e s
travel i n t h e d i r e c t i o n o f t h e S o u t h s h o r e W e t l a n d s ( O U 2 2 ) . I n o n e case, t h e
p l u m e comes t o t h e s u r f a c e v ia s p r i n g s and s e e p s which f o r m e r l y d i s c h a r g e d i n t o
the w e t l a n d s . A d i a g r a m i s g i v e n in F i g u r e 8.1.
2. F a c i l i t i e s l o c a t e d w i t h i n OU 23
T h e N o r t h E n d G r o u n d W a t e r P l u m e s u n d e r l i e a number o f K e n n e c o t t f a c i l i t i e s
a n d f o r m e r f a c i l i t i e s . I n c l u d e d a r e t h e s m e l t e r a n d a s s o c i a t e d acid p l a n t s ( O U 1 3 ) ,
t h e r e f i n e r y ( O U 1 4 ) , t h e s ou th shore w e t l a n d s ( O U 2 2 ) . t h e S l a g P i l e ( p a r t o f
O U 1 3 ) , t h e S l a g Pond ( p a r t o f O U 2 2 ) , t h e f o r m e r W a s t e W a t e r T r e a t m e n t P l a n t
a n d S l u d g e P o n d s ( O U 8 ) , P r a x a i r ( a n a d j a c e n t p l a n t near t h e s m e l t e r ) , a n d t h e
M a g n a T a i l i n g s I m p o u n d m e n t a n d N o r t h E x p a n s i o n ( O U 1 5 ) .

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1. A c t i v i t i e s a t the s i t e which l ed to c o n t a m i n a t i o n
C o n t a m i n a t i o n entered the ground water at several l o c a t i o n s , but the m a j o r
c o n t a m i n a t e d areas are l o c a t e d at or near the s m e l t e r and r e f i n e r y . T h e r e are two
areas o f s e l e n i u m c o n t a m i n a t i o n in the p r i n c i p a l a q u i f e r a t the r e f i n e r y , one
s t a r t i n g in th e v i c i n i t y o f t h e f o r m e r p r e c i o u s m e t a l s r e f i n e r y b u i l d i n g , and a
minor area near the waste water t r ea tmen t p l a n t s l u d g e pond C. T h e r e were
i s o l a t e d p o c k e t s o f ground water c o n t a m i n a t i o n in the w e t l a n d s c l o s e t o waste
water t r e a t m e n t p l a n t s l u d g e p o n d s A a n d C , i n t h e w e t l a n d s near K e s s l e r S p r i n g s ,
and on the s ou th s i d e of the h i g h w a y between the r e f i n e r y and the w e t l a n d s . An
arsenic p l u m e i n t h e p r i n c i p a l a q u i f e r s t a r t s i n t h e v i c i n i t y o f t h e r e f i n e r y
e v a p o r a t i o n p o n d and there are p o c k e t s o f arsenic c o n t a m i n a t i o n in the s h a l l o w
a q u i f e r near the s m e l t e r return canal and Pond A. An area o f h i g h s u l f a t e in the
ground water o f th e p r i n c i p a l a q u i f e r wa s f o u n d a l o n g th e e d g e o f th e S o u t h •
T a i l i n g s I m p o u n d m e n t c l o s e t o Pond B and near the s m e l t e r return c a n a l .



F i g u r e 8.1: S E L E N I U M I N P U T S T O W E T L A N D S V I A G R O U N D W A T E R

S e l e n i u m l e a k s f r o m p i p e s
and s u m p s u n d e r the Old
P r e c i o u s M e t a l s R e f i n e r y

S e l e n i u m c o n t a m i n a t e s
g r o u n d w a t e r i n p r i n c i p a l
and b edro ck a q u i f e r s

A r t e s i a n G a r f i e l d W e l l
#5 c o m p l e t e d in
p r i n c i p a l a q u i f e r

G a r f i e l d W e t l a n d s ,
now to P u m p 4 and
proc e s s water
c i r c u i t



T h e r e were 4 areas o f s e l e n i u m c o n t a m i n a t i o n in the p r i n c i p a l a q u i f e r a t the
s m e l t e r . T h e l a r g e s t p l u m e there w a s down g r a d i e n t o f t h e f o r m e r h i s t o r i c
reverbera tory s m e l t e r . Other areas were l o c a t e d c l o s e to the N o r a n d a s m e l t e r acid
p l a n t s , t h e s l a g m i l l area, a n d a l o n g t h e s l a g b l u f f o n t h e s ou th s i d e o f t h e
h i g h w a y . An arsenic p l u m e in the p r i n c i p a l a q u i f e r s t a r t s in the area o f the f o r m e r
acid p l a n t s d own g r a d i e n t o f h i s t o r i c f l u e s a s s o c i a t e d w i t h t h e r everbera tory
s m e l t e r . C o n t a m i n a t i o n i n t h e s h a l l o w a q u i f e r w a s f o u n d a l o n g t h e s l a g b l u f f a n d
under t h e s l a g l a g o o n . A n area o f h i g h s u l f a t e i n t h e p r i n c i p a l a q u i f e r ground
water was f o u n d under the en t i r e s m e l t e r c o m p l e x and a very h i g h c o n c e n t r a t i o n
o f s u l f a t e wa s f o u n d a s s o c i a t e d w i th th e acid tank f a r m near P r a x a i r .
The a c t i v i t i e s which l ed to the c o n t a m i n a t i o n a t t h e s e l o c a t i o n s have been
p r e v i o u s l y d e s c r i b e d i n e a r l i e r c h a p t e r s d e s c r i b i n g t h e s u r f a c e c o n d i t i o n s a n d s p i l l
h i s t o r i e s a t t h e r e f i n e r y a n d s m e l t e r . I n summary, t h e p l u m e o f s e l e n i u m s t a r t i n g
at the r e f i n e r y was p r o b a b l y due t o l e a k s o f p i p e s u n d e r n e a t h the p r e c i o u s m e t a l s
r e f i n e r y . E x t r e m e l y h i g h c o n c e n t r a t i o n s o f s e l e n i u m were f o u n d a t t h e f o o t p r i n t
o f t h e r e f i n e r y f o l l o w i n g d e m o l i t i o n . T h e l o c a t i o n o f t h e h i g h e s t c o n c e n t r a t i o n s
( n e a r l y pure s e l e n i u m ) was f o u n d in an area where s e l e n i u m was recovered f r o m
t h e r e f i n e r y s l i m e s . T h e shear v o l u m e o f t h e s o i l s c o n t a m i n a t i o n a n d t h e ground
water c o n t a m i n a t i o n s u g g e s t s t h a t t h e l e a k a g e in t h e s e l e n i u m recovery p r o c e s s
c i r c u i t went on for several years.
A p l u m e w i t h e l e v a t e d ar s enic a t t h e r e f i n e r y a p p a r e n t l y s t a r t s in th e v i c i n i t y o f
t h e r e f i n e r y e v a p o r a t i o n p o n d s . I n t h e e a r l y day s o f r e f i n e r y o p e r a t i o n s , s p e n t
e l e c t r o l y t e and o ther c o n t a m i n a t e d waste waters were s i m p l y p i p e d to a
t o p o g r a p h i c l o w s p o t b eh ind t h e r e f i n e r y a n d a l l o w e d t o e v a p o r a t e . S u b s e q u e n t
s t u d i e s r evea l ed tha t e v a p o r a t i o n wa s no t a m a j o r f a c t o r . The water s e e p e d i n t o
t h e ground. I n s o l u b l e c o m p o n e n t s ( s u c h a s g o l d a n d s i l v e r ) p r e c i p i t a t e d o u t , b u t
t h e more s o l u b l e c o m p o n e n t s entered t h e g r o u n d v v a t e r . T h i s d u m p i n g p e r s i s t e d
for several years and s o i l s were c o n t a m i n a t e d down to g r o u n d v v a t e r 45 f e e t or
more.
At the s m e l t e r , the g r o u n d w a t e r was c o n t a m i n a t e d w i t h ar s eni c , s e l e n i u m , and
s u l f a t e . The source of the s e l e n i u m at the s m e l t e r can o n l y be c o n j e c t u r e d at t h i s
p o i n t . T h e s l o p e behind t h e r everbera tory s m e l t e r w a s a w e l l - k n o w n d u m p i n g
ground and s torage area at one t ime. K e n n e c o t t i n v e s t i g a t o r s s p e c u l a t e t ha t some
r e f i n e r y s l i m e s , p e r h a p s o f f - s p e c i f i c a t i o n , were s tored b eh ind t h e s m e l t e r p r i o r t o
r e c y c l i n g . The area b e h i n d the s m e l t e r was a l s o used to thaw the c o n c e n t r a t e s
p r i o r to s m e l t i n g . The water which had a c c u m u l a t e d in the r a i l r o a d cars was
s i m p l y a l l o w e d t o dra in onto th e ground behind th e s m e l t e r . The p o c k e t o f
s e l e n i u m c o n t a m i n a t i o n c l o s e t o t h e N o r a n d a acid p l a n t s p r o b a b l y came f r o m
s p i l l s o f weak acid waste water, a rather common event ( s e e s p i l l l i s t f o r O U 1 3 ) .
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T h e p o c k e t o f s e l e n i u m c o n t a m i n a t i o n c l o s e t o t h e s l a g m i l l p r o b a b l y came f r o m
t h e f o r m e r s l a g c onc en tra t e t h i c k e n e r where waste water s p i l l e d ou t f r o m t i m e t o
t ime . T h e area o f c o n t a m i n a t i o n a l o n g t h e s l a g b l u f f p r o b a b l y came f r o m water
which had p e r c o l a t e d t h r o u g h t h e s l a g d e p o s i t . T h e r e a r e s everal f o r m e r s e e p s
a l o n g t h i s b l u f f .
T h e arsenic i n t h e g r o u n d w a t e r near t h e r everbera tory s m e l t e r p r o b a b l y o r i g i n a t e d
as f l u e d u s t s which were l ea ch ed wi th water f r o m l e a k s in the a ir h a n d l i n g sy s t em
( f l u e s , underground m i x i n g chambers , e t c .) . F l u e d u s t i s very h i g h i n ar s enic a n d
i s e x t r e m e l y l e a c h a b l e . The arsenic near th e acid p l a n t p r o b a b l y came f r o m th e
s p i l l s o f weak acid o r l e a k s i n t h e N o r a n d a a i r h a n d l i n g sy s t em. T h e who l e
s m e l t e r area g r o u n d w a t e r i s c o n t a m i n a t e d w i t h s u l f a t e , u n d o u b t e d l y f r o m t h e
numerous s u l f u r i c acid and weak acid sp i l l s a t the s i t e over the years. The very
h i g h s u l f a t e in th e acid tank f a r m area o r i g i n a t e d f r o m a f a i l u r e o f one o f t h e ac id
s t o rage t a n k s on s i t e . (This i n c i d e n t i s b e i n g a d d r e s s e d by a RCRA c o r r e c t i v e
a c t i o n . )
T h e r e were other p o c k e t s o f c o n t a m i n a t i o n in th e w e t l a n d s d o w n g r a d i e n t o f t h e
s m e l t e r a n d r e f i n e r y . T h e g r o u n d w a t e r c o n t a m i n a t i o n i n t h e s h a l l o w a q u i f e r near
t h e s l u d g e p o n d s came f r o m l e a c h i n g o f t h e s e l e n i u m a n d arsenic f r o m t h e s l u d g e
i n t o t h e u n d e r l y i n g s o i l s . P o c k e t s o f c o n t a m i n a t i o n near t h e s m e l t e r r e turn canal
came f r o m e i t h e r th e c o n t a m i n a t e d water in th e canal or f r o m th e d r e d g e s p o i l s
d u m p e d a l o n g t h e s i d e o f t h e cana l . A g a i n , a f u l l h i s t o r y o f each o f t h e s e areas i s
d e s c r i b e d in th e p r e c e d i n g c h a p t e r s o f t h i s Record o f D e c i s i o n .

2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
K e n n e c o t t c o n d u c t e d several s t u d i e s o f t h e ground water p r o b l e m s a t t h e N o r t h
E n d , p r i m a r i l y t o s u p p o r t various o p e r a t i n g p e r m i t a p p l i c a t i o n s . A summary o f
th e s e s t u d i e s i s g iven i n T a b l e 8 .1.

T A B L E 8 . 1
G R O U N D W A T E R I N V E S T I G A T I O N S A T T H E S M E L T E R A N D R E F I N E R Y

Date "'; : -::;-y;, •*
1992

1994

; J^lffliix ;.f §* '•« fu IU K ilSS
H y d r o g e o l o g i c Report f o r t h e Grea t
S a l t Lake Area
Phase I Remed ia l I n v e s t i g a t i o n f o r
t h e K e n n e c o t t U t a h C o p p e r R e f i n e r y

^Author i ty . • .
t ; ; y . ' V - J 5 - 1 H • * , ' • - _ " . . * : • , • . • - * • ' ,

S t a t e G r o u n d W a t e r P e r m i t
a p p l i c a t i o n
D e t e r m i n e ex t en t and s e r i ou sne s s of
s o i l s c o n t a m i n a t i o n at the r e f i n e r y
p r i o r t o i n i t i a t i o n o f C E R C L A
r e m o v a l s and i n v e s t i g a t i o n s .
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Date-v: . :
1995

1995

1998

1999

2000.2001

E s t i m a t e s o f Background
C o n c e n t r a t i o n s o f M e t a l s a n d N o n -
m e t a l s in water, K e n n e c o t t U t a h
C o p p e r C o r p o r a t i o n , N o r t h A r e a ,
S a l t Lake V a l l e y •

F i n a l E n v i r o n m e n t a l I m p a c t
S t a t e m e n t , T a i l i n g s M o d e r n i z a t i o n
P r o j e c t , K e n n e c o t t U t a h C o p p e r

S e l e n i u m E c o l o g i c a l R i s k
A s s e s s m e n t f o r t h e S o u t h shore
W e t l a n d s , a n d o ther e c o l o g i c a l r i sk
d o c u m e n t s
N o n - r e s i d e n t i a l p r e l i m i n a r y
r e m e d i a t i o n g o a l s f o r t h e K e n n e c o t t
s i t e s
R e m e d i a l I n v e s t i g a t i o n a n d
F e a s i b i l i t y S t u d y R e p o r t s

A u t h o r i t y
S u p p o r t f o r S t a t e G r o u n d W a t e r
P e r m i t s a n d l a t e r R l / F S . T h e
a p p r o a c h used here had been
p r e v i o u s l y used a n d a p p r o v e d f o r t h e
S o u t h E n d ground water p l u m e
C E R C L A s t u d i e s .
G a t h e r needed i n f o r m a t i o n t o s u p p o r t
i s suance o f a C l e a n W a t e r Act 404
p e r m i t f r o m t h e A r m y C o r p s o f
E n g i n e e r s .
S u p p o r t f o r t h e R I / F S , a l s o used f o r
U P D E S p e r m i t renewal a p p l i c a t i o n .

S u p p o r t f o r t h e R l / F S

C E R C L A R I / F S

The c l e a n u p s o f th e s u r f a c e was t e s , some o f which l ed t o ground water
c o n t a m i n a t i o n p r o b l e m s , a r e d e s c r i b e d i n t h e p r e c e d i n g c h a p t e r s . S e v e r a l i n t e r i m
measures t o a d d r e s s e i t h e r th e g r o u n d w a t e r i t s e l f o r t o l e s s e n th e i m p a c t s o f th e
g r o u n d w a t e r p l u m e o n t h e w e t l a n d areas were i n s t i t u t e d , u s u a l l y s h o r t l y a f t e r t h e
p r o b l e m s were i d e n t i f i e d . A l l o f t h e s e i n t e r i m measures were a p p r o v e d b y E P A
p r i o r t o i n s t a l l a t i o n .

' W h e n t h e s e l e n i u m d i s c h a r g e s t o t h e w e t l a n d s f r o m t h e G a r f i e l d W e l l # 5 were
d i s c o v e r e d , K e n n e c o t t d i r e c t e d t h i s d i s c h a r g e d to the W e s t C-7 D i t c h s o t ha t th e
s e l e n i u m would go in to the Great Sal t Lake rather than f u r t h e r d e g r a d e the water
q u a l i t y in the w e t l a n d s - a known h a b i t a t for b i r d s . A l t h o u g h at the t i m e , there
were no s e l e n i u m d i s c h a r g e l i m i t s t o t h e Great Sal t Lake i m p o s e d by th e UPDES
p r o g r a m , the A r m y C o r p s o f E n g i n e e r s had i m p o s e d a l i m i t o f 200 ppb Se as a
part o f t h e CWA 404 p e r m i t . B e f o r e t h e s e l e n i u m f r o m G a r f i e l d W e l l #5 wa s
a d d e d t o t h e W e s t C - 7 D i t c h c a l c u l a t i o n s c o n f i r m e d that t h e a d d i t i o n a l s e l e n i u m
i n p u t s f r o m the w e l l would not cause a v i o l a t i o n o f the CWA 404 p e r m i t .
L i k e w i s e , when the K e s s l e r S p r i n g s d i s c h a r g e was re-di s covered and f o u n d t o
have e x t r e m e l y h i g h c o n c e n t r a t i o n s o f s e l e n i u m , i t too was r e - d i r e c t e d away f r o m



t h e w e t l a n d s . T h i s d i s c h a r g e a f f o r d e d a n o p p o r t u n i t y t o t e s t what t h e s e l e n i u m
w o u l d d o i n K e n n e c o t t ' s pro c e s s water c i r c u i t . T h e a d d i t i o n o f t h i s r e l a t i v e l y
s m a l l d i s c h a r g e to the proc e s s water would not be n o t i c e a b l e g i v e n the l a r g e
v o l u m e o f water w i t h i n th e pro c e s s water c i r c u i t . K e n n e c o t t d id d i s c o v e r tha t t h e
r e d u c t i o n o f s e l e n i u m c o n c e n t r a t i o n s was no t due t o d i l u t i o n a l o n e . The iron
in the t a i l i n g s s l u r r y had ad sorb ed the s e l e n i u m and the s e l e n i u m had s e t t l e d ou t
w i t h t h e t a i l i n g s i n t h e N o r t h T a i l i n g s I m p o u n d m e n t . A g a i n , t h e d i f f e r e n c e s c o u l d
not be measured in the pond i t s e l f because of the h i g h vo lume s .
L i k e w i s e , i n v e s t i g a t o r s have f o u n d that t h e t a i l i n g s s l u r r y i s a l s o e f f e c t i v e i n
a d s o r b i n g arsenic. A p u m p i n g w e l l in the heart o f the arsenic p l u m e at the s m e l t e r
has been i n s t a l l e d and has been p u m p i n g since 2001. The water is d i s charged into
the pro c e s s water c i r c u i t .
T h e c l e a n u p a c t i v i t i e s a s s o c i a t e d w i t h t h e s u l f u r i c acid s p i l l a t t h e acid tank f a r m
c o n t i n u e . A recovery t r ench was dug at the b o u n d a r y of the s i t e and the p l u m e is
s h r i n k i n g . T h i s a c t i v i t y i s b e ing c o n d u c t e d under t h e p r o v i s i o n s o f a RCRA
c orr e c t i v e ac t i on .
The Rl/FS which was c o n d u c t e d a t the s i t e was no t the r e s u l t o f a C E R C L A
e n f o r c e m e n t a c t i o n , but r a t h e r was a p r o v i s i o n i n c l u d e d in the M e m o r a n d u m of
U n d e r s t a n d i n g s i g n e d b y E P A , U D E Q a n d K e n n e c o t t i n 1995 . A l t h o u g h th er e
was no order , the work was s u p e r v i s e d by EPA and U D E Q w i t h the h e l p o f the
U S G S .
The s u r f a c e r emova l s which a d d r e s s e d t h e sources o f t h e g r o u n d w a t e r
c o n t a m i n a t i o n were done under the p r o v i s i o n s of an A d m i n i s t r a t i v e Order on
C o n s e n t . T h i s work began in 1 9 9 5 .

C . S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y

•When all" of the areas u n d e r l a i n by p l u m e s are a d d e d t o g e t h e r , the size of the area
of intere s t is about 500 acres in s ize! As d e s c r i b e d in the R e m e d i a l I n v e s t i g a t i o n
r e p o r t , the p r o j e c t area is l o c a t e d between the northern end of the Oquirrh
M o u n t a i n s and th e s ou th e rn s h o r e - o f t h e Grea t Sal t Lake in n o r t h - c e n t r a l U t a h in
t h e ea s t e rn p a r t o f t h e Lake B o n n e v i l l e Basin o f t h e Grea t Bas in p h y s i o g r a p h i c
p r o v i n c e . S t e e p s l o p e s c u t b y m o d e r a t e l y d e e p g u l c h e s a n d rounded r i d g e s
c h a r a c t e r i z e th e nor thernmos t edg e o f t h e Oquirrh M o u n t a i n s . F r o m s ou th t o
nor th th e g e o l o g y o f t h e p r o j e c t area changes f r o m b edro ck o u t c r o p s t o a l l u v i a l
d e p o s i t s , which decrease in e l e v a t i o n to l a c u s t r i n e c l a y s in w e t l a n d s u r r o u n d i n g
the southern shore o f the Great Salt Lake. The r e f i n e r y and s m e l t e r are l o c a t e d on
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a f o r m e r Lake B o n n e v i l l e s h o r e l i n e terrace at e l e v a t i o n s of 4380 and 4350 f e e t
a m s l , r e s p e c t i v e l y ; t h e e l e v a t i o n o f t h e Great S a l t Lake i s c u r r e n t l y about 4 1 9 8
f e e t a m s l .
2. S u r f a c e and s u b s u r f a c e f e a t u r e s
The s u r f a c e o f th e area i m p a c t e d by the ground water c o n t a m i n a t i o n i s o c c u p i e d
by heavy i n d u s t r i a l a c t i v i t i e s . The r e f i n e r y c o m p l e x i s c o m p o s e d o f a very l a r g e
e l e c t r o l y t i c r e f i n i n g f a c i l i t y w i th concrete tanks f i l l e d w i t h e l e c t r o l y t e t o whi ch
c o p p e r anodes f r o m t h e s m e l t e r a r e a d d e d a l o n g w i t h c a t h o d e s t a r t e r p l a t e s . T h e
en t i r e f a c i l i t y i s h i g h l y a u t o m a t e d u s i n g r o b o t i c carts. A d j a c e n t t o t h e tank house
i s the m a t e r i a l s h a n d l i n g b u i l d i n g where the ca thode c o p p e r p l a t e s are broken
loo s e f r o m the s tar t er p l a t e s , and th e c o p p e r p l a t e s ar e c o rruga t ed and bound for
s h i p m e n t b y r a i l t o cu s t omer s . A s s o c i a t e d w i t h t h e f a c i l i t y i s a p r e c i o u s m e t a l s
recovery b u i l d i n g where s e q u e n t i a l e x t r a c t i o n s p u r i f y g o l d , s i l v e r a n d o t h e r
pre c i ou s meta l b y p r o d u c t s . T h e f o r m e r p r e c i o u s m e t a l s b u i l d i n g f o o t p r i n t i s
between t h e tankhous e a n d t h e n e w pr e c i ou s m e t a l s o p e r a t i o n s . I t used
p y r o m e t a l l u r g i c a l t e c h n i q u e s t o p u r i f y t h e g o l d a n d s i l v e r b y p r o d u c t s . A s s o c i a t e d
w i t h t h e o p e r a t i o n s b u i l d i n g s a r e several a d m i n i s t r a t i v e a n d s u p p o r t f a c i l i t i e s .
As d e s c r i b e d in th e R e m e d i a l I n v e s t i g a t i o n R e p o r t , t h e r e f i n e r y i s s i t u a t e d on a
l a c u s t r i n e terrace which was d e p o s i t e d at the base of the Oquirrh M o u n t a i n s
d u r i n g t h e Lake B o n n e v i l l e l a k e c y c l e . T h e Lake B o n n e v i l l e l a k e c y c l e w a s
r e s p o n s i b l e for wave-cut benches and s h o r e l i n e eros ion observed in the area o f the
r e f i n e r y . T h e u n c o h s o l i d a t e d Quat ernary a n d T e r t i a r y s e d i m e n t s b enea th t h e
r e f i n e r y cons i s t o f a l t e r n a t i n g b ed s o f f i n e - g r a i n e d l a k e a n d d e l t a i c d e p o s i t s t ha t
l i e o n eroded coarse grained s e d i m e n t ( c o l l u v i u m ) f r o m t h e Oquirrh M o u n t a i n s .
T h e m a j o r i t y o f t h e c o l l u v i u m c o n s i s t s o f carbonate a n d c l a s t i c rocks o f t h e
P e n n s y l v a n i a ! ! Erda f o r m a t i o n . T h e Erda F o r m a t i o n i s h i g h l y b r e c c i a t e d i n t h i s
area due t o th e B l a c k Rock and P o n y E x p r e s s t h r u s t f a u l t s t h a t have been m a p p e d
nor thwe s t o f t h e r e f i n e r y . T h e s e d i m e n t s b enea th t h e r e f i n e r y c o n s i s t o f a n g u l a r
sand and gravel d e p o s i t e d on about 15 to 20 f e e t of i n t e r l a y e r e d h i g h l y organi c
l a c u s t r i n e c l a y and s i l t and t h i n l a y e r s o f s i l t y sand and p o o r l y graded sand. The
bedrock u n d e r l y i n g the s e d i m e n t s in the r e f i n e r y area i s c o m p o s e d o f f o l d e d and
f a u l t e d P a l e o z o i c q u a r t z i t e s , l i m e s t o n e s and d o l o m i t e s tha t ar e i n t r u d e d by
T e r t i a r y rocks which have been s u b s e q u e n t l y u p l i f t e d a n d t i l t e d b y P l i o -
P l e i s t o c e n e Basin and Range f a u l t i n g . C o n s e q u e n t l y th e b e d r o c k in th e Oquirrh
M o u n t a i n s ha s been h i g h l y f r a c t u r e d . D e p t h t o b edrock varie s b enea th th e
r e f i n e r y due t o th e s h a p e o f th e canyon in wh i ch i t i s s i t u a t e d . G e n e r a l l y , d e p t h t o
b edrock is about 65 f e e t at the s ou th ern boundary of the r e f i n e r y and 310 f e e t at
the nor thern boundary.
The p r i n c i p a l a q u i f e r in th e r e f i n e r y area i s recharged f r o m waters in th e f r a c t u r e d



bedrock . I t i s u n c o n f i n e d near t h e m o u n t a i n s , b u t becomes c o n f i n e d u n d e r t h e
w e t l a n d s a d j a c e n t to the r e f i n e r y . The head o f water f r o m the m o u n t a i n s creates
an upward g r a d i e n t in the w e t l a n d areas r e s u l t i n g in a r t e s i a n w e l l s and c on ta c t
s p r i n g s and s eeps .
T h e s m e l t e r c o m p l e x i s c ompo s ed o f a s m e l t e r b u i l t o n t h e f o o t p r i n t o f t h e f i r s t
s m e l t e r a t th e s i t e . A t t a c h e d t o th e s m e l t e r i s a h y d r o m e t a l l u r g i c a l p l a n t t ha t
recovers m e t a l s f r o m the s ta ck gases. A new d o u b l e c ontac t acid p l a n t recovers
t h e s u l f u r gases. A s s o c i a t e d w i t h th e s m e l t e r ar e conveyors, m a t e r i a l s h a n d l i n g
areas, overhead f l u e s and p i p e s , a 1200 f o o t smoke s t a ck , an a d m i n i s t r a t i o n and
l a b o r a t o r y b u i l d i n g a n d c o m p l e x o f m o b i l e b u i l d i n g s used b y c o n t r a c t o r s . A l s o
p r e s e n t a t t h e s i t e i s a s l a g m i l l , wh i ch g r i n d s up th e s l a g p r o d u c e d by th e s m e l t e r ,
s e p a r a t e s the m e t a l s by f l o t a t i o n and r e c y c l e s the s l a g c onc en tra t e back to the
s m e l t e r . C r o s s i n g th e s i t e ar e a number o f p i p e l i n e s i n c l u d i n g a c o n c e n t r a t e s l u r r y
p i p e l i n e , p i p e l i n e s f o r f i r e f i g h t i n g water a n d i n d u s t r i a l p r o c e s s water , a n d
p i p e l i n e s f or various t y p e s o f waste water. T h e r e are u n d e r g r o u n d s u m p s a t
various l o c a t i o n s , b u t the s e a r e t y p i c a l l y concre t e t o d a y . T h e w h o l e c o m p l e x i s
b u i l t o n t h e f o o t p r i n t o f 2 f o r m e r s m e l t i n g f a c i l i t i e s ; some o f t h e ruins o f t h e s e
b u i l d i n g s remain. A n e x a m p l e o f t h i s i s t h e r everberatory s m e l t e r m i x i n g
chamber, l o c a t e d at basement l e v e l , where gases were mixed w i t h cool air p r i o r to
d i s c h a r g e t o t h e smoke s tacks. T h e f o u n d a t i o n s o f t h i s f a c i l i t y a r e s t i l l p r e s e n t a n d
a road i s now b u i l t on top o f th em. Because o f the b a f f l e s in t h i s b u i l d i n g , the
area is c a l l e d the catacombs.
As d e s c r i b e d in the R e m e d i a l I n v e s t i g a t i o n r e p o r t , the s m e l t e r i s s i t u a t e d on a
p a r t i a l l y eroded a l l u v i a l f a n be tween t h e s o u t h shore l i n e o f t h e Grea t S a l t Lake
and the nor thern end of the Oquirrh M o u n t a i n s at the mouth of K e s s l e r Canyon.
T h i s canyon i s a r e l a t i v e l y l a r g e s o u t h - n o r t h t r e n d i n g canyon e m a n a t i n g f r o m t h e
nor th ern end o f th e Oquirrh M o u n t a i n s . U n c o n s o l i d a t e d Quaternary and T e r t i a r y
s e d i m e n t s b enea th the s m e l t e r have been d e p o s i t e d and s h a p e d by s i m i l a r
proc e s s e s a t t h e r e f i n e r y area, w i t h t h e e x c e p t i o n t h a t r e s i s t a n t b e d r o c k o u t c r o p s
s ou th o f th e s m e l t e r a p p e a r t o have s h i e l d e d some o f the c o l l u v i u m f r o m wave
erosion-. The s e d i m e n t s beneath p a r t s of the s m e l t e r area c on s i s t of about 15 to 20
f e e t o f i n t e r b e d d e d l a c u s t r i n e c l a y a n d s i l t w i th l o c a l t h i n l a y e r s o f quar t z-r i ch s i l t y
sand and o o l i t i c beach sands. U n d e r l y i n g the s e l a c u s t r i n e d e p o s i t s i s a sequence
o f n o r t h w a r d - t r e n d i n g c o l l u v i a l d e p o s i t s that a p p e a r t o have been t r a n s p o r t e d
down the canyon by mud f l o w s . T h i s l ayer o f f i n e gra ined s e d i m e n t s mixed w i t h
gravel ranges in t h i c k n e s s f r o m 30 to 100 f e e t . Bedrock in the area is h i g h l y
f r a c t u r e d and varies in d e p t h bu t increase s toward th e G r e a t Sal t Lake.
3 . S a m p l i n g s t r a t e g y
T h e o b j e c t i v e s o f t h e s a m p l i n g were ( 1 ) t o d e t e r m i n e t h e l o c a t i o n a n d e x t e n t o f
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g r o u n d w a t e r c o n t a m i n a t i o n ; (2) t o d e t e r m i n e the sources s o t h a t t h e y c o u l d b e
a d d r e s s e d ; ( 3 ) t o d e t e r m i n e t h e c o m p o s i t i o n a n d s p e c i a t i o n o f t h e c o n t a m i n a n t s i n
t h e p l u m e s ; ( 4 ) t o d e t e r m i n e t h e p o t e n t i a l i m p a c t s ; a n d ( 5 ) t o c o l l e c t t h e d a t a
necessary to s u p p o r t m o d e l i n g o f p l u m e s so tha t various c o n t a i n m e n t and
t r ea tment o p t i o n s c o u l d b e e v a l u a t e d . T h e r e f o r e , m o n i t o r i n g w e l l s were
e s t a b l i s h e d w i t h d i f f e r e n t c o m p l e t i o n d e p t h s , i n c l u d i n g several ne s t ed w e l l s w i t h
m u l t i p l e c o m p l e t i o n s . W e l l s were i n s t a l l e d a l o n g t h e a x i s o f var iou s p l u m e s a n d
d o w n g r a d i e n t o f f a c i l i t i e s . H i s t o r i c w e l l s were m o n i t o r e d a n d used t o d e t e r m i n e
the h i s t o r y o f p l u m e movement. Other w e l l s in the p l u m e s were i n s t a l l e d t o
m o n i t o r p r o g r e s s o f p l u m e movement a n d / o r t r e a t m e n t . T h e r e i s o n e w e l l t h a t
was i n s t a l l e d in the s m e l t e r p l u m e so tha t h e a v i l y c o n t a m i n a t e d water c o u l d be
w i t h d r a w n f r o m th e a q u i f e r . An i n j e c t i o n w e l l where microbes c o u l d b e a d d e d
d i r e c t l y t o th e s e l e n i u m - t a i n t e d ground water t o t e s t ou t th e f e a s i b i l i t y o f i n - s i t u
b i o l o g i c a l t r e a t m e n t w a s i n s t a l l e d i n t h e f o r m e r G a r f i e l d t o w n s i t e area. I n a l l .
t h er e were 1 4 0 w e l l s m o n i t o r e d d u r i n g t h e course o f t h e R I / F S .
4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n
T h e p l u m e o f s e l e n i u m s t a r t i n g a t t h e r e f i n e r y w a s p r o b a b l y d u e t o l e a k s o f p i p e s
underneath t h e p r e c i ou s m e t a l s r e f i n e r y . E x t r e m e l y h i g h c o n c e n t r a t i o n s o f
s e l e n i u m were f o u n d a t t h e f o o t p r i n t o f t h e r e f i n e r y f o l l o w i n g d e m o l i t i o n . T h e
l o c a t i o n o f th e h i g h e s t c o n c e n t r a t i o n s ( n e a r l y pure s e l e n i u m ) were f o u n d in an
area where s e l e n i u m was recovered f r o m th e r e f i n e r y s l i m e s . The shear v o l u m e o f
t h e s o i l s c o n t a m i n a t i o n a n d t h e ground water c o n t a m i n a t i o n s u g g e s t s t h a t t h e
l e a k a g e in the s e l e n i u m recovery p r o c e s s c i r c u i t went on for several years.
A p l u m e w i th e l e v a t e d arsenic a t th e r e f i n e r y a p p a r e n t l y s t a r t s in the v i c i n i t y o f
t h e r e f i n e r y e v a p o r a t i o n p o n d s . I n t h e e a r l y days o f r e f i n e r y o p e r a t i o n s , s p e n t
e l e c t r o l y t e and o th er c o n t a m i n a t e d waste waters were s i m p l y p i p e d to a
t o p o g r a p h i c l o w s p o t b e h i n d t h e r e f i n e r y a n d a l l o w e d t o e v a p o r a t e . S u b s e q u e n t
s t u d i e s r evea l ed t h a t e v a p o r a t i o n wa s no t a m a j o r f a c t o r . The water s e ep ed i n t o
t h e g r o u n d . I n s o l u b l e c o m p o n e n t s (such a s g o l d and s i l v e r ) p r e c i p i t a t e d out, bu t
t h e more s o l u b l e c o m p o n e n t s entered t h e g r o u n d w a t e r . T h i s d u m p i n g p e r s i s t e d
for several years and s o i l s were c o n t a m i n a t e d down to g r o u n d w a t e r 45 f e e t or
more.
At the s m e l t e r , the g r o u n d w a t e r was c o n t a m i n a t e d w i th ar s enic , s e l e n i u m , and
s u l f a t e . .The source of the s e l e n i u m at the s m e l t e r can o n l y be c o n j e c t u r e d at t h i s
p o i n t . T h e s l o p e b eh ind t h e reverberatory s m e l t e r w a s a w e l l - k n o w n d u m p i n g
ground and s t o rage area at one t ime . K e n n e c o t t i n v e s t i g a t o r s s p e c u l a t e t h a t some
r e f i n e r y s l i m e s , p e r h a p s o f f - s p e c i f i c a t i o n , were s tored b e h i n d t h e s m e l t e r p r i o r t o
r e c y c l i n g . The area behind the s m e l t e r was a l s o used to thaw the c o n c e n t r a t e s
p r i o r to s m e l t i n g . The water which had a c c u m u l a t e d in the r a i l r o a d cars was
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s i m p l y a l l o w e d t o d r a i n onto t h e ground b e h i n d t h e s m e l t e r . T h e p o c k e t o f
s e l e n i u m c o n t a m i n a t i o n c l o s e t o th e N o r a n d a acid p l a n t s p r o b a b l y came f r o m
s p i l l s o f weak acid waste water, a rather common event (see s p i l l l i s t f o r O U 1 3 ) .
T h e po ck e t o f s e l e n i u m c o n t a m i n a t i o n c l o s e t o t h e s l a g m i l l p r o b a b l y came f r o m
t h e f o r m e r s l a g c onc en tra t e t h i c k e n e r where waste water s p i l l e d o u t f r o m t i m e t o
t ime. T h e area o f c o n t a m i n a t i o n a l o n g t h e s l a g b l u f f p r o b a b l y came f r o m water
which had p e r c o l a t e d t h r o u g h th e s l a g d e p o s i t . T h e r e ar e several f o r m e r s e e p s
a l o n g t h i s b l u f f .
The arsenic in t h e g r o u n d w a t e r near th e r ev erb e ra t or} ' s m e l t e r p r o b a b l y o r i g i n a t e d
as f l u e d u s t s which were l eached w i th water f r o m l e a k s in th e a ir h a n d l i n g s y s t e m
( f l u e s , u n d e r g r o u n d m i x i n g chambers, e t c .) . F l u e du s t i s very h i g h i n arsenic a n d
i s e x t r e m e l y l e a c h a b l e . A n o t h e r p o t e n t i a l source o f arsenic in t h a t area was the
concen tra t e p i l e s t ha t were s ta cked b eh ind t h e s m e l t e r f o r t e m p o r a r y s t o r a g e . T h e
arsenic near the acid p l a n t p r o b a b l y came f r o m the s p i l l s o f weak ac id or l e a k s in
t h e N o r a n d a a i r h a n d l i n g sys t em. T h e w h o l e s m e l t e r area g r o u n d w a t e r i s
c o n t a m i n a t e d w i t h s u l f a t e , u n d o u b t e d l y f r o m t h e numerous s u l f u r i c acid a n d weak
acid s p i l l s a t th e s i t e over the years. The very h i g h s u l f a t e in th e acid tank f a r m
area o r i g i n a t e d f r o m a f a i l u r e o f one o f th e ac id s t o rage t a n k s on s i t e . (Thi s
i n c i d e n t i s b e i n g a d d r e s s e d by a RCRA corr e c t iv e a c t i o n . )
T h e r e were o ther p o c k e t s o f c o n t a m i n a t i o n i n t h e w e t l a n d s d o w n g r a d i e n t o f t h e
s m e l t e r a n d r e f i n e r y . T h e g r o u n d w a t e r c o n t a m i n a t i o n i n t h e s h a l l o w a q u i f e r near
t h e s l u d g e p o n d s came f r o m l e a c h i n g o f t h e s e l e n i u m a n d ar s eni c f r o m t h e s l u d g e
i n t o t h e u n d e r l y i n g s o i l s . P o c k e t s o f c o n t a m i n a t i o n near t h e s m e l t e r r e turn canal
came f r o m e i t h e r the c o n t a m i n a t e d water in the canal or f r o m the d r e d g e s p o i l s
dumped a l o n g the s ide of the canal.
5 . T y p e s o f c o n t a m i n a t i o n , l o c a t i o n s , a n d q u a n t i t i e s
A summary of l o c a t i o n s o f the p l u m e s i s g iv en in T a b l e 8.2.

T A B L E 8 . 2
L O C A T I O N S A N D S I Z E S O F G R O U N D W A T E R P L U M E S

• :Locat i f t ' i i ^ ^ J i c M ^
R e f i n e r y

Pond C

^q:uif^ii%^::^'S^:^s ? " : — ; ' * * ' - , - , ' ; -r^-s.-,;- -•-.-., , _ • / , - ; . ; _ - _ . ; • _ > • . , . ; ' } , • /

P r i n c i p a l and
bedrock

P r i n c i p a l a n d s h a l l o w

•••^rWwciSSSRa^v" V f r - ' - i ; ' , - • ; • ' ; ,isM^iiiirMits i i p s ; ^ , : ; ' ' K f c ;
S e , A s , S u l f a t e

S e '

•iaicr^gei. (Jekim'atedj);:..-.;' >
206.6 ( t h e e s t i m a t e d
vo lume o f t h i s p l u m e
is about 12,000 to
24,000 a c r e - f e e t . )
5.7
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L o c a t i o n ' /
R e v e r b e r a t o r y
s m e l t e r
S l a g b l u f f
A c i d p l a n t s
S l a g m i l l area
K e s s l e r S p r i n g
N o r t h o f G a r f i e l d
T o w n s i t e
Pond A
S m e l t e r Return Canal
S m e l t e r Return C a n a l
S l a g L a g o o n
S l a g L a g o o n
W e t l a n d
Pond B
A c i d tank f a r m

I A q u i f e r • ; • - • • ; . - • • • '
P r i n c i p a l

P r i n c i p a l a n d s h a l l o w
P r i n c i p a l and s h a l l o w
P r i n c i p a l a n d s h a l l o w
S h a l l o w
S h a l l o w

S h a l l o w
S h a l l o w
S h a l l o w
S h a l l o w
S h a l l o w
P r i n c i p a l
P r i n c i p a l
P r i n c i p a l a n d s h a l l o w

con taminant s
S e

S e , A s
S e , A s , S u l f a t e
S e . S u l f a t e
S e
S e

S e , A s , S u l f a t e
A s
A s
A s
A s
S u l f a t e
S u l f a t e
s u l f a t e

acreage ( e s t i m a t e d )
17.2

31 .5
126.2
5.7
2.9
4.3

34.4
5.7
5.7
8.6
8.6
5.7
22.9
5.7

6. E x p o s u r e s
The ground water c o n t a m i n a t i o n doe s no t po s e a human h e a l t h r i s k because a l l o f
the water r i g h t s in the area are owned by K e n n e c o t t . W h e n the water is used, it is
used f o r i n d u s t r i a l pro c e s s water a n d n o t f o r c u l i n a r y p u r p o s e s . I n a d d i t i o n ,
because o f t h e p r o x i m i t y o f t h e G r e a t S a l t Lake a n d s a l i n e l a y e r s i n t h e s e d i m e n t s ,
t h e g r o u n d w a t e r i s n o t u s e f u l f o r c u l i n a r y p u r p o s e s d u e t o i t s h i g h s a l t c o n t e n t .
The p l u m e s at the s m e l t e r have not yet s u r fa c ed in the w e t l a n d s ; however, the
p l u m e o f h i g h s e l e n i u m o r i g i n a t i n g at the r e f i n e r y has s u r f a c e d d o w n g r a d i e n t in
th e G a r f i e l d w e t l a n d s in a t l ea s t two l o c a t i o n s . U n t i l r e c e n t l y , t h i s ground water
p l u m e s u r f a c e d v ia ar t e s ian f l o w a t G a r f i e l d W e l l #5 and a t K e s s l e r S p r i n g s and
nearby s e ep s . T h e s e l e n i u m f r o m t h e 1 g r o u n d w a t e r i n p u t s t o t h e w e t l a n d s h a s
r e s u l t e d i n e l e v a t e d s e l e n i u m c o n c e n t r a t i o n s i n macro inver t e bra t e s . S i n c e b i r d s
f e e d on th e m a c r o i n v e r t e b r a t e s , s e l e n i u m ha s entered th e f o o d chain f or b i r d s
c a u s i n g e l e v a t e d s e l e n i u m c o n c e n t r a t i o n s in b ird egg s a t t h e s i t e . I n v e s t i g a t o r s
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c o u l d no t f i n d a r e l a t i o n s h i p between water c o n c e n t r a t i o n s and e i t h e r
m a c r o i n v e r t e b r a t e c o n c e n t r a t i o n s o r b ird e g g s e l e n i u m . T h e r e f o r e , a s i t e s p e c i f i c
water q u a l i t y goal c o u l d no t b e e s t a b l i s h e d . I n s t e a d , EPA re commends tha t
success of the ground water p r o j e c t be based on s e l e n i u m c o n t e n t in the b ird f o o d
chain as measured by s e l e n i u m content in the m a c r o i n v e r t e b r a t e s . The goal for
s e l e n i u m content i n m a c r o i n v e r t e b r a t e s i s 5-10 m g / K g ( d r y w e i g h t ) d u r i n g n e s t i n g
season (see S e c t i o n 7).

D . S c o p e a n d R o l e o f O p e r a b l e U n i t
O p e r a b l e U n i t 23 u n d e r l i e s t h e K e n n e c o t t N o r t h Zone s i t e bu t i s i n t e r c o n n e c t e d t o o ther
o p e r a b l e u n i t s i n s i g n i f i c a n t ways. T h e c o n t a m i n a t e d g r o u n d w a t e r i s p a r t i c u l a r l y
s i g n i f i c a n t under t h e s m e l t e r ( O U 1 3 ) a n d t h e r e f i n e r y ( O U 1 4 ) . O p e r a t i o n s a t t h e s e
O p e r a b l e U n i t s l e d t o t h e g r o u n d w a t e r c o n t a m i n a t i o n . T h e g r o u n d w a t e r i n O U 2 3 i s o n e
o f t h e sources o f c o n t a m i n a t i o n t o th e S o u t h shore w e t l a n d s (OU 22).

E. C u r r e n t and p o t e n t i a l F u t u r e S i t e and Resource U s e s
The land s u r f a c e above the c o n t a m i n a t e d p l u m e s i s zoned M-2 ( m a n u f a c t u r i n g , heavy
i n d u s t r i a l , m i n i n g ) . T h e u p l a n d areas c u r r e n t l y o c c u p i e d b y t h e s m e l t e r a n d r e f i n e r y w i l l
remain i n d u s t r i a l f o r t h e f o r e s e e a b l e f u t u r e , even a f t e r t h e f a c i l i t i e s a r e c l o s e d . T h e s e
areas are s erviced by a ne twork of road and ra i l t r a n s p o r t a t i o n i n f r a s t r u c t u r e w h i c h makes
th em a t t r a c t i v e f o r i n d u s t r i a l d e v e l o p m e n t . D o w n g r a d i e n t o f t h e s m e l t e r a n d r e f i n e r y i s
th e G a r f i e l d W e t l a n d s . The w e t l a n d s ar e a l s o zoned M - 2 , bu t ar e c u r r e n t l y used a s op en
s p a c e / w i l d l i f e h a b i t a t . The ground water, when i t i s u s ed , i s used f o r i n d u s t r i a l pro c e s s
waters. Because o f t h e p r o x i m i t y o f t h e Grea t S a l t L a k e , t h e g r o u n d w a t e r i s h i g h i n T D S
and w o u l d have l i m i t e d u s e f u l n e s s a s a c u l i n a r y source u n l e s s t r e a t e d . The ground water
doe s serve as a source of water to the w e t l a n d area and c o u l d be rather i m p o r t a n t
e s p e c i a l l y a f t e r c l o sur e o f t h e f a c i l i t i e s .
F . S u m m a r y o f S i t e Risks

1. C h e m i c a l s o f Concern
T h e c o n c e n t r a t i o n s o f c h e m i c a l s o f concern varied w i d e l y . T h e m a x i m u m c o n c e n t r a t i o n s
f o u n d in 1999 o f tho s e e l e v a t e d c h e m i c a l s are summarized in T a b l e 8.3.
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T A B L E 8 . 3
C O N C E N T R A T I O N S O F C O N T A M I N A N T S I N G R O U N D W A T E R P L U M E S

IN 1999 ( u n i t s are in ug/L, or ppb)
L o c a t i o n of plume";, -.:,;;, , . •;.,**. • •">."* . v-'.1 v"*

R e f i n e r y
P o n d C
Reverberatory
s m e l t e r
s l a g b l u f f
A c i d P l a n t s
S l a g M i l l area
K e s s l e r S p r i n g s
( s h a l l o w )
N o r t h o f G a r f i e l d .
T o w n s i t e
Pond A
S m e l t e r Return C a n a l
S m e l t e r Return Canal
S l a g L a g o o n
S l a g L a g o o n
W e t l a n d
P o n d B
A c i d t a n k f a r m

3v;-:::: • ' ^ ^ v - : - . , ; . ' : . " ' : • • ' : -; : M a x i m u i T H s e l e m u m
; : ( i i y | ' v , ; l : ; , ! • ; : : • - • : . ' ,

6970
1 1 1
638

79
360
53
4 1 1

65

80
-
-
-
-
-
-
-

'.. M a x i m u m arsenic!-.(ug%;': :; : ; .^. .
400
-
-

1000
3200
-
-

-

222
195
680
250
285
-
-
-

M a x i m u m s u l f a t e
( m g / 1 )
-
-
-

-
1870
-
-

-

1 1 2 0
-
-
-
-
538
1420
6100

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1 . Remedia l A c t i o n O b j e c t i v e s
M i n i m i z e o r remove t h e p o t e n t i a l f o r on-s i t e ( w e t l a n d s a n d Grea t S a l t L a k e )
e c o l o g i c a l r i sk t o r e c e p t o r s o f concern by l i m i t i n g the m i g r a t i o n and u p t a k e o f
c o n s t i t u e n t s o f concern in excess o f r i sk-ba s ed c o n c e n t r a t i o n s f o r s e n s i t i v e
s p e c i e s .
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M i n i m i z e o r remove t h e p o t e n t i a l f o r on- s i t e human r i sk v i a i n g e s t i o n b y l i m i t i n g
e x p o s u r e t o ground water c o n t a i n i n g c o n s t i t u e n t s o f concern e x c e e d i n g r i s k-ba s ed
c o n c e n t r a t i o n s f o r human h e a l t h o r d r i n k i n g water M C L s .
M i n i m i z e o r remove th e p o t e n t i a l f o r on- s i t e e c o l o g i c a l r i sk v ia a r t e s i a n f l o w and
s p r i n g s in t o t h e G a r f i e l d w e t l a n d s t o r e c e p t o r s o f concern b y l i m i t i n g t h e
m i g r a t i o n o f c o n s t i t u e n t s o f concern in exces s o f r i sk-bas ed c o n c e n t r a t i o n s f o r
s e n s i t i v e s p e c i e s .
2. R e m e d i a l A c t i o n L e v e l s
In order t o achieve human h e a l t h p r o t e c t i o n , th e t y p i c a l ac t ion l ev e l f o r ground
water w i th t h e p o t e n t i a l t o b e used f o r c u l i n a r y p u r p o s e s a r e t h e M C L s . I n t h i s
case, c u l i n a r y uses i s no t a n t i c i p a t e d and the se l e v e l s w o u l d no t a p p l y .
I n order t o achieve e c o l o g i c a l p r o t e c t i o n f o r t h e G r e a t S a l t Lake , t h e current
d i s c h a r g e l i m i t i n t h e U P D E S p e r m i t f o r s e l e n i u m i s 5 4 u g / L , which i n c l u d e s a
m i x i n g f a c t o r o f 2 , a n d a s u g g e s t e d water q u a l i t y goal o f 2 7 u g / L . T o ach i eve f u l l
p r o t e c t i o n f o r t h e G r e a t S a l t L a k e , t h e r e m e d i a l a c t i on l e v e l f o r S e i n a n y
g r o u n d w a t e r o r t r ea t ed g r o u n d w a t e r d i s c h a r g e d t o t h e G r e a t S a l t L a k e s h o u l d n o t
exceed 27 u g / L .
I n order t o achieve e c o l o g i c a l p r o t e c t i o n f o r t h e G a r f i e l d w e t l a n d s , t h e s u r f a c e
waters in th e w e t l a n d s s h o u l d no t p r o d u c e m a c r o i n v e r t e b r a t e s w i t h c o n c e n t r a t i o n s
o f s e l e n i u m e x c e e d i n g 5 - 1 0 m g / K g ( d r y w e i g h t ) , a s m o n i t o r e d d u r i n g n e s t i n g
season f o r t h e b i r d s . A d d i t i o n a l r i s k i n f o r m a t i o n m a y b e l a t e r used t o d e v e l o p
l i m i t s o n m a c r o i n v e r t e b r a t e s f o r o t h e r C O C s .
If d u r i n g the course o f w e t l a n d s m o n i t o r i n g , a water q u a l i t y goal can b e d e r iv ed
whi ch sets a c o n c e n t r a t i o n l e v e l in water which p r o d u c e s m a c r o i n v e r t e b r a t e
s e l e n i u m c o n c e n t r a t i o n s l e s s than 5 m g / K g , t h i s water q u a l i t y goal can be used as
a l i m i t for d i s c h a r g e o f g r o u n d w a t e r or treated g r o u n d w a t e r to the w e t l a n d s (see
C h a p t e r 7 , w e t l a n d s ) . The i n t e r i m g r o u n d w a t e r t r e a t m e n t goal i s 5 u g / L s e l e n i u m
which may be m o d i f i e d when the w e t l a n d s m o n i t o r i n g program p r o d u c e s t h i s s i te-
s p e c i f i c s t a n d a r d .

H . R e m e d i a l A l t e r n a t i v e s
T h e F e a s i b i l i t y S t u d y ( M a r c h 1 6 , 2 0 0 1 ) f o r t h e ground water o p e r a b l e unit d e t a i l e d
several a l t e r n a t i v e s f or a d d r e s s i n g the ground water i s sue s a t the s i t e .
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1 . A l t e r n a t i v e 1 - No f u r t h e r a c t i o n
T h i s r e s p o n s e assumes that n o f u r t h e r a c t i o n , e x c e p t g r o u n d w a t e r a n d s u r f a c e
water m o n i t o r i n g and c o n t i n u i n g source c o n t r o l , w i l l b e taken at the s i t e .

a. M a j o r e l e m e n t s :
• M a i n t a i n source c o n t r o l s i n c l u d i n g l ow p e r m e a b i l i t y c a p s on th e

f o o t p r i n t o f t h e e l e c t r o l y t e p u r i f i c a t i o n p o n d , t h e f o r m e r r e f i n e r y
e l e c t r o l y t e p u r i f i c a t i o n b u i l d i n g a n d f o r m e r r e f i n e r y p r e c i o u s
m e t a l s b u i l d i n g s t o reduce t h e l e a c h i n g o f s e l e n i u m i n t h e s o i l s
pr e s en t there i n t o t h e g r o u n d w a t e r . I f source c o n t r o l s a r e d i s t u r b e d
d u r i n g c o n s t r u c t i o n a c t i v i t i e s , t h e y must b e r e s t o r e d .

• M a i n t a i n source c o n t r o l s a t t h e s m e l t e r i n c l u d i n g a s p h a l t c a p s over
" the f o o t p r i n t o f th e A c i d P l a n t #7 s i t e , and the A c i d P l a n t #8 s i t e t o
reduce the l e a c h i n g o f a c i d s and arsenic i n t o the g r o u n d w a t e r .

• P u m p t h e s m e l t e r w e l l s i n s t a l l e d i m m e d i a t e l y d o w n g r a d i e n t o f t h e
source areas to remove h i g h e s t c o n c e n t r a t i o n s o f l e a c h a t e s

• M o n i t o r m i g r a t i o n o f the p l u m e and track any g r o u n d w a t e r
c o n t a m i n a n t s d i s c h a r g e d i n t o nearby s u r f a c e waters.

b. Key A R A R s
C o n t i n u e d p a r t i c i p a t i o n i n t h e S t a t e Ground W a t e r P r o t e c t i o n P r o g r a m
which require s the o p e r a t i o n s and m a i n t e n a n c e of the source c o n t r o l
measures i s r equired . After mine c l o s u r e th e o p e r a t i o n s and m a i n t e n a n c e
of the source contro l measures must be m a i n t a i n e d and s t a t e c l e a n c l o s u r e
s t a n d a r d s w o u l d a p p l y .

c . L o n g T e r m R e l i a b i l i t y
The source control measures have been d e m o n s t r a t e d to be e f f e c t i v e t h u s
far, but w i l l require some maint enance as th ey age.
d. Q u a n t i t y o f u n t r e a t e d waste and t r e a t m e n t r e s i d u a l s
Because there is no t r e a t m e n t , the q u a n t i t y of untreated water may
decrease s l o w l y over t i m e o n l y because there w o u l d be some d i s p e r s i o n
a l o n g the f r i n g e s of the p l u m e . T h e r e w o u l d be no t r e a t m e n t r e s i d u a l s as a
r e s u l t o f t h i s o p t i o n .
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e . E s t i m a t e d t i m e for d e s i g n and c o n s t r u c t i o n
The source c o n t r o l measures have a l r e a d y been d e s i g n e d and c o n s t r u c t e d .
f . E s t i m a t e d t i m e t o reach r e m e d i a t i o n g o a l s
It i s e s t i m a t e d tha t i t w i l l take about 30 years f or th e p l u m e to course
t h r o u g h t h e a q u i f e r sy s t em t o t h e d i s c h a r g e p o i n t s a t K e s s l e r S p r i n g s a n d
G a r f i e l d W e l l s .
g . E s t i m a t e d c o s t s ( f r o m A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8 . 4
C O S T S O F A L T E R N A T I V E

A c t i v i t y

S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
T O T A L ( 6 % d i s c o u n t , 1 % E P C M ,
5% c o n t i n g e n c y )

C a p i t a l c ' o s t s

A l r e a d y
i m p l e m e n t e d
0
0

O+M costs for 30
years
$29,000 per year

$88,000 per year
$ 1 2 3 , 000 per year

N e t pre s en t
value

$ 1 , 8 1 6 , 0 0 0

h. Use of p r e s u m p t i v e r emed i e s or i n n o v a t i v e t r e a t m e n t
No p r e s u m p t i v e remedies or innova t iv e treatment t e c h n o l o g i e s are used in
t h i s a l t e r n a t i v e .
i . E x p e c t e d outcome
The g r o u n d w a t e r in th e a q u i f e r wou ld remain a ri sk t o human h e a l t h f or
the next 30 years and p r e c l u d e i t s u s e for c u l i n a r y p u r p o s e s . The
g r o u n d w a t e r w o u l d c o n t i n u e to s e ep in t o the w e t l a n d s and enter the f o o d
chain f o r t h e b i r d s l i v i n g there.

2 . ' A l t e r n a t i v e 2 - A l t e r n a t i v e 1 p l u s i n s t i t u t i o n a l c o n t r o l s .
T h i s a l t e r n a t i v e i n c l u d e s m a i n t e n a n c e o f source c o n t r o l s a s d e s c r i b e d i n
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A l t e r n a t i v e 1 and r e s t r i c t i o n s on l a n d use and water use to p r e v e n t e x p o s u r e s ,
a . M a j o r e l e m e n t s o f A l t e r n a t i v e 2
• M a i n t a i n source c o n t r o l measures as d e s c r i b e d in A l t e r n a t i v e 1 .

M o n i t o r p l u m e m i g r a t i o n and w e t l a n d waters a s d e s c r i b e d in
A l t e r n a t i v e 1 .
M a n a g e m e n t of l a n d and g r o u n d w a t e r use in the area by the
p r o p e r t y a n d water r i g h t s owner ( K e n n e c o t t ) u n t i l p l u m e s n a t u r a l l y
a t t e n u a t e t o ensure c on tac t w i t h c o n t a m i n a t e d g r o u n d w a t e r i s
p r e v e n t e d .

b . Key A R A R s
C o n t i n u e d p a r t i c i p a t i o n i n t h e S t a t e G r o u n d W a t e r P r o t e c t i o n P r o g r a m
which requires the o p e r a t i o n s and m a i n t e n a n c e of the source c o n t r o l
measures i s r e q u i r e d . Aft er mine c l o s u r e th e o p e r a t i o n s and m a i n t e n a n c e
of the source c on tro l measures must be m a i n t a i n e d and s t a t e c l e a n c l o s u r e
s t a n d a r d s w o u l d a p p l y .
c . L o n g T e r m R e l i a b i l i t y
The source c on tro l measures have been d e m o n s t r a t e d to be e f f e c t i v e t h u s
f a r , a l t h o u g h some maintenance w i l l be required as the c o n t r o l s age. The
i n s t i t u t i o n a l c o n t r o l s w o u l d be r e l i a b l e s o l o n g a s K e n n e c o t t c o n t i n u e s t o
o w n t h e p r o p e r t y a n d t h e water r i g h t s . I f t h e o p e r a t i o n a l f a c i l i t i e s were t o
c l o s e , a n d t h e p r o p e r t y a n d water r i g h t s s o l d , t h e r e l i a b i l i t y o f t h e
i n s t i t u t i o n a l c o n t r o l s m i g h t b e l e s s c e r t a i n .
d . Q u a n t i t y o f u n t r e a t e d waste and t r e a t m e n t r e s i d u a l s

"Because there is no t r e a t m e n t , the q u a n t i t y of un tr ea t ed water may
decrease s l o w l y over t ime o n l y because there would be some d i s p e r s i o n
a l o n g the f r i n g e s o f the p l u m e . T h e r e w o u l d be no t r e a t m e n t r e s i d u a l s as a
r e su l t o f t h i s o p t i o n .
e . E s t i m a t e d t ime for d e s i g n and c o n s t r u c t i o n
The source contro l measures have a l r e a d y been d e s i g n e d and c o n s t r u c t e d .
f E s t i m a t e d t i m e to reach r e m e d i a t i o n g o a l s
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It i s e s t i m a t e d that i t w i l l take about 30 years f or th e p l u m e to course
t h r o u g h t h e a q u i f e r sy s t em t o t h e d i s c h a r g e p o i n t s a t K e s s l e r S p r i n g s a n d
G a r f i e l d W e l l s .
g . E s t i m a t e d c o s t s ( f r o m A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8 . 5
E S T I M A T E D C O S T S O F A L T E R N A T I V E 2

Activ i ty . 1 ' • . : • . - . ' v ; - : ; / ; ' : - : ' • . . / ; • . • ' " • - <

S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
A l t e r n a t i v e 1 a c t i v i t i e s (6%
d i s c o u n t , 1 % E P C M , 5 %
c o n t i n g e n c y )
W a t e r R i g h t s a n d Land U s e
R e s t r i c t i o n s
TOTAL ( 6% d i s c o u n t , 1%
E P C M , 2 % c o n t i n g e n c y )

C a p i t a l costs

A l r e a d y
i m p l e m e n t e d
0
0

0

O^M costs for 30
years
$29,000 per year

$88,000 per year
$123, 000 per year

$10,000 per year

$134,000 per year

N e t present
va lue

$ 1 , 8 1 6 , 0 0 0

$1,964,000

h. Use o f p r e s u m p t i v e r e m e d i e s or i n n o v a t i v e t r e a t m e n t
No p r e s u m p t i v e r e m e d i e s or i n n o v a t i v e t r e a t m e n t t e c h n o l o g i e s are used in
t h i s a l t e r n a t i v e .
i. . E x p e c t e d outcome
H u m a n e x p o s u r e s to ground water and the s u r f a c e water d i s c h a r g e areas
w o u l d be l i m i t i n g by r e s t r i c t i n g access to the water, both ground water and
s u r f a c e water. The w i l d l i f e , however, which do no t r e cognize water r i g h t s
or p r o p e r t y b o u n d a r i e s would c on t inue to be e x p o s e d u n t i l the
groundwat er p l u m e f l u s h e s ou t o f th e a q u i f e r and the s u r f a c e water then
f l u s h e s ou t o f t h e w e t l a n d s .

3. A l t e r n a t i v e 3A - C o l l e c t i o n and b e n e f i c i a l use - use as p r o c e s s water
I n a d d i t i o n t o A l t e r n a t i v e s 1 a n d 2 , t h i s a l t e r n a t i v e i n v o l v e s c o l l e c t i o n o f t h e
c o n t a m i n a t e d g r o u n d w a t e r a s i t s u r f a c e s i n t o the w e t l a n d s and r e d i r e c t i n g th e s e

8.18



f l o w s f r o m t h e w e t l a n d area i n t o t h e K e n n e c o t t i n d u s t r i a l pro c e s s water c i r c u i t ,
a. M a j o r e l e m e n t s of A l t e r n a t i v e 3 A
• M a i n t a i n source c o n t r o l measures ( A l t e r n a t i v e 1 )
• M o n i t o r m i g r a t i o n o f t h e ground water p l u m e s and th e s u r f a c e

waters ( A l t e r n a t i v e 1 )
• R e s t r i c t water r i g h t s and land use ( A l t e r n a t i v e 2)
• C o l l e c t c on tamina t ed arte s ian f l o w s and s p r i n g s
• D e l i v e r ar t e s ian w e l l a n d s p r i n g water t o K e n n e c o t t ' s i n d u s t r i a l

proc e s s water c i r c u i t f o r u s e i n m i n i n g , m i l l i n g , a n d s m e l t i n g
o p e r a t i o n s .

• D i s c h a r g e o f waters and any s o l i d s p r o d u c e d i n t o M a g n a T a i l i n g s
Pond a l o n g wi th the rest o f the waters in the i n d u s t r i a l p r o c e s s
water c i r c u i t .

b . Key A R A R s
T h e k e y A R A R o f i n t e r e s t i n t h i s a l t e r n a t i v e i s m e e t i n g t h e d i s c h a r g e
r equ ir ement s o f t h e U P D E S p e r m i t which l i m i t s t h e amount o f s e l e n i u m
which can be d i s c h a r g e d f r o m the i n d u s t r i a l pro c e s s water c i r c u i t to the
Great S a l t Lake.
c . L o n g T e r m R e l i a b i l i t y
T h i s a l t e r n a t i v e w o u l d b e r e l i a b l e s o l o n g a s K e n n e c o t t c o n t i n u e s t o
o p e r a t e i t s m i n i n g , m i l l i n g , a n d s m e l t i n g f a c i l i t i e s w h i l e t h e g r o u n d w a t e r
p l u m e courses through th e a q u i f e r sy s t em. A l t h o u g h there ar e o c c a s i o n a l
proce s s water c i r cu i t s p i l l s , these a r e t y p i c a l l y c o n t a i n e d i n t h e o p e r a t i o n a l
areas and do not cause a d i s c h a r g e to the Grea t Salt Lake.
d. Q u a n t i t y of untrea t ed waste and t r e a t m e n t r e s i d u a l s
Research has i n d i c a t e d that when the s e l e n i u m and arsenic t a i n t e d waters
enter the i n d u s t r i a l proce s s c i r cu i t and are then mixed wi th t a i l i n g s in the
m i l l , 49% of the s e l e n i u m and 97% of the arsenic are p r e c i p i t a t e d or
adsorbed t o t h e t a i l i n g s a n d s e t t l e o u t i n t h e t a i l i n g s p o n d . T h e r e f o r e , a l l
th e waters c o l l e c t e d f r o m the ar t e s i an w e l l s and s p r i n g s are " treated",
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a l b e i t u n c o n v e n t i o n a l l y . A t current c o n d i t i o n s , t h e G a r f i e l d w e l l p r o d u c e s
about 1 9 1 I b s o f S e / y e a r ; t h e K e s s l e r S p r i n g p r o d u c e s about 2430 I b s o f
S e / y r f o r a t o t a l o f about 2630 I b s o f S e / y r . A b o u t h a l f o f t h a t , o r 1 3 1 5
Ibs/yr w o u l d end up a s t r e a t m e n t r e s i d u a l a l o n g w i th t h e t a i l i n g s in t h e
M a g n a T a i l i n g s Pond and th e o th er h a l f wou ld b e d i s c h a r g e d t o t h e Great
S a l t Lake.
e. E s t i m a t e d t ime for d e s i g n and c o n s t r u c t i o n
T h i s a l t e r n a t i v e ha s a l r e a d y been con s t ru c t ed a s an i n t e r i m measure. It ha s
been in o p e r a t i o n s ince 2000.
f E s t i m a t e d t i m e t o reach r e m e d i a t i o n g o a l s
I t w o u l d s t i l l take 3 0 years f o r t h e c o n t a m i n a t i o n t o f l u s h o u t o f t h e
a q u i f e r , but the s u r f a c e water in the w e t l a n d s s h o u l d recover w i t h i n a year
now that the s e l e n i u m r i ch water i s b e i n g d i v e r t e d e l s ewher e .
g . E s t i m a t e d co s t s ( A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8 . 6
E S T I M A T E D C O S T S O F A L T E R N A T I V E 3 A

A c t i v i t y - ' ' • . . ' , • • ' ; ' ^ • • ' : ' . V ; ' J
: v ' ' ; : . : : . y ' ' . / • . ;

: ' . • - . . ' - . . ' • ' . ' . " : ' ' : ; ' ' ' . .
S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
A l t e r n a t i v e 1 a c t i v i t i e s (6%
d i s c o u n t , 1 % E P C M , 5%
c o n t i n g e n c y )
W a t e r R i g h t s and Land Use
R e s t r i c t i o n s
A l t e r n a t i v e s 1 and 2 ( 6% .
d i s c o u n t 1 % . E P C M , 2%
c o n t i n g e n c y )
C o n t a i n m e n t . s y s t e r r i , p u m p s ,
p i p i n g ( a l r e a d y i n s t a l l e d )

C a p i t a l 1 costs

A l r e a d y
i m p l e m e n t e d
0
0

0

$91,000

6+M costs for 30
years
$29,000 per year

$88,000 per year
$123, 000 per year

$10,000 per year

$134,000 per year

$ 1 3 , 9 6 2 per year

N e t pr e s en t
value

$ 1 , 8 1 6 , 0 0 0

$1,964,000
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- A c t i v i t y . • . . , . ' ' ' , ' : - : ' ' : ; V ' ^ ; '

T O T A L

v C a p i t a l costs

$91,000

O+M cost s for 30
years
$ 1 5 2 ,000 per year

N e t pre s en t
value
$ 2 , 3 2 1 , 0 0 0

4.

h. Use of p r e s u m p t i v e r e m e d i e s or i n n o v a t i v e t r e a t m e n t
T h e r e are no p r e s u m p t i v e r emed i e s used in t h i s a l t e r n a t i v e . The t r e a t m e n t
used in t h i s a l t e r n a t i v e i s i n n o v a t i v e f r o m a management p e r s p e c t i v e in
t ha t i t t ak e s a d v a n t a g e o f a p r e - e x i s t i n g water management s y s t e m a l r e a d y
in p l a c e . T h i s s t r a t e g y ha s been used s u c c e s s f u l l y f or management o f
t r e a t m e n t r e s i d u a l s f o r ground water a t t h e K e n n e c o t t S o u t h Z o n e s i t e .
i . E x p e c t e d outcome
T h i s a l t e r n a t i v e ensures t h a t t h e water b e i n g d i s c h a r g e d f r o m t h e
c o n t a m i n a t e d a q u i f e r s doe s n o t enter t h e w e t l a n d s a n d e x p o s e t h e w i l d l i f e
there. I t a l s o h a s t h e a d v a n t a g e tha t t h e water i s b e i n g p u t t o b e n e f i c i a l u s e
w h i l e t h e c o n t a m i n a t e d p l u m e courses t h r o u g h t h e a q u i f e r . T h i s
a l t e r n a t i v e cannot be used p o s t - c l o s u r e because the pro c e s s water c i r c u i t
w i l l not be a v a i l a b l e then.
A l t e r n a t i v e 3B - C o l l e c t i o n and b e n e f i c i a l u s e - t r e a t m e n t e x - s i t u

I n a d d i t i o n t o A l t e r n a t i v e s 1 a n d 2 , t h i s a l t e r n a t i v e i n v o l v e s c o l l e c t i o n o f t h e
c o n t a m i n a t e d g r o u n d w a t e r a s i t s u r f a c e s i n t o th e w e t l a n d s and r e d i r e c t i n g t h e s e
f l o w s f r o m t h e w e t l a n d area i n t o a t r e a t m e n t p l a n t u s i n g b i o r e m e d i a t i o n
t e c h n o l o g y .

a . M a j o r e l e m e n t s o f A l t e r n a t i v e 3B
M a i n t a i n source contro l measures ( A l t e r n a t i v e 1 )

• M o n i t o r m i g r a t i o n o f the ground water p l u m e s and the s u r f a c e
waters ( A l t e r n a t i v e 1 )
R e s t r i c t water r i g h t s and land u s e ( A l t e r n a t i v e 2)

• C o l l e c t c o n t a m i n a t e d arte s ian f l o w s a n d s p r i n g s
D e l i v e r ar t e s ian w e l l and s p r i n g water t o a t r e a t m e n t p l a n t u s i n g
b i o r e m e d i a t i o n t e c h n o l o g y .
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U s e tr ea t ed water f o r b e n e f i c i a l u s e i n c l u d i n g K e n n e c o t t p ro c e s s
water c i r c u i t o r water s u p p l y f o r t h e w e t l a n d s .

• D i s p o s e t r e a t m e n t r e s i d u a l s i n t h e A r t h u r S t e p b a c k R e p o s i t o r y ( i f
h a z a r d o u s ) o r t h e N o r t h T a i l i n g s I m p o u n d m e n t ( i f non-hazardou s
a n d t h e i m p o u n d m e n t i s s t i l l o p e r a t i o n a l ) .

b . Key A R A R s
The key A R A R o f intere s t in t h i s a l t e r n a t i v e i s m e e t i n g th e d i s c h a r g e
r equ i r emen t s o f t h e U P D E S p e r m i t which l i m i t s t h e amount o f s e l e n i u m
which can be d i s charged f r o m the i n d u s t r i a l proce s s water c i r cu i t to the
Great S a l t Lake.
c . L o n g T e r m R e l i a b i l i t y
T h i s a l t e r n a t i v e would b e r e l i a b l e i f there i s s u f f i c i e n t s t o r a g e c a p a c i t y f o r
the c o n t a m i n a t e d ar t e s ian and s p r i n g waters s h o u l d there be an u p s e t of the
b i o l o g i c a l t r e a t m e n t sy s t em. T h e b i o l o g i c a l t r e a t m e n t s y s t e m h a s been
shown to be e x t r e m e l y e f f i c i e n t in removal o f s e l e n i u m f r o m the water.
bu t ha s had a f ew u p s e t s d u r i n g t e s t i n g . N o n e o f t h e s e l e n i u m w o u l d ent er
t h e w e t l a n d s o r t h e G r e a t S a l t Lake.
d. Q u a n t i t y o f u n t r e a t e d waste and t r e a t m e n t r e s i d u a l s
All o f th e waters d i s c h a r g e d a t th e ar t e s ian w e l l s and s p r i n g s w o u l d b e
t r e a t e d . A t current c o n d i t i o n s , t h e G a r f i e l d w e l l p r o d u c e s about 1 9 1 I b s o f
S e / y e a r ; t h e K e s s l e r S p r i n g p r o d u c e s about 2430 I b s o f S e / y r f o r a t o t a l o f
about 2630 I b s o f S e / y r . T h e b i omas s a n d t h e s e l e n i u m w o u l d b e d i s p o s e d
i n t h e A r t h u r S t e p b a c k R e p o s i t o r y . Resource recovery i s p o s s i b l e .
e . E s t i m a t e d t ime for d e s i g n and c o n s t r u c t i o n
A d d i t i o n a l p i l o t s ca l e t e s t i n g w o u l d b e needed t o d e t e r m i n e t h e o p t i m u m
o p e r a t i n g c o n d i t i o n s , b u t t h e p l a n t wou ld b e f a i r l y s i m p l e t o d e s i g n a n d
c o n s t r u c t . A two year d e s i g n and c o n s t r u c t i o n p h a s e s h o u l d be s u f f i c i e n t .
f E s t i m a t e d t i m e to reach r e m e d i a t i o n g o a l s
It would s t i l l take 30 years for the c o n t a m i n a t i o n to f l u s h out o f the
a q u i f e r , but the s u r f a c e water in the w e t l a n d s s h o u l d recover w i t h i n a year
now that the s e l e n i u m rich water i s b e i n g d i v e r t e d e l s ewher e .
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g . E s t i m a t e d c o s t s ( A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )
T A B L E 8 . 7

E S T I M A T E D C O S T S O F A L T E R N A T I V E 3 B

: A c t i v i t y ' • . . ' . ; ' , ' . • . • . . - • ' - . - : ' . : • = ' . ' ' • ' . ' • -

S o u r c e c o n t r o l s

Ground water m o n i t o r i n g
A l t e r n a t i v e 1 a c t i v i t i e s (6%
d i s c o u n t , 1 % E P C M , 5 %
c o n t i n g e n c y )
W a t e r R i g h t s a n d Land U s e
R e s t r i c t i o n s
A l t e r n a t i v e s 1 and 2 ( 6%
d i s c o u n t , 1% E P C M , 2%
c o n t i n g e n c y )
C o n t a i n m e n t s y s t e m , ' p u m p s ,
p i p i n g ( a l r e a d y i n s t a l l e d )
B i o t r e a t m e n t p l a n t ( i n c l u d e s 20%
E P C M and 25% c o n t i n g e n c y )
T O T A L

' ' . C a p i t a l - cos t s . ' ' • -

A l r e a d y
i m p l e m e n t e d
0
0

0

$91,000

$2,413,000

$2,505,000

;0+M costs /for 30
years
$29.000 per year

$88,000 per year
$123,000 per year

$10.000 per year

$134,000 per year

$ 1 3 , 962 per year

$342,000 per year

$494,000 per year

N e t pre s ent
value

$ 1 , 8 1 6 , 0 0 0

$1,964,000

$9,304,000
h. U s e o f p r e s u m p t i v e r e m e d i e s o r i n n o v a t i v e t r e a t m e n t

T h e r e are no p r e s u m p t i v e r emed i e s used in t h i s a l t e r n a t i v e . B i o l o g i c a l
sy s t em t r e a t m e n t p l a n t s a r e s t i l l f a i r l y i n n o v a t i v e a s a t e c h n o l o g y .
i . E x p e c t e d outcome
T h i s a l t e r n a t i v e ensures that t h e water b e i n g d i s c h a r g e d f r o m t h e
c o n t a m i n a t e d a q u i f e r s doe s n o t enter t h e w e t l a n d s a n d e x p o s e t h e w i l d l i f e
there. It a l s o ha s th e a d v a n t a g e t h a t th e water i s b e ing pu t t o b e n e f i c i a l u s e
w h i l e t h e c o n t a m i n a t e d p l u m e courses through t h e a q u i f e r . I t c o u l d b e
used e i t h e r p r e - m i n e - c l o s u r e or p o s t - m i n e - c l o s u r e .
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5. A l t e r n a t i v e 4A - Management of G r o u n d W a t e r by M o n i t o r e d N a t u r a l
A t t e n u a t i o n .

T h i s a l t e r n a t i v e i n c l u d e s the p r o v i s i o n s o f A l t e r n a t i v e s 1 . 2 . and 3 A or 3B p l u s
management o f t h e g r o u n d v v a t e r t h r o u g h natural a t t e n u a t i o n . F r o m a p r a c t i c a l
sense, t h i s i s th e same a s a l t e r n a t i v e s 3a or 3b . The F e a s i b i l i t y Study s u g g e s t s t h a t
t h e s i t e i s q u a l i f i e d f o r s e l e c t i o n o f a m o n i t o r e d na tura l a t t e n u a t i o n a l t e r n a t i v e f o r
t h e ground water i t s e l f . T h i s i s because K e n n e c o t t owns a l l t h e l a n d a n d t h e water
r i g h t s and the a q u i f e r i s f l u s h i n g i t s e l f ou t by d i s c h a r g e to the w e t l a n d s a t the
a r t e s i a n w e l l s and s p r i n g s . Thi s a l t e r n a t i v e w i l l no t b e d e s c r i b e d a g a i n here - See
A l t e r n a t i v e s 3A or 3B.
6. A l t e r n a t i v e 4B - M a n a g e m e n t o f G r o u n d W a t e r by i n - s i t u b i o l o g i c a l

t r e a t m e n t
T h i s a l t e r n a t i v e i n c l u d e s t h e p r o v i s i o n s o f A l t e r n a t i v e s 1 , 2 , and 3A or 3B p l u s
management o f t h e g r o u n d w a t e r p l u m e b y i n j e c t i o n o f s e l e n i u m r e d u c i n g
microbes i n t o the a q u i f e r t o convert the m o b i l e s e l e n a t e i n t o the i m m o b i l e
e l e m e n t a l s e l e n i u m .

a. M a j o r e l e m e n t s o f A l t e r n a t i v e 4B
• M a i n t a i n source c o n t r o l measures ( A l t e r n a t i v e 1 )
• M o n i t o r m i g r a t i o n o f the ground water p l u m e s and the s u r f a c e

waters ( A l t e r n a t i v e 1 )
• R e s t r i c t water r i g h t s and l a n d u s e ( A l t e r n a t i v e 2)
• C o l l e c t c o n t a m i n a t e d ar t e s ian f l o w s a n d s p r i n g s

D e l i v e r arte s ian we l l a n d s p r i n g water t o K e n n e c o t t ' s i n d u s t r i a l
proc e s s water c i r cu i t f o r u s e in m i n i n g , m i l l i n g , and s m e l t i n g
o p e r a t i o n s .

• D i s c h a r g e waters a n d a n y s o l i d s p r o d u c e d i n t o M a g n a T a i l i n g s
Pond a l o n g wi th the rest o f the waters in the i n d u s t r i a l p ro c e s s
water c i r cu i t .

• Injec t s e l e n i u m - r e d u c i n g microbes and needed n u t r i e n t s i n t o th e
a q u i f e r v i a i n j e c t i o n w e l l s

b . Key A R A R s
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T h e A R A R most cruc ia l t o t h e success o f t h i s a l t e r n a t i v e i s o b t a i n i n g
p e r m i s s i o n f r o m t h e S t a t e U n d e r g r o u n d I n j e c t i o n Program t o i n j e c t
microbe s and n u t r i e n t s i n t o an a q u i f e r . T h i s p e r m i s s i o n has been o b t a i n e d
b y K e n n e c o t t f o r t h e p u r p o s e s o f t e s t i n g t h e e f f i c i e n c y o f t h e t e c h n i q u e .
T h e s u r f a c e water d i s c h a r g e s c o l l e c t e d a t t h e s p r i n g s a n d a r t e s i a n w e l l s
wou ld have t o meet d i s c h a r g e r e q u i r e m e n t s o f t h e U P D E S p e r m i t .
c . L o n g T e r m R e l i a b i l i t y
Because the s p r i n g s and a r t e s i a n w e l l f l o w w o u l d be c o l l e c t e d and taken
o u t o f t h e w e t l a n d s sy s t em where t h e y c o u l d e x p o s e w i l d l i f e , a n y f a i l u r e s
o f the i n j e c t i o n program would not i m p a c t the rece iv ing waters. T h i s back
u p a l l o w s u s e o f e x p e r i m e n t a l t e c h n o l o g y w i t h o u t r i s k i n g d a m a g e t o
w e t l a n d w i l d l i f e . A l t h o u g h t h e t e c h n o l o g y i t s e l f h a s shown p r o m i s e , i t i s
u n p r o v e n i n - s i t u at l a r g e s ca l e .
d. Q u a n t i t y o f un tr ea t ed waste and t r e a t m e n t r e s i d u a l s
Research has i n d i c a t e d t h a t when the s e l e n i u m and arsenic t a i n t e d waters
enter t h e i n d u s t r i a l pro c e s s c i r c u i t and ar e t h en mixed w i t h t a i l i n g s in t h e
m i l l , 49% of the s e l e n i u m and 97% of the arsenic are p r e c i p i t a t e d or
ad s orb ed t o t h e t a i l i n g s a n d s e t t l e o u t i n t h e t a i l i n g s p o n d . T h e r e f o r e , a l l
t h e waters c o l l e c t e d f r o m t h e a r t e s i a n w e l l s a n d s p r i n g s a r e ' ' t r e a t e d ' ' ,
a l b e i t u n c o n v e n t i o n a l l y . A t current c o n d i t i o n s , t h e G a r f i e l d w e l l p r o d u c e s
about 1 9 1 I b s o f S e / y e a r ; t h e K e s s l e r S p r i n g p r o d u c e s about 2430 I b s o f
S e / y r f o r a t o t a l o f about 2630 I b s o f S e / y r . A b o u t h a l f o f t h a t , o r 1 3 1 5
I b s / y r wou ld e n d u p a s t r e a t m e n t r e s i d u a l a l o n g w i t h t h e t a i l i n g s i n t h e
M a g n a T a i l i n g s Pond a n d t h e o th e r h a l f w o u l d b e d i s c h a r g e d t o t h e G r e a t
S a l t Lake. T h e amount o f water i n t h e a q u i f e r i t s e l f which c o u l d b e t r e a t e d
i s unknown a t p r e s e n t . I n i t i a l i n - s i t u p i l o t t e s t i n g w a s s u c c e s s f u l i n
i m m o b i l i z i n g over 9 0 % o f t h e s e l e n i u m . T r e a t m e n t r e s i d u a l s ,
i m m o b i l i z e d s e l e n i u m in th e f o r m o f e l e m e n t a l s e l e n i u m w o u l d remain in
t h e a q u i f e r .
e . E s t i m a t e d t ime for d e s i g n and c o n s t r u c t i o n
S u b s t a n t i a l t e s t i n g a n d m o n i t o r i n g w o u l d b e r equired d u r i n g r e m e d i a l
d e s i g n t o o p t i m i z e t r e a t m e n t , d i s p e r s e t h e microbes w i t h i n t h e a q u i f e r , and
d e t e r m i n e how much n u t r i e n t s to i n j e c t and when. D e s i g n and
c o n s t r u c t i o n c o u l d take 4 years.
f E s t i m a t e d t ime to reach r e m e d i a t i o n g o a l s
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I f t h e h i g h e s t s e l e n i u m c o n c e n t r a t i o n s have t o p a s s t h r o u g h a zone w i th
s e l e n i u m - r e d u c i n g microbes which i m m o b i l i z e t h e s e l e n i u m , t h e
r e m e d i a t i o n t i m e s h o u l d take l e s s than 30 years, a s s u m i n g 30 years i s the
b a s e l i n e . T h e t i m e f o r r e m e d i a t i o n h a s n o t been m o d e l e d y e t , b u t s h o u l d
b e done once th e t e s t i n g p r o v i d e s t h e needed i n f o r m a t i o n f o r t h e m o d e l .
g . E s t i m a t e d co s t s ( A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8 . 8
E S T I M A T E D C O S T S O F A L T E R N A T I V E 4 B

A c t i v i t y - .

S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
A l t e r n a t i v e 1 a c t i v i t i e s (6%
d i s c o u n t , 1 % E P C M , 5 %
c o n t i n g e n c y )
W a t e r R i g h t s and Land Use
R e s t r i c t i o n s
A l t e r n a t i v e s 1 and 2 ( 6%
d i s c o u n t , 1 % E P C M , 2%
c o n t i n g e n c y )
C o n t a i n m e n t s y s t e m , p u m p s ,
p i p i n g ( a l r e a d y i n s t a l l e d )
A l t e r n a t i v e s 1, 2, and 3 A (6%
d i s c o u n t , 5% E P C M ; 25%
c o n t i n g e n c y )
I n j e c t i o n sy s t em o f 5 0 w e l l s ,
tanks , p i p e s , p u m p s (20% E P C M .
25% c o n t i n g e n c y )

TOTAL ( 6 % d i s c o u n t )

C a p i t a l cos t s

A l r e a d y
i m p l e m e n t e d
0
0

0

$91 ,000

$91,000

$2,248,000

$2,339,000

0+M cost s for 30
years
$29,000 per year

$88,000 per year
$ 1 2 3 , 000 per year

$10,000 per year

$134,000 per year

$ 1 3 . 9 6 2 per year

$152,000 per year

$2,600,000 per
year ( a r t e s i a n
sy s t em for 1 0
years, i n j e c t i o n
for 5 y ear s)
$2,752,000 per
year

N e t p r e s e n t
va lu e

$ 1 , 8 1 6 . 0 0 0

$1,964,000

$2,321,000

$6,674,000
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7.

h. Use o f p r e s u m p t i v e r e m e d i e s or i n n o v a t i v e t r e a t m e n t
T h i s a l t e r n a t i v e doe s n o t u s e a p r e s u m p t i v e remedy. B i o l o g i c a l t r e a t m e n t
o f s e l e n i u m h a s been d e m o n s t r a t e d s u c c e s s f u l l y e x - s i t u ( o n t h e s u r f a c e )
where i t i s very e f f e c t i v e , a l t h o u g h s t i l l c o n s i d e r e d i n n o v a t i v e . W i t h i n t h e
a q u i f e r , the u se o f microbes in the a q u i f e r has met w i t h mix ed succes s for
p e t r o l e u m h y d r o c a r b o n s ; i t ha s no t been t r i e d b e f o r e in t h i s s i t u a t i o n f or
s e l e n i u m . T h e r e f o r e , t h i s a l t e r n a t i v e i s n o t o n l y i n n o v a t i v e , i t i s s t i l l
somewhat e x p e r i m e n t a l and does come wi th some r i sk of f a i l u r e .
i . E x p e c t e d ou t come
Because t h i s a l t e r n a t i v e i s c o u p l e d w i t h A l t e r n a t i v e 3 . i t w i l l k e e p t h e
s e l e n i u m out o f the w e t l a n d whe ther or not the mi crob e t r e a t m e n t o f the
g r o u n d w a t e r succeed s o r f a i l s . I f t h e p r o j e c t s u c c e e d s , t h e c l e a n u p o f t h e
a q u i f e r w i l l be f a s t e r . Yet to be d e t e r m i n e d is whe ther or not the
i m m o b i l i z e d e l e m e n t a l s e l e n i u m w i l l b e r e - m o b i l i z e d a f t e r t r e a t m e n t
ceases. T h i s i s p o s s i b l e b u t seems u n l i k e l y .
A l t e r n a t i v e 4C - M a n a g e m e n t of ground water by i n - s i t u barr i er w a l l s .

T h i s a l t e r n a t i v e i n c l u d e s th e p r o v i s i o n s o f A l t e r n a t i v e s 1 , 2 , and 3 A or 3B p l u s
management o f the groundwat e r p l u m e by a l l o w i n g the p l u m e to p a s s t h r o u g h a
barrier w a l l i m p r e g n a t e d w i t h iron f i l i n g s

a . M a j o r e l e m e n t s o f A l t e r n a t i v e 4C
• M a i n t a i n source c o n t r o l measures ( A l t e r n a t i v e 1 )
• M o n i t o r m i g r a t i o n o f th e ground water p l u m e s and th e s u r f a c e

waters ( A l t e r n a t i v e 1 )

• R e s t r i c t water r i g h t s and l a n d use ( A l t e r n a t i v e 2)
• C o l l e c t c o n t a m i n a t e d ar t e s i an f l o w s a n d s p r i n g s

D e l i v e r ar t e s ian we l l a n d s p r i n g water t o K e n n e c o t t ' s i n d u s t r i a l
proce s s water c i r c u i t f o r u s e in m i n i n g , m i l l i n g , and s m e l t i n g
o p e r a t i o n s .
D i s c h a r g e waters a n d a n y s o l i d s p r o d u c e d in to M a g n a T a i l i n g s
P o n d a l o n g w i t h the rest o f the waters in the i n d u s t r i a l p ro c e s s
water c i r c u i t .
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I n s t a l l a p e r v i o u s r ea c t iv e w a l l across t h e p l u m e whi ch w o u l d f o r c e
the p l u m e water to come in contac t w i th a chemical reagent such as
iron f i l i n g s .

• O c c a s i o n a l l y r e p l a c e reac t ive w a l l and d i s p o s e t h e s p e n t r e a c t i v e
w a l l m a t r i x n o w c o n t a i n i n g s e l e n i u m i n t h e A r t h u r S t e p b a c k
R e p o s i t o r y .

b . Key A R A R s
The sur face water d i s charge s c o l l e c t e d at the s p r i n g s and artes ian w e l l s
wou ld have t o meet d i s c h a r g e r e q u i r e m e n t s o f th e U P D E S p e r m i t .
c . L o n g T e r m R e l i a b i l i t y
Because th e s p r i n g s and a r t e s i a n w e l l f l o w w o u l d b e c o l l e c t e d and t a k e n
o u t o f t h e w e t l a n d s sy s t em where t h e y c o u l d e x p o s e w i l d l i f e , a n y f a i l u r e s
o f t h e p e r v i o u s reac t ion w a l l w o u l d n o t i m p a c t t h e r e c e i v i n g waters. T h i s
back up a l l o w s u s e o f e x p e r i m e n t a l t e c h n o l o g y w i t h o u t r i s k i n g d a m a g e t o
w e t l a n d w i l d l i f e . A l t h o u g h t h e t e c h n o l o g y i t s e l f h a s shown p r o m i s e , i t i s
u n p r o v e n i n - s i t u .
d. Q u a n t i t y o f u n t r e a t e d waste and t r e a t m e n t r e s i d u a l s
Research has i n d i c a t e d tha t when the s e l e n i u m and arsenic t a i n t e d waters
enter the i n d u s t r i a l p ro c e s s c i r cu i t and are then mix ed w i t h t a i l i n g s in the
m i l l , 49% of the s e l e n i u m and 97% of the arsenic are p r e c i p i t a t e d or
ad sorbed t o t h e t a i l i n g s a n d s e t t l e o u t i n t h e t a i l i n g s p o n d . T h e r e f o r e , a l l
t h e waters c o l l e c t e d f r o m the a r t e s i a n w e l l s and s p r i n g s ar e " treated",
a l b e i t u n c o n v e n t i o n a l l y . A t current c o n d i t i o n s , t h e G a r f i e l d w e l l p r o d u c e s
about 1 9 1 I b s o f S e / y e a r ; t h e K e s s l e r S p r i n g p r o d u c e s about 2430 I b s o f
S e / y r f o r a t o t a l o f about 2630 I b s o f S e / y r . A b o u t h a l f o f t h a u o r 1 3 1 5
Ibs /yr would end up a s t r e a t m e n t r e s i d u a l a l o n g w i t h th e t a i l i n g s in th e

' M a g n a T a i l i n g s Pond a n d t h e o th e r h a l f wou ld b e d i s c h a r g e d t o t h e Grea t
Sal t Lake. The amount o f water in t h e a q u i f e r i t s e l f wh i ch c o u l d b e t r ea t ed
i s unknown at pr e s en t . T r e a t m e n t r e s i d u a l v o lume s wou ld i n c l u d e the
s e l e n i u m p l u s the vo lume c o n t a i n e d in the r eac t iv e w a l l when c l eaned out

. o n a p e r i o d i c basi s . T h e f r e q u e n c y o f t h i s i s a l s o unknown. T h i s
t r ea tment t e c h n o l o g y i s o n l y f e a s i b l e f o r s h a l l o w c o n t a m i n a t i o n .
e . E s t i m a t e d t ime for d e s i g n and c o n s t r u c t i o n
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S u b s t a n t i a l t e s t i n g a n d m o n i t o r i n g w o u l d b e required d u r i n g r e m e d i a l
d e s i g n t o ' d e t e r m i n e whe th er t h i s a l t e r n a t i v e wou ld work a s t h e o r i z e d . T h e
iron f i l l i n g s t e c h n i q u e work i n a n e x - s i t u s i t u a t i o n , b u t o p e r a t i o n a l d e t a i l s
in a p e r m e a b l e r e a c t i v e w a l l are unknown. T e s t i n g , d e s i g n and
c o n s t r u c t i o n c o u l d take 4 years.
f E s t i m a t e d t i m e to reach r e m e d i a t i o n g o a l s
I f t h e h i g h e s t s e l e n i u m c o n c e n t r a t i o n s have t o pa s s t h r o u g h a zone w i t h a
reac t ive w a l l wh i ch i m m o b i l i z e s t h e s e l e n i u m , t h e r e m e d i a t i o n t i m e
s h o u l d take l e s s than 30 years, a s s u m i n g 30 years i s the b a s e l i n e . The t i m e
for r e m e d i a t i o n has not been m o d e l e d ye t , but s h o u l d be done once the
t e s t i n g p r o v i d e s t h e needed i n f o r m a t i o n f o r t h e m o d e l .
g . E s t i m a t e d c o s t s ( A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8 . 9
E S T I M A T E D C O S T S O F A L T E R N A T I V E 4 C

.Act iv i ty . .•,.. ; V :V"''?1'- "" V.. . . .

S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
A l t e r n a t i v e .1 a c t i v i t i e s (6%
d i s c o u n t , 1% E P C M , 5%
c o n t i n g e n c y )
W a t e r R i g h t s a n d Land U s e
R e s t r i c t i o n s
A l t e r n a t i v e s 1 and 2 ( 6%
d i s c o u n t , 1% E P C M , 2%
c o n t i n g e n c y )
C o n t a i n m e n t sy s t em, p u m p s ,
p i p i n g ( a l r e a d y i n s t a l l e d )
A l t e r n a t i v e s 1, 2, and..3A (6%
d i s c o u n t , 5% E P C M , 25%
c o n t i n g e n c y )

C a p i t a l costs

A l r e a d y
i m p l e m e n t e d
0
0

0

$91,000

$91,000

0+M cost s for 30
years.
$29,000 per year

$88,000 per year
$ 1 2 3 , 000 per year

$10,000 per year

$134,000 per year

$ 1 3 , 9 6 2 per year

$ 1 5 2 , 0 0 0 per year

N e t pre s ent
value

$ 1 , 8 1 6 , 0 0 0

$1,964,000

$2 ,321 ,000
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A c t i v i t y . ' . : • ; X * V ; ".:; ' ' • • • • • •

P e r m e a b l e r eac t ive barrier sy s t em
( i n c l u d e s 20% E P C M , 25%
c o n t i n g e n c y

TOTAL ( 6 % d i s c o u n t )

- ' C a p i t a l co s t s

$4,635,000

$14,380,000
( i n c l u d e s
r e p l a c e m e n t c o s t s )

0+M cos t s for 30
years
R e p l a c e m e d i a
every 5 years at a
r e p l a c e m e n t cost
of $4, 156,000
$2,229,000

N e t pr e s en t
value

$16,609.000

8.

h. Use o f p r e s u m p t i v e r e m e d i e s or i n n o v a t i v e t r e a t m e n t
T h e r e ar e no p r e s u m p t i v e r emedi e s in t h i s a l t e r n a t i v e . The c o n c e p t o f
u s i n g p e r m e a b l e reac t ive w a l l s , t h o u g h not new, has not been t r i e d for
s e l e n i u m t r e a t m e n t . . T h e r e f o r e t h e r emedy wou ld b e e x p e r i m e n t a l .
i . E x p e c t e d ou t c ome
Because t h i s a l t e r n a t i v e i s c o u p l e d wi th A l t e r n a t i v e 3 , i t w i l l k e e p t h e
s e l e n i u m out o f the w e t l a n d s whether the r ea c t i v e w a l l t r e a t m e n t o f the
g r o u n d w a t e r succeeds o r f a i l s . I f t h e p r o j e c t su c c e ed s , t h e c l e a n u p o f t h e
a q u i f e r w i l l b e f a s t e r . Yet t o b e d e t e r m i n e d i s how o f t e n th e w a l l w o u l d
have to be r e p l a c e d and how e f f e c t i v e it w i l l be.
A l t e r n a t i v e 5A - E x t r a c t i o n o f G r o u n d w a t e r and b e n e f i c i a l u s e in
i n d u s t r i a l p ro c e s s water c i r c u i t

T h i s a l t e r n a t i v e i n v o l v e s e x t r a c t i o n o f s u f f i c i e n t amount s o f g r o u n d w a t e r t o l ower
t h e water t a b l e which w o u l d pr even t f l o w s o f c o n t a m i n a t e d g r o u n d w a t e r i n t o t h e
w e t l a n d s

a. M a j o r e l e m e n t s of A l t e r n a t i v e 5 A
M a i n t a i n source c o n t r o l measures ( A l t e r n a t i v e 1 )

• M o n i t o r m i g r a t i o n of the ground water p l u m e s and the s u r f a c e
waters ( A l t e r n a t i v e 1 )

• R e s t r i c t water r i g h t s and land use ( A l t e r n a t i v e 2)
• I n s t a l l a n d p u m p w e l l s l o c a t e d c l o s e t o K e s s l e r S p r i n g s , G a r f i e l d

W e l l #5, or both.
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• D e l i v e r t h e w e l l water t o K e n n e c o t t ' s i n d u s t r i a l p r o c e s s water
c i r c u i t f o r u s e i n m i n i n g , m i l l i n g , a n d s m e l t i n g o p e r a t i o n s .

• D i s c h a r g e waters and any s o l i d s p r o d u c e d i n t o M a g n a T a i l i n g s
Pond a l o n g w i t h the rest o f the waters in the i n d u s t r i a l p r o c e s s
water c i r cu i t .

b . Key A R A R s
T h e k e y A R A R s i n t h i s case w o u l d b e c o m p l i a n c e w i t h t h e U P D E S p e r m i t
d i s c h a r g e l i m i t on s e l e n i u m and c o o r d i n a t i o n wi th the Army C o r p s o f
E n g i n e e r s ( C l e a n W a t e r A c t 404) because some o f t h e w e t l a n d h a b i t a t s
w o u l d be d e s t r o y e d .
c . L o n g T e r m R e l i a b i l i t y
T e c h n i c a l f e a s i b i l i t y i s u n c e r t a i n because i t w o u l d take a l o t o f p u m p i n g t o
l ower t h e water t a b l e s u f f i c i e n t l y t o s t o p f l o w o f c o n t a m i n a t e d waters i n t o
t h e w e t l a n d s . I f t h i s s t r a t e g y works, e x p o s u r e s o f b i r d s t o th e s e
c o n t a m i n a n t s in the w e t l a n d s wou ld not occur because the w e t l a n d s w o u l d
d r y u p d e s t r o y i n g t h i s area a s u s e f u l h a b i t a t f o r s h o r e b i r d s . A n u p l a n d
h a b i t a t m i g h t evo lv e .
d. Q u a n t i t y o f u n t r e a t e d waste and t r e a t m e n t r e s i d u a l s
Research has i n d i c a t e d that when the s e l e n i u m and arsenic t a i n t e d water s
enter th e i n d u s t r i a l p ro c e s s c i r c u i t and are then m i x e d w i t h t a i l i n g s in th e
m i l l , 49% of the s e l e n i u m and 97% of the arsenic are p r e c i p i t a t e d or
adsorbed t o t h e t a i l i n g s a n d s e t t l e o u t i n t h e t a i l i n g s p o n d . T h e r e f o r e , a l l
th e waters c o l l e c t e d f r o m the ar t e s ian w e l l s and s p r i n g s are " trea t ed" ,
a l b e i t u n c o n v e n t i o n a l l y . A t current c o n d i t i o n s , t h e G a r f i e l d w e l l p r o d u c e s
about 1 9 1 I b s o f S e / y e a r ; t h e K e s s l e r S p r i n g p r o d u c e s about 2430 I b s o f
S e / y r f o r a t o t a l o f about 2630 I b s o f S e / y r . A b o u t h a l f o f t h a t , o r 1 3 1 5
I b s / y r wou ld e n d u p a s t r e a t m e n t r e s i d u a l a l o n g w i t h t h e t a i l i n g s i n t h e
M a g n a T a i l i n g s Pond and the other h a l f wou ld be d i s c h a r g e d to the G r e a t
Salt Lake. The amount o f water in th e a q u i f e r i t s e l f which c o u l d b e t r e a t e d
is unknown at p r e s e n t .
e. E s t i m a t e d t i m e for d e s i g n and c o n s t r u c t i o n
T h i s a l t e r n a t i v e i s ra ther s i m p l e t o c o n s t r u c t , bu t i t w o u l d take some t i m e
to do s u f f i c i e n t m o d e l i n g t o d e t e r m i n e e x a c t l y where and a t what f l o w
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rates the a q u i f e r s h o u l d be p u m p e d . EPA e s t i m a t e s t ha t 2 years m i g h t he
requ ir ed .
f E s t i m a t e d t i m e to reach r e m e d i a t i o n g o a l s
P r e l i m i n a r y m o d e l i n g r e s u l t s s u g g e s t t ha t t h i s a l t e r n a t i v e m i g h t shor t en t h e
30 year c l e a n u p by a minor amount.
g . E s t i m a t e d c o s t s ( A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8.10
E S T I M A T E D C O S T S O F A L T E R N A T I V E 5 A

A c t i v i t y ' : , " : .

S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
T o t a l A l t e r n a t i v e 1 ( 6 % d i s c o u n t ,
1% E P C M , 5% c o n t i n g e n c y )
I n s t i t u t i o n a l C o n t r o l s ( A l t e r n a t i v e
2)
E x t r a c t i o n a n d R e c y c l e S y s t e m
( w e l l s , p i p i n g , p u m p s )
T O T A L ( 6 % d i s c o u n t )

C a p i t a l cos t s

A l r e a d y
i m p l e m e n t e d
0
0

0

$ 2 , 1 3 2 , 0 0 0

$2,0 11, 000 (2 y r s )

O+M cos t s for 30
years
$29,000 per year

$88,000 per year
$ 1 2 3 , 000 per year

$10,000 per year

$1 12,000 per year

$ 2 , 5 1 3 , 0 0 0 ( 1 5
y r s )

N e t pre s en t
value

$ 1 , 8 1 6 , 0 0 0

$4,524,000

h. v Use of p r e s u m p t i v e remedie s or innovat ive t r ea tment
\T h i s a l t e r n a t i v e does no t i n v o l v e e i t h e r u s e o f p r e s u m p t i v e r e m e d i e s or

innova t iv e t r e a t m e n t .
i. E x p e c t e d outcome
I f t h i s a p p r o a c h works, e x p o s u r e o f w e t l a n d w i l d l i f e t o c o n t a m i n a n t s
would be p r e v e n t e d because the w e t l a n d s wou ld dry up and the h a b i t a t
would change to a more u p l a n d env ironment wi th a c o m p l e t e l y d i f f e r e n t
kind o f w i l d l i f e s t ru c tur e . .Befor e f l o w ceases, th e f l o w s wou ld have t o b e
c o l l e c t e d a s in A l t e r n a t i v e 3 t o p r e v e n t r e c o n t a m i n a t i o n o f th e s o i l s o f th e

8.32



area. After p u m p i n g ceases, the water l e v e l m i g h t return to normal and the
w h o l e area would f l o o d , c h a n g i n g t h e h a b i t a t again.

9. A l t e r n a t i v e 5B - E x t r a c t i o n of G r o u n d w a t e r and t r e a t m e n t
a . M a j o r e l e m e n t s o f A l t e r n a t i v e 5 B
• M a i n t a i n source c o n t r o l measures ( A l t e r n a t i v e 1 )
• M o n i t o r m i g r a t i o n o f th e ground water p l u m e s and th e s u r f a c e

waters ( A l t e r n a t i v e 1 )
• R e s t r i c t water r i g h t s and land u s e ( A l t e r n a t i v e 2)
• . I n s t a l l a n d p u m p w e l l s near t h e G a r f i e l d W e l l # 5 , K e s s l e r S p r i n g s ,

o r bo th t o lower th e water t a b l e u n t i l ar t e s ian f l o w and s p r i n g f l o w
ceases.

• D e l i v e r w e l l water t o a b i o l o g i c a l t r e a t m e n t p l a n t w i t h t r e a t m e n t
r e s i d u a l s g o i n g t o A r t h u r S t e p b a c k R e p o s i t o r y

• Recover t h e s e l e n i u m i f p o s s i b l e ,
b. Key A R A R s
T h e k e y A R A R s i n t h i s case w o u l d b e c o m p l i a n c e w i t h t h e U P D E S p e r m i t
d i s c h a r g e l i m i t o n s e l e n i u m a n d c o o r d i n a t i o n w i t h t h e A r m y C o r p s o f
E n g i n e e r s ( C l e a n W a t e r A c t 404) because o f t h e w e t l a n d h a b i t a t s w o u l d
be d e s t r o y e d .
c . L o n g T e r m R e l i a b i l i t y

T e c h n i c a l f e a s i b i l i t y i s uncer ta in because i t w o u l d take a l o t o f p u m p i n g t o
l ower t h e water t a b l e s u f f i c i e n t l y t o s t o p f l o w o f c o n t a m i n a t e d waters in t o
t h e w e t l a n d s . T r e a t m e n t a t th e s e h i g h f l o w rate s h a s n o t been t e s t e d . I f
t h i s s t r a t e g y works, e x p o s u r e s o f the b i r d s t o th e s e c o n t a m i n a n t s in the
w e t l a n d s wou ld no t occur because the w e t l a n d s w o u l d dry up , d e s t r o y i n g
t h i s area a s u s e f u l h a b i t a t f o r s h o r e b i r d s . A n u p l a n d h a b i t a t m i g h t e v o l v e .
d. Q u a n t i t y o f u n t r e a t e d waste and t r e a t m e n t r e s i d u a l s
A t current c o n d i t i o n s , t h e G a r f i e l d w e l l p r o d u c e s about 1 9 1 I b s o f S e / y e a r ;
t h e K e s s l e r S p r i n g p r o d u c e s about 2430 I b s o f S e / y r f o r a t o t a l o f about
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2 6 3 Q l b s o f S e / y r .
e . E s t i m a t e d t i m e for d e s i g n and c o n s t r u c t i o n
I t wou ld take some t i m e t o d o s u f f i c i e n t m o d e l i n g t o d e t e r m i n e e x a c t l y
where and a t what f l o w rates t h e a q u i f e r s h o u l d b e p u m p e d . It w o u l d a l s o
take t i m e t o d e s i g n a h i g h f l o w t r e a t m e n t sy s t em which w o u l d work
r e l i a b l y . EPA e s t i m a t e s t h a t 4 years m i g h t b e r equ ir ed .
f E s t i m a t e d t i m e to reach r e m e d i a t i o n g o a l s
P r e l i m i n a r y m o d e l i n g r e s u l t s s u g g e s t t h a t t h i s a l t e r n a t i v e m i g h t s hor t en t h e
30 year c l e a n u p by a minor amount.
g . E s t i m a t e d c o s t s ( A p p e n d i x A o f t h e F e a s i b i l i t y S t u d y )

T A B L E 8 . 1 1
E S T I M A T E D C O S T S O F A L T E R N A T I V E 5 B

' • Activi ty""; - " " ^ ' " V c ; ; ;;>;;;- /: • ; • ' . • . , . • • • "
. ' . ' . , v ' : ' " ' . . . " » V ; ' - " . \ ' - : ' • • • • ' -"•"•;:;" • " • ' " / . ' ,
S o u r c e c o n t r o l s

G r o u n d water m o n i t o r i n g
T o t a l A l t e r n a t i v e 1 (6% d i s c o u n t ,
1% E P C M , 5% c o n t i n g e n c y )
I n s t i t u t i o n a l C o n t r o l s ( A l t e r n a t i v e
2 )
E x t r a c t i o n S y s t e m ( w e l l s , p u m p s ,
p i p e s ) (20% E P C M , 2 5 %
c o n t i n g e n c y ) . •
T r e a t m e n t S y s t e m ( b i o r e a c t o r s ,
m e d i a , p u m p s , i n o c u l u m ) (20%
E P C M , 2 5 % c o n t i n g e n c y )
TOTAL A l t e r n a t i v e 5B (6.%
d i s c o u n t )

i C a p i t a l co s t s

A l r e a d y
i m p l e m e n t e d
0
0

$ 2 , 1 3 2 , 0 0 0

$24,133,000

$23,3 14,000 (2 y r s )

0+M costs for 30
years
$29,000 per year

$88,000 per year
$ 1 2 3 , 000 per year

$ 10,000 per year

$ 1 1 2 , 0 0 0 per year

$3,564,000 per
year

$ 3 7 , 0 0 4 , 0 0 0 ( 1 5
y r s )

N e t pre s ent
v a l u e

$ 1 , 8 1 6 , 0 0 0

$60,318,000

h. Use of p r e s u m p t i v e r e m e d i e s or i n n o v a t i v e t r ea tment
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T h i s a l t e r n a t i v e does n o t i n v o l v e u s e o f p r e s u m p t i v e r e m e d i e s . U s e o f
b i o l o g i c a l t r e a t m e n t f or s e l e n i u m i s i n n o v a t i v e , and i s e x p e r i m e n t a l a t h i g h
f l o w rates .
i . E x p e c t e d ou t come
I f t h i s a p p r o a c h works, e x p o s u r e o f w e t l a n d w i l d l i f e t o c o n t a m i n a n t s
wou ld be p r e v e n t e d because the w e t l a n d s w o u l d dry up and the h a b i t a t
w o u l d change t o a more u p l a n d env ironment w i t h a c o m p l e t e l y d i f f e r e n t
kind o f w i l d l i f e s t ruc ture . A f t e r p u m p i n g ceases, t h e water l e v e l m i g h t
return to normal and the who l e area w o u l d f l o o d , c h a n g i n g the h a b i t a t
a g a i n .

I . C o m p a r a t i v e A n a l y s i s o f A l t e r n a t i v e s
T h e N a t i o n a l C o n t i n g e n c y P l a n ( N C P ) require s that t h e var iou s r e m e d i a l a c t i o n
a l t e r n a t i v e s b e e v a l u a t e d i n d i v i d u a l l y and th en compared r e l a t i v e t o each o t h e r u s i n g n ine
c r i t e r i a . T h e nine c r i t e r i a i n t h e N a t i o n a l C o n t i n g e n c y P l a n a n d h o w t h e a l t e r n a t i v e s
c ompare are d e s c r i b e d be low:

/. Overall protection of human health and the environment
O v e r a l l p r o t e c t i o n o f human h e a l t h and th e e n v i r o n m e n t a d d r e s s e s w h e t h e r each
a l t e r n a t i v e p r o v i d e s a d e q u a t e p r o t e c t i o n o f human h e a l t h a n d t h e e n v i r o n m e n t a n d
d e s c r i b e s how r i s k s p o s e d t h r o u g h each e x p o s u r e p a t h w a y are e l i m i n a t e d ,
r e d u c e d , o r c o n t r o l l e d , t h r o u g h t r e a t m e n t , e n g i n e e r i n g c o n t r o l s , a n d / o r
i n s t i t u t i o n a l c o n t r o l s .
A l t e r n a t i v e 1 m i g h t p r o t e c t human h e a l t h in the short term but w o u l d not p r o t e c t
t h e w i l d l i f e , i n t h e w e t l a n d s f r o m e x p o s u r e t o s e l e n i u m . A l t e r n a t i v e 2 w o u l d
p r o t e c t human h e a l t h , b u t i t too, w o u l d n o t p r o t e c t t h e w i l d l i f e i n t h e w e t l a n d s .
A l t e r n a t i v e s 3 and 4 w o u l d p r o t e c t b o th human h e a l t h and th e w e t l a n d w i ld l i f e
f r o m e x p o s u r e s t o s e l e n i u m and arsenic. A l t e r n a t i v e 5 , i f i t worked, w o u l d
p r o t e c t bo th human h e a l t h a n d w e t l a n d w i l d l i f e f r o m e x p o s u r e s t o c o n t a m i n a n t s
but conies at the e x p e n s e o f c o m p l e t e h a b i t a t d e s t r u c t i o n .
2: Compliance with Applicable or Relevant and Appropriate Requirements
C E R C L A and th e NCP require t h a t r emed ia l a c t i o n s a t C E R C L A s i t e s a t l e a s t
a t t a i n l e g a l l y a p p l i c a b l e o r r e l e v a n t a n d a p p r o p r i a t e F e d e r a l a n d S t a t e
r e q u i r e m e n t s , s t a n d a r d s , c r i t e r i a , 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 r e f e r r e d t o
as A R A R s , u n l e s s such A R A R s are waived under c o n d i t i o n s o u t l i n e d by
C E R C L A .
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A p p l i c a b l e r e q u i r e m e n t s a r e t h o s e c l e a n u p s t a n d a r d s , s t a n d a r d s o f c o n t r o l , a n d
other s u b s t a n t i v e r equ ir ement s , c r i t e r i a , or l i m i t a t i o n s that are p r o m u l g a t e d under
F e d e r a l e n v i r o n m e n t a l o r S t a t e e n v i r o n m e n t a l o r f a c i l i t y s i t i n g laws. T h e s e
r e g u l a t i o n s s p e c i f i c a l l y a d d r e s s a h a z a r d o u s s u b s t a n c e , p o l l u t a n t , c o n t a m i n a n t ,
r e m e d i a l a c t i o n , l o c a t i o n , or o ther c i r c u m s t a n c e f o u n d a t a C E R C L A s i t e . O n l y
t h o s e S t a t e s t a n d a r d s that are i d e n t i f i e d by a s ta t e in a t i m e l y manner and tha t are
more s t r i n g e n t than F e d e r a l r equ i r emen t s may be a p p l i c a b l e . R e l e v a n t and
a p p r o p r i a t e r e q u i r e m e n t s a r e t h o s e c l e a n u p s t a n d a r d s , s t a n d a r d s o f c o n t r o l , a n d
o ther s u b s t a n t i v e r equ i r emen t s , c r i t e r i a , or l i m i t a t i o n s that are p r o m u l g a t e d under
F e d e r a l e n v i r o n m e n t a l o r S t a t e e n v i r o n m e n t a l o r f a c i l i t y s i t i n g laws . T h e s e
r e q u i r e m e n t s , w h i l e n o t a p p l i c a b l e t o a hazardous s u b s t a n c e , p o l l u t a n t ,
c on taminant , remedial a c t i on , l o c a t i o n , or other c ir cums tance at a C E R C L A s i t e
do a d d r e s s p r o b l e m s or s i t u a t i o n s s u f f i c i e n t l y s i m i l a r t o t ho s e en coun t e r ed a t th e
C E R C L A s i t e that t h e i r u s e i s w e l l - s u i t e d t o t h e p a r t i c u l a r s i t e . O n l y t h o s e S t a t e
s t a n d a r d s that are i d e n t i f i e d in a t i m e l y manner and are more s t r i n g e n t t h a n
F e d e r a l r e q u i r e m e n t s may be r e l e v a n t and a p p r o p r i a t e .
T h e N C P C r i t e r i o n o f c o m p l i a n c e w i t h A R A R s a d d r e s s e s w h e t h e r a r emedy w i l l
meet a l l o f - t h e a p p l i c a b l e o r r e l e v a n t a n d a p p r o p r i a t e r e q u i r e m e n t s o f o t h e r
F e d e r a l and S t a t e e n v i r o n m e n t a l s t a t u t e s or p r o v i d e s a ba s i s f or i n v o k i n g a
waiver.
A l t e r n a t i v e s 1 and 2 wou ld not achieve c l e a n c l o s u r e r e q u i r e m e n t s which w o u l d
come i n t o e f f e c t when the f a c i l i t i e s are c l o s e d . A l t e r n a t i v e s 3 and 4 w o u l d meet
A R A R s i f p e r f o r m a n c e s t a n d a r d s a r e met. A l t e r n a t i v e 5 w o u l d r e s u l t i n t h e
d e s t r u c t i o n o f w e t l a n d s a n d w o u l d require r e p l a c e m e n t w e t l a n d s t o m e t t h e C W A
404 A R A R .
3. Long Term Effectiveness and Permanence
L o n g term e f f e c t i v e n e s s and p ermanence r e f e r s t o e x p e c t e d r e s i d u a l r i s k and th e
a b i l i t y o f a remedy t o m a i n t a i n r e l i a b l e p r o t e c t i o n o f human h e a l t h and th e
env ironment over t i m e , once c l e a n - u p l e v e l s have been met. T h i s c r i t e r i o n
i n c l u d e s t h e c o n s i d e r a t i o n o f r e s i d u a l r i sk that w i l l remain o n s i t e f o l l o w i n g
r e m e d i a t i o n a n d t h e . a d e q u a c y a n d r e l i a b i l i t y o f c o n t r o l s .
A l t e r n a t i v e s 1 and 2 cou ld be e f f e c t i v e and p ermanent for p r o t e c t i o n of humans
f r o m e x p o s u r e bu t would no t b e e f f e c t i v e a t a l l f o r p r o t e c t i o n o f w i ld l i f e f o r a
p e r i o d of 30 years. A l t e r n a t i v e s 3, 4, and 5 wou ld be e f f e c t i v e and p e r m a n e n t in
r e d u c i n g e x p o s u r e s t o w i l d l i f e a n d t h e p u b l i c .
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4. Reduction of Toxicity, Mobility, or Volume through Treatment
R e d u c t i o n o f t o x i c i t y , m o b i l i t y , o r v o l u m e t h r o u g h t r e a t m e n t r e f e r s t o t h e
a n t i c i p a t e d p e r f o r m a n c e o f the t r e a t m e n t t e c h n o l o g i e s tha t may be i n c l u d e d as part
of a remedy.
A l t e r n a t i v e s 1 and 2 do not i n v o l v e t r e a t m e n t and w o u l d not reduce t o x i c i t y ,
m o b i l i t y or v o l u m e of the g r o u n d w a t e r p l u m e s . A l t e r n a t i v e s 3, 4. and 5 i n v o l v e
t r e a t m e n t o f t h e g r o u n d w a t e r e i t h e r i n t h e a q u i f e r o r a s i t s u r f a c e s . T h e t r e a t m e n t
pro c e s s w o u l d reduce p a r t i c u l a r l y m o b i l i t y a n d vo lume .
5. Short Term Effectiveness
S h o r t term e f f e c t i v e n e s s a d d r e s s e s t h e p e r i o d o f t i m e needed t o i m p l e m e n t t h e
remedy and any adverse i m p a c t s t ha t may be po s ed to workers, the c o m m u n i t y
and th e env ironment d u r i n g c o n s t r u c t i o n and o p e r a t i o n o f t h e r e m e d y u n t i l
c l e a n u p l e v e l s a r e a c h i e v e d .
A l t e r n a t i v e 1 w o u l d n o t p r o t e c t workers o r w i l d l i f e f r o m e x p o s u r e s w h i l e t h e
a q u i f e r i s f l u s h e d . A l t e r n a t i v e 2 wou ld n o t p r o t e c t w i l d l i f e w h i l e t h e a q u i f e r i s
f l u s h e d . A l t e r n a t i v e s 3 and 4 wou ld b e e f f e c t i v e s h o r t - t e r m w h i l e th e a q u i f e r i s
b e i n g r e m e d i a t e d . A l t e r n a t i v e 5 , i f i t works, m i g h t b e e f f e c t i v e i n r e d u c i n g
e x p o s u r e s , but would come at the cost of d e s t r u c t i o n of the w e t l a n d h a b i t a t .

6. Implementability
I m p l e m e n t a b i l i t y a t t h i s s i t e i s a f u n c t i o n o f t h e c o m p l e x i t y o f t h e remedy.
A l t e r n a t i v e s 1 , 2 , and 3 are fu l ly i m p l e m e n t a b l e , and the t e c h n o l o g y , a l t h o u g h
i n n o v a t i v e has worked s u c c e s s f u l l y on a p i l o t s cale . A l t e r n a t i v e 4B shows
p r o m i s e and has been t e s t e d on a p i l o t s ca l e . A l t e r n a t i v e 4C has not been t e s t e d in
s i t u f or r e d u c t i o n o f s e l e n i u m . A l t e r n a t i v e 5 m i g h t no t b e s u c c e s s f u l due t o h i g h
f l o w rate s r equired t o reduce th e water l e v e l s in th e w e t l a n d areas. The
t e c h n o l o g y for t r e a t m e n t or r e c y c l i n g has not been t e s t e d at h i g h f l o w rate s and
s c a l a b i l i t y i s uncer ta in.
7. Costs

The t y p e s o f co s t s that ar e as se s sed i n c l u d e c a p i t a l c o s t s , annual o p e r a t i o n and
m a i n t e n a n c e co s t s and net p r e s e n t va lue of c a p i t a l and O+M cos t s .
A l t e r n a t i v e s 1 and 2 are r e l a t i v e l y i n e x p e n s i v e but do not a ch i eve p r o t e c t i o n for
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the w i l d l i f e in the w e t l a n d s . A l t e r n a t i v e s 3 and 4 are m o d e r a t e in cost but do
p r o t e c t t h e w e t l a n d s . A l t e r n a t i v e 4 a l s o a ch i eve s an a c c e l e r a t e d c l e a n u p o f th e
a q u i f e r i t s e l f . A l t e r n a t i v e 5 A i s r e l a t i v e l y i n e x p e n s i v e b u t h a s t h e n e g a t i v e
drawback o f d r y i n g up th e w e t l a n d s . A l t e r n a t i v e 5B i s e x p e n s i v e , doe s no t c l e a n
up the a q u i f e r much f a s t e r and a l s o d r i e s up th e w e t l a n d s .
8. Slate acceptance
T h i s i n c l u d e s t h e s t a t e ' s p o s i t i o n a n d k e y concerns r e l a t e d t o t h e a l t e r n a t i v e s a n d
comments on A R A R s and p r o p o s e d use of waivers.
The state i n d i c a t e s that A l t e r n a t i v e 3 is necessary at a minimum, with e l e m e n t s of
A l t e r n a t i v e 4 used in a d d i t i o n to sp e ed the c l ean up.
9. Community acceptance
T h i s d e t e r m i n e s which c o m p o n e n t s o f t h e a l t e r n a t i v e s t h e c o m m u n i t y s u p p o r t ,
have concerns about, or o p p o s e .
The c o m m u n i t y did not e x p r e s s an o p i n i o n about the g r o u n d w a t e r in t h i s area.
T h e y were concerned about f u t u r e l a n d u se i s sue s . An a c t i v e e n v i r o n m e n t a l
g r o u p , t h e F r i e n d s o f t h e Great S a l t Lake , s u p p o r t e d A l t e r n a t i v e 4 c o m b i n e d w i t h
A l t e r n a t i v e 3.
A summary o f t h e a l t e r n a t i v e s r e l a t i v e t o t h e nine N C P c r i t e r i a i s g i v e n i n T a b l e
8 .12.

J . P r i n c i p a l T h r e a t W a s t e s
T h e p r i n c i p a l threa t wastes a t t h i s s i t e i n c l u d e s p i l l s o f s e l e n i u m a n d ar s enic which
occurred over the years at the s m e l t e r and r e f i n e r y . The p r i n c i p a l t hr ea t was t e s have
a l r e a d y been a d d r e s s e d t h r o u g h removal ac t i ons a t t h e s m e l t e r a n d r e f i n e r ) ' . A l l o f t h e
a l t e r n a t i v e s f o r a d d r e s s i n g t h e g r o u n d w a t e r a l r e a d y assume that t h e p r i n c i p a l threat
wastes are no l o n g e r an issue.
K . T h e S e l e c t e d Remedy

1. S u m m a r y o f th e R a t i o n a l e f or th e S e l e c t e d Remedy.
EPA s e l e c t s A l t e r n a t i v e 4B c o u p l e d w i th 3A d u r i n g o p e r a t i o n s and A l t e r n a t i v e 4B
c o u p l e d wi th 3B po s t c l o sure if n e eded . A l t e r n a t i v e s 1 and 2 are u n a c c e p t a b l e
because t h e y d o n o t h i n g t o p r o t e c t w i l d l i f e i n t h e w e t l a n d s f r o m u n a c c e p t a b l e
e x p o s u r e s t o s e l e n i u m . A l t e r n a t i v e 5 i s u n a c c e p t a b l e because i t d e s t r o y s the
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T A B L E 8.12
C O M P A R A T I V E A N A L Y S I S . O F A L T E R N A T I V E S

( a d a p t e d f r o m t h e F e a s i b i l i t y S t u d y , V e r s i o n B , J u n e 1 . 2002)

• A l t e r n a t i v e s ' ' ' : ' " . - : > , • : ' , ' , " ; • ' . ' « .
• ' . ? " ' ' ' • • ' " ' ' ' • . r • ' * . ' • ' ' • - : • • • ' ' ~~\:

,
A l t e r n a t i v e 1 - no a c t i o n

A l t e r n a t i v e 2 - i n s t i t u t i o n a l
c o n t r o l s
A l t e r n a t i v e 3 A - c o l l e c t i o n
and b e n e f i c i a l reuse

A l t e r n a t i v e 3B - c o l l e c t i o n
and t r e a t m e n t
A l t e r n a t i v e 4A - e s s e n t i a l l y
the same as A l t e r n a t i v e s
3 A o r 3 B
A l t e r n a t i v e 4B - i n - s i t u
b i o l o g i c a l t r e a t m e n t p l u s
3 A o r 3 B

A l t e r n a t i v e 4C - i n - s i t u
p e r m e a b l e r ea c t i v e barriers
p l u s 3A or 3B

• > . . : : S , ' - . . " . ; • . . . - - • • N a t i o n a l C o n t i n g e n c y p i a h C r i t e r i a . • ' . " J " L
p r o t e c t i v e ' ;- ;
r W . : : t ^ - ' ; . j ^ : / • ' , ? > -

G W - n o
S W - n o
G W - y e s
S W - n o
G W - y e s
SW - yes

G W - y e s
SW - yes

G W - y e s
SW - yes

G W - y e s
SW - yes

A R A R s

no

no

yes

yes

yes

yes

permanent

no

no

yes b e f o r e
c l o s u r e ,
no a f t e r
c l o s u r e
yes

yes

yes

t r e a t m e n t

no

no

yes b e f o r e
c l o sure
no a f t e r
c l o s u r e
yes

yes

yes

short' term-

no

no

yes b e f o r e
c l o s u r e ,
no a f t e r
c l o s u r e
yes

yes

yes

; i m p j e m e n t

yes

yes

yes

yes

yes

maybe

• c o s t , ' - . ' , : . ' : : - : "

l ow

low

low

m e d i u m

m e d i u m

m e d i u m to
h i g h

/ s t a t e

not
a c c e p t a b l e
not
a c c e p t a b l e
a c c e p t a b l e
b e f o r e
c l o s u r e

a c c e p t a b l e

p r e f e r r e d ,
because
f a s t e r and
proven
a c c e p t a b l e

c ommuni ty

not
a c c e p t a b l e
not
a c c e p t a b l e
a c c e p t a b l e
b e f o r e
c l o s u r e

a c c e p t a b l e

p r e f e r r e d ,
because
f a s t e r and
proven
a c c e p t a b l e
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A l t e r n a t i v e s '
.: •• - "•'•V . . •

A l t e r n a t i v e 5 A - e x t r a c t i o n
a n d b e n e f i c i a l reuse, p l u s
3 A o r 3 B

A l t e r n a t i v e 5 B - e x t r a c t i o n
and t r e a t m e n t , p l u s 3 A or
3B

N a t i o n a l C o n t i n g e n c y P l a n C r i t e r i a
p r o t e c t i v e .
G W - y e s
SW - yes

G W - y e s
SW - yes

A R A R s
yes .

yes

permanent
maybe

maybe

tr ea tmen t
yes

yes

short term
maybe, but
c o u l d d r y
u p
w e t l a n d s
maybe, but
c o u l d dry
u p
w e t l a n d s

i m p l e m e n t
maybe

maybe

cost
l ow

h i g h

s t a t e .
not
a c c e p t a b l e

not
a c c e p t a b l e

c o m m u n i t y
not
a c c e p t a b l e

not
a c c e p t a b l e
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w e t l a n d h a b i t a t for 30 years. A l t h o u g h A l t e r n a t i v e s 3 and 4A p r o t e c t the w e t l a n d
w i l d l i f e f r o m u n a c c e p t a b l e e x p o s u r e s t o s e l e n i u m , i t doe s n o t h i n g t o a d d r e s s t h e
c o n t a m i n a t i o n i n t h e a q u i f e r i t s e l f . A l t e r n a t i v e 4 C i s u n p r o v e n a n d t h e t e c h n o l o g y
i s i n f e r i o r i n t r e a t m e n t e f f i c i e n c y when c ompared t o b i o r e m e d i a t i o n . A l t e r n a t i v e
4B uses a t e c h n o l o g y ( b i o r e a c t o r w i t h s e l e n i u m - r e d u c i n g m i c r o b e s ) which was
h i g h l y s u c c e s s f u l when used e x - s i t u and has r e c e n t l y been proven to work in a t e s t
i n t h e a q u i f e r i t s e l f . A l t h o u g h some a d d i t i o n a l t e s t i n g m i g h t b e r e q u i r e d , i t shows
p r o m i s e i n p o t e n t i a l l y c l e a n i n g u p t h e a q u i f e r i n a short t i m e f r a m e , h o p e f u l l y
b e f o r e c l o s u r e o f t h e f a c i l i t i e s . I f t h e a l t e r n a t i v e doe s n o t work p e r f e c t l y a n d some
s e l e n i u m e s cape s , t h e c o l l e c t i o n o f ar t e s i an a n d s p r i n g f l o w , a s d e s c r i b e d i n
A l t e r n a t i v e s 3 A a n d 3 B w o u l d s t i l l p r e v e n t e x p o s u r e s .
A l t e r n a t i v e 4B has two main a d v a n t a g e s over the o ther a l t e r n a t i v e s . It i s an a c t i v e
r emedy - i n - s i t u b i o l o g i c a l t r e a t m e n t - and can a c t i v e l y s eque s t e r all or part of the
s e l e n i u m b e f o r e t h e g r o i i n d w a t e r reaches t h e s p r i n g s a n d w e l l s . I f t h e i n j e c t i o n s
o f th e s e l e n a t e r e d u c i n g microbes occur in th e u p g r a d i e n t h a l f o f th e p l u m e , th e
s e l e n a t e there never reaches t h e s p r i n g s a n d w e l l s . I f t h e n a t u r a l a t t e n u a t i o n o f t h e
s e l e n i u m over t i m e require s 30 years to reach a c t i o n l e v e l s , t h e n the a c t i v e
r e m e d i a t i o n m i g h t take o n l y h a l f o f t h e t i m e , o r 1 5 years t o achieve . T h e second
a d v a n t a g e i s t h a t t h e f a s t e r r e m e d i a t i o n t i m e m i g h t a l l o w t h i s a q u i f e r t o achieve
t h e a c t i o n l e v e l f o r s e l e n i u m b e f o r e t h e m i n i n g a n d m i l l i n g a c t i v i t i e s c l o s e . I f t h i s
i s the case, t h en i t w i l l not ever be necessary to b u i l d a s e p a r a t e t r e a t m e n t s y s t e m
f o r t h e s p r i n g s , s e e p s , a n d w e l l s . I t a l l o w s max imum u t i l i z a t i o n o f t h e p r o c e s s
water c i r cu i t i n f r a s t r u c t u r e .
2 . D e s c r i p t i o n o f t h e S e l e c t e d R e m e d y
T h e s e l e c t e d r emedy i n c l u d e s t h e f o l l o w i n g e l e m e n t s :

a . D e s i g n a n d i n s t a l l a t i o n o f a w e l l f i e l d c o m p o s e d o f i n j e c t i o n w e l l s
and m o n i t o r i n g w e l l s w i th p a r t i c u l a r e m p h a s i s on th e l o c a t i o n s o f
h i g h e s t s e l e n i u m c o n c e n t r a t i o n s in the g r o u n d w a t e r ;

b . D e t e r m i n e o p t i m u m c o n d i t i o n s f or s u r v i v a l and s e l e n i u m r e d u c t i o n
e f f i c i e n c y f o r t h e m i c r o b e s ;

c . D e v e l o p a p l a n for i n j e c t i o n o f microbes and i n j e c t i o n s o f
necessary n u t r i e n t s t o s u s t a i n t h e i r s e l e n i u m r e d u c t i o n c a p a c i t y a t
near maximum e f f i c i e n c y .

d. M o n i t o r p r o g r e s s o f s e l e n i u m r e d u c t i o n and make o p e r a t i o n s
a d j u s t m e n t s as needed .

8.41



e . W h i l e t h e m i n i n g a n d m i l l i n g f a c i l i t i e s remain o p e r a t i o n a l a n d t h e
proc e s s water c i r c u i t i s a v a i l a b l e , c o l l e c t a n d convey c o n t a m i n a t e d
s e e p , s p r i n g and a r t e s i a n w e l l water s t o t h e p r o c e s s water c i r c u i t .
O v e r f l o w s o f th e p r o c e s s water c i r c u i t which are d i s c h a r g e d v ia
U P D E S O u t f a l l 0 1 2 c u r r e n t l y have d i s c h a r g e l i m i t l o r s e l e n i u m .
T h i s d i s c h a r g e l i m i t must b e a ch i ev ed o r t h e s e l e n i u m - t a i n t e d
waters must be t r ea t ed s e p a r a t e l y .

f . W h e n t h e m i n i n g a n d m i l l i n g a c t i v i t i e s cease a n d t h e t a i l i n g s
p ro c e s s water c i r c u i t i s no l o n g e r a v a i l a b l e for use. c o l l e c t and
convey t h e s e l e n i u m - t a i n t e d s e e p , s p r i n g , a n d a r t e s i a n w e l l water s
t o a treatment p l a n t u s ing b ioreac tor t e c h n o l o g y . The t r ea tmen t o f
t h e s e waters m a y b e ne eded a l s o i f a d d i t i o n s o f s e l e n i u m - t a i n t e d
waters cause th e p r o c e s s water c i r c u i t s y s t e m t o v i o l a t e t h e
K e n n e c o t t U P D E S d i s c h a r g e p e r m i t f o r s e l e n i u m .

g. The p e r f o r m a n c e s t a n d a r d f or th e t r e a t e d waters i s 27 u g / L
s e l e n i u m f o r d i s c h a r g e d i r e c t l y i n t o t h e G r e a t S a l t Lake. A s a n
i n t e r i m goal t r e a t e d water may be d i s c h a r g e d i n t o th e w e t l a n d s
o n l y i f t h e c o n c e n t r a t i o n o f s e l e n i u m i s 5 u g / L s e l e n i u m o r l e s s ,
u n t i l a s i t e - s p e c i f i c water q u a l i t y goal can be e s t a b l i s h e d (see p.
7.46)

h. E s t a b l i s h a m o n i t o r i n g p r o g r a m to e v a l u a t e the p r o g r e s s o f
r e m e d i a t i o n o f s e l e n i u m i n t h e a q u i f e r , d e t e r m i n e i f o v e r f l o w s o f
t h e p r o c e s s water c i r c u i t t o t h e G r e a t Sal t Lake c o n t i n u e t o achieve
t h e d i s c h a r g e l i m i t s i n t h e U P D E S p e r m i t , a n d d e t e r m i n e i f a n y e x -
s i t u b i o r e a c t o r t r e a t m e n t o f s e e p s a n d s p r i n g s a ch i eve d i s c h a r g e
l i m i t s a n d o r p e r f o r m a n c e s t a n d a r d s f o r d i s c h a r g e i n t o t h e G r e a t
S a l t Lake ( o r w e t l a n d s ) .

3 . S u m m a r y o f the E s t i m a t e d Remedy C o s t s
An e s t i m a t e of the cos t s a s soc iated wi th the s e l e c t e d remedy was p r o v i d e d in the
F e a s i b i l i t y S t u d y . T h i s e s t i m a t e w i l l b e r e f i n e d f u r t h e r d u r i n g r e m e d i a l d e s i g n
when more i s known about the o p t i m u m o p e r a t i n g c o n d i t i o n s (number o f
i n j e c t i o n w e l l s , f r e q u e n c y o f n u t r i e n t a d d i t i o n s , e t c .) . A br eakdown o f t h e c o s t s
are g i v e n in T a b l e 8 . 1 3 .

8.42



T A B L E 8.13
E S T I M A T E D C O S T S F O R T H E S E L E C T E D R E M E D Y

( F r o m t h e F e a s i b i l i t y S t u d y , 2002)

A C T I V I T Y ; . •... , - . . ; ' . ' .
/ • ' ' ' . . ; ' * ' - . • - . ' ' . * " . • ' . '. . - , . - • . • • . , , ' •

' ' • ' - • • ' - t , ---, t''r'< '

C a p i t a l C o s t : C o n t a i n a n d R e c y c l e C o n t a m i n a t e d A r t e s i a n F l o w
C o n t a i n m e n t S y s t e m , p u m p s , p i p i n g , e t c ( a l r e a d y i n p l a c e )

S u b T o t a l
E P C M
C o n t i n g e n c y
S u b T o t a l

C a p i t a l C o s t : I n - s i t u B i o l o g i c a l T r e a t m e n t S y s t e m
I n j e c t i o n s y s t e m o f 5 0 w e l l s , t a n k s , p i p e s , p u m p s , e t c .

S u b T o t a l
E P C M
C o n t i n g e n c y
S u b T o t a l

T O T A L C A P I T A L C O S T S
O p e r a t i n g : S o u r c e C o n t r o l a n d M o n i t o r i n g

G r o u n d water m o n i t o r i n g p e r s o n n e l a n d e q u i p m e n t
G r o u n d water m o n i t o r i n g a n a l y t i c a l
G r o u n d w a t e r m o n i t o r i n g a n n u a l repor t p r e p a r a t i o n
S o u r c e C o n t r o l O p e r a t i n g a n d M a i n t e n a n c e

S u b T o t a l
E P C M
C o n t i n g e n c yS u b T o t a l

O p e r a t i n g : W a t e r R i g h t s a n d L a n d U s e R e s t r i c t i o n s
S u b T o t a lE P C M
C o n t i n g e n c y
S u b T o t a l

O p e r a t i n g : C o n t a i n a n d r e c y c l e c o n t a m i n a t e d a r t e s i a n . f l o w
S u b . T o t a l
E P C M
C o n t i n g e n c y
S u b T o t a l

O p e r a t i n g : I n - s i t u B i o l o g i c a l T r e a t m e n t i n A q u i f e r
S u b T o t a l
E P C M
C o n t i n g e n c y
S u b T o t a l

Q U A N T I T Y

1 L u m p S u m

20%
25%

1 L u m p S u m

20%
25%

1 T e c h
350 each
1 Lot
1%
1%
5%

1 Lot
1%
2%

1 L u m p S u m
5%
25%

1 L u m p S u m
5%
25%

U N I T C O S T

$ 6 3 . 1 2 3

$ 1 , 5 5 0 . 0 0 0

$50,000
$50

$20,000
$2.900,000

$10,000

$ 1 3 , 9 6 2

$2,000,000

T O T A L
C O S T x
$1000
$63
$63
$ 1 3
$ 1 6
$ 9 1
$ 1 , 5 5 0
$ 1 , 5 5 0
$ 3 1 0
$388
$2,248
$ 2 , 3 3 9

$50
$ 1 8
$20
$29
$1 17
$ 1
$6
$ 1 2 3
$ 1 0
$0
$0
$ 1 0
$ 1 4
$ 1 4
$0.7
$3.5
$18
$2,000
$2,000
$100
$500
$2,600
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A C T I V I T Y . . . • • . ' ' " • • : U : : x ; - - : ; ' ' . : ^ :
 ; • " • ' ; . ' : • •

• ' . ' - ' '

T O T A L Y E A R L Y O P E R A T I N G C O S T S
N E T P R E S E N T V A L U E

C a p i t a l C o s t s
O p e r a t i n g C o s t s

T O T A L N P V

. Q U A N T I T Y

6% d i s c o u n t
6% d i s c o u n t

U N I T C O S T

$ 2 , 3 3 9
$ 2 , 7 5 2

T O T A L
C O S T x
$1000
$ 2 , 7 5 2

$ 2 , 3 2 5
$4.349
$6,674

4. E x p e c t e d Outcomes o f the S e l e c t e d R e m e d y
Because there are a number of d i f f e r e n t l o c a t i o n s where the g r o u n d w a t e r or
t r e a t m e n t r e s i d u a l s can b e d i s p o s e d , t h e g o a l s o f t h e g r o u n d w a t e r
c o l l e c t i o n / t r e a t m e n t p r o j e c t a r e a f u n c t i o n o f d i s p o s a l l o c a t i o n . F o r t h e c o l l e c t i o n
of c o n t a m i n a t e d s p r i n g , s e ep and a r t e s i a n w e l l waters , there i s no s e l e n i u m
c o n c e n t r a t i o n l i m i t a t i o n s o l o n g a s t h e waters enter th e pro c e s s water c i r c u i t . In
t h i s case, the i n t e r a c t i o n o f the s e l e n i u m in the water wi th the s o l i d t a i l i n g s
m a t r i c e s r e s u l t i n t r ea tment o f t h e s e l e n i u m . T h e r e i s a s e l e n i u m d i s c h a r g e l i m i t
i n t h e U P D E S p e r m i t which a p p l i e s t o o u t f a l l s 0 1 2 a n d 008. T h i s l i m i t must b e
met. F o r c o l l e c t i o n o f c o n t a m i n a t e d s p r i n g , s e ep a n d a r t e s i a n w e l l water s
f o l l o w i n g c l o sure o f m i n i n g and m i l l i n g a c t i v i t i e s , t h e water may b e d i s c h a r g e d
i n t o t h e Great S a l t Lake w i t h o u t t r e a t m e n t i f t h e s e l e n i u m c o n c e n t r a t i o n s a r e
b e l o w 0.027 m g / L S e . I f t h e c o n c e n t r a t i o n o f s e l e n i u m i n t h e s p r i n g , s e e p , a n d
a r t e s i a n w e l l waters exceed t h i s l i m i t , the waters must be t r e a t e d , a s d e s c r i b e d in
t h e s e l e c t e d remedy. F o r d i s c h a r g e t o t h e G r e a t S a l t Lake , t h e e f f l u e n t s h a l l
c o n t a i n s e l e n i u m c o n c e n t r a t i o n s n o grea t er than 0.027 m g / L S e . I f t h e d i s c h a r g e
o f the g r o u n d w a t e r i s d i r e c t e d to any p o r t i o n o f the w e t l a n d s , the g r o u n d w a t e r
must achieve th e s i t e s p e c i f i c water q u a l i t y goal a s d e r i v e d in th e w e t l a n d s
m o n i t o r i n g p r o j e c t (see R O D S e c t i o n 7 . O U 2 2 ) . I f t h e t r e a t m e n t e f f l u e n t i s t o b e
d i s c h a r g e d t o any p o r t i o n o f t h e w e t l a n d s , i t must a ch i eve th e s i t e s p e c i f i c water
q u a l i t y goal f o r t h e w e t l a n d s . T h e r e i s n o s p e c i f i c goal f o r t h e i n - s i t u r e m e d i a t i o n
p r o j e c t area. The p o i n t o f c o m p l i a n c e i s to be measured at the K e s s l e r
S p r i n g s / S e e p sy s t em.

L . S t a t u t o r y D e t e r m i n a t i o n s
U n d e r C E R C L A § 1 2 1 a n d t h e N C P , t h e lead agency must s e l e c t r emed i e s that a r e
p r o t e c t i v e o f human h e a l t h and the e n v i r o n m e n t , c o m p l y w i t h a p p l i c a b l e or r e l e v a n t and
a p p r o p r i a t e r equ ir ement s ( u n l e s s a s t a t u t o r y waiver i s j u s t i f i e d ) , ar e c o s t - e f f e c t i v e , and
u t i l i z e p ermanent s o l u t i o n s and a l t e r n a t i v e t r ea tment t e c h n o l o g i e s or resource recovery
t e c h n o l o g i e s t o t h e max imum e x t e n t p r a c t i c a b l e . I n a d d i t i o n , C E R C L A i n c l u d e s a
p r e f e r e n c e f o r r e m e d i e s that e m p l o y t r e a t m e n t that p e r m a n e n t l y a n d s i g n i f i c a n t l y r educe s
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the v o l u m e , t o x i c i t y or m o b i l i t y of hazardou s wastes as a p r i n c i p a l e l ement and a bias
a g a i n s t o f f - s i t e d i s p o s a l o f u n t r e a t e d waste s . T h e f o l l o w i n g s e c t i o n s d i s c u s s h o w t h e
S e l e c t e d R e m e d y meet s th e s e s t a t u t o r y r equ ir ement s .

1 . P r o t e c t i o n o f H u m a n H e a l t h a n d t h e E n v i r o n m e n t
T h e S e l e c t e d Remedy w i l l p r o t e c t human h e a l t h a n d t h e env ironment t h r o u g h t h e
t r ea tmen t o f g r o u n d w a t e r t a i n t e d w i t h s e l e n i u m . T h e r e i s human no e x p o s u r e to
because the water i s not a current or p o t e n t i a l d r i n k i n g water source. The w i l d l i f e
e x p o s u r e s are reduced t o a c c e p t a b l e l e v e l s by d i v e r s i o n o f th e s e e p s and s p r i n g s
away f r o m s e n s i t i v e h a b i t a t s a n d t r e a t m e n t o f t h e g r o u n d w a t e r b e f o r e d i s c h a r g e
i n t o th e env ironment .
2 . C o m p l i a n c e w i t h A p p l i c a b l e o r R e l e v a n t a n d A p p r o p r i a t e R e q u i r e m e n t s
S e c t i o n 1 2 1 ( d ) o f C E R C L A , 4 2 U . S . C . § 9 6 2 l ( d ) , t h e N a t i o n a l O i l a n d H a z a r d o u s
S u b s t a n c e s P o l l u t i o n C o n t i n g e n c y P l a n ( t h e " N C R " ) , 4 0 C F R Part 3 0 0 ( 1 9 9 0 ) ,
a n d g u i d a n c e a n d p o l i c y i s sued b y t h e E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( " E P A " )
require t h a t r e m e d i a l a c t i o n s u n d e r C E R C L A c o m p l y w i t h s u b s t a n t i v e p r o v i s i o n s
o f a p p l i c a b l e o r r e l e v a n t and a p p r o p r i a t e s t a n d a r d s , r e q u i r e m e n t s , c r i t e r i a , o r
l i m i t a t i o n s ( " A R A R s " ) f r o m S t a t e o f U t a h a n d f e d e r a l e n v i r o n m e n t a l laws a n d
S t a t e f a c i l i t y s i t i n g laws d u r i n g a n d a t t h e c o m p l e t i o n o f t h e r e m e d i a l a c t i o n .
T h e s e r equ ir ement s are t h r e s h o l d s t a n d a r d s that any s e l e c t e d r emedy must meet.
T h i s d o cument i d e n t i f i e s A R A R s t h a t a p p l y t o t h e a c t i v i t i e s t o b e c o n d u c t e d u n d e r
t h e N o r t h E n d G r o u n d w a t e r r e m e d i a l a c t i o n . T h e A R A R s o r g r o u p s o f r e l a t e d
A R A R s c o n t a i n e d in A p p e n d i x B are each i d e n t i f i e d by a s t a t u t o r y or r e g u l a t o r y
c i t a t i o n , f o l l o w e d by a b r i e f e x p l a n a t i o n o f the A R A R and how and to what e x t e n t
th e A R A R i s e x p e c t e d t o a p p l y t o t h e a c t i v i t i e s t o b e c o n d u c t e d u n d e r t h i s
r e m e d i a l a c t i o n .
S u b s t a n t i v e p r o v i s i o n s o f the r equ ir ement s l i s t e d in A p p e n d i x B are i d e n t i f i e d a s
A R A R s pursuant to 40 CFR § 300.400. A R A R s tha t are w i t h i n the s c o p e o f t h i s
r e m e d i a l a c t i on must be a t t a i n e d d u r i n g and at the c o m p l e t i o n of the r e m e d i a l
a c t i o n .
A R A R s are e i t h e r " a p p l i c a b l e " or "relevant and a p p r o p r i a t e . " Both t y p e s of
r e q u i r e m e n t s a r e m a n d a t o r y under S u p e r f u n d g u i d a n c e . A p p l i c a b l e r equ i r ement s
are t h o s e c l e a n u p s t a n d a r d s , s t a n d a r d s o f c o n t r o l , and o ther s u b s t a n t i v e
r e q u i r e m e n t s , c r i t e r i a or l i m i t a t i o n s p r o m u l g a t e d under f e d e r a l e n v i r o n m e n t a l or
s t a t e e n v i r o n m e n t a l f a c i l i t y s i t i n g laws tha t s p e c i f i c a l l y a d d r e s s a hazardou s
s u b s t a n c e , p o l l u t a n t , c o n t a m i n a n t , r e m e d i a l a c t i o n , l o c a t i o n , o r o ther c i r c u m s t a n c e
f o u n d at a C E R C L A s i t e . O n l y t ho s e s t a t e s t a n d a r d s t h a t are i d e n t i f i e d by a s t a t e
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in a t i m e l y manner and that are more s t r i n g e n t than f e d e r a l r e q u i r e m e n t s may be
a p p l i c a b l e .
R e l e v a n t a n d a p p r o p r i a t e r e q u i r e m e n t s a r e tho s e c l e a n u p s t a n d a r d s , s t a n d a r d s o f
c o n t r o l , and o t h e r s u b s t a n t i v e r e q u i r e m e n t s , c r i t e r ia or l i m i t a t i o n s p r o m u l g a t e d
u n d e r f e d e r a l e n v i r o n m e n t a l o r s t a t e e n v i r o n m e n t a l o r f a c i l i t y s i t i n g l aws t h a t ,
w h i l e n o t " a p p l i c a b l e " t o hazardou s s u b s t a n c e s , p o l l u t a n t s , c o n t a m i n a n t s ,
r e m e d i a l a c t i o n s , l o c a t i o n s , or o th e r c i r c u m s t a n c e s a t a C E R C L A s i t e , a d d r e s s
p r o b l e m s o r s i t u a t i o n s s u f f i c i e n t l y s i m i l a r t o t h o s e e n c o u n t e r e d a t t h e C E R C L A
s i t e t ha t t h e i r u s e i s w e l l s u i t e d t o t h e p a r t i c u l a r s i t e . O n l y t h o s e s t a t e s t a n d a r d s
t h a t are i d e n t i f i e d in a t i m e l y manner and are more s t r i n g e n t than f e d e r a l
requirement s may be re levant and a p p r o p r i a t e .
The d e t e r m i n a t i o n that a r equirement i s r e l e v a n t and a p p r o p r i a t e i s a t w o - s t e p
pro c e s s : ( 1 ) d e t e r m i n a t i o n i f a r equ i r emen t i s r e l e v a n t a n d ( 2 ) d e t e r m i n a t i o n i f a
requirement i s a p p r o p r i a t e . I n g e n e r a l , t h i s i n v o l v e s a c o m p a r i s o n o f a number o f
s i t e - s p e c i f i c f a c t o r s , i n c l u d i n g a n e x a m i n a t i o n o f t h e p u r p o s e o f t h e r e q u i r e m e n t
a n d t h e p u r p o s e o f t h e p r o p o s e d C E R C L A a c t i o n ; t h e m e d i u m a n d s u b s t a n c e s
r e g u l a t e d by the requirement and the p r o p o s e d r e q u i r e m e n t ; the a c t i o n s or
a c t i v i t i e s r e g u l a t e d by the requirement and the r e m e d i a l a c t i o n ; and the p o t e n t i a l
use o f resources a d d r e s s e d in the requirement and the r e m e d i a l a c t i o n . W h e n the
a n a l y s i s r e s u l t s in a d e t e r m i n a t i o n that a requirement i s b o t h r e l e v a n t and
a p p r o p r i a t e , such a requirement must be c o m p l i e d w i t h to the same d e g r e e as i f i t
were a p p l i c a b l e .
A R A R s a r e c o n t a m i n a n t , l o c a t i o n , o r a c t i o n s p e c i f i c . C o n t a m i n a n t s p e c i f i c
r e q u i r e m e n t s a d d r e s s ch emica l or p h y s i c a l c h a r a c t e r i s t i c s o f c o m p o u n d s or
s ub s tanc e s on s i t e s . T h e s e v a l u e s e s t a b l i s h a c c e p t a b l e amount s or c o n c e n t r a t i o n s
of c h e m i c a l s which may be f o u n d in or d i s c h a r g e d to the ambient env ironment .
L o c a t i o n s p e c i f i c r e q u i r e m e n t s a r e r e s t r i c t i o n s p l a c e d u p o n t h e c o n c e n t r a t i o n s o f
hazardous sub s tance s or the conduct of c l e a n u p a c t i v i t i e s because t h e y are in
s p e c i f i c l o c a t i o n s . L o c a t i o n s p e c i f i c A R A R s r e l a t e t o t h e g e o g r a p h i c a l o r p h y s i c a l
p o s i t i o n s o f s i t e s , rather than to the nature o f c o n t a m i n a n t s a t s i t e s .
A c t i o n s p e c i f i c r equ ir ement s are u s u a l l y t e c h n o l o g y based or a c t i v i t y based
r equ i r emen t s or l i m i t a t i o n s on a c t i o n s taken w i th r e sp e c t to hazardou s s u b s t a n c e s ,
p o l h i t a n t s or c o n t a m i n a n t s . A given c l e a n u p a c t i v i t y w i l l t r i g g e r an a c t i o n
s p e c i f i c requirement. S u c h r equirement s d o n o t t h e m s e l v e s d e t e r m i n e t h e c l e a n u p
a l t e r n a t i v e , bu t d e f i n e how chosen c l e a n u p m e t h o d s s h o u l d b e p e r f o r m e d .
M a n y r equ ir ement s l i s t e d as A R A R s are p r o m u l g a t e d as i d e n t i c a l or near i d e n t i c a l
r e q u i r e m e n t s in bo th f e d e r a l and s t a t e law, u s u a l l y p u r s u a n t t o d e l e g a t e d
e n v i r o n m e n t a l p r o g r a m s a d m i n i s t e r e d by EPA and the s ta t e . The P r e a m b l e t o the
N C P p r o v i d e s tha t such a s i t u a t i o n r e s u l t s i n c i t a t i o n t o t h e s t a t e p r o v i s i o n a n d
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t r e a t m e n t o f the p r o v i s i o n as a f e d e r a l r e q u i r e m e n t .
A l s o c o n t a i n e d i n t h i s l i s t a r e p o l i c i e s , g u i d a n c e o r o ther sources o f i n f o r m a t i o n
which are "to be c ons idered" in the s e l e c t i o n of the r emedy and i m p l e m e n t a t i o n of
t h e record o f d e c i s i o n ( R O D ) . A l t h o u g h n o t e n f o r c e a b l e r e q u i r e m e n t s , th e s e
d o c u m e n t s ar e i m p o r t a n t sources o f i n f o r m a t i o n which EPA and th e S t a t e o f U t a h
D e p a r t m e n t o f E n v i r o n m e n t a l Q u a l i t y ( U D E Q ) m a y c o n s i d e r d u r i n g s e l e c t i o n o f
t h e r emedy, e s p e c i a l l y in regard t o t h e e v a l u a t i o n o f p u b l i c h e a l t h and
e n v i r o n m e n t a l r i s k s ; or which w i l l be r e f e r r e d to, as a p p r o p r i a t e , in s e l e c t i n g and
d e v e l o p i n g c l e a n u p a c t i o n s .
T h i s l i s t i n A p p e n d i x B c o n s t i t u t e s E P A ' s a n d U D E Q ' s f o r m a l i d e n t i f i c a t i o n a n d
d e t a i l e d d e s c r i p t i o n o f A R A R s f o r t h e r e m e d i a l a c t i o n a t t h e K e n n e c o t t N o r t h
Zone S i t e , N o r t h E n d G r o u n d w a t e r O p e r a b l e U n i t ( O U 2 3 ) .
3. Cost E f f e c t i v e n e s s
T h e s e l e c t e d r emedy i s cost e f f e c t i v e because, o f t h e l o w - m o d e r a t e cost r e m e d i e s ,
i t s t a n d s the best chance o f r e m e d i a t i o n o f the g r o u n d w a t e r in a t i m e l y manner,
p e r h a p s b e f o r e mine c l o s u r e . T h i s a l l o w s t h e u s e o f e x i s t i n g i n f r a s t r u c t u r e
p e r h a p s t h r o u g h o u t t h e ent ire p r o j e c t . T h e s m a l l i n v e s t m e n t u p f r o n t c o u l d y i e l d
s i g n i f i c a n t s av ing s i n t h e f u t u r e . T h e r emedy meet s t h e N C P c r i t e r i a because i t s
co s t s ar e p r o p o r t i o n a l t o i t s o v e r a l l e f f e c t i v e n e s s .
4 . U t i l i z a t i o n o f Permanent S o l u t i o n s a n d A l t e r n a t i v e T r e a t m e n t

T e c h n o l o g i e s
A l l o f t h e t r e a t m e n t m e t h o d s used i n t h e s e l e c t e d r emedy f i t t h e c a t e g o r y o f
i n n o v a t i v e t r e a t m e n t t e c h n o l o g i e s . The u s e o f t a i l i n g s and t h e iron in t h e t a i l i n g s
s l u r r y l i n e removes s e l e n i u m . A l t h o u g h t h e c h e m i s t r y i s n o t un ique , t h e t e c h n i q u e
o f u s i n g p r e - e x i s t i n g i n f r a s t r u c t u r e i s u n u s u a l . T h e u s e o f s e l e n i u m r e d u c i n g
microbe s as a t r e a t m e n t t e c h n o l o g y is i n n o v a t i v e and the s i t e was a c t u a l l y used to
e v a l u a t e the t e c h n i q u e . To our k n o w l e d g e , i n - s i t u u s e o f t h e s e microbe s was
t e s t e d f o r t h e f i r s t t ime a t t h i s s i t e . T h e t r e a t m e n t t e c h n o l o g y a d d r e s s e s t h e
s e l e n i u m ' c o n t a m i n a t i o n b y r e d u c i n g i t s m o b i l i t y ( s e l e n a t e i s converted t o
e l e m e n t a l s e l e n i u m ) , t o x i c i t y . a n d vo lume. T h e s e l e c t e d r emedy r e s u l t s i n
permanent c l e a n u p . T h e s e l e c t e d remedy s a t i s f i e s t h e s t a t u t o r y p r e f e r e n c e s f o r
use of p ermanent s o l u t i o n s and use of innova t iv e t e c h n o l o g y .
5. P r e f e r e n c e for T r e a t m e n t as a P r i n c i p a l E l e m e n t
Because the d i s p o s a l o f s p r i n g , seep and ar t e s i an waters in the p r o c e s s water
c i r cu i t p r o v i d e s t r e a t m e n t f o r s e l e n i u m ( b y s e q u e s t e r i n g t h e s e l e n i u m i n t o t h e
s o l i d m a t r i x o f t h e t a i l i n g s in th e c i r c u i t ) , because th e a q u i f e r i s b e i n g t r e a t e d in-
s i t u by s e l e n i u m r e d u c i n g microbe s , and because the b i o r e a c t o r t r e a t m e n t sy s t em
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w i l l b e used e x - s i t u f or th e s p r i n g water s h o u l d th e pro c e s s water c i r c u i t no l o n g e r
b e a v a i l a b l e , a l l o f t h e e l e m e n t s o f t h e s e l e c t e d r e m e d y i n v o l v e t r e a t m e n t . B y
u t i l i z i n g t r ea tment a s a s i g n i f i c a n t p o r t i o n o f t h e r emedy , t h e s t a t u t o r y p r e f e r e n c e
f o r r e m e d i e s t h a t e m p l o y t r e a t m e n t a s a p r i n c i p a l e l e m e n t i s s a t i s f i e d .
6. F i v e - Y e a r Review R e q u i r e m e n t s
Because t h i s remedy w i l l r e s u l t in hazardou s s u b s t a n c e s , p o l l u t a n t s , o r
c o n t a m i n a n t s r e m a i n i n g on- s i t e above l e v e l s t ha t a l l o w f o r u n l i m i t e d u s e a n d
u n r e s t r i c t e d e x p o s u r e , a s t a t u t o r y review w i l l b e c o n d u c t e d w i t h i n f i v e years a f t e r
i n i t i a t i o n o f r e m e d i a l a c t i o n t o ensure t h a t th e r emedy i s . or w i l l b e . p r o t e c t i v e o f
human h e a l t h and the environment.

M . D o c u m e n t a t i o n o f S i g n i f i c a n t C h a n g e s
T h e P r o p o s e d P l a n f o r t h e K e n n e c o t t N o r t h Zone S i t e i d e n t i f i e d A l t e r n a t i v e 4 B c o u p l e d
w i t h A l t e r n a t i v e s 3A and 3B for t h e r e f i n e r y p l u m e and A l t e r n a t i v e 2 f o r t h e s m e l t e r
p l u m e s . A f t e r review o f t h e p u b l i c c o m m e n t s , i t w a s d e t e r m i n e d t h a t n o s i g n i f i c a n t
change s t o th e r e m e d y , a s o r i g i n a l l y i d e n t i f i e d in th e P r o p o s e d P l a n , were nec e s sary or
a p p r o p r i a t e (see A p p e n d i x A ) .
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S e c t i o n 9 : S m e l t e r F a l l o u t ( K e n n e c o t t N o r t h Zone O U 1 9 )
A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n

1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e uni t
Fallou t f r o m s m e l t e r emi s s i on s i s a s u s p e c t e d source o f e l e v a t e d m e t a l s in nearby
s o i l s . T h e o l d e r r everbera tory s m e l t e r , a l t h o u g h e q u i p p e d w i t h some e m i s s i o n
c o n t r o l , had two short s t a ck s and mas s iv e a m o u n t s of p a r t i c i p a t e s and gases
sp ewed f r o m t h e s ta ck s . T h e s e v e r i t y o f t h e p r o b l e m i s d e m o n s t r a t e d b y t h e f a c t

• t ha t t h e s u l f u r d i o x i d e e m i s s i o n s k i l l e d most o f t h e v e g e t a t i o n i n t h e canyons
d o w n w i n d o f t h e s m e l t e r .
W i t h th e i n t r o d u c t i o n o f a new s m e l t i n g pro c e s s in 1979 ( N o r a n d a p r o c e s s ) , and
ere c t i on o f a 1200 f o o t s tack w i th i m p r o v e d e m i s s i o n c o n t r o l s , the s ta ck e m i s s i o n s
o f b o th p a r t i c u l a t e s and gases were much r e d u c e d . R e v e g e t a t i o n e f f o r t s in th e
d e n u d e d canyons behind the s m e l t e r began to show some success. W i t h the
current s m e l t e r wh i ch s t ar t ed up in 1996. s m e l t e r e m i s s i o n s were r educed even
f u r t h e r .
A summary o f nor th f a c i l i t i e s e m i s s i o n rate s i s g i v e n i n T a b l e 9 .1 .

T A B L E 9 . 1
S U M M A R Y O F N O R T H F A C I L I T I E S A T M O S P H E R I C E M I S S I O N R A T E S

Dates of '•'..• '•.•''
o p e r a t i o n : -

•' • • .!.. .

' - - ' . , ' • • . : - ,.-•'" ' '•••",

^ " F a c i l i t y ; E m i s s i o n s t o t h e a t m o s p h e r e v i a s t a ck s ( I b s / d a y )

: A r s e n i c . Lead S e l e n i u m
M I L L S

M a g n a
M o l y b d e n i t e
F l e a t T r e a t e r
A r t h u r
M o l y b d e n i t e
H e a t T r e a t e r

0.68

4.45 -

29.7

3.0

0.01

0.21

N O R A N D A S M E L T E R
1 9 7 9 - 1 9 9 5 '
1 9 7 9 - 1 9 9 5

M a i n S t a c k
Dryer

41.6
0.3

75.2
4.5

4.92
0.00
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Dates o f • ' . - . . - ' . ; ; . :operatioi i^ ::~::>x^v l-'E-aeiiityH .. .• .' 4.;V:.,:
J - ' . - ' = ^ - " : . * ? • ' . ^ - ' , U - ' . ^ ' " • i ' . . ; " . '- , i . • ' , . . , - • ' , . - , . ' Q - J ' • ; • , . • ' . ' . , ; • • . • • ; . - ,

V - C ; ^ ? ; ^ ' " ; ! ' ' - • ' : ' \: ; "i; .-

^Emiss ions to- the., a tmo spher e via s tacks (Ibs/day)*.";•-;•!>;;•: •" • •: : • .-;.\ /•; . ••• .. "

^Arsenic Lead S e l e n i u m .
R E F I N E R Y
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5

1 9 5 0 - 1 9 9 5

R e f i n e d f u r n a c e s
A n o d e f u r n a c e s
S l u d g e Roas t er s
C o o l i n g T o w e r
Dore
P r e c i p i t a t o r
B y - p r o d u c t
retort

0.00
0.04
8.02
4.52
0.07

0.17

0.01
0.08
0.18
0.27
0.67

0.32

0.01
0.53
41.49
10.35
0.30

3.30

H I S T O R I C R E V E R B E R A T O R Y S M E L T E R
1 9 0 6 - 1 9 7 9 Reverberatory

S m e l t e r
1 4 1 6 5 1 8 . 6 27.4

The l a r g e s t source o f arsenic and l e a d a t m o s p h e r i c e m i s s i o n s was the var iou s
s m e l t i n g o p e r a t i o n s , i n p a r t i c u l a r t h e o l d e r r ev erb era tory s m e l t e r ; whereas, t h e
l a r g e s t source o f s e l e n i u m wa s t h e r e f i n e r y . The s e v e r i t y o f t h e a t m o s p h e r i c
p a t h w a y c a n b e e s t i m a t e d u s i n g ar s enic a s a n e x a m p l e . I f t h e 1416 I b s / d a y
e m i s s i o n rate wa s r e p r e s e n t a t i v e o f th e e n t i r e h i s t o r y o f th e r e v e r b e r a t o r ) ' s m e l t e r
( 1 9 0 6 - 1 9 7 9 ) , th e t o t a l arsenic e m i t t e d f r o m th e s ta ck wou ld b e amount ed t o
1 8,864 t o n s o f ar s enic . I f t h e N o r a n d a s m e l t e r ( 1 9 7 9 - 1 9 9 5 ) e m i s s i o n s a r e a d d e d

( 1 2 2 t o n s ) , t h e t o t a l ar s enic e m i t t e d b y t h e s m e l t e r s w o u l d amount t o 18.986 tons .
T h e s m e l t e r e m i s s i o n s w o u l d have i m p a c t e d a l l l a n d s a n d water i n t h e v i c i n i t y o f
t h e s m e l t e r a n d r e f i n e r y . T h i s O p e r a b l e U n i t ( O U 1 9 ) , however, i n c l u d e s o n l y
tho s e areas which were not i m p a c t e d by d u m p i n g , l e a k s or s p i l l s f r o m the
s m e l t i n g a n d r e f i n i n g o p e r a t i o n s . F o r e x a m p l e , t h e G a r f i e l d w e t l a n d s were
u n d o u b t e d l y i m p a c t e d b y a t m o s p h e r i c f a l l o u t , b u t t h e y were a l s o i m p a c t e d b y
d u m p s , s p i l l s , c o n t a m i n a t e d s p r i n g s , c o n t a m i n a t e d w e l l s a n d d r e d g e s p o i l s .
T h e r e f o r e , t h e G a r f i e l d W e t l a n d s , t h o u g h c e r t a i n l y i m p a c t e d b y a t m o s p h e r i c
e m i s s i o n s , are no t i n c l u d e d in t h i s p a r t i c u l a r o p e r a b l e un i t . A r e a s i n c l u d e d in OU
1 9 i n c l u d e : u p p e r K e s s l e r Canyon (above t h e f i r s t d a m ) , B l a c k Rock C a n y o n
(above t h e Black Rock T a i l i n g s P o n d ) , L i t t l e V a l l e y , a n d northern T o o e l e V a l l e y .
It s h o u l d b e noted that t h e i n v e s t i g a t i o n s were d e s i g n e d t o d e t e r m i n e what
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c o n t a m i n a n t s are pr e s en t in t h e s e a i r s h e d s now. The i n v e s t i g a t i o n s d id no t
a t t e m p t t o d r i l l t h r o u g h t h e years o f s e d i m e n t t o d i s c o v e r t h e o r i g i n a l e m i s s i o n s ,
but were d e s i g n e d to d e t e r m i n e what was lef t of the r e s i d u a l c o n t a m i n a t i o n in the
s u r f a c e s o i l s . Because o f t h e s m a l l e r p a r t i c l e s ize s o f t h e e m i s s i o n s , t h e d e p o s i t e d
p a r t i c l e s were s u s p e c t e d to have m i g r a t e d via s u r f a c e water r u n o f f and wind
eros ion to r e s p e c t i v e down g r a d i e n t r e t e n t i o n areas ( i . e . , water contro l dams ,
w e t l a n d s , l ower e l e v a t i o n areas, e t c . ) H e n c e , s u r f i c i a l s o i l s were d e t e r m i n e d t o b e
the r e m a i n i n g e x p o s u r e p o i n t and source o f r i s k to b o t h e c o l o g i c a l and human
r e c e p t o r s f r o m e l e v a t e d l e v e l s o f t h e c o n t a m i n a n t s o f concern. T o d a t e , t h e
m a j o r i t y of the canyons are i n a c c e s s i b l e to the general p u b l i c , as w e l l as the
m a j o r i t y o f on-s i t e workers. Curr en t r i s k s o f e x p o s u r e t o w i l d l i f e p o t e n t i a l l y
remain because o f s e l e n i u m c o n c e n t r a t i n g p l a n t s , such a s wh i t e t o p .
2. F a c i l i t i e s l o c a t e d w i t h i n OU 19
T h e l o c a t i o n s w i t h i n O U 1 9 i n c l u d e t h e f o l l o w i n g areas: K e s s l e r C a n y o n (above
t h e l owe s t d a m ) , L i t t l e V a l l e y , B l a c k Rock C a n y o n ( e x c e p t B l a c k Rock T a i l i n g s
P o n d ) , and th e Erda A i r s h e d . A r e a s b e l o w the l owe s t dam in K e s s l e r C a n y o n are
i n c l u d e d in OU 13, the S m e l t e r o p e r a b l e un i t .
T h e Erda A i r s h e d i n c l u d e s t h e more n o r t h e r n p o r t i o n s o f T o o e l e C o u n t y a l t h o u g h
s a m p l e s were c o l l e c t e d f a r t h e r s ou th . E l e v a t e d heavy meta l c o n c e n t r a t i o n s were
f o u n d near t h e f o r m e r I n t e r n a t i o n a l S m e l t e r . T h e s e areas a r e N O T i n c l u d e d i n
t h i s O U , n o r a r e t h e y a part o f t h e K e n n e c o t t s i t e s a n y l o n g e r . T h e I n t e r n a t i o n a l
S m e l t e r i m p a c t s o n a g r i c u l t u r a l g r o u n d s i n T o o e l e V a l l e y a r e b e i n g i n v e s t i g a t e d
and a d d r e s s e d i f necessary a s a part o f t h e I n t e r n a t i o n a l S m e l t i n g and R e f i n i n g
N P L s i t e .

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1 . A c t i v i t i e s a t t h e s i t e w h i c h l ed t o c o n t a m i n a t i o n

Kessler Canyon: K e s s l e r Canyon is a d r a i n a g e at the northern end of the Oquirrh
M o u n t a i n s . Because the K e n n e c o t t s m e l t e r c o m p l e x i s l o c a t e d a t the mouth o f
t h i s canyon, and the p r e v a i l i n g wind d i r e c t i o n was toward the canyon, t h i s area
was most s e v e r e l y i m p a c t e d by s m e l t e r e m i s s i o n s . The canyon is c harac t e r i z ed by
a l a r g e g e n t l y s l o p i n g v a l l e y w i t h s t e e p h i l l s i d e s s u r r o u n d i n g t h e v a l l e y o n t h e
ea s t , west and s ou th e rn s i d e s .
I n t h e e a r l y days o f s m e l t e r o p e r a t i o n s , recoveries o f e m i s s i o n s were n o t very
good l e a d i n g one observer to note that most of the m e t a l s e x i t e d the s m e l t e r not in
p r o d u c t , b u t u p t h e smoke s ta ck d e p o s i t i n g a l l over t h e nearby h i l l s i d e s . S u l f u r
e m i s s i o n s were v i r t u a l l y u n c o n t r o l l e d a n d t h e s u l f u r d i o x i d e d e v a s t a t e d t h e
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v e g e t a t i o n i n t h e nearby m o u n t a i n s , e s p e c i a l l y i n K e s s l e r C a n y o n l o c a t e d d i r e c t l y
b e h i n d t h e s m o k e s t a c k s .
K e s s l e r C a n y o n ' s d e n u d e d h i l l s i d e s c o u l d n o l o n g e r h o l d water f r o m s torms a n d
m u d f l o w s were f a i r l y common. A storm event in 1927 r e s u l t e d in a m u d f l o w
w h i c h knocked 3 l i n e s o f o r e cars b eh ind th e s m e l t e r o f f t h e i r t r a c k s and th en
f l o w e d i n t o t h e s m e l t e r roas t er house. T h e m u d f l o w w a s s o s t r o n g i t c o n t a i n e d
l a r g e b o u l d e r s a n d tree s t u m p s . I n r e s p o n s e t o t h i s ev en t , several f l o o d c o n t r o l
p r o j e c t s were i n i t i a t e d . T h r e e dams were b u i l t i n K e s s l e r Canyon b e h i n d t h e
s m e l t e r a n d t h e 4 ' x 6 ' c u l v e r t u n d e r t h e s m e l t e r w a s e n l a r g e d t o 2 2 ' x 2 2 ' . T h e
three barrier dams had to be raised a s s e d i m e n t f i l l ed up the b a s i n s b e h i n d the
dams f o l l o w i n g s torms in 1938 , 1939 , and 1945 . T o d a y , one s p i l l w a y crest ha s
reached a h e i g h t o f 1 1 4 f e e t above t h e o r i g i n a l canyon f l o o r . U n d o u b t e d l y , f o r m e r
s m e l t e r e m i s s i o n s were r e m o b i l i z e d d u r i n g th e s e events . One s t u d y of a 90
m i n u t e s torm event i n d i c a t e d t h a t the water had m o b i l i z e d 5 .3 kg o f ar s eni c , 12.9
kg o f l e a d and 1.9 kg o f s e l e n i u m . EPA s u s p e c t s t ha t a f r a c t i o n o f the
a t m o s p h e r i c f a l l o u t ha s washed down f r o m th e s l o p e s and c o l l e c t e d in t h e
s e d i m e n t b a s i n s b e h i n d th e dams.
K e n n e c o t t a l s o began a r e v e g e t a t i o n c a m p a i g n t o reduce th e r u n o f f event s in th e
canyon. N o n - n a t i v e p l a n t s were u s ed , e s p e c i a l l y a l f a l f a . R e c e n t l y , a n e c o l o g i c a l
r i s k a s s e s sment f o u n d tha t i n K e s s l e r C a n y o n , t h e n a t i v e p l a n t s c o m p r i s e d 5 6 % o f
the t o t a l v e g e t a t i o n in c o m p a r i s o n to nearby Coon C a n y o n which had 73% n a t i v e
p l a n t s . - K e s s l e r C a n y o n i s f r e q u e n t e d b y a l a r g e e l k herd t o d a y .
K e s s l e r Creek , which f l o w s o n l y f o l l o w i n g ra in even t s , i s u n c l a s s i f i e d b y t h e s t a t e .
The areas b e h i n d the dams are dry as w e l l .
Little Valley: L i t t l e V a l l e y , l o c a t e d j u s t across t h e s ou th d i v i d e f r o m K e s s l e r
C a n y o n , w a s a l s o d e n u d e d o f v e g e t a t i o n d u e t o h i g h s u l f u r e m i s s i o n s o f t h e
s m e l t e r s a t G a r f i e l d . L i k e K e s s l e r C a n y o n , L i t t l e V a l l e y w a s prone t o m u d f l o w s
d u r i n g s t orm event s because t h e s o i l s , l a c k i n g v e g e t a t i o n , c o u l d n o t h o l d t h e
water. M a j o r f l o o d event s occurred in Li t t l e V a l l e y a t t h e same t i m e a s in K e s s l e r
Canyon. I n 1 9 3 0 , a f l o o d o r i g i n a t e d i n L i t t l e V a l l e y a n d f l o w e d t h r o u g h o u t
downtown M a g n a , even w a s h i n g away homes on Firs t W e s t and S e c o n d W e s t
s t r e e t s . D i t c h e s became rivers of mud.
I n r e s p o n s e , d u r i n g t h e G r e a t D e p r e s s i o n , t h e government b u i l t t w o d i k e s , a n d a
c u l v e r t under th e B i n g h a m and G a r f i e l d R a i l r o a d t rack s wa s i m p r o v e d t o p r ev en t
b o u l d e r s f r o m c l o g g i n g t h e s t r u c t u r e . T h e d i k e s saved M a g n a o n several
occas ions f r o m f u r t h e r f l o o d events . T h e r e v e g e t a t i o n e f f o r t s i n L i t t l e V a l l e y b y
the c i t i z e n s of M a g n a began as a c i v i c p r o j e c t , and was l a t e r c o n t i n u e d by
K e n n e c o t t . N o n - n a t i v e s p e c i e s were f e a t u r e d in bo th e f f o r t s . A survey d u r i n g th e
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e c o l o g i c a l r i sk as s e s sment f o u n d t h a t th e v e g e t a t i o n was 54% n a t i v e s p e c i e s .
Unti l r e c e n t l y , th e l a n d wa s l e a s e d t o a l o c a l rancher f or u s e in g r a z i n g l i v e s t o c k .
C u r r e n t l y , L i t t l e V a l l e y remains p r i v a t e l y owned a n d i s used p r i m a r i l y b y t h e de er
a n d e l k h e rd s l o c a t e d i n t h e n o r t h e r n Oquirrh M o u n t a i n s f o r g r a z i n g . K U C C
m a i n t a i n s i t s main n o r t h / s o u t h r a i l c o r r i d o r f o r p o t e n t i a l f u t u r e l a n d u s e a n d a l s o
m a i n t a i n s a t a i l i n g s p i p e l i n e t h r o u g h t h e canyon.
T h e B o n n e v i l l e C r u s h e r i s i n t h e wa t er shed o f L i t t l e V a l l e y a n d r u n o f f c o n t a i n i n g
mine wastes c o l l e c t e d i n b a s i n s created b y t h e d i k e s . ( S e e t h e B o n n e v i l l e C r u s h e r
o f O U 1 5 ) . O p e r a t i o n s a t t h e B o n n e v i l l e C r u s h e r began in 1966 and o p e r a t e d u n t i l
the f a c i l i t y was shut down in 2001. Ore f r o m the B i n g h a m Pit was b r o u g h t to the
s i t e via rail cars and p l a c e d onsi te p r i o r to pro c e s s ing . The proce s s i n v o l v e d
p l a c i n g the ore rock i n t o l a r g e r o t a t i n g drums w i t h s t e e l rods in i t and r o t a t i n g the
m a t e r i a l u n t i l t h e rock wa s broken up i n t o s m a l l p i e c e s . The or e s l u r r y ( c o m p r i s e d
m o s t l y o f f i n e p a r t i c l e s ) w a s sent v i a g r a v i t a t i o n a l f l o w t o t h e m i l l s l o c a t e d a t t h e
N o r t h End for c o n c e n t r a t i n g . P r o c e s s m a t e r i a l s such as ore , coal and c o n c e n t r a t e
were d u m p e d at or near the s i t e for p r o c e s s i n g and s t o r a g e . T h e s e m a t e r i a l s were
s u b j e c t t o erosion a n d l e a c h i n g b y s u r f a c e water, p o t e n t i a l l y i m p a c t i n g down
g r a d i e n t r e t e n t i o n areas a n d l o c a l i z e d ground water. T h e s i t e w a s e v e n t u a l l y
c l e a n e d up by K e n n e c o t t p r i o r to c l o s u r e .
Black Rock Canyon: L o c a t e d j u s t west o f K e s s l e r Canyon i s B l a c k Rock C a n y o n ,
about ' / 2 m i l e s o u t h w e s t o f t h e s m e l t e r . L i k e K e s s l e r C a n y o n a n d L i t t l e V a l l e y ,
s m e l t e r e m i s s i o n s o f s u l f u r d i o x i d e d e v a s t a t e d t h e v e g e t a t i o n i n B l a c k Rock
C a n y o n . A t t h e mou th o f B l a c k Rock C a n y o n i s a g e o l o g i c f e a t u r e c a l l e d B l a c k
Rock a l o n g t h e shores o f t h e G r e a t S a l t Lake .
The area was s e t t l e d by ranchers and two Grea t Salt Lake re sor t s were f o u n d e d
near B l a c k Rock. A l t h o u g h the v e g e t a t i o n in B l a c k Rock was d e s t r o y e d by
s m e l t e r e m i s s i o n s , the area was l a r g e l y u n s e t t l e d and no f l o o d i n g ev en t s were
recorded . ( A t t e n t i o n w a s p r o b a b l y f o c u s e d o n nearby K e s s l e r C a n y o n a n d L i t t l e
V a l l e y i m p a c t s . )
The f l o o r of the canyon has been used as a borrow area by K e n n e c o t t and the U t a h
D e p a r t m e n t of T r a n s p o r t a t i o n when the roadbed of 1-80 was e l e v a t e d due to r i s i n g
l a k e l e v e l s . Locat ed near the mouth o f the canyon was a d u m p o f s l a g t a i l i n g s
which were p l a c e d in one of the borrow areas and then covered and r e v e g e t a t e d
(see OU 13). T o d a y , the f l o o r o f the canyon i s b e i n g l ea s ed to Monroc for sand
and gravel m i n i n g . At the s u g g e s t i o n of the a g e n c i e s , the l ea s e r equire s that no
m a t e r i a l s l eave t h e s i t e w i t h c o n c e n t r a t i o n s e x c e e d i n g 5 0 0 m g / K g l e a d a n d / o r 5 0
m g / K g arsenic: Because the sand and gravel can be used in any s e t t i n g and at any
l a n d u s e . t h e - v a l u e s must c o i n c i d e w i t h u n r e s t r i c t e d l a n d u s e l e v e l s . F o l l o w i n g
sand and grave l m i n i n g . M o n r o c i s required by K e n n e c o t t to r e p l a c e the t o p s o i l
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and r e v e g e t a t e the area.
Erda airshed: S m e l t e r e m i s s i o n s p o t e n t i a l l y i m p a c t e d t h e s o i l s i n t h e i n h a b i t e d
S a l t Lake V a l l e y a n d T o o e l e V a l l e y . T h e p o t e n t i a l c o n t a m i n a t i o n i n S a l t Lake
V a l l e y a t M a g n a was s t u d i e d a s part o f a s e p a r a t e o p e r a b l e uni t ( O U 9 ) . T o o e l e
V a l l e y i s l o c a t e d j u s t t o t h e west o f t h e O q u i r r h M o u n t a i n s and was. u n t i l r e c e n t l y ,
l a r g e l y a g r i c u l t u r a l a n d ranch l a n d . T h r e e c o m m u n i t i e s , Lake P o i n t , S t a n s b u r y
P a r k , and Erda. are l o c a t e d in the nor th part of the v a l l e y and w o u l d have been

. most s e r i o u s l y a f f e c t e d b y G a r f i e l d s m e l t e r f a l l o u t i n T o o e l e V a l l e y . T h e main
a g r i c u l t u r a l p r o d u c t s o f th e area are a l fa l fa and hay, bu t there are numerous
g a r d e n s there a l s o . A s cr e en ing s t u d y o f t h i s area i n d i c a t e d very l i t t l e r e s i d u a l
c o n t a m i n a t i o n in the s o i l s of t h i s area.
2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
K e n n e c o t t i n v e s t i g a t o r s have s t u d i e d s t a c k e m i s s i o n s a n d a t m o s p h e r i c f a l l o u t f o r a
l o n g p e r i o d o f t i m e . A c o m p i l a t i o n o f s e l e c t e d r e s u l t s were i n c l u d e d i n t h e E R I -
L o g a n r e p o r t , wh i ch a l s o i n c l u d e s i n v e s t i g a t i o n s d u r i n g 1988. T h e c o m p i l a t i o n
covers e m i s s i o n rates and s t u d i e s d u r i n g th e t i m e when th e o l d e r r e v e r b e r a t o r ) '
s m e l t e r w a s i n o p e r a t i o n a n d l a t e r i n f o r m a t i o n d u r i n g t h e N o r a n d a S m e l t e r
o p e r a t i o n s . I n c l u d e d i n th e s e s t u d i e s were du s t f a l l m e a s u r e m e n t s ( a c t u a l f a l l o u t
r a t e s ) , e m i s s i o n rates as a f u n c t i o n o f t i m e , and ch emi ca l c h a r a c t e r i z a t i o n of the
f a l l o u t . I t w a s c l e a r tha t some o f th e s e e a r l y s t u d i e s were n o t p e r f o r m e d f o r t h e
p u r p o s e s o f e n v i r o n m e n t a l i m p a c t s t u d i e s , but rather was an a s s e s sment of how
much p r o d u c t w a s l o s t o u t t h e s t a c k s . I t w a s common f o r t h e s t u d i e s t o i n c l u d e
c o p p e r , g o l d and s i l v e r among the a n a l y t e s . A summary o f the more recent
s t u d i e s i s g i v e n in T a b l e 9.2.

T A B L E 9 . 2
C H A R A C T E R I Z A T I O N O F C A N Y O N S B E H I N D T H E S M E L T E R

D a t e ; ' ; ' - . ; ; ; ; ^ ; - : ; . , ; . ':'^.^;:-^
1988

1994

1994

^ ? V J S - ^ S 1 S S : ; ; : 5 ' :

S t u d y o f s o i l s , p l a n t s , a n i m a l s
in airshed of K e n n e c o t t
f a c i l i t i e s
S t u d y o f s o i l s a n d p l a n t s i n
several canyons of the
Oquirrh M o u n t a i n s f o r
e c o l o g i c a l r i sk as se s sment
S t u d y o f s o i l c o n c e n t r a t i o n s
i n T o o e l e V a l l e y ( E r d a area)

' P e r f o r m e d ' b y
E R I - L o g a n ( U t a h S t a t e
U n i v e r s i t y p e r s o n n e l )

e p & t f o r K e n n e c o t t , under
s u p e r v i s i o n o f E P A

S A I C f o r U D E Q
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Date
1998

S t u d y -
S t u d y o f s e d i m e n t s b eh ind
K e s s l e r dams as part of the
N o r t h E n d S o i l s
c h a r a c t e r i z a t i o n

P e r f o r m e d by
K e n n e c o t t under s u p e r v i s i o n
o f E P A .

The f o c u s o f t h e s t u d i e s in th e canyons c ent ered on e c o l o g i c a l r i s k due t o r e s i d u a l
c o n t a m i n a t i o n f r o m t h e sme l t e r s . T h e various canyons ( C o o n , L i t t l e V a l l e y ,
K e s s l e r , B l a c k Rock, a n d P i n e ) w i t h i n t h e f a l l o u t zones o f t h e h i s t o r i c s m e l t e r s
were i n v e s t i g a t e d to d e t e r m i n e if there was a r i s k p o s e d by the many years of
s m e l t e r e m i s s i o n s c o n t a i n i n g e l e v a t e d c o n c e n t r a t i o n s o f arsenic , l e a d , c o p p e r ,
s e l e n i u m , c a d m i u m a n d zinc ( c o n t a m i n a n t s o f concern). T h e i n v e s t i g a t i o n
combined i n f o r m a t i o n o n e x p o s u r e a n d p o t e n t i a l e c o l o g i c a l e f f e c t s w i t h s i t e -
s p e c i f i c i n f o r m a t i o n on the c onc en tra t i on s of the c on taminant s of concern, i n t o an
o v e r a l l a s s e s sment o f t h e p o t e n t i a l e c o l o g i c a l r i s k s t o p l a n t s a n d w i l d l i f e .
T h e e c o l o g i c a l r i sk a s s e s sment w a s p e r f o r m e d t o answer t w o q u e s t i o n s : ( 1 ) W e r e
the current c o n c e n t r a t i o n s o f the c h e m i c a l s o f concern h i g h e n o u g h in the s o i l and
v e g e t a t i o n t o a d v e r s e l y a f f e c t p o p u l a t i o n s o f h erb ivorou s m a m m a l s i n t h e
northern Oquirrh Mountains? (2) Were the current concentrat ions of the
c h e m i c a l s o f concern h i g h enough in t e r r e s t r i a l i n v e r t e b r a t e s and s m a l l mammal
t i s s u e s t o s u g g e s t t h e p o t e n t i a l f o r o b s e r v a b l e adver s e e f f e c t s t o p o p u l a t i o n s o f
i n s e c t i v o r e s and carnivore s in the nor thern O q u i r r h M o u n t a i n s ?
Both q u e s t i o n s were a d d r e s s e d by c o m p a r i n g the measured c h e m i c a l s o f concern
concentrat ions in the soil and p o t e n t i a l f o o d material at the t ime the s t u d y was
c o n d u c t e d , wi th t h e l o w e s t N o O b s e r v a b l e A d v e r s e E f f e c t s Leve l ( N O A E L s )
based on l a b o r a t o r y t o x i c i t y t e s t s , and w i t h s i t e s p e c i f i c i n f o r m a t i o n on pr e s enc e
or absence o f e f f e c t s t o a n i m a l s . The c o m p a r i s o n s l ead to the d e v e l o p m e n t o f a
s p e c i f i c r i s k q u o t i e n t , a p p l i c a b l e f o r each p a r t i c u l a r s a m p l e g r o u p a n d f o r each o f
th e c h e m i c a l s o f concern.
T h e i n v e s t i g a t i o n d e t e r m i n e d tha t e x c e edance s o f t h e r i sk q u o t i e n t occurred
r e l a t i v e t o c o p p e r , l ead a n d s e l e n i u m , f o r a l l s i x o f t h e s a m p l e d g r o u p s . S o m e o f
the i n f o r m a t i o n w a s - s p e c u l a t i v e as it was based on i n f o r m a t i o n tha t may not best
r epr e s en t the p a r t i c u l a r s i t e c o n d i t i o n s , bu t was the c l o s e s t r e p r e s e n t a t i v e
i n f o r m a t i o n f or th e s p e c i e s g r o u p a t that t i m e . T a b l e 9 .3 p r o v i d e s a l i s t i n g o f t h e
s p e c i e s d e m o n s t r a t i n g a ri sk q u o t i e n t greater than 1 for a p a r t i c u l a r c h e m i c a l o f
concern. I t i s t h e o r e t i c a l l y p o s s i b l e t o observe a n e n v i r o n m e n t a l e f f e c t i f t h e r i s k
q u o t i e n t e x c e e d s a v a l u e of one.
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T A B L E 9 . 3
E C O L O G I C A L H A Z A R D Q U O T I E N T S E X C E E D I N G 1

H a z a r d Q u o t i e n t = S i t e C o n c e n t r a t i o n s / N o O b s e r v a b l e A d v e r s e E f f e c t s L e v e l
( H a z a r d Q u o t i e n t = S i t e C o n c e n t r a t i o n s / L o w e s t O b s e r v a b l e A d v e r s e E f f e c t s L e v e l )

, - - ' - ' • * ; • • • ; ' • < \-k-

Omni-
vorous
m a m m a l s
H e r b i -
vorous
mammal s
I n s e c t i -
vorous
b i r d s
I n s e c t i -
vorous
m a m m a l s
Carni-
vorous
b i r d s
C a r n i -
vorous
m a m m a l s

: ; ' y § r s e n l c ^ p ^ ' ;
-

-

-

1.66 (no
d a t a )

-

-

^kcJmram^:!
-

-

-

-

-

-

^ C o p p e r
1 . 9 7 ( 1 . 5 5 )

1 . 4 4 ( 1 . 1 3 )

-

1 . 5 4 ( 1 . 0 5 )

-

1 . 1 9 ( 0 . 8 1 )

L e a d :
1 . 3 8 ( 0 . 1 2 )

1 . 1 1 ( 0 . 1 0 )

-

-

-

2 . 1 5 ( 0 . 3 3 )

S e l e n i u m
1 . 5 5 ( 0 . 6 2 )

1 . 7 6 ( 0 . 7 0 )

1 . 9 8 ( 1 . 5 8 )

1 . 8 9 ( 1 . 5 1 )

1 . 5 9 ( 0 . 5 3 )

2 . 9 2 ( 1 . 9 4 )

Z i n c
-

-

1 . 4 0 ( 0 . 7 0 )

-

-

-

A t t h e e n d o f t h e i n v e s t i g a t i o n , t h e e c o l o g i c a l c o n s u l t a n t s c o n c l u d e d t h a t :
• N o n e of the c h e m i c a l s of concern in the s o i l and the v e g e t a t i o n were

a d v e r s e l y a f f e c t i n g p o p u l a t i o n s o f h erb ivorou s m a m m a l s i n t h e nor th ern
O q u i r r h M o u n t a i n s .

• N o n e of the c h e m i c a l s of concern in the s o i l and the i n v e r t e b r a t e s were
a d v e r s e l y a f f e c t i n g p o p u l a t i o n s o f omnivorous m a m m a l s , such a s
Peromyscu s . in the nor thern Oquirrh M o u n t a i n s .

• A l t h o u g h zinc c o n c e n t r a t i o n s in i n v e r t e b r a t e s t h r o u g h o u t the northern
Oquirrh M o u n t a i n s were near t h e t o x i c i t y t h r e s h o l d s f o r b i r d s , t h e s e
c o n c e n t r a t i o n s may have r e f l e c t e d ba ckground c o n c e n t r a t i o n s in the
i n v e r t e b r a t e s and may not have r e p r e s e n t e d a r i s k to b i r d s . I n v e r t e b r a t e
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c o n c e n t r a t i o n s were no t c o r r e l a t e d w i t h s o i l c o n c e n t r a t i o n s and d id no t
a p p e a r to be a f u n c t i o n o f s m e l t e r e m i s s i o n s .

• S e l e n i u m in the i n s e c t i v o r e f o o d c h a i n s in K e s s l e r C a n y o n may no t p r e s e n t
a r i sk to i n s e c t i v o r o u s b i r d s or mammal s .

• S e l e n i u m c o n c e n t r a t i o n s in the i n v e r t e b r a t e s and s m a l l m a m m a l s o f
K e s s l e r and Black Rock C a n y o n s may p r e s e n t a r i sk to some carnivorous
b i r d s and mammal s .

• T h e h i g h e r s e l e n i u m c o n c e n t r a t i o n s i n t h e d i e t s o f i n s e c t i v o r e s a n d
carnivores at some of the s a m p l i n g s i t e s were re lated to the dominance of
p a l a t a b l e , s e l e n i u m c o n c e n t r a t i n g p l a n t s , such a s w h i t e t o p , a t t h e s e s i t e s .

• T h e s p r i n g 1 9 9 5 Releve s a m p l i n g i d e n t i f i e d 3 1 s p e c i e s n o t f o u n d i n t h e
summer o f 1 9 9 4 . T h e 1 9 9 5 f i n d i n g s s u p p o r t e d t h e c o n c l u s i o n f r o m t h e
s c r e en ing l e v e l e c o l o g i c a l r i sk a s s e s sment tha t there are no c h e m i c a l o f
c o n c e r n - r e l a t e d i n h i b i t i o n s o f t h e p l a n t c o m m u n i t y d i v e r s i t y o r s t r u c t u r e .

The a g e n c i e s e x t r a p o l a t e d t ha t t h e h i g h e s t r i s k wa s f r o m s e l e n i u m and i t wa s
c o n c l u d e d tha t t h i s w a s r e l a t e d t o t h e pr e s enc e o f p a l a t a b l e s e l e n i u m c o n c e n t r a t i n g
p l a n t s such as w h i t e - t o p . One o f the f a c t o r s t h a t c o n t r o l the a b i l i t y t o observe an
e f f e c t i n t h e s e l e c t e d s a m p l e g r o u p i s t h e ac tua l c o n c e n t r a t i o n o f t h e c h e m i c a l o f
concern and i t s p o t e n c y a t t ha t c o n c e n t r a t i o n s . T h o u g h th e c o n c e n t r a t i o n s o f t h e
c o n t a m i n a n t s of concern in some of the canyons were f o u n d to be at or near l e v e l s
t ha t w o u l d i n d i c a t e a s i g n i f i c a n t p o t e n t i a l r i s k t o t h e s u r v i v a l , growth and
r e p r o d u c t i o n o f t h e s a m p l e d s p e c i e s , t h e i n v e s t i g a t i o n d i d n o t f i n d e v i d e n c e o f
e f f e c t s i n t h e s a m p l e d s p e c i e s .
I t w a s r epor t ed tha t p l a n t c o m m u n i t i e s were s l o w l y i n c r e a s i n g i n acreage covered ,
as the so i l has been r e c o n d i t i o n e d , the sources of the c h e m i c a l s of concern have
been e l i m i n a t e d or s i g n i f i c a n t l y r educ ed . K e n n e c o t t c o n t i n u e s t o p r o m o t e th e
growth and p r o s p e r i t y o f the native v e g e t a t i o n to a s s i s t the p l a n t and w i l d l i f e
g r o u p s in the canyons to p r o s p e r .

C . S i t e C h a r a c t e r i s t i c s
1. . ' S i z e , t o p o g r a p h y : The three canyons in t h i s o p e r a b l e unit are charac t e r i z ed

by a g e n t l y s l o p i n g c e n t r a l v a l l e y surrounded by s t e e p m o u n t a i n s i d e s .
The t y p e s of v e g e t a t i o n vary as a f u n c t i o n of e l e v a t i o n and d egr e e of
r e v e g e t a t i o n e f f o r t s . The northern Oquirrh b l o c k where the s e canyons ar e
l o c a t e d i s c o m p r i s e d o f P a l e o z o i c s e d i m e n t a r y rocks, t y p i c a l l y dark gray
i n t e r b e d d e d l i m e s t o n e s , l i m e y q u a r t z i t e w i t h t h i n beds o f s h a l e s a n d
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s a n d s t o n e . K e s s l e r C a n y o n i s 3883 acres; L i t t l e V a l l e y i s 3696 acres; a n d
B l a c k Rock Canyon is 1434 acres.
T h e Erda a i r s h e d i s l o c a t e d i n t h e n o r t h e a s t e r n part o f t h e T o o e l e V a l l e y .
( S a l t Lake V a l l e y i s l o c a t e d o n t h e east s i d e o f t h e O q u i r r h M o u n t a i n s , a n d
T o o e l e V a l l e y i s l o c a t e d o n t h e west s i d e . ) T h e s i t e i n c l u d e d t h e
c o m m u n i t i e s o f E r d a , S t a n s b u r y P a r k , a n d L a k e p o i n t . T h e area o f T o o e l e
V a l l e y c h a r a c t e r i z e d by U D E Q was 18 ,560 acres.

2. S u r f a c e and s u b s u r f a c e f e a t u r e s :
The main man-made f e a t u r e s in K e s s l e r Canyon are three dams whi ch
were b u i l t t o p r o t e c t th e s m e l t e r a t th e mou th o f th e canyon. S e d i m e n t s
c o l l e c t b e h i n d t h e dams f o l l o w i n g c l o u d b u r s t s . D o m i n a t i n g t h e l a n d s c a p e
i s the 1200 ft. s m e l t e r s t a ck wh i ch can been seen anywhere in the canyon.
L i k e w i s e , t h e main man-made f e a t u r e s i n L i t t l e V a l l e y a r e ear th en d i k e s
b u i l t t o s l ow the r u n o f f and p r o t e c t th e town o f M a g n a a t th e mouth .
T h e r e are some c o r r a l s and f e n c e s wh i ch are r emnant s o f the d a y s when
L i t t l e V a l l e y w a s l ea s ed t o l o c a l ranchers .
B l a c k Rock C a n y o n , named for a g e o l o g i c f e a t u r e a t th e m o u t h o f th e
canyon, was f o r m e r l y used as a borrow area for c o n s t r u c t i o n s o i l s and
g r a v e l s used in the e l e v a t i o n o f the nearby I n t e r s t a t e 80 h i g h w a y . The
canyon f l o o r i s now the s i t e o f a sand and grave l m i n i n g o p e r a t i o n
( M o n r o c w i t h l a n d l ea s ed f r o m K e n n e c o t t ) . T h e I n t e r s t a t e H i g h w a y ,
B l a c k Rock , and th e G r e a t Sal t Lake ar e l o c a t e d a t t h e m o u t h o f B l a c k
Rock C a n y o n . R u i n s o f a W W I I a i r p l a n e crash have r e c e n t l y been
removed f r o m the canyon.
T h e Erda a ir shed i s c o m p r i s e d o f t h e c o m m u n i t i e s o f E r d a , S t a n s b u r y
Park, and L a k e p o i n t . At the t i m e o f s a m p l i n g , the s e c o m m u n i t i e s were
s m a l l and were surrounded by a g r i c u l t u r a l l a n d s used for a l fa l fa and hay.

. T h e s e c ommuni t i e s are now growing w i th suburban- l ik e character and
n o w have t h e t y p i c a l s t r u c t u r e s a s s o c i a t e d w i t h suburbs i n c l u d i n g hous e s ,
g a s s t a t i o n s , r e s t a u r a n t s , ' a n d a s s o c i a t e d i n f r a s t r u c t u r e .

3 . S a m p l i n g s t r a t e g y
T h e s a m p l i n g s t r a t e g i e s used f o r t h e e a r l i e r s a m p l i n g event s ( 1 9 7 4 , 1 9 8 8 )
in the ' canyons are not r e corded. For the C E R C L A a c t i o n , the s t u d i e s in
the canyon were p e r f o r m e d as a part of the E c o l o g i c a l R i s k A s s e s s m e n t for
the s i t e because the canyons do not have human p o p u l a t i o n s but are used
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a s open space a n d w i l d l i f e h a b i t a t . I n t h e s e s t u d i e s a s t r a t i f i e d random
s a m p l i n g gr id w a s e s t a b l i s h e d w i t h a 5 p o i n t c o m p o s i t e s a m p l e c o l l e c t e d
at each random grid p o i n t . At each p o i n t , s o i l s and v e g e t a t i o n were
c o l l e c t e d f o r c h e m i c a l a n a l y s i s a n d s p e c i e s o f p l a n t s were c o u n t e d a n d
q u a n t i f i e d f o r u s e i n d i v e r s i t y c a l c u l a t i o n s . P l a n t s were c h a r a c t e r i z e d w i t h
regard t o t h e i r na t iv e or n o n - n a t i v e ( i n t r o d u c e d ) s t a t u s . S a m p l e s were
c o l l e c t e d o n l y o n t h e f l a t t e r areas o f t h e canyon f l o o r s r a t h e r t h a n t h e s t e e p
h i l l s i d e s o f t h e canyons. T h e s a m p l i n g g r i d w a s s t r a t i f i e d t o account f o r
e l e v a t i o n d i f f e r e n c e s and the change of p l a n t c o m m u n i t i e s as a f u n c t i o n of
e l e v a t i o n . The r e s u l t s were th en c ompared to nearby canyons whi ch were
not as s e v e r e l y i m p a c t e d by s m e l t e r smoke e m i s s i o n s . A s i m i l a r a p p r o a c h
was used at the E r d a a i r s h e d w i t h a random g r i d l a i d out and then 5 p o i n t
c o m p o s i t e s a m p l e s c o l l e c t e d f o r each g r i d . F o r E r d a , o n l y s o i l s a m p l e s
were c o l l e c t e d .

4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n .
H i s t o r i c a l l i t e r a t u r e d o c u m e n t s that t h e e a r l y s m e l t e r c o m p l e x e m i t t e d
l a r g e amount s o f s u l f u r gase s which k i l l e d t h e v e g e t a t i o n i n t h e nearby
canyons. M e t a l p a r t i c i p a t e s were e m i t t e d a l s o , b u t t h e d a m a g e a p p e a r e d t o
have come f r o m t h e s u l f u r gase s . E a r l y s m e l t e r m e n m o n i t o r e d t h e s t a c k
e m i s s i o n s , no t because t h e y were concerned for the e n v i r o n m e n t a l
i m p a c t s , but rather because the l o s s o f m e t a l s v ia the s t a c k s i n d i c a t e d a
l o s s o f me ta l recovery and a l o s s o f p r o f i t s . Each new s m e l t e r i m p r o v e d
e m i s s i o n s c o n t r o l s . T h e current s m e l t e r h a s very l i t t l e e m i s s i o n s o f e i t h e r
s u l f u r gases o r m e t a l s .

5 . T y p e s o f c o n t a m i n a t i o n , q u a n t i t i e s
The p a r t i c u l a t e e m i s s i o n s o f t h e s m e l t e r s a t t h e s i t e had th e c h e m i c a l
c o m p o s i t i o n o f f l u e d u s t , w h i c h t o d a y i s c l a s s i f i e d a s a h a z a r d o u s waste.
The' ; quant i t i e s o f c o n t a m i n a n t s are h i g h l y uncer ta in because th ey are
e n t i r e l y d e p e n d e n t on very o ld . e m i s s i o n s d a t a and o l d e r meta l assay
t e c h n i q u e s , bu t a gross e s t i m a t e i s p o s s i b l e i f th e m o n i t o r i n g i s
r e p r e s e n t a t i v e o f t h e en t i r e o p e r a t i o n a l h i s t o r y o f t h e s m e l t e r s and r e f i n e r y .
I f t h e d a t a i n T a b l e 9 . 1 . a r e p r o j e c t e d over t h e o p e r a t i o n a l h i s t o r y o f each
f a c i l i t y , t h e e s t i m a t e s o f q u a n t i t i e s i n T a b l e 9 . 4 a r e e x t r a p o l a t e d .
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T A B L E 9 . 4
T O T A L M A S S O F A T M O S P H E R I C E M I S S I O N S O V E R H I S T O R Y O F F A C I L I T Y

Dates of
o p e r a t i o n .

Facility ,. ; E m i s s i o n s to. the a t m o s p h e r e via s tacks ( t o n s over the
ent ire h i s t o r y o f t h e f a c i l i t y )

. A r s e n i c Lead S e l e n i u m
M I L L S
1 9 3 6 - 1 9 9 1 ?

1 9 3 6 - 1966

M a g n a
M o l y b d e n i t e
H e a t T r e a t e r
A r t h u r
M o l y b d e n i t e
H e a t T r e a t e r

6.83

24.4

298.1

16.4

0.10

1 . 1 4

N O R A N D A S M E L T E R
1 9 7 9 - 1 9 9 5
1 9 7 9 - 1 9 9 5

M a i n S t a c k
Dryer

1 2 1 . 5
0.88

2 1 9 ! 6
1 3 . 1

14.3
0

R E F I N E R Y
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5
1 9 5 0 - 1 9 9 5

1 9 5 0 - 1 9 9 5

R e f i n e d f u r n a c e s
A n o d e f u r n a c e s
S l u d g e Roas t er s
C o o l i n g T o w e r
Dore

. P r e c i p i t a t o r
By-produc t
retort

0
0.329
65.8
37.1
0.57

1.40

0.082
0.657
1.48
2.21
5.50

2.63

0.082
4.35
340.7
85.0
2.46

27.1

H I S T O R I C R E V E R B E R A T O R Y S M E L T E R . .
1 9 0 6 - 1 9 7 9 Reverbera tory

S m e l t e r
18,865 6,909 365

T O T A L S T A C K E M I S S I O N S
1906-1995 T o t a l stack

emi s s i on s
1 9 , 1 2 3 tons 7,469 tons 840 tons

9.12



6. L o c a t i o n of c o n t a m i n a t i o n , e x p o s u r e s
The u l t i m a t e f a t e o f the a t m o s p h e r i c emi s s i on s v ia f a l l o u t can no t b e
d e t e r m i n e d . The l a r g e s t p r o p o r t i o n o f arsenic and l e a d came f r o m th e
o l d e r r e v e r b e r a t o r } ' s m e l t e r . Over t h e years , i t i s very l i k e l y t h a t , because
th e s e a t m o s p h e r i c p a r t i c i p a t e e m i s s i o n s a r e t y p i c a l l y s m a l l i n s i z e , t h e y
wou ld have been s u b j e c t t o s e c o n d a r y t r a n s p o r t d u r i n g rain event s . The
p a r t i c i p a t e s c o u l d have ended up in e a r l y m u d f l o v v s which sent mud a l l t h e
way to the Grea t Salt Lake , or in l a t e r mud f l o w s whi ch ended up b eh ind
the dams in the canyons. After a s y s t e m a t i c c h e m i c a l survey o f the
canyons , l a t e r i n v e s t i g a t o r s l o o k e d s p e c i f i c a l l y i n t h e s e d i m e n t s b e h i n d t h e
dams t o d e t e rmine i f s i g n i f i c a n t concentrat ions o f o r i g i n a l l y airborne
m a t e r i a l h a d c o l l e c t e d there . T h e c o n t a m i n a t i o n t h a t r emains i n t h e
o r i g i n a l l o c a t i o n o f d e p o s i t i o n or in nearby g u l l i e s or b e h i n d d a m s may be
o n l y a s m a l l f r a c t i o n , a r e s i d u a l , o f t h e o r i g i n a l c o n t a m i n a t i o n .
The e x p o s u r e s o f concern in th e canyons i s t h e u p t a k e o f t h e c o n t a m i n a n t s
f r o m s o i l by p l a n t and insect c o m m u n i t i e s . The f o o d cha in p r o g r e s s i o n
s tar t s f i r s t w i t h s m a l l omnivorou s m a m m a l s a n d h e r b i v o r o u s m a m m a l s ,
i n s e c t i v o r o u s m a m m a l s a n d i n s e c t i v o r o u s b i r d s . S h r e w s , v o l e s , mice ,
deer , e l k . a n d t h e o r e t i c a l l y , c h i c k a d e e s , s w a l l o w s a n d ba t s ( t h e o r e t i c a l l y
because none were observed d u r i n g the s a m p l i n g ) were r e p r e s e n t a t i v e
s p e c i e s i n v e s t i g a t e d d u r i n g t h e s a m p l i n g . A s th e s e s p e c i e s i n g e s t t h e p l a n t
m a t e r i a l or i n s e c t s c o n t a i n i n g the c o n t a m i n a n t s o f concern, the
c o n t a m i n a n t s tend to b i o a c c u m u l a t e or c o n c e n t r a t e w i t h i n c er ta in b o d y
t i s s u e s . N e x t , a s carnivorous mammals and b i r d s ing e s t the s e s p e c i e s ,
t h ey , too. are p o t e n t i a l l y e x p o s e d t o e l e v a t e d c o n c e n t r a t i o n s o f th e
c o n t a m i n a n t s .
D u r i n g t h e i n v e s t i g a t i o n , no t a l l o f t h e i n t e n d e d i n v e s t i g a t o r y s p e c i e s were
d e t e c t e d . T h i s w a s a t t r i b u t e d t o t h e l a c k o f h a b i t a t e s s e n t i a l f o r t h e s e
s p e c i e s . I n c r e a s e d p r e d a t i o n caused by the r e d u c t i o n o f v e g e t a t i v e cover
may have reduced th e amount o f i n d i v i d u a l s p o t e n t i a l l y caugh t f o r each o f
the s a m p l e d spec ie s . R e d u c t i o n of the v e g e t a t i o n in each of the canyons
a l s o reduced the a v a i l a b l e f o o d source a t the b o t t om o f the f o o d cha in ,
c a u s i n g p o t e n t i a l pre s sure t o h e rb ivor e s and i n s e c t i v o r e s . R e s t r i c t i o n o f
f o o d and h a b i t a t c e r t a i n l y wou ld have h i n d e r e d the success o f the
i n v e s t i g a t e d s p e c i e s in the canyons, and may be the pr imary h indranc e to
s p e c i e s p r o s p e r i t y , ra th er than t h e c o n c e n t r a t i o n s o f t h e c o n t a m i n a n t s o f
concern.



D. S c o p e and Rol e o f O p e r a b l e U n i t
T h i s o p e r a b l e unit was created because o f the known i m p a c t s o f the s m e l t e r
e m i s s i o n s to the p l a n t s of the canyons and because there was concern that
r e s i d u a l s i n t h e s o i l s f r o m t h o s e d a y s m i g h t s t i l l b e i m p a c t i n g t h e p l a n t s a n d
a n i m a l s o f t h e canyon. T h i s o p e r a b l e u n i t ( O U 1 9 ) d i d n o t have sources o f i t s
own bu t rece ived c o n t a m i n a t i o n f r o m th e area o f t h e m i l l s (OU 15), th e r e f i n e r y
( O U 1 4 ) a n d t h e s m e l t e r ( O U 1 3 ) . S e c o n d a r y t r a n s p o r t o f c o n t a m i n a t e d s o i l s a n d
s e d i m e n t s downs t r eam f r o m OU 19 c o n t r i b u t e d t o c o n t a m i n a t i o n o f t h e G a r f i e l d
W e t l a n d s and Grea t Sal t Lake (OU 22). Because th e canyons were th e l a r g e s t
areas of o p e n space use in the N o r t h Z o n e , i t was the s i t e used for the u p l a n d
t e r r e s t r i a l e c o l o g i c a l r i sk s t u d i e s .
Because i t wa s unknown how far s m e l t e r smoke had t r a v e l e d , t h e E r d a Fal lou t
was a par t o f OU 19. In t h i s area, e x p o s u r e s to human r e s i d e n t s were p o s s i b l e .

E . C u r r e n t a n d p o t e n t i a l F u t u r e S i t e a n d Resource U s e s
The current z o n i n g for the canyons i s i n d u s t r i a l / m i n i n g and the current l a n d u s e i s
op en space a n d b u f f e r l a n d s f o r K e s s l e r C a n y o n a n d L i t t l e V a l l e y . A sand a n d
grave l m i n i n g o p e r a t i o n o c c u p i e s t h e l ower part o f B l a c k Rock C a n y o n . L i t t l e
V a l l e y , near th e T o w n o f M a g n a , ha s been m e n t i o n e d a s a p o s s i b l e s i t e f or
r e s i d e n t i a l d e v e l o p m e n t . Other v a l l e y s i n t h e S m e l t e r F a l l o u t O U c o u l d
p o t e n t i a l l y b e used f o r r e s i d e n t i a l d e v e l o p m e n t o r r e c r e a t i o n a f t e r t h e s m e l t e r a n d
r e f i n e r y are c l o s e .

F . S u m m a r y o f S i t e Risks
1 . C h e m i c a l s o f Concern

T a b l e 9 .5 d e m o n s t r a t e s t h e c o n c e n t r a t i o n range s f o u n d by var i ou s i n v e s t i g a t o r s in
the canyons near the s m e l t e r .
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T A B L E 9 . 5
C O N C E N T R A T I O N S O F S E L E C T E D C H E M I C A L S O F C O N C E R N I N C A N Y O N S O I L S

( U n i t s a r e m g / K g . o r p a r t s p e r m i l l i o n )

L o c a t i o n

K e s s l e r
C a n y o n
( A b o v e
and b e l o w
dams.
1 9 8 8 )
K e s s l e r
Canyon
(above f i r s t
d a m o n l y ,
1 9 8 8 )
K e s s l e r
C a n y o n
( 1 9 9 5 )
K e s s l e r
Canyon
dam
s e d i m e n t s
( 2 0 0 1 )
L i t t l e
V a l l e y
( 1 9 7 4 )
L i t t l e
V a l l e y
( 1 9 8 8 )
L i t t l e
V a l l e y
( 1 9 9 5 )
B l a c k
Rock
( 1 9 7 4 ) •

A r s e n i c ! e ' o n c . e n t r i a t i b n s - y - ; :
; m a x i m u m . ' "

810

307

109*

88.2

57.5

298

70* '

654

* mean
206

126

67

41.5

36

1 1 1

50

350

Lead c o n c e n t r a t i o n s
maximum
84

84

367*

140

222

2 1 9

275*

1 1 2 6

mean
45.3

46.8

1 5 5

60.4

1 1 7

66.4

1 5 5

689

S e l e n i u m c o n c e n t r a t i o n s
maximum
64

7

3.4*

1.9

3.6

1

4.5*

4.5

mean
9.7

1.3

2.6

0.91

3.1

<!

1.6

2.5
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L o c a t i o n " .
" ; • • „ ' . ' ; > ' . ' ' • \

B l a c k
Rock
( 1 9 8 8 )
B l a c k
Rock
( 1 9 9 5 )
B l a c k
Rock
M o n r o c
area ( 1 9 9 9 )
Erda
F a l l o u t #
E r d a
F a l l o u t

; A r s e n i c ; cdnc.entrationsv
; maximote: • • ' ; • ;

325

118*

76.6

991

1 1 2

: * - r a ' e a ; r k X ' " : - ' • • ' •
160

67

24.9

27.6

8.4

.' Lead c onc en tra t i on s .: ,
i -maximum ,

133

508*

2 1 8

4860

1010

mean
65.2

1 6 1

64.9

287

1 5 1

S e l e n i u m c onc en t ra t i on s
maximum
1

4.8*

<0.5

N o t
d e t e r m i n e d
N o t
d e t e r m i n e d

mean
<1

1.8

<0.5

N o t
d e t e r m i n e d
N o t
d e t e r m i n e d

B A C K G R O U N D S I T E S
Coon
( 1 9 7 4 )
M a r k e r s
( 1 9 7 4 )
Coon
( 1 9 8 8 )
Coon
( 1 9 9 5 )

22.6

40.2

34

57*

13.9

23.6

19.4

36

228

230

40

259*

1 1 0

100

27.5

109

1.3

<1

<1

4.3*

1.3

<1

<1

2.3

# i n c l u d e s s a m p l e s c l o s e t o ( < 1 m i l e ) f r o m I n t e r n a t i o n a l S m e l t e r
* u p p e r 95% c o n f i d e n c e l e v e l .

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1 . Reduce o r e l i m i n a t e u n a c c e p t a b l e e x p o s u r e s o f p l a n t s a n d w i l d l i f e t o r e s i d u a l
c o n t a m i n a n t s in th e s o i l s o f th e canyon.
2. Reduce or e l i m i n a t e u n a c c e p t a b l e e x p o s u r e s e x p e r i e n c e d by p e o p l e who m i g h t
u s e th e canyon p r o p e r t i e s f or r e c r e a t i o n a l a c t i v i t i e s in th e f u t u r e , such a s h i k i n g
and h u n t i n g .
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3. Prevent m i g r a t i o n o f c o n t a m i n a n t s i n t o s e n s i t i v e h a b i t a t s such a s w e t l a n d s .
H . T h e S e l e c t e d R e m e d y

A s d o c u m e n t e d i n t h e e c o l o g i c a l r i s k a s s e s sment r e p o r t s , t h e o n - s i t e
c o n c e n t r a t i o n s o f th e c h e m i c a l s o f concern may c u r r e n t l y po s e a r i s k o f e x p o s u r e
t o some w i l d l i f e r e c e p t o r s . T h o u g h o b s e r v a b l e e f f e c t s were n o t d i s t i n g u i s h e d
d u r i n g th e a s s e s s m e n t , some r i sk q u o t i e n t s were e x c e e d e d for some o f th e
c o n t a m i n a n t s . C u r r e n t l y , t h e main threat o f e x p o s u r e ha s been d e t e r m i n e d t o
come f r o m p a l a t a b l e , s e l e n i u m c o n c e n t r a t i n g p l a n t s t h a t a r e consumed b y s m a l l
h e r b i v o r o u s and omnivorous b ird and m a m m a l s . T h e r e was a r e p o r t e d p o s s i b i l i t y
of increased ri sk to carnivorous mammals and b i r d s tha t consume the b i r d s and
m a m m a l s tha t f e e d p r i m a r i l y o n t h e s e p l a n t s . M o s t o t h e r p r e v i o u s i n v e s t i g a t i o n s
d e t e r m i n e d that there were no current r i sk s for e x p o s u r e to o n - s i t e workers or
p o t e n t i a l f u t u r e r e c r e a t i o n a l users o f t h e canyons.
A l t h o u g h t h e r i s k t o various w i l d l i f e s p e c i e s i n t h e canyon f r o m e x p o s u r e s t o
c h e m i c a l s can b e c a l c u l a t e d , r e m e d i a t i o n o f t h e s o i l s w o u l d r e s u l t in mas s ive
d e s t r u c t i o n o f h a b i t a t which i s s h o w i n g s i g n s o f recovery d u e t o e x t e n s i v e
r e v e g e t a t i o n e f f o r t s . I n t h i s case, a p o t e n t i a l r i sk d u e t o r e s i d u a l c o n t a m i n a t i o n i s
p r e f e r r e d over c o m p l e t e d e s t r u c t i o n o f canyon h a b i t a t , a n d e r o s i on p r o b l e m s
which w o u l d f o l l o w .
H o w e v e r , the a g e n c i e s u n d e r s t a n d t h a t t h e s e canyons m i g h t no t a l w a y s be used for
w i l d l i f e h a b i t a t a n d m a y u n d e r g o d e v e l o p m e n t i n t h e f u t u r e . T h e a g e n c i e s agree
t h a t m a p p i n g where c o n c e n t r a t i o n s o f c h e m i c a l s o f concern exceed d e v e l o p e d
l a n d u s e s t a n d a r d s or po s e an increased r i s k o f o b s e r v a b l e e f f e c t s t o e i t h e r
e c o l o g i c a l o r human r e c e p t o r s , w i l l b e p e r f o r m e d . A r e a s t h a t ar e c u r r e n t l y c a p p e d
w i l l b e d e l i n e a t e d f r o m areas that po s e a threa t but are not c a p p e d . P l a n t s p e c i e s ,
which can c o n c e n t r a t e the c h e m i c a l s of concern and po s e a r i s k to h e r b i v o r o u s
a n d omnivorou s s p e c i e s , w i l l not .be used d u r i n g r e v e g e t a t i o n e f f o r t s i n t h e
canyons. Area s that have a p o t e n t i a l to po s e a t h r e a t d e p e n d e n t u p o n f u t u r e l a n d
u s e w i l l b e s e g r e g a t e d and s c h e d u l e d f or a p p r o p r i a t e r e m e d i a l and r e c l a m a t i o n
a c t i v i t i e s in the f u t u r e , pur suan t to the chosen l a n d use.
I f t h e canyon areas a r e mined f o r s a n d , gravel a n d / o r t o p s o i l , none o f the s e
m a t e r i a l s c o n t a i n i n g l ead in exces s o f 5 0 0 . p p m a n d / o r arsenic in excess o f 50 ppm
s h a l l l eave the s i t e . On-si t e use must be a p p r o p r i a t e for the land use.
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S e c t i o n 10: P i n e Canyon ( K e n n e c o t t S o u t h Zone OU 20) and
other T o o e l e C o u n t y areas ( K e n n e c o t t S o u t h
Z o n e O U 1 8 )

A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n
1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e uni t
P i n e C a n y o n (OU 20) i n c l u d e s K e n n e c o t t owned p r o p e r t i e s on th e wes tern s l o p e s
o f t h e Oquirrh M o u n t a i n s i n T o o e l e C o u n t y . S e v e r a l m i n i n g c o m p a n i e s l o c a t e d
t h e i r p r o c e s s i n g f a c i l i t i e s on th e we s t ern s i d e o f t h e O q u i r r h s and t r a n s p o r t e d t h e i r
ores f r o m B i n g h a m Canyon on the eastern s i d e via a tram over the m o u n t a i n crest
o r t h r o u g h t u n n e l s . W a s t e s i n c l u d e d waste rock, t a i l i n g s , a n d mine d r a i n a g e . T h e
m a j o r i t y of th e s e wastes are l o c a t e d downs tr eam of K e n n e c o t t p r o p e r t i e s and are
b e i n g a d d r e s s e d a s a part o f t h e I n t e r n a t i o n a l S m e l t i n g a n d R e f i n i n g N P L s i t e .
Other T o o e l e C o u n t y areas i n c l u d e mine d r a i n a g e and waste rock a s s o c i a t e d w i t h
a d i t s and t u n n e l s wh i ch have at l e a s t one end d a y l i g h t i n g on the western s i d e of
t h e O q u i r r h s i n T o o e l e C o u n t y .
2. Facilities l o c a t e d w i t h i n OU 20 and OU 18
The f o l l o w i n g f a c i l i t i e s o r areas ar e a l l l o c a t e d on th e T o o e l e C o u n t y , o r we s t ern,
s i d e o f t h e Oquirrh M o u n t a i n s :

T A B L E 10.1
L I S T O F K E N N E C O T T - R E L A T E D F A C I L I T I E S I N f O O E L E C O U N T Y

F a c i l i t y . :. . -..-. ;•. _-• . ....
A n a c o n d a Carr F o r k

S t a r M i l l

P i n e C a n y o n

• Locat ion, .
Pine Canyon ( K e n n e c o t t
p r o p e r t y o n l y )

P i n e Canyon ( K e n n e c o t t
p r o p e r t y o n l y )
P i n e Canyon ( K e n n e c o t t
p r o p e r t y o n l y )

OU ' D e s i g n a t i o n
• .... .' :• - ••. ' .?"-•-:"•. . . • . • - . .

OU20 ( K e n n e c o t t p r o p e r t y
o n l y ) M o s t o f t h e t a i l i n g s
f r o m t h i s o p e r a t i o n are down
g r a d i e n t on the I n t e r n a t i o n a l
S m e l t i n g a n d R e f i n i n g N P L
s i t e .
O U 2 0 , r e c l a m a t i o n p e n d i n g
under s u p e r v i s i o n of DOOM
OU 20, r e c l a m a t i o n p e n d i n g
under s u p e r v i s i o n o f DOOM
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. F a c i l i t y ; ' ; , ' • ' . • \'^^-: ' - ^ ; 7 ^ ' v ' " r ' , . ' • .
P i n e C a n y o n T u n n e l
U t a h - D e l a w a r e M i l l

I n t e r n a t i o n a l M i l l

I n t e r n a t i o n a l S m e l t e r

A n a c o n d a Carr F o r k T a i l i n g s
P o n d

E l t o n T u n n e l

W a t e r S u p p l y T u n n e l D u m p

W a t e r S u p p l y T u n n e l
i

Other a d i t s and t u n n e l s
i n c l u d i n g Bingham W e s t D i p ,
C o p p e r Boy, S p r i n g Canyon ,
U p p e r Bruneau, H e l e n B .
Other a d i t s and t u n n e l s ;
i n c l u d i n g A p e x ( P a r v e n u ) ,
A r m s t r o n g , H i g h l a n d B o y
Erda A i r s h e d

" i L p c a ' t i b i y . , v; :^ . ;
U p p e r P i n e C a n y o n
P i n e Canyon

P i n e C a n y o n

P i n e C a n y o n a n d T o o e l e
V a l l e y

T o o e l e V a l l e y , d o w n g r a d i e n t
o f P i n e C a n y o n

mouth o f P i n e C a n y o n

M i d d l e C a n y o n

M i d d l e C a n y o n

W e s t e r n S l o p e Oquirrhs

N e a r crest o f Oquirrhs w i th
d r a i n a g e toward B i n g h a m P i t

T o o e l e V a l l e y

:OU D e s i g n a t i o n
OU 20, UPDES p e r m i t
NOT a part o f th e K e n n e c o t t
S i t e . T h i s i s a part o f t h e
I n t e r n a t i o n a l S m e l t i n g a n d
R e f i n i n g N P L s i t e .
N O T a part o f t h e K e n n e c o t t
S i t e . T h i s i s a par t o f t h e
I n t e r n a t i o n a l S m e l t i n g a n d
R e f i n i n g N P L s i t e .
N O T a part o f t h e K e n n e c o t t
S i t e . T h i s i s par t o f t h e
I n t e r n a t i o n a l S m e l t i n g a n d
R e f i n i n g N P L s i t e .
N O T a part o f t h e K e n n e c o t t
S i t e . T h i s i s par t o f t h e
I n t e r n a t i o n a l S m e l t i n g a n d
R e f i n i n g N P L s i t e .
N O T a part o f t h e K e n n e c o t t
S i t e . O u t f a l l i s o n t h e
I n t e r n a t i o n a l S m e l t i n g a n d
R e f i n i n g N P L s i t e .
OU 1 8. s i t e management p l a n
needed
O U 1 8 , s i t e management p l a n
needed
O U 1 8

OU 18

S e e O U 1 9 ( s e c t i o n 9 )

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
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1 . A c t i v i t i e s a t t h e s i t e wh i ch l ed t o c o n t a m i n a t i o n
Anaconda Carr Fork Mine: S e v e r a l c o m p a n i e s w i t h mines in the Carr F o r k area
o f Bingham Canyon f o u n d i t c o n v e n i e n t t o s e t u p m i l l i n g a n d s m e l t i n g o p e r a t i o n s
o u t s i d e Bingham Canyon d u e t o t h e i n c r e a s i n g l y l i m i t e d space there . W h i l e
K e n n e c o t t ' s p r e d e c e s s o r s u s e t h e m i l l s a n d s m e l t e r near t h e G r e a t S a l t L a k e (see
O U ' s 1 3 , 1 4 , a n d 1 5 ) , t h e o th e r m i n i n g c o m p a n i e s i n B i n g h a m C a n y o n used t h e
m i l l s and s m e l t e r l o c a t e d on th e wes t ern s l o p e o f t h e O q u i r r h s j u s t over th e cre s t .
The ores were s h i p p e d by an aer ia l tram f r o m B i n g h a m Canyon to the western
f a c i l i t i e s . T h e f i r s t s m e l t e r a n d m i l l , b u i l t b y t h e I n t e r n a t i o n a l S m e l t i n g a n d
R e f i n i n g C o m p a n y , became o p e r a t i o n a l i n 1 9 1 1 . Anaconda purchased t h e s m e l t e r
a n d m i l l i n 1 9 1 5 . T h e s e f a c i l i t i e s , which were p a r t i a l l y o p e r a t i o n a l u n t i l 1 9 7 1 , a r e
n o t t h e s u b j e c t o f t h i s ROD. T h e I n t e r n a t i o n a l S m e l t e r S i t e i s n o w b e i n g
a d d r e s s e d a s a s e p a r a t e NPL s i t e .
L a t e r on, A n a c o n d a began a new p r o j e c t in 1974 to d e v e l o p i t s Carr F o r k
p r o p e r t i e s in B i n g h a m Canyon whi ch were accessed by a s h a f t in P i n e C a n y o n . A
l a r g e f l o t a t i o n m i l l w a s c o n s t r u c t e d near t h e f o r m e r I n t e r n a t i o n a l S m e l t e r s i t e .
A R C O b o u g h t A n a c o n d a in 1 9 8 1 . The mine was c l o s e d in 1984 due to an
a c c i d e n t . I n 1 9 8 5 , K e n n e c o t t b o u g h t t h e l a n d near t h e s h a f t a n d a l l t h e m i n i n g
c l a i m s i n C a r r - F o r k . A R C O r e t a i n e d o w n e r s h i p o f t h e m i l l a n d s m e l t e r s i t e s a n d
th e l a n d s on which th e m i l l i n g and s m e l t e r wastes.are l o c a t e d . (The waste s on
A R C O l a n d are not covered in t h i s ROD but are a part of ano th er NPL s i t e . )
Pine Canyon Tunnel: The P i n e Canyon T u n n e l , now on K e n n e c o t t l a n d , was
c o n s t r u c t e d in 1972 t o p r o v i d e v e n t i l a t i o n and water d r a i n a g e f o r t h e Carr F o r k
o p e r a t i o n s . D u r i n g o p e r a t i o n s ( 1 9 7 2 - 1 9 8 5 ) the water d r a i n a g e went t o a s er ie s o f
s e t t l i n g p o n d s b e f o r e i t w a s used f o r o r e p r o c e s s i n g a n d i r r i g a t i o n . T h e s e t t l i n g
p o n d s were r e c l a i m e d by K e n n e c o t t in 1988. The mine water d i s c h a r g e was
a d d e d t o K e n n e c o t t ' s U P D E S p e r m i t i n 1995 ( O u t f a l l 9 ) . A p a r t i a l l y u n r e c l a i m e d
d u m p of waste rock near the entrance of the tunne l may have been a s s o c i a t e d w i th
t h e t u n n e l c o n s t r u c t i o n .
Pine Canyon: S i m i l a r to the e x p e r i e n c e s in K e s s l e r C a n y o n , the nearby
I n t e r n a t i o n a l S m e l t e r e m i t t e d h i g h c o n c e n t r a t i o n s o f s u l f u r gases which d e v a s t a t e d
t h e v e g e t a t i o n i n P i n e Canyon. A l t h o u g h there i s l i t t l e i n f o r m a t i o n about
h i s t o r i c a l m u d f l o w s , m a j o r m u d f l o w events occurred in 1984 and again in 1993.
The m u d f l o w s were b l a m e d on m o v i n g the channel of the creek and d e n u d e d
canyon w a l l s at the head of the canyon. K e n n e c o t t r e c l a i m e d and r e v e g e t a t e d
several s e d i m e n t p o n d s i n t h e v a l l e y f l o o r s h o r t l y a f t e r t h ey acquired t h e p r o p e r t y .
Star Mill: S e v e r a l r e f e r e n c e s i n d i c a t e th e pre s ence o f a c y a n i d e m i l l used f or
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p r o c e s s i n g g o l d b ear ing ores l o c a t e d a t th e mouth o f B a l t i m o r e G u l c h , a t r i b u t a r y
of P i n e Canyon, or c l o s e by. It was o p e r a t i n g in 1898 wi th a c a p a c i t y of 25 - 50
t o n s / d a y o f g o l d ore.
Water Supply Tunnel and Dump (.sometimes called Middle Canyon Dump): In
nearby M i d d l e Canyon i s t h e W a t e r S u p p l y T u n n e l a n d a s s o c i a t ed W a s t e Rock
D u m p . T h i s t u n n e l wa s dr iven in 1 9 1 3 t o f a c i l i t a t e a water e x change between
T o o e l e and B i n g h a m C i t y . It may have a l s o been used t o t r a n s p o r t ores f r o m th e
Carr F o r k o p e r a t i o n s to the s m e l t e r on the T o o e l e s i d e , and for generat ion of water
power. One end d a y l i g h t s in the B i n g h a m Pit and the o ther near M i d d l e C a n y o n
Creek. The water e x c h a n g e i s no l o n g e r in f o r c e . The t u n n e l i s about 11.000 f e e t
l o n g and measures 8 f e e t by 9 f e e t . The waste rock d u m p i s on the M i d d l e
Canyon s i d e and i s about 250 f e e t in d i a m e t e r .
Other tunnels on Western Slope of Oquirrhs or near the crest of the Oquirrhs: In
a d d i t i o n to the E l t o n T u n n e l , which has a p o r t a l on the nearby I n t e r n a t i o n a l
S m e l t i n g a n d R e f i n i n g S i t e , there a r e numerous t u n n e l s which were c o n s t r u c t e d t o
access B i n g h a m C a n y o n c l a i m s bu t w i t h p o r t a l s on th e western s l o p e o f t h e
Oquirrh s . T h e y i n c l u d e A p e x (a.k.a. P a r v e n u ) , A r m s t r o n g , H i g h l a n d B o y 700,
B i n g h a m W e s t D i p , A d a m s o n , C o p p e r Boy, S p r i n g C a n y o n T u n n e l s , U p p e r
Bruneau, and H e l e n B. K e n n e c o t t owns the water r i g h t s a s s o c i a t e d w i t h th e s e
t u n n e l s , bu t most o f th e f l o w s are very s m a l l .

Apex (Parvenu) Tunnel: A p e x T u n n e l was p r o b a b l y c o n s t r u c t e d between
1905 and 1907 and was used for h a u l a g e and d r a i n a g e f r o m the A p e x
work ing above t h e 1000 f o o t l e v e l . T h e A p e x T u n n e l i n t e r c o n n e c t s w i t h
the P i n e C a n y o n T u n n e l and are a t the same e l e v a t i o n . It has a l s o
i n t e r s e c t e d w i t h the B i n g h a m P i t , and was p r o p o s e d a s a p o s s i b l e m e t h o d
t o t r a n s p o r t t a i l i n g s s h o u l d a t a i l i n g s d i s p o s a l area b e needed i n T o o e l e
C o u n t y . ( T h i s id ea w a s u l t i m a t e l y r e j e c t e d . )
Armstrong Tunnels: The U p p e r and Lower A r m s t r o n g t u n n e l s were
a p p a r e n t l y c o n s t r u c t e d to access the Mercer No. 2 m i n i n g c l a i m and were
o p e r a t i o n a l between 1 9 1 4 and 1978. W a t e r in th e s e t u n n e l s d r a i n e d
toward the B i n g h a m P i t . The t u n n e l s d id no t have any c onnec t i on s w i th
the A n a c o n d a Carr F o r k works. T o d a y , o n l y 30% to 50% of the t u n n e l s
s t i l l e x i s t because the eas tern p o r t a l s have both been mined away by the
p i t . . .
Highland Boy 700 (Highland Tunnel): T h i s tunne l is l o c a t e d on the Lorena
m i n i n g c l a i m and was used for h a u l a g e and dra inage . It i s i n t e r c o n n e c t e d
with a l l the o ther t u n n e l s on the western s l o p e . It ha s a p o r t a l near the
crest in the Bingham P i t .
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Bingham West Dip Tunnel (Levine Tunnel): The B i n g h a m W e s t Dip
T u n n e l was on the A n g e l l C l a i m and may have been b u i l t p r i o r to 1900.
T h e r e is no e v i d e n c e of any ore d i s c o v e r i e s or e x t r a c t i o n . By 1926, the
tunne l had been converted to a water s u p p l y tunnel and the water was
p i p e d t o t h e I n t e r n a t i o n a l S m e l t e r . T h e t u n n e l w a s used f o r t h i s p u r p o s e
u n t i l 1985 . The t u n n e l p o r t a l i s caved in . bu t a s t e e l p i p e t r a n s e c t s th e
tunne l and d i s c h a r g e s to a cement sump near the p o r t a l and then to a
s t o rage tank o u t s i d e o f the t u n n e l . T h e r e i s a waste rock d u m p near the
tunne l p o r t a l . The tunne l i s l o c a t e d in P o l e C a n y o n , a t r i b u t a r y t o P i n e
Canyon^ The water now sp i l l s ou t o f the tank in t o the creek.
Adamson Tunnel: I n t e r n a t i o n a l S m e l t e r drove t h i s tunnel in 1925 to c o l l e c t
water for i t s p r o c e s s i n g needs . Any excess not used by the s m e l t e r was
sent down the creek for use as i r r i g a t i o n water. The t u n n e l was 3 19 f e e t
l o n g a n d t r a n s e c t e d t h e b o t t o m o f P i n e Canyon. T h e water r i g h t a s s o c i a t e d
w i t h th e tunne l i s 413 gpm. The t u n n e l d r a i n s i n t o P i n e C a n y o n v ia a
water s t o r a g e tank. Because i t s r e p o r t e d l o c a t i o n i s c l o s e t o P i n e C a n y o n
T u n n e l , i t may have been obscured by a m u d f l o w . The tank o v e r f l o w s
i n t o P i n e C a n y o n Creek.
Copper Boy Tunnel: C o p p e r Boy T u n n e l was l o c a t e d in B a l t i m o r e G u l c h ,
a t r i b u t a r y to P i n e C a n y o n . It i s at 7700 f e e t e l e v a t i o n and has a water
r i g h t o f 200 gpm.
Spring Canyon Tunnels: S p r i n g Canyon ( l o c a t e d between P i n e C a n y o n
a n d M i d d l e Canyon, h a d three water t u n n e l s ( H a r d r o c k T u n n e l . M c B r i d e
T u n n e l , a n d M a i n T u n n e l ) . T h e waters (water r i g h t t o t a l i n g 3 2 5 g p m )
were used b y t h e I n t e r n a t i o n a l S m e l t e r f o r p r o c e s s i n g .
Upper Bruneau Tunnel: T h e r e is a K e n n e c o t t water r i g h t a s s o c i a t e d w i t h a
t u n n e l l o c a t e d u p Pas s C a n y o n ( j u s t north o f P i n e C a n y o n ) f o r 5 4 . 8 g p m .
I t i s a l s o known a s t h e Pas s C a n y o n T u n n e l .
Helen B Tunnel: T h e r e is a K e n n e c o t t water r i g h t a s s o c ia t ed wi th a t u n n e l
l o ca t ed on th e south f o r k o f Swenson ' s Canyon ( ju s t north o f P i n e
C a n y o n ) for 20 gpm.

2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
A summary o f i n v e s t i g a t i o n s and c l e a n u p s i s g iven in th e f o l l o w i n g t a b l e . N o t e
tha t t h i s t a b l e doe s n o t i n c l u d e a c t i o n s a s s o c i a t ed wi th t h e a d j a c e n t I n t e r n a t i o n a l
S m e l t i n g a n d R e f i n i n g S u p e r f u r i d s i t e .
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T A B L E 1 0 . 2
I N V E S T I G A T I O N S A N D C L E A N U P S

D A T E
1988

1993

1995

2001

2000 - o n g o i n g

C.

A C T I V I T Y
R e c l a m a t i o n o f s e d i m e n t
p o n d s near P i n e Canyon
T u n n e l
E c o l o g i c a l r i s k a s s e s sment
s a m p l e c o l l e c t i o n s i n P i n e
Canyon and a l o n g the crest of
the Oquirrh s
M o n i t o r i n g o f P i n e Canyon
T u n n e l e f f l u e n t b e g i n s under
t h e p r o v i s i o n s o f a U P D E S
p e r m i t
Relax ed s l o p e s o f W a t e r
S u p p l y T u n n e l D u m p ,
s t a b i l i z e d d r a i n a g e c h a n n e l ,
r e v e g e t a t e d
Oquirrh M o u n t a i n G r o u n d
W a t e r P l a n m o n i t o r i n g
p r o g r a m

P E R F O R M E D B Y :
K e n n e c o t t , under s u p e r v i s i o n
o f D O G M ( U t a h D i v i s i o n o f
O i l G a s a n d M i n i n g )
K e n n e c o t t , u n d e r t h e
s u p e r v i s i o n o f E P A .

K e n n e c o t t . u n d e r s u p e r v i s i o n
o f U D E Q - W a t e r Q u a l i t y .

K e n n e c o t t , under s u p e r v i s i o n
o f U D E Q - D E R R

K e n n e c o t t i n c o o p e r a t i o n
w i t h U S G S a n d U D N R .

S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y
P i n e Canyon i s c h a r a c t e r i z e d by a s m a l l v a l l e y f l o o r (abou t 230 acre s) t r e n d i n g
N W w i t h s t e e p mounta in t e rra in .on bo th s i d e s . A l t h o u g h t h e v a l l e y f l o o r h a s a
7.7% s l o p e d o w n w a r d , the m o u n t a i n s on each s i d e have s l o p e s on the order of
35%. P i n e Canyon Creek was r e l o c a t e d f r o m i t s o r i g i n a l l o c a t i o n in the m i d d l e o f
the v a l l e y i n t o a cement l i n e d box on the north s i d e o f the v a l l e y . D u r i n g most o f
th e year, th e ent ire f l o w o f th e creek o r i g i n a t e s f r o m P i n e Canyon T u n n e l .
Because..the s l o p e s in the u p p e r , p a r t of the canyon are u n s t a b l e , there have been
several recent m u d f l o w s . The waste ro.ck d u m p a s s o c i a t ed wi th the c o n s t r u c t i o n
of the P i n e Canyon T u n n e l is about 1 acre in s i z e; the waste rock d u m p a s s o c i a t e d
w i t h th e W a t e r Supply T u n n e l in nearby M i d d l e Canyon i s about 1 .4 acres in size.
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2. S u r f a c e a n d s u b s u r f a c e f e a t u r e s
At P i n e C a n y o n , t h e m a j o r s u r f a c e s t r u c t u r e on s i t e i s t h e head s h a f t h o u s i n g o f
t h e A n a c o n d a Carr F o r k M i n e , b u i l t i n t h e e a r l y 1970s. T h e p o r t a l o f t h e P i n e
Canyon T u n n e l d i s c h a r g e s about 35 gpm in to a concrete l i n e d d i t c h . T h e r e i s a
water tank on s i t e which i s f ed f r o m a p i p e e x i t i n g a nearby m o u n t a i n s l o p e . The
waste rock d u m p near th e A n a c o n d a Carr F o r k h e a d f r a m e i s p r o b a b l y f r o m
c o n s t r u c t i o n o f th e mine.
A t M i d d l e C a n y o n , there i s a waste rock d u m p a s s o c i a t e d w i t h t h e W a t e r S u p p l y
T u n n e l . T h i s t u n n e l h a s a water d i s c h a r g e o f about 5 0 0 g p m which f l o w s i n t o
M i d d l e Canyon Creek. T h e r e i s a water tank o n s i t e . T h e f l a t s u r f a c e o f t h e waste
rock d u m p was used at one t i m e as a b a s e b a l l f i e l d .
3. S a m p l i n g s t r a t e g y
T h e r e were a number o f s a m p l i n g a c t i v i t i e s p e r f o r m e d i n t h i s area f o r d i f f e r e n t
o b j e c t i v e s , r e s u l t i n g i n a v a r i e t y o f s a m p l i n g s t r a t e g i e s . A summary o f t h e m a j o r
s a m p l i n g a c t i v i t i e s i s g iven i n t h e f o l l o w i n g t a b l e .

T A B L E 10.3
I N V E S T I G A T I O N S A T T O O E L E C O U N T Y S I T E S

•Location :;̂ ;{%^̂

P i n e Canyon
T u n n e l
D i s c h a r g e
W a t e r S u p p l y
T u n n e l D u m p ,
B i n g h a m W e s t
D i p T u n n e l
Cre s t o f th e
O q u i r r h s , P i n e
Canyon d r a i n a g e
S p r i n g s and .
T u n n e l s

; i © b j . e c t i ^ e ' - " ' ; • ' ' " • ^ ' -

U P D E S p e r m i t

S i t e
I n v e s t i g a t i o n

E c o l o g i c a l r i sk
asse s sment

. W a t e r s u p p l y
mode l

• S a m p l i n g
' s t r a t e g y
R o u t i n e
m o n i t o r i n g , grab
s a m p l e s
Grab s a m p l e s

C o m p o s i t e s , l i n e
s a m p l e s

Routine
m o n i t o r i n g

M e d i a

W a t e r

S o i l s , wa s t e s ,
water

S o i l s , v e g e t a t i o n

water and
ground water

Date

1 995 and
o n g o i n g

1996

1995

2000 and
o n g o i n g
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4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n
The sources o f c o n t a m i n a t i o n in the P i n e C a n y o n and a d j a c e n t area are v a r i e d .

T A B L E 10.4
S O U R C E S O F C O N T A M I N A T I O N , T O O E L E C O U N T Y K E N N E C O T T S I T E S

SO.URCE^-.;^:/.,v-";;t>.':'^&^&?t$£&
I n t e r n a t i o n a l S m e l t e r

P i n e C a n y o n T u n n e l

P i n e C a n y o n T u n n e l

W a t e r S u p p l y T u n n e l

W a t e r S u p p l y T u n n e l

Other t u n n e l s

U ^ A S T E ! ; , . ' ' ^ ; . . ^ ' 1

S t a c k e m i s s i o n s *

M i n e d r a i n a g e

W a s t e rock

T u n n e l d r a i n a g e

W a s t e rock

M i n e d r a i n a g e

.MIGRATION; ;"•:; : :
- P A T H W A Y ;

A i r b o r n e , f a l l o u t

Down creek channel

M e c h a n i c a l t r a n s p o r t

Down creek c h a n n e l

M e c h a n i c a l t r a n s p o r t ,
eros ion

Down th e s l o p e s ,
most onto ea s t ern
s i d e

LOCATION OF
; W A S T E S

S c a t t e r e d about t h e
c a n y o n s i d e s and
m o u n t a i n s
S e d i m e n t p o n d s a n d
d o w n s t r e a m water
users
S t i l l near t h e p o r t a l
e n t r a n c e
N e a r m o u t h o f
M i d d l e C a n y o n , i f
any.
M o s t o f i t s t i l l
l o c a t e d near t u n n e l
p o r t a l i n M i d d l e
C a n y o n
B i n g h a m P i t . m o s t l y

*other wastes a s so c ia t ed wi th t h i s f a c i l i t y ar e l o c a t e d on th e nearby I n t e r n a t i o n a l S m e l t e r s i t e .
5 . T y p e s o f c o n t a m i n a t i o n , q u a n t i t i e s
I n v e s t i g a t i o n s have l o c a t e d t h e waste s a s s o c i a t e d w i t h some o f t h e o p e r a t i o n s in
t h i s area. ( S e e T a b l e 1 . 5 )
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T A B L E 10.5
T Y P E S O F C O N T A M I N A T I O N . T O O E L E C O U N T Y K E N N E C O T T S I T E S

F a c i l i t y . ' "

I n t e r n a t i o n a l
S m e l t e r *

P i n e C a n y o n
T u n n e l
P i n e Canyon
T u n n e l

P i n e C a n y o n
T u n n e l

W a t e r S u p p l y
T u n n e l

W a t e r S u p p l y
T u n n e l
B i n g h a m W e s t
D i p T u n n e l
B i n g h a m W e s t
D i p T u n n e l

"-Years ' o f
: Operat ion

1 9 1 1 - 1 9 7 1

1 972 - p r e s e n t •

1 972 - p r e s e n t

1972 - p r e s e n t

1 9 1 3 - p r e s e n t

1913 - pr e s en t

1 9 2 6 - 1 9 8 5

1 9 2 6 - 1985

N a t u r e o f wastes

S m e l t e r
e m i s s i o n s

M i n e d r a i n a g e

M i n e d r a i n a g e
s e d i m e n t s

W a s t e rock

W a s t e rock

T u n n e l d r a i n a g e

W a s t e rock

T u n n e l d r a i n a g e

V o l u m e o f
wastes
U n k n o w n

35 gpm

U n k n o w n

l O O c y

30,000 cy

500 gpm

4 1 5 0 c y

150 -200 gpm

Current s t a t u s

T r a c e s remain in
s o i l s o f t h e
canyon b eh ind
t h e s m e l t e r
U P D E S p e r m i t

S e d i m e n t p o n d s
c a p p e d and
r e v e g e t a t e d
A t a n g l e o f
r epo s e near
p o r t a l o f t u n n e l
S l o p e s r e l a x e d ,
f l a t s u r f a c e s
r e v e g e t a t e d
F l o w s t o M i d d l e
C a n y o n
N e a r p o r t a l o f
t u n n e l
F l o w s t o P o l e
C a n y o n creek
then to P i n e
C a n y o n

* M o s t o f t h e s m e l t e r wastes and t a i l i n g s a s s o c i a t e d w i t h t h i s f a c i l i t y ar e l o c a t e d on th e a d j a c e n t
I n t e r n a t i o n a l S m e l t e r S u p e r f u n d S i t e .

6. L o c a t i o n of c o n t a m i n a t i o n , e x p o s u r e s
The e x p o s e d c o n t a m i n a t i o n c o n s i s t s o f waste rock d u m p s in Pine Canyon and
M i d d l e Canyon and mine d r a i n a g e . In P i n e C a n y o n , there ar e occas ional v i s i t s by
mine .workers, b u t most o f t h e e x p o s u r e s t o ' t h e c o n t a m i n a n t s a r e t o w i l d l i f e . I n
M i d d l e Canyon, t h e r e ' a r e o c ca s ional v i s i t s ' b y h i k e r s a n d b iker s a n d there i s a
p o p u l a r c a m p g r o u n d nearby, bu t most o f th e e x p o s u r e s are t o w i l d l i f e .

10.9



D. S c o p e and R o l e o f O p e r a b l e U n i t
T h i s o p e r a b l e uni t i s l o c a t e d i n a f a i r l y remote area o f K e n n e c o t t p r o p e r t y a n d , o t h e r t h a n
P i n e C a n y o n T u n n e l , i s n o t a s s o c i a t e d w i t h a c t iv e m i n i n g o p e r a t i o n s . P i n e C a n y o n
T u n n e l i s used f o r access t o u n d e r g r o u n d w o r k i n g s i n t h e v i c i n i t y o f Bingham P i t . T h e
f a c i l i t i e s a r e g r o u p e d t o g e t h e r because o f t h e i r g e o g r a p h i c l o c a t i o n i n T o o e l e C o u n t y o n
t h e we s t ern s l o p e o f t h e Oquirrhs.
E . C u r r e n t a n d p o t e n t i a l F u t u r e S i t e a n d Resource U s e s
The P i n e Canyon area i s zoned i n d u s t r i a l / m i n i n g bu t i t s current l a n d u s e i s o p e n s p a c e
a n d a b u f f e r zone t o a c t i v e m i n i n g o p e r a t i o n s j u s t over t h e crest. T h e M i d d l e C a n y o n
area i s f r e q u e n t e d by v i s i t o r s s e e k i n g r e cr ea t i on o p p o r t u n i t i e s . Both areas are q u i t e s c enic
and l o c a l government s ar e c o n s i d e r i n g r e c r e a t i o n a l and t o u r i s t a t t r a c t i o n p o s s i b i l i t i e s in
t h e f u t u r e .
F . S u m m a r y o f S i t e Risks

1. C h e m i c a l s o f Concern
T A B L E 10.6

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

L o c a t i o n " ," :

W a t e r S u p p l y
T u n n e l Dump
P i n e Canyon
T u n n e l Dump
B i n g h a m W e s t '
D i p T u n n e l
D u m p
Crest of
Oquirrhs b eh ind
s m e l t e r

: L e a d i n 1 s o i l s ( ' n i g / K g )

-.maximum
2 1 1 0

62.7 .

236

63 2. 5

average
2 1 1 0

62.7

236

592

A r s e n i c in s o i l s
( m g / K g )
maximum
107

68.6

29.3

95.8

average
107

68.6

29.3

76.6

S e l e n i u m i n s o i l s
' ( m g / K g )
maximum
<0.5

36.3

average
<0.5

36.3
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T A B L E 10.7
W A T E R Q U A L I T Y O F T U N N E L D I S C H A R G E S

L o c a t i o n , Iv
P i n e Canyon
T u n n e l ( 1 9 9 5 )
P i n e Canyon ( 2 0 0 1 )
P i n e Canyon ( 2 0 0 1 )
P i n e Canyon ( 2 0 0 1 )
W a t e r S u p p l y T u n n e l
B i n g h a m W e s t D i p
T u n n e l
Bingham W e s t D i p
T u n n e l ( 2 0 0 1 )
U p p e r Bruneau
T u n n e l

; Arsenic'' ; '(mg/r): . • .
V - ^ „ ; • . ' • ' • . v • . , " . ' -

0.006

0.007
<0.005
<0.005
O.005
<0.005

<0.005

<0.005

Lead ( m g / 1 )
0.006

O.005
<0.005
<0.005
<0.005
O.005

<0.005

<0.005

S e l e n i u m ( m g / 1 )
<0.004

N o t r e p o r t e d
N o t r e p o r t e d
N o t r epor t ed
0.003
0.008

N o t r e p o r t e d

N o t r e p o r t e d

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1 . Reduce o r e l i m i n a t e u n a c c e p t a b l e l e v e l s o f e x p o s u r e s t o w i l d l i f e
2 . Reduce or e l i m i n a t e u n a c c e p t a b l e l e v e l s o f e x p o s u r e s to r e c r e a t i o n a l and

i n d u s t r i a l workers.
H . T h e S e l e c t e d R e m e d y

M o s t o f th e d u m p s had c o n c e n t r a t i o n s o f c o n t a m i n a n t s w e l l beneath the l e v e l o f concern
for human h e a l t h o f r e c r e a t i o n a l and i n d u s t r i a l workers at the s i t e . H o w e v e r , one o f the
d u m p s ( W a t e r S u p p l y T u n n e l D u m p ) w a s a c t i v e l y e r o d i n g i n t o M i d d l e C a n y o n Cre ek
which c o u l d have po s ed a threa t to w i l d l i f e which use the creek water for d r i n k i n g .
T h e r e f o r e , K e n n e c o t t . u n d e r U D E Q s u p e r v i s i o n , c o n s t r u c t e d various s t r u c t u r e s o n t o p o f
the d u m p and a l o n g the toe o f the d u m p to s t a b i l i z e d the the d u m p f a c e s and pr even t
f u r t h e r erosion and i m p a c t t o the main d r a i n a g e - o f M i d d l e Canyon. Two d i t c h e s in
c o n j u n c t i o n wi th a r e t a i n i n g berm were p l a c e d a l o n g the top o f the d u m p to c o l l e c t
d r a i n a g e water. Drainage water i s routed via a p i p e and d i t c h to the M i d d l e Canyon
d r a i n a g e . At the toe of the d u m p , K e n n e c o t t removed waste rock f r o m areas where the
m a t e r i a l had encroached in t o the main d r a i n a g e of M i d d l e Canyon. A berm was p l a c e
between the toe of the waste rock d u m p and the d r a i n a g e to prevent cont inued
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encroachment. A d d i t i o n a l l y , a l a y e r o f rocks was p l a c e d in the d r a i n a g e to prevent
u n d e r c u t t i n g o f th e waste rock s l o p e . K e n n e c o t t ha s a l s o c a p p e d and r e v e g e t a t e d th e o ld
s e d i m e n t p o n d s a s s o c ia t ed w i t h t h e P i n e C a n y o n T u n n e l d i s c h a r g e s . T h i s w a s done
under t h e s u p e r v i s i o n o f t h e U t a h D i v i s i o n o f O i l , G a s , a n d M i n i n g . A d d i t i o n a l
r e c l a m a t i o n work i s o n g o i n g under s u p e r v i s i o n o f t h i s s t a t e agency.
M o s t o f t h e s i g n i f i c a n t water d i s c h a r g e s f r o m th e t u n n e l s in th e area were s t u d i e d d u r i n g
t h e i n v e s t i g a t i o n s o f t h i s area. The water wa s o f d r i n k i n g water q u a l i t y , and t h e r e f o r e
does not po se a threat to p o t e n t i a l d owns t r eam human users. The s treams are i n t e r m i t t e n t
in nature and are not c l a s s i f i e d by the s t a t e .
A l t h o u g h there w a s a m p l e e v i d e n c e t h a t s m e l t e r e m i s s i o n s h a d i m p a c t e d t h e p l a n t l i f e i n
P i n e Canyon and the r e s i d u a l m e t a l s were above b a c k g r o u n d l e v e l s , th e c o n c e n t r a t i o n s
a n d e x t e n t o f c o n t a m i n a t i o n d i d n o t ri se t o a l e v e l o f concern f o r w i l d l i f e p o p u l a t i o n s i n
the area.
I n a d d i t i o n t o t h e a c t i o n s a l r e a d y taken, t h e W a t e r S u p p l y T u n n e l Dump must b e
i n s p e c t e d on an annual bas i s to d e t e r m i n e i f the a c t i o n s taken there are e f f e c t i v e . A m a p ,
f o r t h e l o c a l a u t h o r i t i e s , must b e p r o d u c e d wh i ch shows l o c a t i o n s where c o n t a m i n a n t s
are too h i g h to a l l o w u n r e s t r i c t e d l a n d u s e in the f u t u r e .
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S e c t i o n 1 1 : P r e c i p i t a t i o n P l a n t ( K e n n e c o t t S o u t h Zone
O U 2 4 )

A . S i t e N a m e , L o c a t i o n a n d D e s c r i p t i o n
1 . S i t e T y p e a n d d e s c r i p t i o n o f o p e r a b l e unit

T h i s s i t e i s p h y s i c a l l y l o c a t e d i n t h e K e n n e c o t t S o u t h Z o n e S i t e , b u t i s l i n k e d t o
t h e K e n n e c o t t N o r t h Zone s i t e because, w h i l e o p e r a t i o n a l , i t p r o v i d e d a c o p p e r
s l u d g e p r o d u c t that w a s s h i p p e d t o t h e s m e l t e r ( O U 1 3 ) f o r f u r t h e r p u r i f i c a t i o n .
The P r e c i p i t a t i o n P l a n t s i t e i s l o ca t ed j u s t t o th e west o f C o p p e r t o n a l o n g
B i n g h a m Creek. I t c o n s i s t s o f l a r g e wooden t a n k s i n wh i ch t h e r e a c t i o n s took
p l a c e , a s s o c i a t ed c h a n n e l s f o r h a n d l i n g o f s o l u t i o n s , a n d s t o r a g e areas f o r s c r a p
iron a n d p r o d u c t . A f l o w chart o f t h e p r e c i p i t a t i o n p l a n t ' s r o l e i n c o p p e r
p r o d u c t i o n i s g i v e n in F i g u r e 1 1 . 1 . A number o f nearby h i s t o r i c and current
f a c i l i t i e s a r e a l s o i n c l u d e d i n t h i s o p e r a b l e uni t .
2 . F a c i l i t i e s l o c a t e d w i t h i n O U 2 4
T h e r e i s o n e m a j o r f a c i l i t y w i t h i n O U 2 4 , t h e K e n n e c o t t P r e c i p i t a t i o n P l a n t ,
t h o u g h there are a number of s t r u c t u r e s and b u i l d i n g s which are a s s o c i a t e d w i t h
t h i s p l a n t . The f a c i l i t y was b u i l t on the same s i t e a s used by several e a r l i e r
o p e r a t i o n s , i n c l u d i n g t h e Lead M i n e M i l l , a n d several o t h e r f o r m e r p r e c i p i t a t i o n
p l a n t s .
Other nearby f a c i l i t i e s w i t h i n O U 2 4 i n c l u d e a number o f h i s t o r i c a n d current
r a i l r o a d f a c i l i t i e s i n c l u d i n g t h e C o p p e r B e l t R a i l r o a d , t h e p o r t i o n s o f t h e Denver
a n d R i o G r a n d e L o w L i n e w i t h i n B i n g h a m C a n y o n , C u p r u m Y a r d , t h e Denver
a n d R i o G r a n d e H i g h L i n e , C u p r u m H e i g h t s , t h e B i n g h a m a n d G a r f i e l d R a i l r o a d ,
t h e K e n n e c o t t O r e H a u l a g e R a i l r o a d , t h e O r e L o a d i n g A r e a , t h e C o p p e r t o n
R a i l y a r d and th e p o r t i o n o f t h e B i n g h a m Canyon and C a m p F l o y d R a i l r o a d w i t h i n
Bingham Canyon. Current m i l l i n g f a c i l i t i e s i n c l u d e t h e C o p p e r t o n C o n c e n t r a t o r ,
and the C o p p e r t o n C o n c e n t r a t o r Proce s s W a t e r P o n d s . F o r m e r waste areas
i n c l u d e t h e C o p p e r t o n D u m p i n g A r e a s a n d t h e Revere S w i t c h P o n d . N e a r b y
t u n n e l s i n c l u d e th e 5490 T u n n e l , th e 6040 T u n n e l , and the unnamed 700 f o o t a d i t .

B . S i t e H i s t o r y a n d E n f o r c e m e n t A c t i v i t i e s
1. A c t i v i t i e s at the s i t e which led to c o n t a m i n a t i o n



Precipitation Plant
A l t h o u g h the current s t r u c t u r e s on the s i t e d a t e back to 1965 . there were a number
o f f a c i l i t i e s l o c a t e d on th e s i t e p r i o r t o t h e current f a c i l i t y . The area wa s f i r s t used
f o r t h e Lead M i n e M i l l a n d t a i l i n g s p o n d , whi ch o p e r a t e d f r o m 1883 u n t i l t h e m i l l
burned in 1896. W i t h a c a p a c i t y o f about 50 t o n s / d a y o f l e a d ore, i t d i s c h a r g e d i t s
t a i l i n g s t o a nearby t a i l i n g s p o n d . A f t e r t h e m i l l b u r n e d , a p y r i t i c s m e l t e r w h i c h
o p e r a t e d f r o m 1896 to 1 9 0 1 , was erec t ed on the s i t e . The ru in s o f the s m e l t e r
were then used in 1905 to house v i c t i m s of s m a l l p o x and o ther i n f e c t i o u s
d i s e a s e s . T h e f i r s t p r e c i p i t a t i n g p l a n t a t t h i s l o c a t i o n w a s c o n s t r u c t e d i n 1929 t o
be a c entra l l o c a t i o n for the t r e a t m e n t o f acid l e a c h a t e which had begun f l o w i n g
f r o m the toes of the d u m p s in the nearby gu l che s . Prior to t h i s c e n t r a l i z e d
a p p r o a c h , there were s m a l l e r (and c r u d e r ) l a u n d e r s at the mouth of each g u l c h in
B i n g h a m Canyon. A l l t h e t a i l w a t e r s f r o m the s e e a r l y o p e r a t i o n s were d i s c h a r g e d
i n t o B i n g h a m Creek . S h o r t l y a f t e r t h e c e n t r a l i z e d f a c i l i t y w a s b u i l t , t h e m i n e r s
b u i l t t h e B i n g h a m - M a g n a d i t c h i n 1930 t o carry t h e p r e c i p i t a t i o n p l a n t t a i l w a t e r s
t o t h e M a g n a T a i l i n g s Pond ( O U 1 5 ) . B e f o r e c o n s t r u c t i o n o f t h e d i t c h , t h e
t a i l w a t e r s were d i s c h a r g e d to a s e t t l i n g pond "where t h e y s e ep ed away". L o c a l
sources have i n d i c a t e d that waste rock was used to l e v e l the s i t e p r i o r to
c o n s t r u c t i o n o f t h e 1929 p l a n t .
T h e c e n t r a l i z e d p r e c i p i t a t i o n p l a n t , c a l l e d t h e Lead M i n e P r e c i p i t a t i o n P l a n t ,
c o n s i s t e d o f c oncre t e t r o u g h s a n d l o n g s e t t l i n g t ank s . T h e t r o u g h s ( l a u n d e r s ) were
4 f e e t w i d e by 4 f e e t d e e p by 960 f e e t l o n g . The shed for s t o r i n g s c r a p iron and
u n l o a d i n g r a i l cars c a r r y i n g s c r a p iron w a s 5 5 0 f e e t l o n g . I n 1 9 6 5 , t h e concre te
l a u n d e r s were d e m o l i s h e d and a new p l a n t was b u i l t f or the recovery o f c o p p e r
f r o m the acid l e a c h a t e . P r i o r t o c o n s t r u c t i o n o f the new p l a n t , the s i t e was
p a r t i a l l y c l eaned u p .
The "new" p l a n t c o n s i s t e d of 2 m o d u l e s w i th 13 redwood cones each whi ch
received acid s o l u t i o n s c o n t a i n i n g c o p p e r a n d s c r a p iron. A c o p p e r p r e c i p i t a t e
c a l l e d " c o p p e r mud" was p r o d u c e d . The c o p p e r p r e c i p i t a t e wa s s l u r r i e d t o a
t h i c k e n i n g t a n k , a surge m i x i n g tank and then to f i l t e r p r e s s e s where i t was
w e i g h e d , d r i e d , l o a d e d in to r a i l c a r s a n d then s h i p p e d t o t h e s m e l t e r . T h e r e s u l t i n g
t a i l w a t e r s ( c o p p e r now r emoved) went into two 140 f o o t d i a m e t e r s e t t l i n g ba s in s
and then recycled t hrough the l ea ch water c i r cu i t . The acid waters were taken
back to t h e . t o p o f the d u m p s and used for l e a c h i n g again. W h e n a c t i v e l e a c h i n g
was d i s c o n t i n u e d in 2001, the p r e c i p i t a t i o n p l a n t became s u r p l u s and i s s l a t e d f or
d e m o l i t i o n as a part of t h i s a c t i o n .

Nearby Railroad Facilities
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T h e C o p p e r B e l t R a i l r o a d w a s o n e o f several s h o r t l i n e r a i l r o a d s which were b u i l t
around 1900 to service the mines in B i n g h a m C a n y o n . The C o p p e r B e l t R a i l r o a d
was s t a n d a r d - g a u g e d and had t rack s be tween the Rio Grand W e s t e r n R a i l r o a d
t e r m i n u s in the town of Bingham to the Old J o r d a n M i n e , w i t h branches to the
Commerc ia l M i n e and the T e l e g r a p h M i n e . The r a i l r o a d was b u i l t on the bed of a
very narrow gauge m u l e tramway l a i d out in 1874. The R a i l r o a d was about 4
m i l e s i n l e n g t h . T h e l i n e w a s s o l d t o t h e R i o G r a n d e i n 1908. T o d a y , t h e b e d o f
t h i s r a i l r o a d has been mined away or is buried under the waste rock d u m p s and is
no l o n g e r a c c e s s i b l e .
The Denver and Rio Grande Low Line and C u p r u m Y a r d s was b u i l t in 1906 to
c a p t u r e t h e o r e h a u l i n g bus ine s s f r o m t h e U t a h C o p p e r M i n e ( B i n g h a m P i t ) t o t h e
n e w M a g n a M i l l s . T h e r a i l r o a d s t a r t e d a t Lead M i n e ( t h e s i t e o f t h e P r e c i p i t a t i o n
P l a n t ) , swung two m i l e s t o t h e s o u t h t o g a i n e l e v a t i o n , c o n t i n u e d h i g h on th e
m o u n t a i n s i d e t o a s t a g i n g area ( C u p r u m Y a r d ) a n d th en j o i n t e d w i t h t h e C o p p e r
B e l t R a i l r o a d h i g h i n u p p e r Bingham Canyon . T h e l i n e w a s d o u b l e t r a c k e d t o
h a n d l e t h e v o l u m e s o f o r e f r o m U t a h C o p p e r a n d B o s t o n C o n s o l i d a t e d . T h e l i n e
f r o m W e l b y J u n c t i o n t o M i d v a l e h a d a l r e a d y been d o u b l e - t r a c k e d , b u t t h e branch
t o t h e m i l l s i n M a g n a w a s o n l y s i n g l e t racked. O n l y t h e p o r t i o n o f t h e r a i l r o a d
l i n e u p g r a d i e n t o f Lead M i n e i s i n c l u d e d i n t h e s i t e . T h e lower p o r t i o n s o f t h e r a i l
r i g h t - o f - w a y (Lead M i n e t o W e l b y J u n c t i o n , W e l b y J u n c t i o n t o M a g n a , a n d
W e l b y J u n c t i o n t o M i d v a l e ) a r e c u r r e n t l y owned b y U n i o n P a c i f i c . T h e p o r t i o n
above Lead M i n e has been bur i ed by waste rock.
T h e Denver a n d R i o G r a n d e H i g h L i n e a n d C u p r u m H e i g h t s w a s a l s o b u i l t i n
1906 to p r o v i d e access to a new r o u n d h o u s e f a c i l i t y a t C u p r u m H e i g h t s . The
r o u n d h o u s e w a s reached v i a w i n d i n g s t a i r s f r o m B i n g h a m C i t y . T h e s i t e i s buried
by waste rock.
B i n g h a m a n d G a r f i e l d R a i l r o a d w a s c o n s t r u c t e d b y U t a h C o p p e r i n 1 9 1 1 because
the Denver and Rio G r a n d e Low L i n e c o u l d no l o n g h a n d l e the v o l u m e of ore
g o i n g f r o m the Bingham Pit to M a g n a for m i l l i n g . W h e n i t was b u i l t , i t was 20
m i l e s l o n g and i n c l u d e d 4 t u n n e l s and 3 m a j o r t r e s t l e s in Bingham Canyon. The
r a i l r o a d f e a t u r e d 2 r a i l y a r d s , Bingham Y a r d a n d A u x i l i a r y Y a r d . A l t h o u g h i t s
s o l e cu s tomer was a l m o s t e x c l u s i v e l y U t a h C o p p e r , it was a common carrier, ran
occas ional p a s s e n g e r t r a i n s and had a s p u r t o th e H e r c u l e s p o w d e r p l a n t . The l i n e
was abandoned in 1948 and the r a i l s removed. The r a i l b e d s t i l l e x i s t s between
Bingham Canyon and M a g n a , but the p o r t i o n in the canyon above C o p p e r t o n has
been buried by waste rock or subsumed by the p i t .
K e n n e c o t t O r e H a u l a g e R a i l r o a d ( C o p p e r t o n l o w l i n e ) w a s b u i l t i n 1948. I t
f e a t u r e d a more gradual grade than the B i n g h a m and G a r f i e l d . At f i r s t , i t carried
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K e n n e c o t t U t a h C o p p e r o r e f r o m t h e C o p p e r t o n Y a r d s t o t h e M a g n a m i l l i n g
f a c i l i t i e s . A t f i r s t i t was• r u n u s i n g e l e c t r i c motors powered b y overhead l i n e s .
The t o t a l l e n g t h wa s 16 m i l e s . In 1964, a n o t h e r branch o f 9 - m i l e s wa s a d d e d t o
t h e B o n n e v i l l e Crusher . E l e c t r i f i c a t i o n o f t h e C o p p e r t o n L o w L i n e w a s removed
in 1979 and o p e r a t i o n s began to use d i e s e l l o c o m o t i v e s . A l t h o u g h the ore h a u l a g e
o p e r a t i o n s have l a r g e l y ceased due to the c l o sur e o f the m i l l s near M a g n a , the ore
h a u l a g e road remains in service for o c ca s i ona l use in h a u l i n g s u p p l i e s to the mine.
T h e C o p p e r t o n R a i l y a r d . l o c a t e d j u s t s ou th o f t h e town o f C o p p e r t o n a n d east o f
th e p r e c i p i t a t i o n p l a n t , o p e r a t e d f r o m 1948 u n t i l 2000 as a m a r s h a l l i n g yard f or
ore cars g o i n g i n t o and out of the p i t . F r o m the y a r d , the ore cars were t h e n
haul ed to the M a g n a Mill and l a t e r the B o n n e v i l l e Crusher via the K e n n e c o t t Ore
H a u l a g e R a i l L i n e . T h e r a i l y a r d h a d a d i s p a t c h e r ' s o f f i c e which c o m m u n i c a t e d
w i t h the t r a i n s and c o n t r o l l e d the s w i t c h e s in the yard and al l the way to M a g n a .
The e q u i p m e n t in t h e d i s pa t ch e r ' s o f f i c e wa s removed when or e h a u l a g e ceased.
The Ore L o a d i n g Station was a new faci l i ty t h a t was b u i l t in 2000 and was used
f o r l o a d i n g o r e i n t o t r a i n s a f t e r t h e o r i g i n a l r a i l r o a d i n t o t h e p i t w a s bur i ed b y
waste rock. Haul t r u c k s w o u l d carry the ore via haul roads and d u m p it down an
embankment. An e l e c t r i c shovel a t th e b o t t o m o f th e e m b a n k m e n t s c o o p e d up the
ore and l o a d e d i t i n t o rai l cars moved s e q u e n t i a l l y in to p o s i t i o n by the s h o v e l s .
T h e o r e l o a d i n g s t a t i o n w a s l o c a t e d j u s t west o f t h e p r e c i p i t a t i o n p l a n t . T h e
s t a t i o n i s n o w i d l e s ince t h e c l o s i n g o f t h e M a g n a M i l l , B o n n e v i l l e C r u s h e r a n d
most r a i l o p e r a t i o n s in J a n u a r y 2001.
T h e B i n g h a m Canyon a n d C a m p F l o y d R a i l r o a d w a s o r i g i n a l l y c o n s t r u c t e d i n
1873 to service the mines in B i n g h a m Canyon w i t h p l a n s to e x t e n d to M e r c u r and
O p h i r a s w e l l . O n l y t h e B i n g h a m Canyon p o r t i o n w a s b u i l t . T h e l i n e w a s narrow
gauge. The p u r p o s e o f the r a i l r o a d was to haul ores f r o m B i n g h a m C a n y o n to the
m i l l s and s m e l t e r s in M i d v a l e and Murray. Aft er th e l i n e wa s pur cha s ed by th e
Denver and Rio G r a n d e in 1881 . it was converted to s t a n d a r d gauge in 1890.
O n l y th e p o r t i o n o f t h i s h i s t o r i c ra i l l i n e in B i n g h a m Canyon i s a part o f th e s i t e .
The r i g h t - o f - w a y in the v a l l e y in owned by U n i o n P a c i f i c and i s not a par t o f the
K e n n e c o t t § i t e .
Nearby milling facilities
Just to the north o f C o p p e r t o n i s the C o p p e r t o n C o n c e n t r a t o r . Ores are sent f r o m
a crusher in the pit via conveyor b e l t where it is s tored t e m p o r a r i l y in a covered
s torage shed beh ind the c onc en t ra t or . F r o m there i t i s ground w i t h rotary m i l l s
c o n t a i n i n g . s t e e l b a l l s . The ground or e i s then sent t o f l o t a t i o n c e l l s where
r eagen t s a r e a d d e d t o s e p a r a t e t h e s u l f i d e m i n e r a l s f r o m t h e host m i n e r a l s . T h e
s u l f i d e s adhere to the b u b b l e s and c o l l e c t in the f r o t h and are sk immed f r o m the
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s u r f a c e . T h e s u l f i d e m i n e r a l s o r c o n c e n t r a t e s , c o n t a i n i n g c o p p e r , a r e t h en s l u r r i e d
t o t h e s m e l t e r ; t h e host m i n e r a l s o r t a i l i n g s a r e s l u r r i e d t o t h e M a g n a T a i l i n g s
P o n d . The C o p p e r t o n C o n c e n t r a t o r wa s b u i l t in 1988 , e x p a n d e d in 1 9 9 2 , and ha s
f o u r g r i n d i n g l i n e s w i t h f o u r s e m i - a u t o g e n o u s G r i n d i n g M i l l s a n d e i g h t b a l l m i l l s .
T h e C o p p e r t o n C o n c e n t r a t o r Proc e s s W a t e r P o n d s serve a s s t o r a g e , m i x i n g , a n d
s e t t l i n g bas ins f o r t h e proce s s waters used i n t h e C o p p e r t o n C o n c e n t r a t o r . T h e
pro c e s s waters are a c o m b i n a t i o n of waters r e c y c l e d f r o m the s m e l t e r and r e f i n e r y
and waters recovered f r o m th e d e c a n t pond a t t h e M a g n a T a i l i n g s P o n d . T h e s e
p r o c e s s waters d o n o t have t o b e p r i s t i n e . I t i s l i k e l y t h a t a f t e r c l o s u r e , the s e
p o n d s m i g h t b e reused for water t r e a t m e n t p u r p o s e s f or the ground waters and
acid l ea cha t e .
Waste areas
An area known as C o p p e r t o n D u m p s may have r e f e r r e d to a t a i l i n g s p o n d
f o r m e r l y i n t h e l o c a t i o n n o w o c c u p i e d b y t h e p r e c i p i t a t i o n p l a n t . T h e s e d u m p s
may have a l s o r e f e r r e d to an area where the Large B i n g h a m Reservoir is t o d a y .
The Revere S w i t c h T a i l i n g s Pond i s r e f e r r e d t o a s an area in whi ch U t a h C o p p e r
b u i l t a t a i l i n g s pond i n ,1905 f o r u s e b y U t a h C o p p e r ' s e x p e r i m e n t a l m i l l i n t h e
Bingham Canyon. It i s s u s p e c t e d that t h i s t a i l i n g s p o n d wa s l o c a t e d in th e area
where th e Large Bingham Reservoir wa s l a t e r b u i l t . W h e n th e o r i g i n a l L a r g e
Bingham Reservo ir wa s r e t i r e d , c l e a n u p crews d i s c o v e r e d a l a y e r o f t a i l i n g s
u n d e r n e a t h t h e re servoir s l u d g e s . T h e s e t a i l i n g s were removed f r o m t h e area,
mixed wi th s l u d g e s and s o i l s , and bur i ed u n d e r n e a t h t h e r e l a x e d s l o p e s o f t h e
waste rock d u m p s at the nor th ern end o f the E a s t s i d e d u m p s .

jTunnels
The 5490 T u n n e l was c on s t ruc t ed by K e n n e c o t t in 1957 t h r o u g h an area then
owned b y U S S R M . T h e t u n n e l w a s b u i l t t o f a c i l i t a t e easier o r e h a u l a g e f r o m
K e n n e c o t t ' s e x p a n d i n g p i t , b u t U S S R M re ta ined o w n e r s h i p o f a n y ores e x c a v a t e d
d u r i n g t u n n e l c o n s t r u c t i o n . T h e t u n n e l does n o t g enera t e s i g n i f i c a n t f l o w s
because i t i s g r o u t e d . T o d a y , i t i s u s e d - f o r the conveyor b e l t between the p i t and
th e C o p p e r t o n C o n c e n t r a t o r . The p o r t a l o u t s i d e the p i t i s l o ca t ed near the
p r e c i p i t a t i o n p l a n t s i t e .
The 6040 T u n n e l was a r a i l r o a d t u n n e l which a l l o w e d ore t r a i n s to t rave l f r o m
B i n g h a m Canyon in t o and out of the p i t . .At the t ime of c o n s t r u c t i o n , i t was 4200
f e e t l o n g , 24 f e e t h i g h and 18 f e e t w ide , u s i n g s t e e l and t i m b e r s u p p o r t s . The
c a n y o n - s i d e p o r t a l was buried by waste rock in 2000 when r a i l r o a d s ervice to the
pit ceased, and the p i t - s i d e p o r t a l i s b e i n g mined away. The t u n n e l may be used
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a g a i n in th e f u t u r e t o access th e N o r t h Ore S h o o t .

L i s t e d as "unnamed ad i t " in EPA records , a 700 f o o t t unne l j u s t nor th of Lark was
d i s c o v e r e d d u r i n g t h e c o n s t r u c t i o n o f t h e East S i d e C o l l e c t i o n S y s t e m . T h e f l o w
f r o m t h e t u n n e l h a s n o w been d i r e c t e d t o t h e East S i d e C o l l e c t i o n S y s t e m .
2 . I n v e s t i g a t i o n s , c l e a n u p a c t i v i t i e s , e n f o r c e m e n t
The p r e c i p i t a t i o n p l a n t wa s p a r t i a l l y i n v e s t i g a t e d in 1997 a s par t o f t h e h i s t o r i c
f a c i l i t i e s a s s e s sment p r o j e c t ( o n - s i t e e n v i r o n m e n t a l a s s e s s m e n t s ) s u p e r v i s e d b y
U D E Q . T h e y repor t ed that at the time the o l d e r p l a n t was r e t i r ed , 30,000 tons of
t h i c k e n e r m a t e r i a l and o ther h i g h meta l s o i l s were sent t o the t op o f th e d u m p s ,
s crap metal was washed and sent t o Atla s S t e e l f or r e c y c l i n g , and o th er s o i l s and
d e b r i s were sent t o t h e T r a n s J o r d a n L a n d f i l l . A c u t - o f f w a l l c a l l e d t h e B i n g h a m
Creek c u t - o f f w a l l w a s c o n s t r u c t e d i n 1995 j u s t d o w n s t r e a m o f t h e s i t e t o c o l l e c t
a n y s u r f a c e a n d s u b s u r f a c e f l o w w h i c h t r a n s e c t e d t h e s i t e . T h e s i t e w i l l r equ ir e
f u r t h e r c h a r a c t e r i z a t i o n a f t e r t h e current p l a n t i s d e m o l i s h e d . T h e g r o u n d w a t e r
i s sues a t the s i t e are b e i n g i n v e s t i g a t e d by the U t a h D i v i s i o n o f W a t e r Q u a l i t y
G r o u n d w a t e r Program.
O c c a s i o n a l l y , th er e have been r e p o r t e d s p i l l s a t t h e p r e c i p i t a t i o n p l a n t o r nearby.
A l i s t i s g iv en i n T a b l e 1 1 . 1 .

T A B L E 1 1 . 1
R E P O R T E D S P I L L S I N T H E V I C I N I T Y O F T H E P R E C I P I T A T I O N P L A N T

D a t e ' . • ' ; . ' , ; : ' / • . : / : " .

8-5-95

10-3-96

: ' : I i ; Q c a f i o h / ; . ; . . : ' ;

; ' ' . i . ' " • ; " ' " , ' • • ' ' * / " ' - ' . , ' - . : ;

B i n g h a m
Canyon

T u n n e l p o r t a l
a d j a c e n t to p-
p l a n t

S p i l l e d
^Sub s tanc e

Barren l ea ch
water ( l e a c h
water w i t h
c o p p e r r e m o v e d )

Leach water

V o l u m e

120,000 gal

250,000 gal

Cause

S u m p
o v e r f l o w e d d u e
t o l i g h t n i n g
i n d u c e d power
ou tage
36" H O P E
p i p e l i n e broken
when a f r o n t -
end l o a d e r
r u p t u r e d th e
buried p i p e l i n e .
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Date . : ;

9-14-97

9-14-97

9-22-97
i

1 1 - 1 7 - 9 7

12-22-97

5-27-99

: j L o c a t i ( ) r i ; • . / ; ; . ; :
 i , ; ' ;

W e s t o f
C o p p e r t o n

W e s t o f
C o p p e r t o n
W e s t o f
C o p p e r t o n
W e s t o f
C o p p e r t o n
W e s t o f
C o p p e r t o n

C o p p e r t o n

- S p i l l e d '
S u b s t a n c e
Leach water

Beach water

Low pH water
( l e a c h w a t e r )
Leach water

Leach water

P y r i t e s l u r r y

V o l u m e

1,000,000 gal

500,000 gal

3 0 I b s c o p p e r
s u l f a t e
3000 gal

6 5 0 I b s c o p p e r
s u l f a t e

40,000 I b s

Cause

24" p i p e l i n e
rup tured due to
corro s i on
G a s k e t f a i l u r e
o n p i p e l i n e
4" v a l v e on 36"
p i p e l i n e l e a k e d
24" p i p e l i n e
f i t t i n g s f a i l e d
S e t t l i n g p o n d
o v e r f l o w e d d u e
t o o u t l e t v a l v e
c l o g g e d w i t h
t u m b l e w e e d s .
T a n k e r t r u c k h i t
a d i t c h t r y i n g t o
avoid deer.

S i t e C h a r a c t e r i s t i c s
1 . S i z e , t o p o g r a p h y :

The p r e c i p i t a t i o n p l a n t i s l o c a t e d on a 20 acre i n d u s t r i a l s i t e l o c a t e d j u s t u p s t r e a m
o f t h e town o f C o p p e r t o n i n a f l a t v a l l e y f l o o r o f B i n g h a m Creek. T h e v a l l e y i s
p r o b a b l y f l a t because o f a d d i t i o n o f . f i l l m a t e r i a l . T o t h e s ou th i s t h e Large East
S i d e W a s t e Rock D u m p s which have s t e e p s l o p e s a t t h e a n g l e o f r e p o s e ; t o t h e
east i s C o p p e r t o n which s i t s on a b l u f f o v e r l o o k i n g the p - p l a n t and the r a i l y a r d ; to
the W e s t - i s what i s l e f t o f Bingham Creek and Dry F o r k ; and to the nor th i s the

' c o u n t y road a l o n g t h e s i d e o f t h e v a l l e y f l o o r .
2.- S u r f a c e and s u b s u r f a c e f e a t u r e s
T h e s u r f a c e o f t h e s i t e i s c ompo s ed o f several s t r u c t u r e s i n c l u d i n g t h e r e a c t i o n
cones ( b u i l t o f r e d w o o d ) , b u i l d i n g w i t h f i l t e r p r e s s e s , r a i l r o a d l o a d i n g a n d
u n l o a d i n g areas, open c h a n n e l s b u i l f ' o f concre t e , t w o l a r g e s e t t l i n g tank s , s t orage
.areas for s crap iron wi th g a n t r i e s for m o v i n g the iron, and concre t e covered
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o p e r a t i o n a l areas. P i l e s o f concre te d e b r i s f r o m p r i o r f a c i l i t i e s a r e bur i ed i n some
l o c a t i o n s o n t h e s i t e . T h e s u b s u r f a c e s i t u a t i o n i s l a r g e l y unknown, b u t i s
t h e o r i z e d t o c on ta in remnants o f f o r m e r p r e c i p i t a t i o n p l a n t s , was te rock f i l l , a n d
p e r h a p s a t a i l i n g s pond l e f t f r o m t h e Lead M i n e M i l l . C h a r a c t e r i z a t i o n o f t h e
s u b s u r f a c e has not been p o s s i b l e to d a t e because of the pre s ence of an o p e r a t i o n a l
f a c i l i t y a t th e s u r f a c e . U n d e r th e various man made s t r u c t u r e s and f i l l , i s th e
a l l u v i a l channel o f Bingham Creek. A s u b s t a n t i a l s tream f l o w s u n d e r g r o u n d in
these g r a v e l s . T h e underground stream e v e n t u a l l y f l o w s t o t h e B i n g h a m Creek
C u t o f f W a l l where i t i s c a p t u r e d a n d d i v e r t e d i n t o K e n n e c o t t ' s p ro c e s s water
c i r c u i t . T h e d egre e t o wh i ch th er e i s f l o w t h r o u g h t h e b edro ck u n d e r t h e s i t e i s
unknown, bu t i s under i n v e s t i g a t i o n by K e n n e c o t t and th e U t a h D i v i s i o n o f W a t e r
Q u a l i t y G r o u n d w a t e r Program.
3 . S a m p l i n g s t r a t e g y
The s a m p l i n g , t hu s f a r , ha s been l i m i t e d t o a f ew grab s a m p l e s f r o m s e l e c t e d areas
o f t h e s i t e a n d o n e 1 0 f o o t b o r e h o l e t h r o u g h t h e f i l l m a t e r i a l . T h e s a m p l i n g w a s
l i m i t e d a t the t ime because the area was covered w i t h o p e r a t i o n a l f a c i l i t i e s and
concrete. F u r t h e r s a m p l i n g w i l l b e neces sary f o l l o w i n g d e m o l i t i o n o f t h e
s t r u c t u r e s and removal o f the concre t e t o d e t e r m i n e l a t e r a l and v e r t i c a l e x t e n t o f
the c o n t a m i n a t i o n .
4. K n o w n or s u s p e c t e d sources of c o n t a m i n a t i o n
The sources o f c o n t a m i n a t i o n a t th e P r e c i p i t a t i o n P l a n t area are v a r i e d .
U n d e r n e a t h t h e s i t e i s t h e a l l u v i a l channe l o f B i n g h a m C r e e k wh i ch r e c e ive s
waters c a p t u r e d f r o m t h e B i n g h a m C a n y o n a n d D r y F o r k W a s t e Rock d u m p s f r o m
rainwater a n d snowme l t which p e r c o l a t e s i n t o t h e d u m p s . I t receives s t o r m w a t e r
r u n o f f a s we l l which s ink s f r o m t h e s u r f a c e i n t o t h e a l l u v i a l c h a n n e l . T h e s e
waters are t y p i c a l l y a c i d i c and metal l a d e n . The d egr e e to which the waters
con taminat e th e s o l i d a l l u v i u m m a t e r i a l s i s unknown.

S u s p e c t e d t o b e u n d e r n e a t h th e s i t e on t op o f th e na t iv e a l l u v i u m are t a i l i n g s f r o m
the Lead M i n e Mill , and above t h a t , p e r h a p s a s much as 20 f e e t o f waste rock
which w a s used f o r f i l l . H i s t o r i c o p e r a t i o n s were known t o have c o n t a m i n a t e d
that f i l l - w i t h s p i l l s o f acid leach waters which contained h i g h c onc en tra t i on s o f
m e t a l s , e s p e c i a l l y c o p p e r . Because o f s o i l s which conta in over 20% c o p p e r near
the f o r m e r l a u n d e r s , EPA c o n c l u d e s that there must have been s p i l l s o f p r o d u c t
( c o p p e r m u d ) in the v i c i n i t y .
More recent s i t e i n s p e c t i o n s have f o u n d several d u m p i n g areas used when the
l a u n d e r s were c l e a n e d out , a n d h i g h c o n c e n t r a t i o n s o f m e t a l s i n t h e s o i l s f r o m
numerous sp i l l s o f acid l e a c h a t e over th e years.
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T h e sources o f c o n t a m i n a t i o n i m p a c t i n g K e n n e c o t t ' s h i s t o r i c a n d o p e r a t i n g
r a i l r o a d c o r r i d o r s a r e i n a d v e r t e n t s p i l l s o f p r o d u c t s (ore. c o n c e n t r a t e , a c i d s ) , d i e s e l
l o c o m o t i v e r e l a t e d c o n t a m i n a n t s ( f u e l a n d l u b r i c a n t s ) , r a i l m a i n t e n a n c e
c o n t a m i n a n t s ( f l a n g e grease, s o l v e n t s ) , a n d s l a g b a l l a s t .
5 . T y p e s o f c o n t a m i n a t i o n , q u a n t i t i e s
I t i s p o s s i b l e o n l y t o e s t i m a t e t h e q u a n t i t i e s o f c o n t a m i n a t i o n because t h e s i t e h a s
not been charac t e r i z ed f u l l y . At th e b o t t o m o f th e area are th e waste s l e f t f r o m the
Lead M i n e M i l l . T h e wastes f r o m t h i s o p e r a t i o n have been p r e v i o u s l y e s t i m a t e d
(based o n p r o d u c t i o n r a t e s ) t o b e about 47,000 tons . I f p r i o r t o p r e c i p i t a t i o n p l a n t
c on s t ru c t i on , 20 f e e t of waste rock fil l were used to create a larg e Hat area, t h i s
c o u l d amount t o a vo lume o f 645,000 cubic yards . T h e b o r e h o l e t h r o u g h t h i s f i l l
m a t e r i a l i n d i c a t e s tha t s p i l l s o f c o p p e r s o l u t i o n s have c o n t a m i n a t e d t h e f i l l , wh i ch
wou ld b e a unknown p r o p o r t i o n o f t h e f i l l vo lume. J u s t t h e r e p o r t e d s p i l l s c o u l d
have amount ed to 600 tons of s o l i d m a t e r i a l s in the s o i l s and about a ton of c o p p e r
a l o n e . I n a d d i t i o n , unknown q u a n t i t i e s o f c e l l c l e a n o u t m a t e r i a l , s c rap iron,
r u b b l i z e d concre te and rebar are p r e s e n t on the s i t e . T h e s e are in a d d i t i o n to
what ever m a t e r i a l s m i g h t b e u n d e r n e a t h t h e current f a c i l i t i e s f r o m s p i l l s a n d l e a k s
over the years.
T h e t y p e s a n d q u a n t i t i e s o f c o n t a m i n a t i o n a s s o c i a t e d w i t h ra i l o p e r a t i o n s a r e
unknown.
6. L o c a t i o n o f c o n t a m i n a t i o n , e x p o s u r e s
The c o n t a m i n a t i o n i s l o c a t e d in several l a y e r s r e f l e c t i n g th e u s e and reuse o f th e
l a n d over t h e years. T h e t w o l a y e r s o f c o n t a m i n a t i o n o f s i g n i f i c a n c e f o r humans
a n d w i l d l i f e e x p o s u r e s a r e t h e t o p a n d b o t t o m l a y e r s . T h e b o t t o m l a y e r i s t h e
a l l u v i a l channel o f Bingham Creek t h r o u g h which a m i x t u r e o f s t o r m w a t e r and
acid l ea cha t e f l o w s . All w e l l s a t the s i t e are c o n t a m i n a t e d . E x p o s u r e s are
p r e v e n t e d because waters e x t ra c t ed in t h i s area are used in Kennecot t ' s i n d u s t r i a l
proce s s c i r c u i t . H u m a n s and w i l d l i f e wou ld b e e x p o s e d t o th e t op l a y e r which
con ta in s a v a r i e t y o f waste p i l e s a n d f i l l c o n t a m i n a t e d b y s p i l l s o f c o n t a m i n a t e d
waters and p r o d u c t s . E x p o s u r e to l a y e r s b eneath wou ld occur o n l y in the event of
c o n s t r u c t i o n a c t i v i t i e s . T h e c o n t a m i n a t i o n as soc iated wi th ra i l r oad o p e r a t i o n s i s
p r o b a b l y " l o c a t e d w i t h i n t h e ra i l c o rr idor s .

D. S c o p e and R o l e o f O p e r a b l e U n i t
The current ac t i on a t t h i s o p e r a b l e uni t i n v o l v e s d e m o l i t i o n and c l e a n u p o f a f o r m e r
i n d u s t r i a l f a c i l i t y l o c a t e d near t h e T o w n o f C o p p e r t o n . A l t h o u g h p h y s i c a l l y l o c a t e d i n t h e
K e n n e c o t t S o u t h Z o n e , i t ha s c h a r a c t e r i s t i c s in common w i t h th e heavy i n d u s t r i a l s i t e s in
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the N o r t h Z o n e in the varied k i n d s o f wastes p r o d u c e d . The remedy w i l l u s e the same
s t r a t e g y p r e v i o u s l y used a t t h e s m e l t e r , r e f i n e r y , a n d m i l l s i t e s . P r e v i o u s l y , t h e o p e r a t i o n s
here had l i n k s t o bo th the N o r t h Z o n e and the S o u t h Zone . At the S o u t h Z o n e , i t was a
source o f g r o u n d w a t e r c o n t a m i n a t i o n c o n t r i b u t i n g t o the l e a c h waters in the B i n g h a m
Creek p l u m e ( O U 2 ) . . T h e f o r m e r o p e r a t i o n a t t h e Lead M i n e M i l l m a y have c o n t r i b u t e d
to th e c o n t a m i n a t i o n f o u n d in the B i n g h a m Creek n e i g h b o r h o o d s in W e s t J o r d a n and
S o u t h J o r d a n ( O U 1 ) . I n t e r m e d i a t e p r o d u c t s were s h i p p e d f r o m t h i s s i t e t o t h e N o r t h
Zone v i a r a i l , p a r t i c u l a r l y t o t h e s m e l t e r ( O U 1 3 ) a n d i t s u n l o a d i n g f a c i l i t i e s b e h i n d t h e
s m e l t e r . T h e a l l u v i a l ground water i s sue s near t h e p r e c i p i t a t i o n p l a n t a n d C o p p e r t o n
R a i l y a r d have a l r e a d y been a d d r e s s e d t h r o u g h th e p r o v i s i o n s o f th e NRD s e t t l e m e n t and a
s t a t e ground water p e r m i t . T h e e v a l u a t i o n o f t h e ro l e o f b e d r o c k t r a n s p o r t u n d e r t h e s i t e
i s b e i n g eva lua t ed b y K e n n e c o t t , t h e U S G S , a n d t h e U t a h D i v i s i o n o f W a t e r Q u a l i t y
G r o u n d w a t e r Program. I n a d d i t i o n , K e n n e c o t t w a s r equired t o c o m p l e t e t h e E a s t s i d e
C o l l e c t i o n S y s t e m under t h e p r o v i s i o n s o f t h e S o u t h Z o n e N R D s e t t l e m e n t w i t h t h e S t a t e
o f U t a h . T h e B i n g h a m Creek C u t - O f f W a l l , which s t o p s a n y ground water f l o w t h r o u g h
t h e Bingham Creek a l l u v i u m i s a part o f t h e E a s t s i d e C o l l e c t i o n S y s t e m and i s l o c a t e d
j u s t downs tr eam o f t h e p r e c i p i t a t i o n p l a n t . M a i n t e n a n c e o f t h e E a s t s i d e C o l l e c t i o n
S y s t e m was a l s o part o f the OU2 Record o f Dec i s ion. The d e m o l i t i o n o f the o ld
s t r u c t u r e s , t h e c h a r a c t e r i z a t i o n o f t h e c o n t a m i n a t e d s o i l s u n d e r n e a t h th e s t r u c t u r e s and in
the s u r r o u n d i n g yard, and the c l e a n u p o f the s u r f a c e areas are the f o c i o f t h i s a c t i o n at the
P r e c i p i t a t i o n P l a n t . Rail a n d rai l i n f r a s t r u c t u r e c l e a n u p s w i l l pro c e ed a f t e r mine c l o s u r e ,
i f t h e r a i l s a n d f a c i l i t i e s a r e n o l o n g e r needed f o r f u t u r e d e v e l o p m e n t .
E . C u r r e n t and p o t e n t i a l F u t u r e S i t e and Resource U s e s
Unti l r e c e n t l y , t h e s i t e wa s o c c u p i e d by an a c t i v e minera l p r o c e s s i n g f a c i l i t y which had
th e p r o b l e m s o f a heavy i n d u s t r i a l s i t e . In 2001, when ac t iv e l e a c h i n g o f t h e waste rock
d u m p s c ea s ed , t h e f a c i l i t y a n d a s s o c i a t e d i n f r a s t r u c t u r e became u n n e e d e d . O n l y
main t enanc e s t a f f a r e l e f t . K e n n e c o t t h a s announced i t s d e s i r e t o d e m o l i s h t h e p l a n t .
F u t u r e p l a n s f o r t h e r e c l a i m e d , s i t e remain unc e r ta in a t t h i s t i m e , bu t t h e y ar e c o n s i d e r i n g
u s i n g the s i t e as the l o c a t i o n of an e x p e r i m e n t a l m o l y b d e n u m recovery area or t h e y may
l eave the land vacant and use it as a b u f f e r area between the waste rock d u m p s in
B i n g h a m Canyon and the town o f C o p p e r t o n . Because the s i t e i s e q u i p p e d w i t h p i p i n g
whi ch used to service the l e a c h i n g o p e r a t i o n s , it is p o s s i b l e to use t h i s area as a water
management area for both c l ean waters and "process" waters. If r e d e v e l o p m e n t does not
occur, i t wou ld serve as a w i l d l i f e h a b i t a t area. (Its f o r m e r use a s r i p a r i a n h a b i t a t wou ld
not be p o s s i b l e due to l a c k of s u r f a c e water at the s i t e . ) '
F . S u m m a r y o f S i t e Risks

1. C h e m i c a l s of Concern
The p r i m a r y c h e m i c a l s o f concern a t th e s i t e are g iven in T a b l e 1 1 . 2 .



T A B L E 1 1 . 2
C O N C E N T R A T I O N S O F H E A V Y M E T A L S I N S O I L S A N D W A S T E S A T T H E F O R M E R

P R E C I P I T A T I O N P L A N T

Area

S c a v
C e l l s
F i l l
O l d
l a u n d e r
S u r f a c e
berm
O l d
iron
s t o rage
U n d e r
f o r m e r
l a u n d e r
2001
s a m p l e s
I n d u s -
t r i a l
l a n d use
ac t i on
l e v e l s .

Arseni c Cone -
t p p m ) ; : - ; ; _ ̂  ;_••-;• ;
max
61

18
553

265

22

167

378

•.ave ' / , ;
42

15
553

265

22

35.9,

57.4

261

" C o p p e r C o n c
; ( p p m )
max
84,100

49,500
132,000

39,400

70,500

2 1 1 , 0 0 0

N o t
g iven

ave
7 8 , 1 3 0

22,100
132,000

39,400

70,500

68,920

not
g iv en
103,000

Lead Cone ( p p m )

max
540

680
835

1303

1400

10,200

14,100

ave
383

502
835

1303

1400

2728

1492

4414

S e l e n i u m Cone
( p p m )
max
7

<0.5
190

1 3 8

0.5

202

9.9

ave
5

<0.5
190

1 3 8

<0.5

83.4

2.2

1 3 , 9 7 2

G . R e m o v a l / R e m e d i a l A c t i o n O b j e c t i v e s
1. ' Reduce or e l i m i n a t e u n a c c e p t a b l e e x p o s u r e s to i n d u s t r i a l workers and

f u t u r e v i s i t o r s t o ' t h e . s i t e .
2 . Reduce or e l i m i n a t e u n a c c e p t a b l e e x p o s u r e s o f s i t e c o n t a m i n a n t s to

w i l d l i f e .
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3. Preven t movement of c o n t a m i n a n t s f r o m the s i t e i n t o ground water or
d o w n s t r e a m .

H . T h e S e l e c t e d Remedy
1. A number of the h i s t o r i c f a c i l i t i e s near the p r e c i p i t a t i o n p l a n t do not

require any f u r t h e r a c t i o n as a part of t h i s p r o j e c t . A summary of the se
areas i s g iven i n T a b l e 1 1 . 3

T A B L E 1 1 . 3
H I S T O R I C A R E A S W H E R E N O F U R T H E R A C T I O N I S R E Q U I R E D

S I T E
C o p p e r B e l t R a i l r o a d

Denver and Rio G r a n d e Low
L i n e a n d C u p r u m Y a r d s
Denver and Rio G r a n d e H i g h
L i n e a n d C u p r u m H e i g h t s
B i n g h a m C a n y o n and C a m p
F l o y d R a i l r o a d
C o p p e r t o n C o n c e n t r a t o r

C o p p e r t o n C o n c e n t r a t o r
Proce s s W a t e r Pond

C o p p e r t o n D u m p s ( a )

Revere S w i t c h T a i l i n g s Pond

5490 T u n n e l .

P R E V I O U S A C T I O N S
N o n e

N o n e

N o n e

N o n e

N o n e

N o n e

C l e a n e d up as par t of the
Large B i n g h a m Reservoir
removal and r e c o n s t r u c t i o n
C l e a n e d up as part of the
Large Bingham Reservoir
removal and r e c on s t ru c t i on
G r o u t e d

N O T E S
S i t e i s mined away a n d / o r
bur i ed by waste rock
K e n n e c o t t ROW buried by
waste rock
K e n n e c o t t ROW buried by
waste rock
K e n n e c o t t ROW b u r i e d by
waste rock.
A c t i v e f a c i l i t y w i t h s t a t e
ground water p e r m i t
A c t i v e f a c i l i t y which may b e
used for water management
f o l l o w i n g mine c l o sur e
H i s t o r i c d u m p f o r m e r l y
u n d e r n e a t h t h e L a r g e
Bingham Res ervo i r
T h i s t a i l i n g s pond m a y have
been known by the general
term C o p p e r t o n D u m p s
T h i s s m a l l d i s c h a r g e i s
c a p t u r e d by the B i n g h a m
Creek C u t o f f W a l l
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6040 T u n n e l

U n n a m e d A d i t

none

F l o w r e d i r e c t e d

T h e B i n g h a m Creek e n d o f
the t u n n e l i s now b u r i e d w i t h
waste rock. T h e s m a l l
di s charge is captured by the
B i n g h a m Creek C u t o f f W a l l .
T h e f l o w h a s been r e d i r e c t e d
t o t h e E a s t s i d e C o l l e c t i o n
S y s t e m . T h e p o r t a l i s
secured w i t h a m e t a l ga t e .

(a) T h e r e were two C o p p e r t o n t a i l i n g s areas. T h i s one wa s under th e L a r g e B i n g h a m Res ervo i r .
T h e o ther i s r e p o r t e d l y undernea th t h e P r e c i p i t a t i o n P l a n t . T h e second w i l l b e a d d r e s s e d a s p a r t
o f t h e P r e c i p i t a t i o n P l a n t c l e a n u p .

2. A d d i t i o n a l a c t i v i t i e s and c l e a n u p s required.
The Precipitation Plant and underlying contamination:
a. D e m o l i s h unneeded b u i l d i n g s and i n f r a s t r u c t u r e and d e c o n t a m i n a t e

c o n s t r u c t i o n d e b r i s , a s n e e d e d , p r i o r t o d i s p o s a l .
b . Ful ly charac t e r i z e the s i t e s o that f u t u r e users w i l l know where l a y e r s o f

c on tamina t i on may be f o u n d sub sur fac e . C o n s t r u c t i o n o f f u t u r e f a c i l i t i e s
may encoun t e r buried wastes. P r o v i d e maps i n d i c a t i n g where buried and
s u r f a c e wastes are l o c a t e d for use in f u t u r e r e d e v e l o p m e n t of the s i t e .
R e d e v e l o p m e n t f o r r e s i d e n t i a l p u r p o s e s i s i n a p p r o p r i a t e .

c. At a m i n i m u m , remove c o n t a m i n a t e d m a t e r i a l s to an a p p r o p r i a t e
r e p o s i t o r y or landfi l l or down to a d e p t h o f 18 inche s , wh i ch ever comes
f i r s t . T h e was te s m a y g o t o t h e A r t h u r S t e p b a c k R e p o s i t o r y , i f
a p p r o p r i a t e .

d. Cap any r e m a i n i n g wastes and r ev eg e ta t e , to m i n i m i z e i n f i l t r a t i o n o f rain
water i n t o u n d e r l y i n g wastes.

e. P r o v i d e r u n - o f f and run-on c o n t r o l s to m i n i m i z e erosion to c a p p e d
s u r f a c e s and pr even t m i g r a t i o n o f wastes downs tream.

f . D e p e n d i n g o n t h e p o s t - r e m o v a l c o n f i r m a t i o n r e s u l t s , i n s t i t u t i o n a l c o n t r o l s
may be necessary.

Bingham and Garfield Railroad corridor.
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a. D e t e r m i n e the l o c a t i o n o f the h i s t o r i c r a i l b ed between B i n g h a m C a n y o n
and M a g n a

b. C h a r a c t e r i z e the r a i l bed s o i l s and any o th e r i m p a c t e d med ia .
c. Remove s o i l s w i t h c o n c e n t r a t i o n s of the c o n t a m i n a n t s of concern above

t h e s t a n d a r d s f o r t h e i n t e n d e d l a n d u s e . R e m e d i a l a c t i v i t i e s c a n f o l l o w t h e
same p r o t o c o l s a s o u t l i n e d i n t h e N o r t h F a c i l i t i e s S o i l s W o r k P l a n .

d. Any waste c a p p e d in p l a c e must be m a p p e d for use by f u t u r e l a n d use
managers and p l a n n e r s .

Operating railroads on Kennecott property (including Kennecott Ore Haulage,
Ore loading area, Copperton Yard, Smelter Kailyard. Railroad line between the
smelter and refinery to the UP line, and the Industrial railroad and infrastructure
servicing the North Facilities).
a. Remove s i t e i n f r a s t r u c t u r e p u r s u a n t to chosen land use
b. C h a r a c t e r i z e to d e t e r m i n e e x t e n t of i m p a c t f r o m ore and o ther m a t e r i a l

s h i p m e n t o p e r a t i o n s .
c . Remove s o i l s w i t h c o n c e n t r a t i o n s of c o n t a m i n a n t s of concern above

s t a n d a r d f o r t h e i n t e n d e d l a n d u s e . R e m e d i a l a c t i v i t i e s c a n f o l l o w t h e
p r o t o c o l s o u t l i n e d i n t h e N o r t h F a c i l i t i e s W o r k P l a n . S o i l s w i t h e l e v a t e d
c o n c e n t r a t i o n s o f the c o n t a m i n a n t s o f concern tha t remain in p l a c e because
of i n f r a s t r u c t u r e u se w i l l be c a p p e d to p r ev en t unwanted e x p o s u r e s .
M a p p i n g o f t h e c a p p e d areas i s r e q u i r e d .
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S E C T I O N 1 2 : S U M M A R I E S
A . T e c h n i c a l M a n a g e m e n t S t r a t e g y o f t h e K e n n e c o t t S i t e s

T h e t e c h n i c a l management o f t h e K e n n e c o t t S i t e s w a s d e s i g n e d t o f a c i l i t a t e s t r e a m l i n e d
d e c i s i o n s , c o n s i s t e n t r e m e d i a l a p p r o a c h e s , and e f f i c i e n t r e sponse . A s t e p - w i s e a p p r o a c h wa s
used. The f i r s t s t e p was c a l l e d an " env ironmenta l a s s e s sment" which was d e s i g n e d to be s i m i l a r
t o a c o m b i n a t i o n P r e l i m i n a r y A s s e s s m e n t / S i t e I n v e s t i g a t i o n ( P A / S I ) a n d a Removal A s s e s s m e n t .
A l l f a c i l i t i e s o n t h e p r o p e r t y o f K e n n e c o t t U t a h C o p p e r were i n v e s t i g a t e d b y K e n n e c o t t : a n d a l l
f a c i l i t i e s o r d r a i n a g e s d o w n s t r e a m o f K e n n e c o t t p r o p e r t y were i n v e s t i g a t e d b y t h e U t a h
D e p a r t m e n t - o f E n v i r o n m e n t a l Q u a l i t y . I f t h e f a c i l i t y d i d n o t po s e a r i sk a s d e t e r m i n e d i n t h e
human h e a l t h and e c o l o g i c a l r i sk a s s e s sment s (see p . 1 . 1 5 and p . 1 . 1 9 ) , i t was i m m e d i a t e l y
d r o p p e d f r o m f u r t h e r i n v e s t i g a t i o n . I f t h e i n v e s t i g a t i o n i n d i c a t e d tha t there w a s a current o r
p o t e n t i a l r i sk, the s i t e was s c h e d u l e d for a Removal A c t i o n or. i f f u r t h e r s t u d y was n e e d e d , a
R e m e d i a l I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y ( R I / F S ) .

Because t h e s i t e i s l a r g e ( b y C E R C L A s t a n d a r d s ) a n d t h e h i s t o r y o f m i n i n g a n d i n d u s t r i a l
o p e r a t i o n s d a t e back t o 1 8 6 3 , t h e number o f f a c i l i t i e s p r e s e n t o n t h e s i t e d u r i n g t h i s t i m e p e r i o d
was l a r g e and varied in f u n c t i o n and t y p e s of waste s p r o d u c e d . At t h i s t i m e , t h e r e are about 386
h i s t o r i c a n d current f a c i l i t i e s a t o n e t i m e a s s o c i a t e d w i t h t h i s s i t e . ( F o r a f u l l l i s t , s e e T a b l e 1 2 . 3 . )
A d e s c r i p t i o n o f each o f th e s e f a c i l i t i e s i s a v a i l a b l e in the Sit e Background Document and a
summary is g iv en in each Record of Dec i s i on .

O p e r a b l e U n i t s were based on g e o g r a p h i c area where a number o f i n d i v i d u a l f a c i l i t i e s in
the same area were g r o u p e d t o g e t h e r f or r e s p o n s e or s t u d y . For c onven i enc e , s o m e t i m e s several
O p e r a b l e U n i t s were g r o u p e d t o g e t h e r f o r p u r p o s e s o f A d m i n i s t r a t i v e Orders o n C o n s e n t a n d t h e
f i n a l Con s en t Decrees. T h e r e were a t o t a l o f 24 O p e r a b l e U n i t s combined in to 4 Records o f
D e c i s i o n w i t h 4 C o n s e n t Decrees ( a l r e a d y i n p l a c e o r p l a n n e d f o r t h e near f u t u r e ) . T h i s N o r t h
Z o n e Record o f D e c i s i o n a d d r e s s e s OU's 8, 9 . 13. 14, 15, 18, 18, 20, 22, 23, and 24, and i s the
f o u r t h and f i n a l Record o f D e c i s i o n in th e s erie s .

{A summary of the various u n i t s and s u b - u n i t s o f the s i t e are g iv en in T a b l e 1 2 . 1 .
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T A B L E 1 2 . 1
U N I T S A N D S U B - U N I T S O F T H E K E N N E C O T T S I T E S

Records of Dec i s i on . , :

S e p t e m b e r 1 9 9 8 ( B i n g h a m Creek
ROD)
December 2000 ( S o u t h End G r o u n d
W a t e r R O D )
S e p t e m b e r 2 0 0 1 ( L a r k R O D )
T h i s Record o f D e c i s i o n ( S e p t 2002)
( N o r t h E n d R O D )

D e l e t e d f r o m S i t e - Other P R P

D e l e t e d f r o m S i t e - Other
E n v i r o n m e n t a l A u t h o r i t i e s used

• S i t e s

1 ( S o u t h Z o n e )

1 ( S o u t h Z o n e )

1 ( S o u t h Z o n e )
2 ( N o r t h Zone
and S o u t h
Z o n e )
P o r t i o n of 1
( N o r t h Z o n e )
P o r t i o n of 1
( S o u t h Z o n e )

O p e r a b l e U n i t s

6

1

3
1 1

1

2

H i s t o r i c a n d
Current
F a c i l i t i e s
87

5

76
201

14

10

D u r i n g t h i s pro c e s s , there were some f a c i l i t i e s which were d r o p p e d f r o m f u r t h e r
c o n s i d e r a t i o n as a part of t h i s s i t e because t h e y were owned and o p e r a t e d by others . In several of
the se cases, a s e p a r a t e C E R C L A a c t i o n w a s i n i t i a t e d . E x a m p l e s o f t h i s i n c l u d e t h e C o b a l t
L e a c h i n g P l a n t (near t h e K e n n e c o t t s m e l t e r ) a n d t h e I n t e r n a t i o n a l S m e l t i n g a n d R e f i n i n g S i t e . A
f ew of th e s e n o n - K e n n e c o t t s i t e s were not i n v e s t i g a t e d as a part of t h i s a c t i o n , but may warrant
f u r t h e r a c t i o n in t h e f u t u r e .

Other f a c i l i t i e s were d e l e t e d f r o m t h e s i t e a s w e l l because t h e y a r e s t i l l a c t iv e m i n i n g ,
m i l l i n g , or p r o c e s s i n g f a c i l i t i e s and are r e g u l a t e d under the au sp i c e s o f other env ironmenta l
s t a t u t e s and a u t h o r i t i e s . In g e n e r a l , EPA and U D E Q d e c i d e d no t t o u s e C E R C L A a u t h o r i t i e s t o
a d d r e s s e n v i r o n m e n t a l p r o b l e m s r e l a t e d . t o current o p e r a t i o n s . T h e s e f a c i l i t i e s a r e t y p i c a l l y f u l l y
r e g u l a t e d u n d e r o ther e n v i r o n m e n t a l s t a t u t e s . Even s o , a l l p a r t i e s r e c ogniz e that C E R C L A a c t i o n
i s p o s s i b l e s h o u l d a r e l ea s e o f hazardou s sub s tance s f r o m the s i t e occur in the f u t u r e .
Requir emen t s f or c l o sur e are p r o v i d e d by s t a t e s t a t u t e and b o n d i n g r e q u i r e m e n t s f or m i n i n g and
m i l l i n g - r e l a t e d ' s i t e s , but not for mineral p r o c e s s i n g . a r e a s . T h e s e , too , c o u l d be a d d r e s s e d in a
s e p a r a t e ac t ion shou ld it become necessary to do so in the f u t u r e .

H o w e v e r , there were some in s tanc e s where o p e r a t i n g f a c i l i t i e s were f o r m a l l y l e f t w i t h i n
t h i s C E R C L A s i t e : - T h i s occurred f o r t w o s i t u a t i o n s . ( 1 ) T h e r e a r e s u s p e c t e d hazardou s
s u b s t a n c e s u n d e r n e a t h th e e x i s t i n g s t r u c t u r e s wh i ch m i g h t require removal t o t h e A r t h u r
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S t e p b a c k R e p o s i t o r y i n t h e f u t u r e . E x a m p l e s i n c l u d e t h e s m e l t e r a n d t h e r e f i n e r y . ( 2 ) T h e
o p e r a t i n g f a c i l i t y m i g h t have f u t u r e u s e a s part o f p o s t - c l o s u r e r e m e d i a l a c t i on s . A n e x a m p l e o f
t h i s i s t h e C o p p e r t o n C o n c e n t r a t o r p r o c e s s water re s ervoir which m i g h t f i n d a n e w l i f e a f t e r
c l o s u r e a s part o f th e S o u t h Zone ground water t r e a t m e n t s y s t e m i n f r a s t r u c t u r e .

To summarize the s u b j e c t matter and coverages in various Records o f D e c i s i o n , T a b l e
12.2 l i s t s t h e o p e r a b l e u n i t s a n d t h e Records o f D e c i s i o n ; T a b l e 12.3 l i s t s t h e var iou s f a c i l i t i e s
and the Record s of D e c i s i o n in which th ey are d i s c u s s e d .

T A B L E 12.2
L I S T O F O P E R A B L E U N I T S A N D R E C O R D S O F D E C I S I O N

L i s t o f O p e r a b l e - I J m t ' s : ; - ' • ' • • '

G U I B i n g h a m Cre ek ( S o u t h
Z o n e )
O U 2 S o u t h E n d G r o u n d W a t e r
( S o u t h Z o n e )
O U 3 B u t t e r f i e l d M i n e a n d
H e r r i m a n ( S o u t h Z o n e )
OU4 L a r g e B i n g h a m Reservo ir
( S o u t h Z o n e )
O U 5 A n a c o n d a T a i l i n g s ( S o u t h
Z o n e )
OU6 Lark W a s t e Rock and
T a i l i n g s ( S o u t h Z o n e )
O U 7 S o u t h J o r d a n E v a p o r a t i o n
P o n d s ( S o u t h Z o n e )
O U 8 W a s t e W a t e r T r e a t m e n t
P l a n t a n d S l u d g e P o n d s ( N o r t h
Z o n e )
O U 9 M a g n a S o i l s ( N o r t h Z o n e )
O U 1 0 C o p p e r t o n S o i l s ( S o u t h
Z o n e )

Bingham
' C r e e k R O D
( S e p t , 1 ,998)

/

/

/

/

S o u t h End
Ground
W a t e r ROD
(Dec. 2000)

/

Lark ROD
( S e p t 2 0 0 1 )

/

/

/

N o r t h E n d
ROD
( S e p t
2002)

/

/
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L i s t of O p e r a b l e U n i t s " ;. '••'•-. .

O U 1 1 Bingham C a n y o n ( S o u t h
Z o n e )
O U 1 2 E a s t s i d e C o l l e c t i o n S y s t e m

O U 1 3 S m e l t e r a n d A c i d P l a n t
( N o r t h Z o n e )
O U 1 4 R e f i n e r ) ' ( N o r t h Z o n e )
O U 1 5 M a g n a T a i l i n g s Pond
( N o r t h Z o n e )
O U 1 6 B i n g h a m C r e e k U n d e r f l o w

OU 1 7 B a s t i a n Area ( S o u t h Z o n e )
O U 1 8 A c i d M i n e D r a i n a g e ( S o u t h
Z o n e )
O U 1 9 S m e l t e r F a l l o u t ( N o r t h
Z o n e )
OU20 P i n e Canyon ( S o u t h Z o n e )
O U 2 1 C o b a l t P o n d s

O U 2 2 Great S a l t Lake a n d
W e t l a n d s ( N o r t h Z o n e )
O U 2 3 N o r t h E n d G r o u n d W a t e r
( N o r t h Z o n e )
OU24 P r e c i p i t a t i o n P l a n t ( S o u t h
Z o n e )

Bingham
Creek ROD >
( S e p t . 1 9 9 8 )

/

S o u t h : E n d
Ground
W a t e r ROD
(Dec. 2000) .

Lark ROD
( S e p t 2 0 0 1 )

N o r t h End
ROD
( S e p t
2002)

N O T A P A R T O F T H I S K E N N E C O T T S I T E , o p e r a t e s
under t h e a u t h o r i t y o f t h e U t a h G r o u n d W a t e r Program

/

/
/

N O T A P A R T O F T H I S K E N N E C O T T S I T E , under
i n v e s t i g a t i o n a s part o f t h e U t a h G r o u n d W a t e r Program
/ /

/

/

/
N O T A P A R T O F T H E K E N N E C O T T S I T E , owned b y
o t h e r s ; Emergency R e s p o n s e A c t i o n

/

/

/
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T A B L E 12.3
L I S T O F H I S T O R I C F A C I L I T I E S A N D RODS

H i s t o r i c f a c i l i t i e s : ( f r o m "Site
Background^ of ^ jl -2002) ;

1 . Lead M i n e M i l l
2 . U t a h C o p p e r C o m p a n y M i l l
3 . W i n n a m u c k M i l l
4 . M a r k h a m M i l l
5 . W a l l ' s M i l l
6 . S h a w m u t Mil l
7 . U t a h - A p e x M i l l
8 . R o g e r ' s M i l l
9 . Boston C o n s o l i d a t e d M i l l
10. S t e w a r t No. 2 Mil l
1 1 . H i g h l a n d B o y M i l l
1 2 . B i n g h a m - N e w H a v e n C o p p e r

a n d G o l d C o m p a n y M i l l
1 3 . C o l u m b i a C o p p e r C o m p a n y
M i l l
1 4 . Las t Chance M i l l
1 5 . N e w E n g l a n d G o l d a n d
C o p p e r C o m p a n y M i l l
1 6 . J o r d a n M i l l
1 7 . S t e w a r t M i l l
1 8 . S p a n i s h M i l l
1 9 . T e l e g r a p h M i l l
2 0 . B e m i s M i l l

; B i n g h a m
\Cre ekROD

/
/
/
/
/
/
/
/
/
/
/
/

/

/
/

/
/
/
/
/

S o u t h End
Ground
W a t e r ROD

Lark ROD N o r t h End
ROD
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H i s t o r i c f a c i l i t i e s ' ( f r o m ( S i t e
Background as. of 5-31 -2002)

2 1 . W e s t M o u n t a i n M i n i n g
C o m p a n y C o n c e n t r a t o r
2 2 . S i l v e r S h i e l d M i l l
2 3 . B i n g h a m M i n i n g a n d M i l l i n g
C o m p a n y M i l l
2 4 . U t a h C o n s o l i d a t e d G o l d
M i n e M i l l
2 5 . B i n g h a m G o l d M i n i n g
C o m p a n y
2 6 . U t a h C o n c e n t r a t o r
2 7 . H e a s t o n C o n c e n t r a t o r J i g s
2 8 . M a s s a s o i t M i l l .
2 9 . Queen M i l l
3 0 . U t a h M i l l
3 1 . Brooks M i l l
3 2 . Durrant M i l l
33 . Eagan and Bates Mil l
3 4 . B i n g h a m - N e w E n g l a n d M i l l
3 5 . Robbe C e l l s
36. P r o l e r
3 7 . W h a t Cheer M i l l
3 8 . M u r p h y M i l l
39. U t a h M e t a l and T u n n e l
4 0 . 0 1 Bos t on M i n e P r e c i p i t a t i o n
L a u n d e r
40.02 A p e x Y a r d P r e c i p i t a t i o n
L a u n d e r

' . B i n g h a m
Creek ROD

/

/
/

/

/

/
/
/

/
/
/
/
/
/

/
/

/

/

S o u t h End
G r o u n d
W a t e r ROD

Lark ROD

/

/

/

N o r t h E n d
ROD
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H i s t o r i c f a c i l i t i e s ( I r p m - S i t e . .
Background a s o f 5 - 3 1 -2002)' ' ' '

40.03 Ohio C o p p e r M i n e
P r e c i p i t a t i o n L a u n d e r s
40.04 U t e C o p p e r T i e w a u k e e
D u m p L a u n d e r
40.05 M c G u i r e s G u l c h L a u n d e r
40.06 G a l e n a G u l c h Launder
40.07 C o p p e r C e n t e r G u l c h P l a n t
40.08 M a i n C a n y o n L a u n d e r
40.09 "A" Pit P r e c i p i t a t i o n
L a u n d e r
40.10 Drain T u n n e l P r e c i p i t a t i o n
L a u n d e r
40.11 I n g e r s o l l G u l c h
P r e c i p i t a t i o n P l a n t
40.1 l a S t a r l e s s P r e c i p i t a t i o n P l a n t
40. 1 1 b M c G r e g o r P l a n t
40.1 I c U t a h C o p p e r W i n a m u c k
P r e c i p i t a t i o n P l a n t
40. 1 2 C o p p e r P l a c e r P l a n t
40. 1 3 C u p r u m Y a r d P r e c i p i t a t i o n
P l a n t
4 0 . 1 4 C . W . W a t s o n ' s J i g
40.15 Darrenugue J i g
40.16 V e r o n a U r a n i u m P l a n t
40. 1 7 New Y o r k and U t a h Mill
40.18 Z i n c C o n c e n t r a t o r

;.>Bingham
Creek ROD

/

/

/
/
/
/
/

/

/

/
/
/

/
/

/
/
/
/
/

S o u t h :£nd
Ground
W a t e r ROD

Lark ROD N o r t h E n d
ROD
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H i s t o r i c f a c i l i t i e s ( f r o m . S i t e
Background as of 5-3 1-2002)

40.19 Barneys C a n y o n H i s t o r i c
F a c i l i t i e s

40.20 B i n g h a m Canyon and C a m p
F l o y d R a i l r o a d
40.21 D a l t o n and Lark R a i l r o a d
40.22 C o p p e r B e l t R a i l r o a d
40.23 Denver and Rio G r a n d e
Low L i n e and C u p r u m Y a r d

40.24 Denver and Rio G r a n d e
H i g h L i n e a n d C u p r u m H e i g h t s
40.25 B i n g h a m and G a r f i e l d RR,
B i n g h a m Y a r d , A u x i l i a r y Y a r d
4 1 . U t a h S m e l t e r
42 . W i n n a m u c k S m e l t e r
43. Revere S m e l t e r
4 4 . Y a m p a S m e l t e r
4 5 . A n a c o n d a T a i l i n g s
4 6 . M i x e d T a i l s
4 7 . S o u t h J o r d a n E v a p o r a t i o n
P o n d s
47.01 Pond AO

48. C e m e t e r y Pond

Bingham
Creek ROD

S o u t h End '
Ground
W a t e r ROD

Lark ROD N o r t h End
ROD

N O T A P A R T O F T H I S K E N N E C O T T S I T E , w a s
owned by a d i f f e r e n t d i v i s i o n at the t i m e the n e g o t i a t i o n s
began.
N o w owned b y U P . N O T A P A R T O F T H E
K E N N E C O T T S I T E

/
/
^
/
/
/

/

/

/

n o t s p e c i f i c ,
but a part of
S J E P

/
/ ' . canyon
o n l y , rest
not a p a r t
o f t h e s i t e .
ROW
owned by
UP
/

/
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H i s t o r i c f a c i l i t i e s ( f r o m : S i t e ' . , V . , '
Background as of 5-31-2002);

«49. C o p p e r t o n D u m p s
49a. C o p p e r t o n R e s i d e n t i a l S o i l s
49b. Other C o p p e r t o n D u m p i n g
A r e a s
5 0 . Revere S w i t c h T a i l i n g s P o n d
5 1 . Ohio C o p p e r C o m p a n y M i l l s
5 2 . Revere M i l l
5 2 . 0 1 Y o s e m i t e M i l l
52.02 B r o o k l y n M i n e a n d M i l l
5 3 . F o r t u n e M i l l
5 4 . N e w M a m m o t h M i l l
5 5 . D a l t o n a n d Lark M i l l
5 6 . H o l t M i l l
5 7 . 0 1 M a s c o t t e T u n n e l

5 7 . 0 2 M a s c o t t e D i t c h
57.03 M a s c o t t e Pond
57.04 M a s c o t t e T a i l i n g s
57.05 M i d a s Creek S i l o A r e a

f
57.06 E x p e r i m e n t a l W e t l a n d s
5 8 . B u t t e r f i e l d M i n e W a s t e Rock
58.01 B u t t e r f i e l d Canyon
58.02 B u t t e r f i e l d Creek and
H e r r i m a n S o i l s

; Bingriam
Creek ROD

/
/

S o u t h End
Ground
W a t e r ROD

ment i oned
as a source,
source
c o n t r o l
required

Lark ROD

/
/
/
/
/
/
/
/
/

/
/
/
/
/
/
/
/

N o r t h E n d
ROD

/

/
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H i s t o r i c f a c i ; l i t i e s :
: ( f r e r n - S i t e

Background -as of 5 - 3 T - 2 l ) 0 2 )

58.03 H e r r i m a n I r r i g a t i o n
C o m p a n y
5 9 . S t a t e M o t o r c y c l e Park
59.01 Lone T r e e T a i l i n g s
60. Lark W a s t e Rock
6 1 . C o p p e r G u l c h M i n e s a n d
Pond
6 2 . A n a c o n d a Carr F o r k
6 3 . S t a r M i l l
6 4 . U t a h - D e l a w a r e M i l l

64.01 U t a h M e t a l Co .
6 5 . I n t e r n a t i o n a l M i l l

6 6 . I n t e r n a t i o n a l S m e l t e r

6 7 . W a t e r S u p p l y T u n n e l D u m p
6 8 . A n a c o n d a T a i l i n g s Pond

6 9 . M a g n a L e a c h i n g F a c i l i t y
7 0 . C o b a l t L e a c h i n g F a c i l i t y

7 1 . Bos ton C o n s o l i d a t e d Mil l
( A r t h u r M i l l )
71.01 Reagent S t i l l s ;
7 1.02 L i m e K i l n s '
7 1 .03 L i m e S l a c k i n g P l a n t •

J B i n g h a m
C r e e k R O D

S o u t h End
Ground
W a t e r ROD

Lark ROD

n o t s p e c i f i c ,
i n H e r r i m a n
/
/
/
/

N o r t h E n d
ROD

/
/

N O T A P A R T O F T H E K E N N E C O T T S I T E , owned b y
o th e r s

/
N O T A P A R T O F T H E K E N N E C O T T S I T E , owned b y
o th er s
N O T A P A R T O F T H E K E N N E C O T T S I T E , owned b y
o t h e r s

/ /
N O T A P A R T O F T H E K E N N E C O T T S I T E , owned b y
o ther s

/
N O T A P A R T O F T H E K E N N E C O T T S I T E , owned b y
o ther s ' •

/

/
/
/

1 2 . 1 0



H i s t o r i c f a c i l i t i e s ( f r o m S i t e
Background as of 5-3 1-2 002)

71.04 I r o n F o u n d r y
71.05 Wes t Debris Si t e
71.06 R a i l r o a d Debr i s S i t e
71 . 07 C r u c i b l e Si t e
71 .08 A r t h u r S e c o n d L i n e D i t c h
71.09 Leak i n P i p e l i n e S o i l s
72 . B l a c k Rock T a i l i n g s Pond
7 3 . S m e l t e r S l a g
74. L a s t C h a n c e P o n d
7 5 . F l u e Dust D i s p o s a l Area
7 6 . R a i l r o a d F l u e Dust A r e a
76.01 S t a n d b y F u e l S t a t i o n
77 . R e f i n e r y E v a p o r a t i o n P o n d s
77.01 C h e v r o n F e r t i l i z e r P l a n t
77.02 M o r t o n S a l t P o n d s
77.03 W e t l a n d s M i t i g a t i o n Area
77.031 W e t l a n d s M i t i g a t i o n A r e a
- M o r t o n S a l t land
77.032 W e t l a n d s M i t i g a t i o n A r e a
- B o t h w e l l and S w a n e r land
77.033 W e t l a n d s M i t i g a t i o n A r e a
- H e u g h s Creek A s s o c i a t e s land
77.034 W e t l a n d s M i t i g a t i o n Area
- B l a c k h a w k P o n d _
77.035 W e t l a n d s M i t i g a t i o n A r e a
- N o r t h P o i n t C o n s o l i d a t e d Canal

- B i n g h a m
Creek ROD

' > • ..

S o u t h End
Ground
W a t e r ROD

Lark ROD N o r t h End
ROD

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

/

/

/

/

1 2 . 1 1



H i s t o r i c f a c i l i t i e s ^ f r o m S i t e
Background as of 5-31-2002) .

77.036 W e t l a n d s M i t i g a t i o n A r e a
- G o g g i n Drain
7 8 . U t a h C o p p e r Power P l a n t
79. Bingham M i n e and Bingham
Canyon

79.01 B i n g h a m Pit Rail
O p e r a t i o n s

79.0 l a N e w O r e L o a d i n g A r e a
79.02 C o p p e r t o n R a i l y a r d
80 . Barneys Canyon G o l d M i n e

8 1 . P r e c i p i t a t i o n P l a n t s i n
C o p p e r t o n
82 . C o p p e r t o n C o n c e n t r a t o r
8 3 . Y e l l o w Cake P l a n t •
8 4 . T r a n s J o r d a n L a n d f i l l
8 5 . S l u d g e F a r m
86. Large Bingham Reservo ir
87 . S m a l l Bingham Reservoir
88. East S i d e D u m p s and
C o l l e c t i o n S y s t e m

8 9 . W e s t S i d e D i s p o s a l A r e a
( D r y F o r k )

Bingham
Creek ROD

S o u t h End .
Ground
Water ROD

Lark ROD N o r t h End
.ROD

/

/
e x c l u d e d f r o m B i n g h a m Creek ROD, NOT A PART OF
T H E K E N N E C O T T S I T E , O p e r a t i o n a l F a c i l i t y w i t h
p e r m i t s
e x c l u d e d f r o m B i n g h a m Cre ek ROD, N O T A P A R T O F
T H E K E N N E C O T T S I T E , O p e r a t i o n a l F a c i l i t y w i t h
p e r m i t s

e x c l u d e d
/
/

N O T A P A R T O F T H E K E N N E C O T T S I T E ,
O p e r a t i o n a l F a c i l i t y wi th p e r m i t s
e x c l u d e d

e x c l u d e d
/

/

/

N O T A P A R T O F T H E K E N N E C O T T S I T E
N O T A P A R T O F T H E K E N N E C O T T S I T E
/
/
e x c l u d e d m e n t i o n e d

as a source,
source
control
required <

/

e x c l u d e d , m e n t i o n e d as a source of ground water
c o n t a m i n a t i o n , source contro l required in 2 n d ROD.
N O T A P A R T O F T H E K E N N E C O T T S I T E , A c t i v e
d u m p i n g area o p e r a t i n g u n d e r s t a t e p e r m i t s

1 2 . 1 2



H i s t o r i c - f a c j l i t i e f S ' - l f i F p m - S r t e . ;

B a c k g r o u h t f a s V o f 5-3:1 - 2 ( = ) 0 2 ) : • . ' . . :

89.01 S o l v e n t E x t r a c t i o n and
E l e c t r o w i n n i n g P i l o t P l a n t
90. B l u e w a t e r I N o r t h R e p o s i t o r y
91 . B l u e w a t e r 11 R e p o s i t o r y
9 2 . M i d a s Pond
93. E a s t s i d e Reservo ir
93.01 C o p p e r t o n C o n c e n t r a t o r
Proce s s W a t e r Reservo ir
9 4 . N o r t h C o n c e n t r a t o r ( M a g n a
M i l l )
94.01 R a i l r o a d S l o p e S i t e
94.02 C o n c e n t r a t e L o a d i n g S i t e
94.03 East Debri s Site
95. B o n n e v i l l e C r u s h e r
95.01 S c r a p Y a r d
95.02 B o n n e v i l l e G a t e H i l l s i d e
95.03 L i t t l e V a l l e y S e t t l e m e n t
P o n d s
95.04 N o r t h S l o p e S i t e
96. A m e r i c a n S m e l t i n g and
R e f i n i n g C o m p a n y S m e l t e r
( R e v e r b e r a t o r y S m e l t e r )
96.01 S l a g c r u s h i n g f a c i l i t y
96.02 M o d e r n i z e d s m e l t e r
f o o t p r i n t ( O u t o k u m p u S m e l t e r )
96.03 East Y a r d S i t e
96.04 O l d ( N o r a n d a ) S m e l t e r S o i l s

' B i n g h a m
Creek ROD

S o u t h - E n d
Ground
W a t e r ROD

Lark ROD N o r t h E n d
ROD

N O T A P A R T O F T H E K E N N E C O T T S I T E ,
O p e r a t i o n a l f a c i l i t y w i t h s t a t e p e r m i t s
/
/

/
/
/
/

/

/

/
/
/
/
/
/
/

/
/

/
/

/
/

1 2 . 1 3



- H i s t o r i c - f a ^ i l M ^ s ^ ( f r ( D m : S i t e ; ':••.'::', -'•
Background as- of 5:-31-2002). : "••,

96.05 Return Canal
96.06 S l a g T a i l i n g s P i p e l i n e
96.07 R a i l r o a d Y a r d S o i l s
96.08 S m e l t e r Power H o u s e
96.09 S m e l t e r D e m o l i t i o n P r o j e c t s
96 .10 R o u n d h o u s e
96.1 1 Row 5 S c r e e n i n g P l a n t
9 6 T 1 2 S l a g M i l l C o n c e n t r a t e a n d
F i l t e r B u i l d i n g a n d T h i c k e n e r
96 .13 S t a t i o n 1 7 P u m p h o u s e
96.14 S e c t i o n 12 Reverse Osmos i s
96.15 P u m p S t a t i o n s
96.16 P r a x a i r P l a n t

96. 1 7 East and W e s t Proce s s
W a t e r P o n d s
96.18 S m e l t e r H y d r o m e t P l a n t
96 .19 East S t o r m w a t e r Pond
96.20 W e s t S t o r m w a t e r Pond
96.21 Reverberatory S m e l t e r
M i x i n g Chamber s ( c a t a c o m b s )
96.22 T h a w S h e d
96.23 S m e l t e r Proce s s W a t e r
P i p e l i n e
96.24 S l a g P o i n t C o o l i n g Area
96.25 M a t e r i a l s H a n d l i n g F a c i l i t y
( D r y e r a n d H o p p e r b l d g s )

• ' • B l n g h a r n
Creek ROD

: S o u t l v E n d
Ground
W a t e r ROD

Lark ROD N o r t h End
ROD

/
/
/
/
/
/
/
/

/
/
/

N O T A P A R T O F T H E K E N N E C O T T S I T E , o p e r a t i n g
f a c i l i t y no t owned by K e n n e c o t t

/

/
^
/
/

/
/

/
/

1 2 . 1 4



H i s t o r i c , f a c i l l t i e ' s ( f r o r n ^ S i t e . . ' ;
B a c k g r o u h d ^ a s ' d f e ^ n ^ M ) " : ' . • : •

96.26 C o o l i n g T o w e r s
96.27 Overhead F l u e s
96.28 S h o t c o o l e r s
96.29 Cherry Bowl
96.30 RR c r o s s i n g
96.31 M i s c . s m e l t e r b u i l d i n g s
96.3 1 a. C o n v e r t e r annex b l d g .
96.3 I b E g g C r a t e B l d g
96.3 I c . U p h i l l S t a c k s
9 6 . 3 I d . Reverb B y p a s s F l u e
9 7 . G a r f i e l d A c i d P l a n t s
97.01 W e a k A c i d C o r r i d o r
97.02 W e a k A c i d L i f t S t a t i o n
97.03 A c i d P l a n t D e m o l i t i o n
P r o j e c t s
97.04 W e s t weak acid l i f t s t a t i o n

97.05 C o n c e n t r a t e S t o r a g e Pad
9 8 . A c i d S t o r a g e F a c i l i t y ( t a n k
f a r m )
99a. Old R e f i n e r y
99b. N e w R e f i n e r y
99.01 O l d Prec iou s . M e t a l s B l d g .
99.02 East Rail Y a r d Si t e
99.03 E l e c t r o l y t e P u r i f i c a t i o n
B l d g .

;;Bi :ngham
;::<SreekROD

-

; S p u t h - ' E n d
' G r o u n d

W a t e r ROD

j

Lark ROD N o r t h E n d
ROD

/
/
/
/
/
/
/
/
/
/
/
/
/
/

same as
97.02
/
/

/
/
/
/
/

1 2 . 1 5



H i s t o r i c f a c i l i t i e s ( f r o m S i t e - • - ' •
Background as of 5-3 1-2002).

99.04 Lead S h o p
99.05 E l e c t r o l y t e P i p e l i n e
C o r r i d o r
99.06 W e s t Laydown Yard
99.07 K e s s l e r S p r i n g D u m p
99.08 O i l S t o r a g e S i t e
99.09 B o i l e r B l d g . f o o t p r i n t
99.10 A s s a y L a b f o o t p r i n t
99.1 1 B r i d g e Crane Removal
99.12 R1-R2 C o n t a i n m e n t A r e a
99.13 Bosh Pond
99.14 S a n t a F e Bas in
9 9 . 1 5 R e f i n e r y S t o r m W a t e r Canal
100. N e w Power P l a n t
100.01 Power S t a t i o n
1 0 1 . S o u t h T a i l i n g s I m p o u n d m e n t
( M a g n a T a i l i n g s P o n d ) •
1 0 1 . 0 1 N o r t h T a i l i n g s
I m p o u n d m e n t
101.02 A r t h u r S t e p b a c k
R e p o s i t o r y
101.03 Ragtown and S n a k e t o w n
101.04 H i s t o r i c Roads
1 0 1 . 0 5 R . i t e r
.101.06 H i s t o r i c R a i l Route s
102. S m e l t e r L a g o o n

T d i i n g h a r n
: Creek ROD

S o u t h . E n d
Ground
W a t e r ROD

Lark ROD N o r t h E n d
ROD

/
/

/
/
/
/
/
/
/
/
/
/
/
/
/

/

/

/
/
/
/
/

1 2 . 1 6



H i s t o r i c - f a c i l i t i e s ^ F f o n v S i t e ' ' Y
Background as of 5-3 1-2002):

102.01 T o o e l e Canal D i t c h
102.02 S m e l t e r Return Canal
102.03 East H a z e l t o n
102.04 W e s t H a z e l t o n
102. 05 1-80 Pond
102.06 W e t l a n d s L a n d f i l l
102.07 W o o d e n B r i d g e S i t e
103. Rail Graveyard
104. D i v i n g Board T a i l s
105. W a s t e W a t e r T r e a t m e n t
P l a n t S l u d g e
105.01 W W T P S o i l s
105.02 N e w S e w a g e T r e a t m e n t
P l a n t
106. K e n n e c o t t T a i l i n g s Pond

L a n d f i l l
107. S m e l t e r L a n d f i l l s
108. T a i l i n g s S l u r r y P i p e l i n e
108a. M a g n a M i l l ( N o r t h
C o n c e n t r a t o r ) F l u m e
109. C o n c e n t r a t e S l u r r y P i p e l i n e
1 10. Bingham Creek
1 10.01 H i s t o r i c M i n e Drainage

1 1 1 . W e s t V a l l e y H i g h w a y

Bingham
Creek ROD

S o u t h End
Ground
W a t e r ROD

Lark ROD N o r t h E n d
ROD

/
/
/
/
/
/
/
/
/
/

/
N O T A P A R T O F T H E K E N N E C O T T S I T E , o p e r a t i n g
f a c i l i t y under s t a t e p e r m i t s

/
m a j o r sources
of water to
Bingham
Creek - ' .
/

/

/
^
/

/

1 2 . 1 7



H i s t o r i c f a t H i t i . e s . ( f r o m / S i t e : . .
B a c k g r o u n d ' s ^ 5-3-1-2M2)

1 1 2 . K e r n V a l l e y G a s P i p e l i n e
1 13. R e s i d e n t i a l P r o p e r t y in W e s t

J o r d a n
1 1 4 . Bas t ian S i n k
1 1 5 . B i n g h a m F l a t s
1 1 6 . T a i l w a t e r D i t c h e s
1 1 7 . 3200 W e s t C r o s s i n g o f
B i n g h a m Creek
1 1 7 . 0 1 H o l y Cro s s H o s p i t a l
1 1 8 . B a s t i a n D i t c h
1 1 9. E v a p o r a t i o n P o n d s Canal
120. W a t e r P i p e l i n e C r o s s i n g
1 2 1 . Redwood Road Pond
1 2 1 . 0 1 Eower Bingham Creek
C h a n n e l
1 2 1 .02 R a i l r o a d R i g h t of Way

( U P )
122 . J o r d a n River

122.01 M i n e W a s h Area s

122 . 02 B u t t e r f i e l d Creek
122.03 C o p p e r Creek, C o p p e r
G u l c h and M i n e s

A n t e l o p e M i n e :""
B l u e J a y M i n e

5 Bingham
Creek ROD

/
/

/
/
/
/

/
/
/
/
/
/

South..End
Ground
W a t e r ROD

Lark ROD N o r t h E n d
ROD

e x c l u d e d . N O T A P A R T O F T H E K E N N E C O T T S I T E ,
now owned by U n i o n P a c i f i c
N O T A P A R T O F T H E K E N N E C O T T S I T E , t h e r iver
was used as the eas tern s i t e b oundary
a d d r e s s e d as a
part of
s p e c i f i c areas

j

a d d r e s s e d
as a part of
s p e c i f i c
areas
/
/

/
/

1 2 . 1 8



H i s t o r i c , . f a c i l i t i e s ; (from S i t e - : .;-. ; . - ; ' , ;;•
Backgrouhd5as ;:6^5i3|-S002) . \'^ :>

D a l t o n a n d Lark M i n e
Evergreen M i n e
Lead M i n e
M a y f l o w e r
M i n e r s Dream
O l y m p i a
Richmond
S a m p s o n
U n i o n F l a g
V a n d e r b i l t
W a s a t c h
Y o s e m i t e #2

122.04 M i d a s Creek
122.05 H e r r i m a n S o i l s
123. S W J o r d a n V a l l e y G r o u n d
W a t e r P l u m e
124. U p p e r B i n g h a m Cre ek
G r o u n d W a t e r C o n t a m i n a t i o n

1 2 5 . Bingham T u n n e l

1 2 5 . 0 1 . 5490 T u n n e l
125.02. 6040 T u n n e l •

; Bingham
•iCreek ROD

S o u t h End
Ground
W a t e r ROD

/

m e n t i o n e d
as a source,
source
c on tro l
required .
m e n t i o n e d
as a source,
source
control
required

Lark ROD

/
/
/
/
/
/
/
/
/
/
/
/
/
/

/

N o r t h End
ROD

/
/

1 2 . 1 9



H i s t o r i c f a c i l i t i e s ( f r o m - S i t e
Background as of 5-31-2002), .

126. O l d B i n g h a m T u n n e l
127. U n n a m e d ad i t
1 28. Queens Adit and o ther
Black J a c k G u l c h M i n e s
128 Queens M i n e
1 2 8 . 0 1 E a g l e Bird
128.02 N o r t h e r n C h i e f T u n n e l
128.03 Bemis T u n n e l
128.04 L u c k y Boy T u n n e l
128.05 S t . J a m e s M i n e
128.06 Other B l a c k J a c k M i n e s

Bunker H i l l T u n n e l

M o b i l e T u n n e l

Os c e o la T u n n e l

El Dorado T u n n e l

129. S t . J o e s T u n n e l a n d o ther
Y o s e m i t e G u l c h a n d S a i n t s Rest
G u l c h M i n e s
129.01 Y o s e m i t e M i n e ' a n d M i l l
129.02 P a r a d o x M i n e
129.03 D a y l i g h t E x t e n s i o n T u n n e l
129.04 Lenox T u n n e l ,
129.05 Y e s Y o u D o - T u n n e l "

Bingham
Creek ROD

S o u t h End
Ground
W a t e r ROD

Lark ROD

/

/

part o f 128
part of 128
part o f 128
par t o f 128
part o f 128
part o f 128
part of 128
part o f
128.06
part o f
128.06
part o f
128.06
part o f
128.06
/

/
part of 1 29
/
/
/

N o r t h E n d
ROD

/

12.20



• ' ' • • • • ' • - • - " . • ' . • " ' • • • v . - " . v - v / - . ; • ' • - : .H i s t o r i c f a c i l i t i e s ( f r Q i n ; S i t e
Background- a^of 5 -31-2002) \ /> .

' ' ' . : ' , . " : - • i - ; • ' • ' - : ' " • . - • ' • • ' . , ^ :

129.06 S a i n t s Rest G u l c h and
Y o s e m i t e G u l c h

B a d g e r M i n e

C h i c o t M i n e

G l a d s t o n e M i n e

N o Y o u D o n ' t M i n e

Revere M i n e

1 3 0 . E l t o n T u n n e l

1 3 1 . P i n e Canyon
1 3 2 . P i n e C a n y o n T u n n e l
1 3 3 . E r d a A i r s h e d
1 3 4 . W a t e r S u p p l y T u n n e l
135.01 A p e x ( P a r v e n u ) T u n n e l
135.02 T w o A r m s t r o n g T u n n e l s
135.03 H i g h l a n d B o y T u n n e l
135.04 Bingham W e s t D i p T u n n e l
135 .05 A d a m s o n T u n n e l
1 35. 06. C o p p e r Boy T u n n e l
1 35.07 S p r i n g Canyon T u n n e l s

H a r d r o c k T u n n e l
M c B r i d e T u n n e l

; Bingham
..Creek ROD

S o u t h End
Ground
W a t e r ROD

Lark ROD

/

part of
129.06
part o f
129.06
part of
129.06
part o f
129.06
part o f
129.06

N o r t h E n d
ROD

N O T A P A R T O F T H E K E N N E C O T T S I T E , p o r t a l
owned by o ther s

/
/
/
/
/
/
/
/
/
/
/
/
/

1 2 . 2 1



H i s t o r i c f a c i l i t i e s ; : ( f r q r h S i t e ; . " .
Background :as ; of§ : -3 ; M0 : 2)

M a i n T u n n e l
135.08 U p p e r Bruneau T u n n e l
13 5. 09 H e l e n B T u n n e l
1 3 6 . K e s s l e r Canyon Drainage
1 3 6 . 0 1 G a r f i e l d T o w n s i t e
136.02 W o o d e n F l u m e S i t e
1 3 7 . M a g n a . S o i l s
1 3 8 . L i t t l e V a l l e y
139. Black Rock Canyon
140. C-7 D i t c h
140.01 Lee Creek
140.02 Grea t S a l t Lake
140.03 Great Salt Lake S h o r e
140.04 East Lake
140.05 K e r s e y Creek
140.06 East C-7 D i t c h
140.07 R i t e r C a n a l
140. 08 Utah-Salt Lake Canal
140.09 R i g h t o f Way Canal
1 40. 1 0 A d a m s o n S p r i n g s
140.1 1 Saltair and o th e r Beach
Resor t s
140.12 S o u t h Shore Boat ing and
Por t s

k B i r i g h ' a m
Creek ROD

. S o u t h - E n d
Ground
W a t e r ROD

Lark ROD N o r t h E n d
ROD

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
S
/
/
/
/

/
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H i s t o r i c v f a c i l i t i e s t f e o r h § i f c ; "[;•{•'•'-. ' '
Backgrouhias so f ;5-3%2002JK • ? ' • r ; !: ' ' ' , v ; - - : ^ : - % ' ^ ' - ; ; : ; . r . ; . - V . '
1 40. 1 3 New K e n n e c o t t O u t f a l l

0 1 2 >
140. 14 1-80 Off Ramp
140.15 W e s t C-7 D i t c h
140.16 East S i d e W e t l a n d s ( S U 2 )
140. 1 7 S m e l t e r W e t l a n d s
1 4 1 . N o r t h E n d G r o u n d W a t e r
P l u m e s
1 4 1 . 0 1 G a r f i e l d W e t l a n d s
1 4 1 . 0 1 1 M a r s h A r e a 1
14 1.0 12 M a r s h A r e a 2
1 4 1 . 0 1 3 M a r s h A r e a 3
1 4 1 . 0 1 4 Pond 1
1 4 1 . 0 1 5 Pond lOa and 1 Ob
1 4 1 . 0 1 6 P o n d 2
1 4 1 . 017 Pond 3
1 4 1 . 0 1 8 Pond 4
1 4 1.0 19 S a m p l e U n i t 1
141. 01 9a W e t l a n d s L a n d f i l l
1 4 1.02 G a r f i e l d W e l l s -
141.03 S p r i n g s
1 4 1 . 0 3 1 S p i t z S p r i n g s
1 4 1 .032 J a p a n e s e S p r i n g s
141.033 S p r i n g s 3 -5 . .
1 4 1 .034 No N a m e S p r i n g s

-Bjngham
- C f e e i c - R O D : : S o u t h . E n d

' • G r o u n d
W a t e r ROD

: Lark ROD N o r t h End
ROD

/

/
/
/
/
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
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H i s t o r i c f a c i l i t i e s ( f r o m S i t e
Background as of 5-3 1 -2002) •

1 4 1 . 0 3 5 K e s s l e r S p r i n g s
142. Road C o n s t r u c t i o n

1 4 3 . M i s c e l l a n e o u s S p i l l s
144. D e m o l i t i o n Debri s
1 45. R a i l r o a d R i g h t o f W a y s
146. T r u c k and R a i l
M a i n t e n a n c e Y a r d s
1 4 6 b . S m e l t e r A r e a E m p l o y e e s
P a r k i n g L o t .

Blngham
Greek ROD

S o u t h End
Ground
W : a t e r R O D :

Lark ROD N o r t h E n d
ROD

/
N O T A P A R T O F T H E K E N N E C O T T S I T E , mine
waste l o c a t i o n s o n l y p a r t i a l l y known a t t h i s p o i n t
Covered in g e o g r a p h i c s i t e s , a s a p p r o p r i a t e
Covered in g e o g r a p h i c s i t e s , a s a p p r o p r i a t e
e x c l u d e d /
e x c l u d e d , N O T A P A R T O F K E N N E C O T T S I T E ,
O p e r a t i o n a l f a c i l i t i e s w i t h s t a t e a n d l o c a l p e r m i t s .

/

B. S u m m a r y o f R e m e d i e s A s s o c i a t e d w i t h t h i s Record o f D e c i s i o n
T h i s Record o f D e c i s i o n i s d i v i d e d i n t o several c h a p t e r s d e s c r i b i n g d i f f e r e n t g e o g r a p h i c

areas o f t h e K e n n e c o t t N o r t h Zone a n d S o u t h Z o n e . T h i s i s t o f a c i l i t a t e d o c u m e n t a t i o n o f t h e
var iou s c l e a n u p s p e r f o r m e d i n t h e pa s t a n d t h e n d e s c r i b e a n y f u t u r e needed a c t i v i t i e s . F o r q u i c k
r e f e r e n c e . T a b l e 12.4 l i s t s o n l y the needed r e m e d i e s to be carried out in the f u t u r e .

T A B L E 12.4
C O M P I L A T I O N O F R E M E D I E S

L o c a t i o n ~ Remedy L o g i c
S i t e - w i d e • M a p p i n g o f areas e x c e e d i n g

i n d u s t r i a l l and u s e s t a n d a r d s ,
and u n r e s t r i c t e d land use
s t a n d a r d s . M a p l o c a t i o n s o f
buried wastes.

For u s e in f u t u r e l a n d u s e
p l a n n i n g a t t i m e o f f a c i l i t y
c l o sur e s .
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L o c a t i o n .
M a g n a M i l l s a n d T a i l i n g s

W e t l a n d s

N o r t h E n d Ground W a t e r

P r e c i p i t a t i o n P l a n t

Remedy
D e m o l i t i o n o f unneeded
f a c i l i t i e s , d i s p o s a l o f h a z
waste and a s b e s t o s ,
c h a r a c t e r i z a t i o n o f u n d e r l y i n g
s o i l s , c l e a n u p t o i n d u s t r i a l
s t a n d a r d s . ( B o n n e v i l l e
C r u s h e r a n d N o r t h
C o n c e n t r a t o r )
M o n i t o r m a c r o i n v e r t e b r a t e s
f o r s e l e n i u m , l o c a t e a n d
r e m e d i a t e a n y a d d i t i o n a l
sources , d e v e l o p s i t e - s p e c i f i c
water q u a l i t y s t a n d a r d s , r e-
charac t e r i z e East S i d e
w e t l a n d s .
A l t e r n a t i v e 4B - i n j e c t i o n of
s e l e n a t e r e d u c i n g microbe s
into a q u i f e r , c o l l e c t i o n o f
c o n t a m i n a t e d s p r i n g a n d w e l l
water

D e m o l i t i o n o f p l a n t , d i s p o s a l
of haz waste and a s b e s t o s ,
c h a r a c t e r i z a t i o n o f u n d e r l y i n g
s o i l s , c l e a n u p t o i n d u s t r i a l
s t a n d a r d s .

L o g i c
P r o t e c t current i n d u s t r i a l
workers , P r e p a r e f o r
r e d e v e l o p m e n t in th e f u t u r e .

W e t l a n d s e d i m e n t s have been
c l e a n e d up and c o n t a m i n a t e d
s p r i n g water and w e l l water
d i v e r t e d . C u r r e n t l y , i t i s
unknown i f t h i s i s s u f f i c i e n t
t o p r o t e c t w i l d l i f e ( b i r d s ) .

M a y c l e a n u p a q u i f e r much
f a s t e r than n a t u r a l a t t e n u a t i o n
e s t i m a t e o f 30 years. The
h o p e i s to get the
g r o u n d w a t e r c l e a n e d u p
b e f o r e mine c l o s u r e .
P r o t e c t current i n d u s t r i a l
workers, P r e p a r e f o r s i t e
r e d e v e l o p m e n t .

For a id in data c o m p i l a t i o n , T a b l e 12.5 g ive s an e s t i m a t e o f t h e v o l u m e s a l r e a d y
a d d r e s s e d a t the se s i t e s t h r o u g h a seven-year l o n g N o n - T i m e C r i t i c a l Removal A c t i o n
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T A B L E 12.5
V O L U M E S O F K E N N E C O T T W A S T E S

^Locat ion ' .
. - ' . . ' • l i h . ' . ' : : ' • ' : ! • : ; ' : ' : > ' • . : . • , - , ' • •

Magna M i l l s a n d
T a i l i n g s Pond

S m e l t e r

R e f i n e r y

W a s t e W a t e r
T r e a t m e n t P l a n t

' R e m o v e d to on-s i t e ,
]. r epo s i t o ry ; . :; .
27,343 cy

3 2 5 , 1 1 1 cy

23,281 cy

1 , 0 2 1 , 0 1 3 cy

• R e m o v e d ' t o o f f - s i t e
f 6 p d s i t o r y : . |
27 tons

27,654 t on s

-

-

On :site wastes• ' ' " ' • ' • • T ' ' < • / ; " •

2 . 1 b i l l i o n t ons
( M a g n a T a i l i n g s ) ,
6 m i l l i o n t ons o f
p h o s p h o g y p s u m
t a i l s buried b y t a i l s ,
2 ,165 ,065 tons in
A r t h u r S t e p b a c k R.

434,000 cy ( B l a c k
Rock T a i l i n g s ) ,
20 m i l l i o n t on s
( s l a g )

>1 6,700 cy under
cap s

-

S p i l l s

5583 tons

1,366,947 g a l s +
540,051 p o u n d s

1720 g a l s + 20
p o u n d s

75,000 g a l s

:t}tHer ' ; . .
; • - , - ' . ; ' - ; i . . - ' ;.,"

237 tons non-haz
debr i s ,
21 1 tons asbe s to s ,
25 1 tons recycled
r eagen t s ,
150 g a l s PCBs
405,000 cy s p i l l e d
t a i l s
155.4 tons a sb e s t o s ,
53.5 tons t r a n s i t e ,
252 tons c o p p e r
r e c y c l e d , 1 1 m i l l i o n
g a l l o n s acid water
recovered. 25,000
cy p e t r o l e u m s o i l s .
7140 tons r e c y c l e d
to Barneys, 950
t ons r e cyc l ed to
s m e l t e r , 1500 cy
p e t r o l e u m s o i l s .
150 tons r e c y c l e d
t o B i n g h a m M i n e
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Locat ion

W e t l a n d s

Ground W a t e r "

A t m o s p h e r i c
F a l l o u t

P i n e Canyon

P r e c i p i t a t i o n P l a n t

Removed' to on-site
r epo s i t o ry • • ' ; '
81 9,305 cy

-

-

- .

Removed to o f f - s i t e
r e p o s i t o r y
-

-

-

-

On-site wastes

35,000 cy le f t in
p l a c e - S l a g Pond
-

27 ;432 tons
e s t i m a t e d A s , P b ,
S e o f s m e l t e r
f a l l o u t
34,250 cy lef t in
p l a c e , m a i n l y waste
rock
-

S p i l l s

-

-

-

600 tons

Other

-

> 144,600 acre f e e t
o f c on taminat ed
ground water

-

as h i g h as 645,000
cy of wastes on
s i t e .
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C . H a z a r d o u s S u b s t a n c e s Removed t o O f f - S i t e L o c a t i o n s
A w i d e v a r i e t y o f wastes were d i s c o v e r e d in th e p r o c e s s o f f a c i l i t i e s d e m o l i t i o n and

c l e a n u p . W a s t e s t h a t were c h a r a c t e r i s t i c RCRA waste s were d i s p o s e d o f in a l i c e n s e d o f f - s i t e
f a c i l i t y . Other waste s were d i s p o s e d o f f - s i t e i n s p e c i a l t y l a n d f i l l s a s a p p r o p r i a t e . A l i s t i n g o f
waste s tha t were t r a n s p o r t e d o f f - s i t e , v o l u m e s , and d e s t i n a t i o n s ar e g iv en in T a b l e s 12 .6 , 12.7 ,
and 12.8.

T A B L E 12.6
W A S T E S D I S P O S E D O F F - S I T E D U R I N G A R T H U R M I L L D E M O L I T I O N ( 1 9 9 0 - 1 9 9 1 )

W a s t e , c o m p o s i t i o n , . . . •
320 C r u s h e d Drums

250 C r u s h e d Drums

C r u s h e d Drums

Crushed Drums

C r u s h e d Drums

C r u s h e d Drums

C r u s h e d Drums

W a s t e G e a r Greas e

W a s t e Gear L u b r i c a t i o n

X y l e n e and T o l u e n e .
X y l e n e a n d T o l u e n e
M e r c u r y I g n i t i o n T u b e s

S a m p l i n g m a t e r i a l s a n d P P E

\ H a z a r d
N o n - h a z a r d o u s

N o n - h a z a r d o u s

N on- h a z a r d o u s

N o n - h a z a r d o u s

N o n - h a z a r d o u s

N o n - h a z a r d o u s

N o n - h a z a r d o u s

N o n - h a z a r d o u s

N o n - h a z a r d o u s

F l a m m a b l e l i q u i d
F l a m m a b l e l i q u i d

. O R M - E

N o n - h a z a r d o u s

Q u a n t i t y
N o t g iven

N o t g i v e n

6960 p o u n d s

8440 p o u n d s

20 cy

20 cy

20 cy

43680 p o u n d s

42240 p o u n d s

3200 g a l l o n s
4700 g a l l o n s
85 g a l l o n s

7020 g a l l o n s

L o c a t i o n
G r a s s y M t n ,
U T
G r a s s y M t n ,
U T
G r a s s y M t n ,
U T
G r a s s y M t n .
U T
G r a s s y M t n ,
U T
G r a s s y M t n ,
U T
G r a s s y M t n ,
UT
G r a n d v i e w .
I D
G r a n d v i e w ,
I D
F r e d o n i a , K S
F r e d o n i a , K S
G r a n d v i e w ,
I D
G r a n d v i e w ,
I D
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W a s t e c o m p o s i t i o n , - , ; . . , '
W a s t e Gear L u b r i c a t i o n

W a s t e L i q u i d N O S

W a s t e S o l i d N O S

W a s t e P a i n t R e l a t e d

W a s t e l i q u i d N O S ( o i l , t a r )

C o n t a i n e r s

W a s t e L i q u i d N O S ,

W a s t e S o l i d N O S

W a s t e p a i n t r e l a t e d

W a s t e G e a r G r e a s e

C r e s y l i c A c i d

W a s t e Gear Greas e

W a s t e s o l i d i f i e d a c i d s

W a s t e L a b o r a t o r y c h e m i c a l s

W a s t e ORM

1 . 1 , 1 - t r i c h l o r o e t h a n e

Hazard
N o n - h a z a r d o u s

OR-M - E

ORM - E

F l a m m a b l e L i q u i d

F l a m m a b l e L i q u i d

N o n - h a z a r d o u s

O R M - E

O R M - E

F l a m m a b l e L i q u i d

N o n - h a z a r d o u s

C o r r o s i v e l i q u i d

N o n - h a z a r d o u s

N o n - h a z a r d o u s

N 6 n : h a z a r d o u s

ORM. - A

O R M - A

Q u a n t i t y
3820 g a l l o n s

400 g a l l o n s

1 3 5 5 0 p o u n d s

6 6 0 g a l l o n s

100 g a l l o n s

39420 p o u n d s

850 g a l l o n s

13 200 p o u n d s

420 g a l l o n s

39200 p o u n d s

1 15 g a l l o n s

38400 p o u n d s

1 g a l l o n

165 p o u n d s

15 p o u n d s

50 p o u n d s

L o c a t i o n
G r a n d v i e w .
I D
H e n d e r s o n ,
CO
H e n d e r s o n ,
CO
H e n d e r s o n ,
CO
H e n d e r s o n .
CO
G r a n d v i e w ,
I D
H e n d e r s o n ,
CO
H e n d e r s o n .
CO
H e n d e r s o n ,
CO
G r a n d v i e w ,
I D
G r a n d v i e w .
I D
G r a n d v i e w ,
I D
G r a n d v i e w .
I D
G r a n d v i e w .
I D
G r a n d v i e w ,
I D
Baton Rouge.
LA
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W a s t e compos i t ion ' ' ' . . ' ;

A l c o h o l

M e t h y l a l c o h o l

A c e t o n e

L i q u i d , N O S

l i q u i d , N O S

O R M - A , N O S

S o l i d N O S

S o d i u m s u l f i d e . a n h y d r o u s

P h o s p h o r u s p e n t a s u l f i d e

W a t e r r e a c t i v e s o l i d

P a i n t - r e l a t e d m a t e r i a l

P a i n t - r e l a t e d m a t e r i a l

Barium P e r o x i d e , p o t a s s i u m c h l o r a t e

P o t a s s i u m n i t r a t e , b i s m u t h n i t r a t e

Benzyl C h l o r i d e d e v e l o p e r

E p o x y w i t h m e t h y l e n e d i a n

• Hazard
F l a m m a b l e L i q u i d

F l a m m a b l e L i q u i d

F l a m m a b l e L i q u i d

F l a m m a b l e L i q u i d

C o m b u s t i b l e
l i q u i d
O R M - A

F l a m m a b l e S o l i d

F l a m m a b l e S o l i d

F l a m m a b l e S o l i d

W a t e r r e a c t i v e
s o l i d
F l a m m a b l e L i q u i d

F l a m m a b l e L i q u i d

O x i d i z e r

O x i d i z e r

Corro s iv e l i q u i d

P o i s o n B

Quant i ty
25 p o u n d s

249 p o u n d s

40 p o u n d s

95 1 p o u n d s

880 p o u n d s

1 3 6 p o u n d s

27 p o u n d s

30 p o u n d s

5 p o u n d s

4 p o u n d s

692 p o u n d s

130 p o u n d s

1 5 p o u n d s

22 p o u n d s

3 1 3 p o u n d s

120 p o u n d s

L o c a t i o n
Baton Rouge ,
LA
Baton Rouge ,
LA
Baton Rouge
LA
Baton R o u g e ,
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton Rouge.
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton Rouge
LA
Baton Rouge ,
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton Rouge
LA
Baton Rouge,
LA
Baton Rouge ,
LA
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W a s t e c o m p o s i t i o n ' , /—;.'"' •>' •,. ' •. . ' L - . - . . • - ' " • * • • • • • - ' - • • • • , ' - - - . • V .

T o l u e n e

Enamel p a i n t w i th chrome and l ead
p i g m e n t
A r s e n i c t r i o x i d e

W a s t e f u e l o i l

A l l y l a l c o h o l

H C L i n i s o p r o p a n o l

N i c k e l p o w d e r , charcoal

H y d r o g e n p e r o x i d e s o l u t i o n

P o t a s s i u m n i t r a t e

P h e n y l h y d r a z i n e , b e n z i d r i n e a c e t a t e ,
a n i l i n e , m e t h y l i o d i d e
T h i o u r e a , t h i o a c e t a m i d e ,
t h i o s e m i c a r b a z i d e
Bromine

C r e s y l i c a c i d , s o d i u m h y d r o x i d e

O x i d i z e r N O S

Corrosive N O S

W a s t e l i q u i d

: Hazard
F l a m m a b l e L i q u i d

\
F l a m m a b l e L i q u i d

P o i s o n , s o l i d

C o m b u s t i b l e
l i q u i d
F l a m m a b l e l i q u i d ,
p o i s o n
F l a m m a b l e l i q u i d ,
corro s ive
F l a m m a b l e s o l i d

O x i d i z e r

O x i d i z e r

P o i s o n B l i q u i d

O R M - E

C o r r o s i v e

C o r r o s i v e s o l i d

Corro s iv e s o l i d

Corrosive l i q u i d

F l a m m a b l e l i q u i d ,

Q u a n t i t y
32 p o u n d s

320 p o u n d s

200 p o u n d s

40 p o u n d s

3 p o u n d s

2 p o u n d s

69 p o u n d s

40 p o u n d s

6 p o u n d s

23 p o u n d s

N o t g iven

1 0 p o u n d s

19 p o u n d s

1 p o u n d

2 p o u n d s

9 p o u n d s

L o c a t i o n
Baton Rouge.
LA
Baton Rouge ,
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton R o u g e ,
LA
Baton Rouge,
LA
Baton Rouge,
LA
Baton Rouge.
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton Rouge ,
LA
Baton Rouge,
LA
Baton Rouge,
LA
Baton R o u g e ,
LA
Baton Rouge,
LA
Baton Rouge ,
LA

1 2 . 3 :



W a s t e c o m p o s i t i o n ,
Lead p e r o x i d e , c h r o m i u m n i t r a t e

A m m o n i u m f l u o r i d e , s o d i u m meta-
b i s u l f i t e
Lead n i t r a t e

B e n z e d r i n e , r e s o u r c i n o l .
d i n i t r o p h e n o l , p h e n y l t h i o u r e a ,
arsenic s u l f i d e , ammonium meta-
vanada t e
S o d i u m c y a n i d e , p o t a s s i u m c y a n i d e ,
x y l e n c y a n o l e
P o t a s s i u m chromate . l e a d ac e ta t e

O r g a n i c p e r o x i d e c a t a l y s t

A r s e n i c t r i o x i d e , t h a l l i u m s u l f a t e ,
mercuric c h l o r i d e , s e l e n i u m chunks
C o r r o s i v e N O S

A s b e s t o s

P o t a s s s i u m d i c h r o m a t e

P o t a s s i u m x a n t h a t e

N i c k e l - c o p p e r a l l o y shot

F l a m m a b l e l i q u i d

C o m b u s t i b l e l i q u i d

Hazard
O x i d i z e r

ORM - B

O x i d i z e r

P o i s o n B

P o i s o n B

ORM -E

H a z a r d o u s

P o i s o n B

C o r r o s i v e s o l i d

O R M - C

ORM -A

N o n hazardous

N o n hazardou s

F l a m m a b l e l i q u i d

C o m b u s t i b l e
l i q u i d

Q u a n t i t y
5 p o u n d s

1 8 p o u n d s

5 p o u n d s

1 6 p o u n d s

8 p o u n d s

9 p o u n d s

1 p o u n d

32 p o u n d s

7 p o u n d s

3 p o u n d s

3 p o u n d s

1 1 62 p o u n d s

1 3 6 p o u n d s

440 p o u n d s

550 p o u n d s

L o c a t i o n
Baton R o u g e ,
LA
Baton Rouge,
LA
Baton Rouge.
LA
Baton Rouge.
LA

Baton Rouge,
LA
Baton Rouge,
LA
Baton Rouge,
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton Rouge ,
LA
Baton Rouge ,
LA
Baton Rouge
LA
Baton Rouge
LA
Baton Rouge,
LA
Baton Rouge,
LA

12.32



• . / • ; ' ; : " ' " ' • • . < • • > : • ; , -,-%.v^,:i:.^.:-,4:;^,- v _ , v ;W a s t e c o m p o s i t i o n \;.>^S :£ :;!;;^;-;^^
P a i n t r e l a t e d

C o r r o s i v e

W a s t e a d h e s i v e

W a s t e cyan id e

W a s t e c y a n i d e

F l a m m a b l e l i q u i d

P h o s p h o r u s p e n t a s u l f i d e

Red lead powder

C o r r o s i v e s o l i d

O r g a n i c p e r o x i d e l i q u i d

C o r r o s i v e s o l i d

W a s t e

C s - 1 3 7 sources o f various a c t i v i t i e s :

T h - 2 3 2 .

U - 2 3 8

A m - 2 4 1 - B e

Hazard <
F l a m m a b l e l i q u i d

C o r r o s i v e l i q u i d

F l a m m a b l e l i q u i d

Poi son B

P o i s o n B

F l a m m a b l e l i q u i d

F l a m m a b l e s o l i d

H a z s o l i d

C o r r o s i v e s o l i d

F l a z l i q u i d

C o r r o s i v e s o l i d

N o n - h a z a r d o u s

R a d i o a c t i v e

R a d i o a c t i v e

R a d i o a c t i v e

R a d i o a c t i v e

Q u a n t i t y
240 p o u n d s

55 p o u n d s

65 p o u n d s

1 0 p o u n d s

15 p o u n d s

1 6 0 p o u n d s

1 5 p o u n d s

280 p o u n d s

N o t g i v e n

N o t g i v e n

5 p o u n d s

305 p o u n d s

19 sources

0.25 pound

0.25 pound

2 sources

L o c a t i o n
Baton Rouge,
LA
Baton Rouge ,
LA
Baton Rouge,
LA
Baton Rouge,
L A
Baton Rouge.
L A
Baton R o u g e ,
LA
Baton Rouge,
LA
Baton Rouge,
LA
Baton Rouge,
LA
Baton Rouge ,
LA
Baton R o u g e ,
LA
Baton Rouge,
LA
T e x a s
N u c l e a r
T e x a s
N u c l e a r
T e x a s
N u c l e a r
T e x a s
N u c l e a r

12 .33



W a s t e { c o m p o s i t i o n ^ ' : ; , : ' c ^ - ^ y v f e > . • • ; ; • ;.•:••- ' " . ' * . - .••,- . , ' /• . .- , ' , . ' •..-.. :• r.^M

Ra-226-Be

Pu-238

P m - 1 4 7

HMazard
R a d i o a c t i v e

R a d i o a c t i v e

R a d i o a c t i v e

Q u a n t i t y
1 source

1 source

1 source

L o c a t i o n
T e x a s
N u c l e a r
T e x a s
N u c l e a r
T e x a s
N u c l e a r

T A B L E 12.7
L I S T O F M A T E R I A L S R E C Y C L E D W H E N M A G N A M I L L W A S C L O S E D

M a t e r i a l - . ; ' . ' • * • , ' • ' , - - ,
Reco ( f l o t a t i o n r e a g e n t )
M I B C ( s o l v e n t )
C y a n i d e
L i m e f r o m gr ind s i l o
L i m e f r o m . d u m p e r s i l o

W e i g h t
8432 p o u n d s
8282 p o u n d s
6020 p o u n d s
183 t on s
57 tons

R e c y c l e d to
C o p p e r t o n C o n c e n t r a t o r
C o p p e r t o n C o n c e n t r a t o r
C o p p e r t o n C o n c e n t r a t o r
C o p p e r t o n C o n c e n t r a t o r
C o p p e r t o n C o n c e n t r a t o r

T A B L E 12.8
O F F - S I T E D I S P O S A L O F H A Z A R D O U S W A S T E

C L E A N U P S A T S M E L T E R

F l u e Dust C o n t a m i n a t e d Debr i s - G M 9 2 - 1 8 4 6
F l u e Dust C o n t a m i n a t e d S o i l - G M 92-1060

R Q , H a z a r d o u s W a s t e s o l i d , N O S . 9 , N A 3 0 7 7 , P G I I I , (D004, D006, D008)

M a n i f e s t ' : ; . \ ;
: : V .

E P 0 0 1

EP003

Date , _ . ' • ' • . . ' ; / - ; . ; . :

- 8 / 6 / 9 7

8 / 7 / 9 7

W e i g h t ; ( T o n s )
3.72 .

3.40

D i s p o s a l L o c a t i o n
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l



..., :..-. -•; £.." ..'. ;;,.;-: -•;-•;,:.;.M a n l i e s t . / : ' ! : ' . • ' ; ' • • • ;
EP004

EP006

EP007

EP008

EP009

E P 0 1 0

E P 0 1 1

E P 0 1 2

E P 0 1 3

E P 0 1 4

E P 0 1 6

E P 0 1 7

E P 0 1 9

EP024

EP025

EP026

j ; . D ) a t e ^ . ; : ; - ' : ; ; . ; ; , . ' : . .
8 / 1 5 / 9 7

8 / 1 9 / 9 7

8 / 1 9 / 9 7

8 / 1 9 / 9 7

8 / 2 0 / 9 7

8 / 2 0 / 9 7

8 / 2 1 / 9 7

8 / 2 1 / 9 7

8 / 2 1 / 9 7

8 / 2 7 / 9 7

8 / 2 7 / 9 7

8 / 2 7 / 9 7

9 / 5 / 9 7

9 / 8 / 9 7

9 / 1 2 / 9 7

9 / 1 2 / 9 7

W e i g h t ( T o n s )
4.38

7.62

4.85

5.72

3.06

8.61

4.60

11.44

6.92

9.82

9.68

6.24

8.01

Y ? 4 -

6.61

1.02

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.34



M a n i f e s t • . • " . ' • . • • " '
EP027

E P 0 2 8

EP029

EP030

E P 0 3 1

E P 0 3 2

E P 0 3 3

EP036

EP037

EP038

E P 0 4 1

EP048

E P 0 5 5

E P 0 5 6

E P 0 5 9

EP060

-Date;- ' \ ; ; 7 - ' 5 • ! . ; • " • .
9 / 1 2 / 9 7

9 / 1 2 / 9 7

9 / 2 4 / 9 7

9 / 2 5 / 9 7

9 / 2 6 / 9 7

9 / 2 2 / 9 7

9 / 2 2 / 9 7

1 0 / 1 6 / 9 7 .

1 0 / 2 1 / 9 7

1 1 / 1 4 / 9 7

9 / 2 9 / 9 7

• 1 0 / 3 / 9 7

1 0 / 9 / 9 7

1 0 / 1 3 / 9 7

1 0 / 1 5 / 9 7

1 0 / 1 5 / 9 7

W e i g h t . ( T o n s )
3.93

18.40

13.25

7.72

8.78

2.76

1 1 . 5 5

12.85

7.19

6.64

7.46

4.23

12.66

16.01

7.64

1 1 . 3 1

D i s p o s a l L o c a t i o n
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12 .35



M a n i f e s t
E P 0 6 1

E P 0 6 2

EP066

EP067

E P 0 6 8

E P 0 6 9

EP070

EP076

EP077

EP078

E P 0 8 8

EP089

EP090

E P 1 0 2

E P 1 0 3

E P 1 0 6

' D a t e . ' - ; :
1 0 / 1 5 / 9 7

1 0 / 1 5 / 9 7

1 0 / 2 1 / 9 7

1 0 / 1 5 / 9 7

1 0 / 2 1 / 9 7

1 0 / 2 1 / 9 7

1 0 / 2 2 / 9 7 .

1 0 / 2 4 / 9 7

1 0 / 2 4 / 9 7

1 0 / 2 4 / 9 7

1 0 / 3 0 / 9 7

1 0 / 3 0 / 9 7

1 0 / 3 0 / 9 7

1 1 / 1 0 / 9 7

1 1 / 1 0 / 9 7

1 1 / 1 4 / 9 7 ,

W e i g h t ( T o n s ) •
6.71

10.62

10.57

1.52

1 . 9 1

10.91

24.30

14.23

10.09

1.77

1 6 . 1 3

1.75

9.61

1.89

12.58

9.39

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.36



M a n i f e s t :

E P 1 0 7

E P 1 0 8

E P 1 0 9

E P 1 1 0

E P 1 1 6

E P 1 1 7

E P 1 1 9

E P 1 2 9

E P 1 3 0

E P 1 3 1

E P 1 3 2

E P 1 3 3

E P 1 3 4

E P 1 3 5

E P 1 3 6

E P 1 3 9

; ; p " a t e X v ' . . : ; ' ' ; , ' • .
1 1 / 1 7 / 9 7

1 1 / 1 7 / 9 7

1 1 / 1 7 / 9 7

1 1 / 1 7 / 9 7

1 1 / 1 9 / 9 7

1 1 / 1 9 / 9 7

1 1 / 2 0 / 9 7

1 2 / 1 7 / 9 7

1 2 / 1 8 / 9 7

1 2 / 1 8 / 9 7

1 2 / 1 8 / 9 7

1 / 6 / 9 8

1 / 6 / 9 8

1 / 8 / 9 8

1 / 8 / 9 8

1 / 8 / 9 8

W e i g h t ( T o n s )
2.49

9.99

7.25

1 1 . 4 5

15.45

14.92

12.98

7.30

3.13

10.27

8.49

5 .31

5.22

8.34

6.09

10.89

D i s p o s a l L o c a t i o n
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12 .37



M a n i f e s t , .
E P 1 4 0

E P 1 4 3

E P 1 4 4

E P 1 4 6

E P 1 4 7

E P 1 5 5

E P 1 5 6

E P 1 5 7

E P 1 5 8

E P 1 5 9

E P 1 6 0

E P 1 6 5

E P 1 6 6

E P 1 6 7

E P 1 6 8

E P 1 6 9

Date ;,
1 / 8 / 9 8

1 / 1 2 / 9 8

1 / 1 2 / 9 8

1 / 2 1 / 9 8

1 / 2 1 / 9 8

1 / 2 9 / 9 8

1 / 2 9 / 9 8

1 / 2 9 / 9 8

1 / 2 9 / 9 8

1 / 3 0 / 9 8

1 / 3 0 / 9 8

2 / 3 / 9 8

2 / 3 / 9 8

2 / 3 / 9 8 t , ' '

2 / 3 / 9 8 -

2 / 3 / 9 8

W e i g h t ( T o n s )
10.39

3.44

2.71

4.90

3.00

17.49

1 5 . 5 0

13.74

19.28

13.46

0.10

10.63

13.76 .

17.03

15.88

13.69

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y Mtn RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
Gras sy M t n RCRA
l a n d f i l l

12 .38



M a n i f e s t \^.^.-'^':^yt

E P 1 7 3

E P 1 7 4

E P 1 7 5

E P 1 7 6

E P 1 7 7

E P 1 7 8

E P 1 7 9

E P 1 8 2

E P 1 8 3

E P 1 8 4

E P 1 8 5

E P 1 8 6

E P 1 8 7

E P 1 9 1

E P 1 9 2

E P 1 9 3

_;DateW : " : V ; v
2 / 6 / 9 8

2 / 6 / 9 8

2 / 6 / 9 8

2 / 9 / 9 8

2 / 9 / 9 8

2 / 9 / 9 8 -

2 / 9 / 9 8

2 / 9 / 9 8

2 / 1 3 / 9 8

2 / 1 3 / 9 8

2 / 1 3 / 9 8

2 / 1 3 / 9 8

2 / 1 3 / 9 8

3 / 1 2 / 9 8

3 / 1 2 / 9 8

3 / 1 2 / 9 8

X X / p i o h t f T n n Q ^

2.49

1.75

1.08

16.77

16.09

16.88

16.05

19 .52

10.95

20.90

20.10

23.29

4.57

1:8.69

20.68

13.76

D i s p o s a l L o c a t i o n
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y Mtn RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.39



M a n i f e s t
E P 1 9 4

E P 1 9 5

E P 1 9 6

E P 1 9 7

E P 1 9 8

E P 1 9 9

EP200

E P 2 0 1

EP202

E P 2 0 3

EP204

E P 2 0 5

EP206

EP207

E P 2 0 8

EP209

Date •
3 / 1 2 / 9 8

3 / 1 7 / 9 8

3 / 1 7 / 9 8

3 / 1 7 / 9 8

3 / 1 7 / 9 8

3 / 1 7 / 9 8

3 / 1 9 / 9 8

3 / 1 9 / 9 8

3 / 1 9 / 9 8

3 / 1 9 / 9 8

3 / 1 9 / 9 8

3 / 2 0 / 9 8

3 / 2 0 / 9 8

3 / 2 0 / 9 8

3 / 2 0 / 9 8

3 / 2 0 / 9 8 •

W e i g h t ( T o n s )
4.55

14.79

1 5 . 5 9

1 5 . 1 2

12.87

9.86

1 7 . 1 1

16.08

17.54

16.02

13.77

18.53

1.1 .34

9.58

1 4 : 3 1

13.07

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.40



M a n i f e s t ; • ;• --;
E P 2 1 1

E P 2 1 2

E P 2 1 3

E P 2 1 4

E P 2 1 5

E P 2 1 9

E P 2 2 0

E P 2 2 1

E P 2 2 2

E P 2 2 3

E P 2 2 9

E P 2 3 0

E P 2 3 1

E P 2 3 2

E P 2 3 3 • •

E P 2 3 7

• • B a t e . . . ; - - : / ; . : • ' . '
3 / 2 5 / 9 8

3 / 2 5 / 9 8

3 / 2 5 / 9 8

3 / 2 5 / 9 8

3 / 2 5 / 9 8

3 / 2 6 / 9 8

3 / 2 6 / 9 8

3 / 2 6 / 9 8

3 / 2 6 / 9 8

3 / 2 6 / 9 8

4 / 3 / 9 8

4 / 3 / 9 8

4 / 3 / 9 8

4 / 3 / 9 8

4 / 3 / 9 8

4 / 1 4 / 9 8 . '

W e i g h t ( T o n s )
1 3 . 2 2

16.27

12.43

13.70

15.03

14.27

9.85

14.18

1 5 . 3 7

14.23

1 4 . 1 9

14.47

1 5 . 1 8

17.75

10.49

10.05

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l

12 .41



M a n i f e s t . • - • ; . ;
E P 2 3 8

E P 2 3 9

EP240

E P 2 4 1

EP242

E P 2 4 3

EP244

EP245

EP246

E P 2 4 7

EP248

EP249

E P 2 5 0

E P 2 5 1

E P 2 5 2

E P 2 5 3

/Date-' • ;. •; :; "' .
4 / 6 / 9 8

4 / 6 / 9 8

4 / 6 / 9 8

4 / 6 / 9 8

4 / 6 / 9 8

4 / 8 / 9 8

4 / 8 / 9 8

4 / 8 / 9 8

4 / 8 / 9 8

4 / 8 / 9 8

4 / 1 4 / 9 8

4 / 1 4 / 9 8

4 / 1 4 / 9 8

4 / 1 4 / 9 8 .

4 / 2 1 / 9 8

4 / 2 1 / 9 8

W e i g h t ( T o n s )
1 3 . 8 1

1 3 . 1 1

10.36

5.80

10.33

13.27

1 1 . 6 6

20.39

16.82

12.50

15.08

1 1 . 6 3

20.50

16.33

10.73

11.74

D i s p o s a l L o c a t i o n
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.42



M a n i f e s t •
E P 2 5 4

E P 2 5 5

E P 2 5 7

E P 2 5 8

E P 2 5 9

E P 2 6 0

E P 2 6 1

E P 2 6 2

E P 2 9 0

E P 2 9 1

E P 2 9 2

E P 2 9 3

E P 2 9 4

E P 2 9 5

E P 2 9 6

E P 2 9 7

-Date ;; '"^ fev •. ' .;
4 / 2 1 / 9 8

4 / 2 1 / 9 8

4 / 2 2 / 9 8

4 / 2 2 / 9 8 .

4 / 2 9 / 9 8

4 / 2 9 / 9 8

4 / 2 9 / 9 8

4 / 2 9 / 9 8

6 / 8 / 9 8

6 / 8 / 9 8

6 / 8 / 9 8

6 / 8 / 9 8

6 / 8 / 9 8

6 / 8 / 9 8

6 / 2 4 / 9 8

6/24/98: ' •

W e i g h t ( T o n s )
10.31

1 5 . 6 9

13.24

1 5 . 5 3

10.81

1 6 . 1 8

1 1 . 6 7

10.83

9.61

8 . 1 1

10.88

12.87

9.26

1 1 . 3 3

; 1 2 . 1 9

1 3 . 5 1

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.43



M a n i f e s t
E P 2 9 8

E P 2 9 9

EP300

E P 3 0 1

EP304

E P 3 0 5

E P 3 0 6

E P 3 0 7

EP308

E P 3 0 9

E P 3 1 0

E P 3 1 1

E P 3 1 2

E P 3 1 3

E P 2 5 6 . .

EP005

^ J D ; a t e " : y - ; ' V : . : ' . - . '
6 / 2 4 / 9 8

8 / 1 2 / 9 8

8 / 1 2 / 9 8

8 / 1 2 / 9 8

1 / 1 3 / 9 9

1 / 1 3 / 9 9

1 / 1 3 / 9 9

1 / 1 3 / 9 9

2 / 1 0 / 9 9

2 / 1 0 / 9 9

2 / 1 8 / 9 9

2 / 2 5 / 9 9

2 / 2 5 / 9 9

2 / 2 5 / 9 9 •

, 4 / 2 1 / 9 8

8 / 1 5 / 9 7 •

W e i g h t ( T o n s )
12.64

12.23

9.90

12.94

1 3 . 1 4

7.41

1 1 . 3 3

1 3 . 1 4

1 1 . 3 2

14.40

20.23

7.21

15.64

1 5 . 9 5

15.64

8.48

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.44



M a n i f e s t
S u b t o t a l

' b a t e
1 7 8 l o a d s

W e i g h t ( T o n s )
1990.43

D i s p o s a l L o c a t i o n
A l l t o G r a s s y M t n
RCRA l a n d f i l l

F l u e D u s t , G M 8 8 - 0 5 5 4
R Q W a s t e arsenical d u s t , 6 .1 , U N 1 5 6 2 , P G I I , ( E P A D004, D006, D008), P o i s o n

M a n i f e s t
EP002

E P 0 1 5

E P 0 1 8

EP020

E P 0 2 1

EP022

E P 0 2 3

EP042

EP046

EP047

E P 0 5 3

EP054

Date • :: :

8 / 2 7 / 9 7

8 / 2 7 / 9 7 "

9 / 5 / 9 7

9 / 5 / 9 7

9 / 5 / 9 7

9 / 8 / 9 7

9 / 8 / 9 7

9 / 2 9 / 9 7

1 0 / 3 / 9 7

1 0 / 3 / 9 7

1 0 / 9 / 9 7

1 0 / 9 / 9 7

W e i g h t ( t o n s )
15.00

2.06

7.52

1 1 . 5 2

10.90

15.06

6.03

9.91

8.65

6.83

1 5 . 1 0

1 1 . 6 6

D i s p o s a l l o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.45



Manif e s t ' • -O : V t $
S u b t o t a l

!^ate"jy::%-' - • • • " • • ' •
12 l o a d s

W e i g h t ( t o n s )
120.24

D i s p o s a l l o c a t i o n
A l l t o G r a s s y M t n
RCRA l a n d f i l l

Proc e s s F l u e s , G M 9 7 - 0 0 4 2
R Q , H a z a r d o u s W a s t e S o l i d , N O S 9 , N A 3 0 7 7 , P G 1 1 1 , (D004, D006, D008)

M a n i f e s t : : ; . ' . ' . . ' , . : ' ; :
EP034

E P 0 3 5

E P 0 3 9

EP040

EP043

EP044

EP045

EP049

EP050

E P 0 5 1

E P 0 5 2

E P O S 7

•$$.&.;' :;;•;-. :f •
9 / 2 4 / 9 7

9 / 2 4 / 9 7

9 / 2 5 / 9 7

9 / 2 6 / 9 7

1 0 / 1 / 9 7

1 0 / 2 / 9 7

1 0 / 2 / 9 7

1 0 / 3 / 9 7

1 0 / 3 / 9 7

1 0 / 1 0 / 9 7

1 0 / 1 4 / 9 7

1 0 / 1 4 / 9 7

W e i g h t ( t o n s )
44

53

27.21

23.38

39

40

54

24.5

16.9

57

22.5

12.5

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y Mtn RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.46



M a n i f e s t
E P 0 5 8

EP063

EP064

E P 0 6 5

E P 0 7 1

EP072

E P 0 7 3

EP074

EP075

E P 0 7 9

EP080

E P 0 8 1

EP082

EP083

EP084

EP085

' • D a l e ' ' • ; ' : -
1 0 / 1 6 / 9 7

1 0 / 2 0 / 9 7

1 0 / 2 1 / 9 7

1 0 / 2 1 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 3 / 9 7

1 0 / 2 3 / 9 7

1 0 / 2 4 / 9 7 .

1 0 / 2 7 / 9 7

1 0 / 2 7 / 9 7

1 0 / 2 8 / 9 7

1 0 / 2 8 / 9 7

1 0 / 2 9 / 9 7

1 0 / 2 9 / 9 7

1 0 / 2 9 / 9 7

1 0 / 2 9 / 9 7

W e i g h t ( t o n s )
50

54

34

50

31

13

10

55

12

15

12

10

1 1

10

12

10

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
Gras sy Mtn RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.47



M a n i f e s t
EP086

EP087

E P 0 9 1

E P 0 9 2

E P 0 9 3

EP094

EP095

EP096

EP097

EP098

EP099

E P 1 0 0

E P 1 0 1

E P 1 0 4

E P 1 0 5

E P 1 1 1

^JDate' ,
1 0 / 3 0 / 9 7

1 0 / 3 0 / 9 7

1 0 / 3 0 / 9 7

1 0 / 3 1 / 9 7

1 0 / 3 1 / 9 7

1 1 / 3 / 9 7

1 1 / 3 / 9 7 '

1 1 / 4 / 9 7

1 1 / 5 / 9 7

1 1 / 6 / 9 7

1 1 / 7 / 9 7

1 1 / 7 / 9 7

1 1 / 1 0 / 9 7

1 1 / 1 2 / 9 7

1 . 1 / 1 2 / 9 7

- 1 1 / 1 4 / 9 7 •

W e i g h t ( t o n s )
55

13

9

8

26

7

12

12

6

16

21

27

10

4
X

4

51

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l •
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.48



M a n i f e s t : ' ' V - : ' - ^ ^ / ; ; ;• • v ' - - . " • . ' • . - • ; • • - :

E P 1 1 2

E P 1 1 3

E P 1 1 4

E P 1 1 5

E P 1 1 8

E P 1 2 0

E P 1 2 1

E P 1 2 2

E P 1 2 3

E P 1 2 4

E P 1 2 5

E P 1 2 6

E P 1 . 2 7

E P 1 2 8

E P 1 4 1

E P 1 4 5

^atê r:^ ; - ; : ; ' " " ' ' •
1 1 / 1 6 / 9 7

1 1 / 1 8 / 9 7

1 1 / 1 9 / 9 7

1 1 / 2 0 / 9 7

1 1 / 2 1 / 9 7

1 1 / 2 1 / 9 7

1 2 / 2 / 9 7

1 2 / 3 / 9 7

1 2 / 4 / 9 7

1 2 / 5 / 9 7

1 2 / 7 / 9 7

1 2 / 1 0 / 9 7

1 2 / 1 0 / 9 7

1 2 / 1 1 / 9 7

1 / 1 9 / 9 8

1 / 2 0 / 9 8

W e i g h t ' ( t o n s )
56

24

12

18

9

30

45

46

43

19

52

7

6

8

15

15

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.49



M a n i f e s t . . V;
E P 1 4 8

E P 1 4 9

E P 1 5 0

E P 1 5 1

E P 1 5 2

E P 1 5 3

E P 1 5 4

E P 1 6 1

E P 1 6 2

E P 1 6 3

E P 1 6 4

E P 1 7 0

E P 1 7 1

E P 1 7 2

E P 1 8 0

E P 1 8 1

; D a t e ' ^ : / ' ; • / ' " • ' '
1 / 2 1 / 9 8

1 / 2 2 / 9 8

1 / 2 3 / 9 8

1 / 2 3 / 9 8

1 / 2 7 / 9 8

1 / 2 7 / 9 8

1 / 2 8 / 9 8

1 / 2 9 / 9 8

1 / 2 9 / 9 8

2 / 2 / 9 8

2 / 3 / 9 8

2 / 4 / 9 8

2 / 5 / 9 8

2 / 6 / 9 8

2 / 9 / 9 8

2 / 1 0 / 9 8

W e i g h t ( t o n s )
15

15

6

24

8

8

12

6

19

6

10

10

10

rb .
1 0 '

10

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
Gras sy Mtn RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12 .50



M a n i f e s t
E P 1 8 8

E P 1 8 9

E P 1 9 0

E P 2 1 0

E P 2 1 6

E P 2 1 7

E P 2 1 8

E P 2 2 4

E P 2 2 5

E P 2 2 6

E P 2 2 7 •

E P 2 2 8

E P 2 3 4

E P 2 3 5

E P 2 3 6

S u b t o t a l 4

^ : D a t e : ; g : . ; ; % ; v ; . • ' . , ' . •
2 / 2 0 / 9 8

2 / 2 3 / 9 8

2 / 2 4 / 9 8

3 / 2 4 / 9 8

3 / 2 5 / 9 8

3 / 2 6 / 9 8

3 / 2 7 / 9 8

3 / 3 0 / 9 8

3 / 3 1 / 9 8

4 / 1 / 9 8

4 / 2 / 9 8

4 / 3 / 9 8

4 / 6 / 9 8 . .

4.7.98

4 / 8 / 9 8

91 l o a d s

W e i g h t . ( t o n s )
9

1 1

10

32

18

31

26

20

26

28

16

32

31

25

25

2007.99

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
A l l t o G r a s s y M t n
RCRA l a n d f i l l

1 2 . 5 1



C o n c e n t r a t e c o n t a m i n a t e d d e b r i s - G M 9 7 - 0 8 5 6
H a z a r d o u s S u b s t a n c e S o l i d N O S , N A 3 0 7 7 . n o t RCRA h a z a r d o u s waste.

M a n i f e s t / - . ; • ; - • ;
E P 1 3 7

E P 1 3 8

E P 1 4 2

E P 3 0 2

EP303

S M 3 8 5

S M 3 8 6

S M 3 8 7

S M 3 8 8

S u b t o t a l

€ ) £ t e ; ; . ' ; • " '
1 / 7 / 9 8

1 / 7 / 9 8

1 / 1 9 / 9 8

1 2 / 4 / 9 8

1 2 / 4 / 9 8

1 0 / 6 / 9 8

1 0 / 6 / 9 8

1 0 / 6 / 9 8

1 0 / 6 / 9 8

9 l o a d s

W e i g h t ( t o n s )
5

2

2

4.38

4.56

2 . 1 2

2.09

0.60

2.85

25.60

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
A l l t o G r a s s y M t n
RCRA l a n d f i l l

W e a k A c i d C o n t a m i n a t e d Debris - G M 9 2 - 1 8 4 7
R Q , H a z a r d o u s W a s t e S o l i d , N O S . 9 , N A 3 0 7 7 , P C I I I . (D004, D006, D008, D O 1 0 )

' " " ' ! ''if'M a n i f e s t ; ; ' • ' - ,
E P 2 6 3

EP264

:'$ai& •:.•?'•'•''' •••'•'<^.r.£
5 / 6 / 9 8

5 / 6 / 9 8

:- W e i g h t {tons)
15.54

15.80

^Dispo sa l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

1 2 . 5 2



M a n i f e s t
E P 2 6 5

E P 2 6 6

E P 2 6 7

E P 2 6 8

E P 2 6 9

E P 2 7 0

E P 2 7 1

E P 2 7 2

E P 2 7 3

EP274

E P 2 7 5

E P 2 7 6

E P 2 7 7

E P 2 7 8

E P 2 7 9

EP280 . • •

^ate : !?V-Y.7 . .; - ' - . ' - I . . - - . * - • ' , ' .

5 / 6 / 9 8

5 / 8 / 9 8

5 / 8 / 9 7

5 / 8 / 9 8

5 / 8 / 9 8

5 / 8 / 9 8

5 / 8 / 9 8

5 / 1 2 / 9 8

5 / 1 2 / 9 8

5 / 1 2 / 9 8

5 / 1 2 / 9 8

5 / 1 2 / 9 8

5 / 1 2 / 9 8

5 / 1 5 / 9 8

5 / 1 5 / 9 8

5 / 1 5 / 9 8

W e i g h t ( t o n s )
13.73

9.41

9.26

10.21

8.44

13.79

10.36

1 1 . 3 1

8.85

9.63

1 3 . 5 3

13.25

12.62

15.24

14.69

.14.20

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M m R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

1 2 . 5 3



M a n i f e s t - V
E P 2 8 1

E P 2 8 2

E P 2 8 3

E P 2 8 4

E P 2 8 5

E P 2 8 6

E P 2 8 7

E P 2 8 8

E P 2 8 9

S u b t o t a l

• £ > l t e ; i r * V , : " - ' ' . . " . • ; • ' ..•;.::>•:,:•' ••••• •.-. . • • ' . >

5 / 1 5 / 9 8

5 / 1 5 / 9 8

5 / 1 5 / 9 8

5 / 2 0 / 9 8

5 / 2 0 / 9 8

5 / 2 0 / 9 8

5 / 2 0 / 9 8

5 / 2 0 / 9 8

5 / 2 0 / 9 8

27 l o a d s

W e i g h t l ( < t o r i s ) ' .
1 6 . 1 9

1 3 . 1 9

1 3 . 5 9

10.76

1 1 . 7 4

19.72

1 1 . 9 8

1 1 . 3 9

1 1 . 8 2

340.24

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n R C R A
l a n d f i l l
A l l t o G r a s s y M t n
RCRA l a n d f i l l

Proce s s Dust C o n t a m i n a t e d Debr i s - G M 9 8 0021-5
R Q H a z a r d o u s W a s t e S o l i d , N O S , H C 9 . P C I I I , (D004, D006, D008, D O 1 0 )

M a n i f e s t - . ' ' ; " ' . :--r-.̂ i>^
E P 3 1 4 - -

E P 3 1 5

E P 3 1 6

; § > a t e \ ' ' ^ ' - ; ' ! ; ; V : ' - ' f ; . i - - : - ' , - i
7 / 2 7 / 9 9

7 / 2 7 / 9 9 . '

7 / 2 7 / 9 9

f-^V.'eigh't.^l- .".
22.79

29.12.

29,96

D i s p o s a l L o c a t i o n
G r a s s y Mtn RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l

12.54



E P 3 1 7

E P 3 1 8

E P 3 1 9

E P 3 2 0

E P 3 2 1

S M 4 0 5

S u b t o t a l

7 / 2 7 / 9 9

8 / 2 / 9 9

8 / 2 / 9 9

8 / 2 / 9 9

8 / 2 / 9 9

1 2 / 4 / 9 8

9 l o a d s

22.25

10

1 1 . 7 2

10.83

10

3.12

149.79

G r a s s y M t n RCRA
l a n d f i l l
G r a s s y Mtn RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
G r a s s y M t n RCRA
l a n d f i l l
A l l t o G r a s s y M t n
R C R A l a n d f i l l

C o n t a m i n a t e d A l u m i n u m d e s i c c a n t - G M 9 8 - 0 3 1 5
H a z a r d o u s W a s t e S o l i d , N O S , H C 9 , P C I I I , (D004, D006, D008, D O 1 0 )

'Manifes t • '<-;i:^ riZjtfjj^
S M 4 0 6

S u b t o t a l

^^:^"<t:^ . . .
1 2 / 4 / 9 8

1 load

W e i g h t
9.41

9.41

D i s p o s a l L o c a t i o n
G r a s s y M t n RCRA
l a n d f i l l
A l l t o G r a s s y M t n
RCRA l a n d f i l l

Grand T o t a l = 4643.60 tons 327 l o a d s
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A P P E N D I X A : R E S P O N S I V E N E S S S U M M A R Y
( q u e s t i o n s a r e p a r a p h r a s e d )

A . W r i t t e n c o m m e n t s
L y n n d e F r e i t a s , P r e s i d e n t
F r i e n d s o f t h e G r e a t S a l t L a k e
1. Recommend s tha t there b e a N o r t h End T e c h n i c a l Review C o m m i t t e e m e e t i n g to a d d r e s s

the benchmarks and what t h e y mean in t erms o f p r o t e c t i o n o f w i l d l i f e .
EPA agrees.

2. Recommends that there be a m o n i t o r i n g p l a n for the N o r t h End W e t l a n d s to ensure that
p o s t r e m e d i a t i o n ha s been and w i l l b e p r o t e c t i v e o f t h e w i l d l i f e .
EPA agrees and has included this requirement in the Record of Decision

3. R e c o m m e n d s tha t th e m o n i t o r i n g p l a n a l s o assess r e c l a m a t i o n a c t i v i t i e s t o ensure than
maximum h a b i t a t f u n c t i o n i s a t t a i n e d .
Although reclamation to enhance wildlife values is not allowed as a part of the remedy,
the settlement between the USFWS and Kennecott may be used as a vehicle to accomplish
this goal. This recommendation will be forwarded to the USFWS.

4 . A p p l a u d s E P A ' s s y s t e m a t i c a p p r o a c h t o m i t i g a t e e n v i r o n m e n t a l i m p a c t s , e s p e c i a l l y t h e
t r i a g e system to deal wi th the worst s i t u a t i o n s f i r s t .
EPA has used a mixture of authorities at this site including Emergency Response
Authorities, especially for the worst parts of the site. This allows the cleanups lo proceed
more quickly.

5 . L i k e s i E P A ' s c o n s i d e r a t i o n f o r t h e l o n g term f u t u r e o f t h e K e n n e c o t t p r o p e r t i e s .
This-hqs been a concern for EPA, UDEQ and Kennecott. If at all possible, it makes sense
to clean up the sites so that they can be used for different purposes should the mine close
in the future.

6 . L i k e s E P A ' s a g g r e s s i v e a p p r o a c h t o ground water c l e a n u p t o s p e ed t h e rate o f c l e a n u p .
// makes sense to clean up the aquifer as soon as possible while the mine is still operating
and the infrastructure is still available. This'will result in some cost-savings and avoid
the logistics of long term maintenance- (which will clearly be more difficult after mine and
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facility closure).
1 . L i k e s E P A ' s s u g g e s t i o n t h a t t h e A r t h u r S t e p b a c k R e p o s i t o r y remain o p e n f o r l a t e r u s e

when f a c i l i t i e s a r e d e m o l i s h e d . I t k e e p s t h e was t e s c o n s o l i d a t e d .
• // makes sense to consolidate the wastes in one place. This allows the rest of the properly

to be redeveloped after mine closure.
8 . L i k e s E P A ' s requirement o f maps o f known e x i s t i n g wastes f o r u s e b y f u t u r e l and u s e

p l a n n e r s .
Because mine closure may not occur in the near future, maps will be needed so that

future environmental scientists and land use planners can take advantage of our current
knowledge and will not have to start over to re-locate the wastes and characterize the
site. They will know what to look for and where as they evaluate their redevelopment
plans.

9 . L i k e s E P A ' s r e c o m m e n d a t i o n t h a t U D E Q c o n t i n u e t o m o n i t o r a n d e n f o r c e t h e K e n n e c o t t
d i s c h a r g e l i m i t s t o t h e Grea t S a l t Lake
The discharge limits to the Great Salt Lake are an important part of the remedy. It is not
desirable to clean up one place only to transfer the problem to the Great Salt Lake. The
discharge limits to the Great Salt Lake were derived from experiments done under this
program.

1 0 . T h e s t a t e s h o u l d make a n e f f o r t t o e s t a b l i s h numeric water q u a l i t y s t a n d a r d s f o r t h e G r e a t
Salt Lake and c onduc t th e necessary s c i e n t i f i c research needed t o s e t such s t a n d a r d s .
T h e n p e r m i t s c o u l d be based on the s t a n d a r d s and make e f f e c t i v e m o n i t o r i n g and
e n f o r c e m e n t p o s s i b l e .
EPA agrees.

J o n C h e r r y , P E , P r o j e c t E n g i n e e r
K e n n e c o t t U t a h C o p p e r C o r p o r a t i o n
1 . T h e M a g n a T a i l i n g s Pond i s a l s o r e f e rr ed t o a s t h e " S o u t h T a i l i n g s I m p o u n d m e n t " .

Nomenclature is a particularly vexing problem because of the long operating history of
these properties... EPA met with Kennecolt prior to issuance of the ROD to determine
what each facility should be called as primary names. Names used in the past will only
be listed as aliases.

2 . T h e P r o p o s e d P l a n s u g g e s t s tha t p h o s p h o g y p s u m waste s a r e i n t h e t a i l i n g s p o n d . T h e s e
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wastes were buried u n d e r n e a t h th e new t a i l i n g s p o n d . The t a i l i n g s p o n d i s no t a part o f
th e s i t e .
Yes. the phosphogypsum wastes (also known as the "gypstack") are buried under the new

North Tailings Impoundment. Other facilities underneath the North Tailings
Impoundment are the Morion Salt Ponds, historic rail lines and canals. EPA believes
that burial of these wastes is protective of human health and the environment and this
burial has become an integral part of the selected remedy. The Magna Tailing Ponds are
a part of the site. CERCLA staff cooperated with the Army Corps of Engineers in
evaluation of the CWA 404 permit application and Environmental Impact Study. The
requirements in the CWA 404 permit also included the concerns of CERCLA and thus
became an integral part of the selected remedy for the site. No separate or duplicative
action was needed to accomplish the goals of both programs under one project.

3 . Both t h e A r t h u r M i l l a n d t h e M a g n a M i l l ( N o r t h C o n c e n t r a t o r ) a r e n o w c l o s e d , b u t t h e
t a i l i n g s pond c o n t i n u e s t o receive t a i l i n g s f r o m t h e C o p p e r t o n C o n c e n t r a t o r
Noted.

4. ASARCO s m e l t e r was b u i l t in 1906, not 1905.
According to EPA research, construction started in 1905, but the first furnace was lit on
Labor Day 1906. EPA agrees that the operational history goes from 1906 to present.

5. K e n n e c o t t s u g g e s t s t h a t the o r i g i n a l s m e l t e r be r e f e r r e d to a s the r ev erb era tory s m e l t e r
and the new s m e l t e r be r e f e r r e d to as the O u t o k u m p u s m e l t e r .
See Kennecott Question 1. This is particularly important - the term "new " smeller could
mean different things depending on the dale of the article.

6 . T h e o l d t a i l i n g s pond s h o u l d b e r e f e r r e d t o a s t h e S o u t h T a i l i n g s I m p o u n d m e n t .
See Kennecotl Question 1.

1 . T h e M a g n a M i l l s h o u l d a l s o have a p a r e n t h e t i c a l i n d i c a t i n g tha t i t h a s been r e f e r r e d t o
r e c e n t l y a s the N o r t h C o n c e n t r a t o r .
See Kennecott. Question 1.

8. All o f th e v e g e t a t i o n in the canyons were no t k i l l e d by the s m e l t e r . L o g g i n g , o v e r g r a z i n g ,
and f i r e s a l s o c o n t r i b u t e d , t o t h e d a m a g e o f t h e v e g e t a t i o n b e f o r e t h e s m e l t e r wa s b u i l t .
EPA has not researched this, issue or made any determination on the severity of
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vegetation damage. All four causes (smelter- smoke, logging, overgrazing, and fire) are
known to affect vegetation. The degree to which each played a part was not evaluated.

9. R e c l a m a t i o n of the d u m p s i s r e g u l a t e d by D O O M ; r e c l a m a t i o n i s not n e c e s s a r i l y
required.
Reclamation may or may not be required as dictated in each DOGMpermit.

10 . K e n n e c o t t w o u l d l i k e t o s e e t h e r e m a i n i n g h i s t o r i c s i t e s i n c l u d e d in t h i s ROD.
EPA agrees.

1 1 . E P A s h o u l d f o r m a l l y i s sue a r e p l a c e m e n t do cument a u t h o r i z i n g t h e R e p o s i t o r y a n d
S t a g i n g A r e a C A M U ' s i n t h e Record o f D e c i s i o n a n d i n t h e C o n s e n t Decree. T h e
C A M U i s d e s i g n a t e d in the ROD and the o p e r a t i n g r e q u i r e m e n t s s h o u l d go i n t o the W o r k
P l a n under t h e C D .
EPA agrees.

H e n r y R. M a d d u x
F i e l d S u p e r v i s o r
U . S . F i s h a n d W i l d l i f e S e r v i c e
S a l t L a k e O f f i c e
1 . S e v e r a l p o r t i o n s o f t h e G a r f i e l d W e t l a n d s i n c l u d i n g t h e G a r f i e l d W e l l area, a p o r t i o n o f

Pond A , t h e e n t i r e S m e l t e r W e t l a n d s , a n d t h e o o l i t i c sand m i n i n g area were n o t c l e a n e d
u p d u r i n g t h e r emoval a c t i o n a n d i t i s t h e b e l i e f o f t h e S e r v i c e t ha t t h e s e areas w i l l
c o n t i n u e t o i m p a c t m i g r a t o r y b i r d s . T h e s e areas have h i g h s e l e n i u m in t h e water,
i n v e r t e b r a t e s or bird e g g s , or are n o t a b l e for a l a c k of b ird use.
EPA does not yet know the effectiveness of the various cleanups in the wetlands or the
impact of eliminating the major selenium water sources. The impact on migratory birds
was uncertain and controversial before cleanup, and, now that conditions have been
improved, the impacts, if any, are unstudied and unevaluated.

2. M o n i t o r i n g s h o u l d no t b e f or the p u r p o s e s o f m o n i t o r i n g the i m p a c t s o f the c l e a n u p , bu t
ra ther t o d e t e r m i n e th e i m p a c t s o f l e a v i n g c o n t a m i n a t i o n in p l a c e in t h e w e t l a n d s .
The monitoring program should keep both issues in mind. EPA wants to know how far
we have come, but also needs to know how far we have yet to go. There is a formal
evaluation of the "how far we have yet to go " in the five-year review process.

3 . S t u d i e s o f r i sk t o m i g r a t o r y ( r a t h e r than r e s i d e n t ) b i r d s s h o u l d c o n t i n u e t o d e t e r m i n e
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when the r i s k s are e l i m i n a t e d .
With USFWS concurrence, EPA identified resident birds to be the ecological sub-
population most at risk due to selenium exposure. The theory was that the resident birds
would be more likely to be impacted at the site than the occasional visitors which just
pass through the site yet do not nest there. The impacts of selenium occur during
reproduction. Therefore, it is EPA 's view that protection of the birds that nest at the site
will also protect the migratory birds that visit the site occasionally but nest elsewhere.

4. The S e r v i c e would l i k e t o h e l p EPA d e v e l o p a m o n i t o r i n g p l a n f or th e ROD which
i n c l u d e s l o n g - t e r m m i g r a t o r y bird s p e c i e s management g o a l s , f i n a l p h y s i c a l d e s i g n

. c o m p o n e n t s , water and v e g e t a t i o n management , water sources, s p i l l and storm water
management and c o n t r o l , and p e r f o r m a n c e measures to ensure success has been reached
and m a i n t a i n e d .
EPA continues to appreciate the help of the USFWS and supports the need for a
monitoring plan in the wetlands. The monitoring plan has become an element of the
Record of Decision.

5. E f f e c t s o f s e l e n i u m in water are u n l i k e l y i f t h e water q u a l i t y i s 2 ug/L or l e s s . C l a s s 3D
water q u a l i t y s t a n d a r d i n U t a h i s 5 u g / L . T h e p e r f o r m a n c e goal f o r water i n t h e w e t l a n d s
s h o u l d be 5 ug/L or l e s s .
EPA has determined that the current scientific data at the site does not support
establishment of specific water quality goal for this site. Although data are available
from other sites, this particular area is unique with saline playas, quiet waters,
marshland and other habitats different than other fresh waters. It is not classified by the
stale, so no regulatory'standards are applicable. However, during the course of the
monitoring program, EPA hopes that a sufficient database can be generated which could
allow calculation of a specific water quality goal for these unique waters. Until such a
water quality goal can be established, EPA will use the macroinvertebrale selenium

. concentrations as a benchmark, and an interim goal of 5 ug/L Se until the site specific
water quality goal is established.

6. Because T o o e l e Canal water is the main source of water to the w e t l a n d s and it has a
c o n c e n t r a t i o n grea t er than 5 ug/L, water t r e a t m e n t o f t h i s water s h o u l d b e i n v e s t i g a t e d ,
i n c l u d i n g . b l e n d i n g , e l i m i n a t i o n o f s p r i n g s whi ch f e e d i n t o t h e T o o e l e water sources o r
b i o l o g i c a l t r ea tment .
Tooele Canal water has no known anthropogenic sources of selenium and therefore
represents a local background for selenium. EPA has no authority to treat waters at or
below background concentrations. Background concentrations often create some risk,
but EPA 's authority is limited in this regard.
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7. The g e o m e t r i c mean of the m a c r o i n v e r t e b r a t e s e l e n i u m c o n c e n t r a t i o n s s h o u l d not exceed
6 ug/g dw. A p e r f o r m a n c e goal of 10 ug/g dw Se s h o u l d be the goal and the t h r e s h o l d at
which a c t i on i s required t o p e r f o r m a d d i t i o n a l S e c o n t r o l a c t i o n s . T h e p e r f o r m a n c e goal
for r emed ia t ed w e t l a n d s s h o u l d not exceed a mean of 6 ug/g dw Se in i n v e r t e b r a t e s , and
the goal for u n r e m e d i a t e d w e t l a n d s s h o u l d not exceed a mean of 10 ug/g dw Se in
i n v e r t e b r a t e s .
EPA supports the overall goal of this statement, although does not prefer use of a
geometric or arithmetic mean. The use of a mean is subject to the number of samples
collected and where they are collected and can be too easily manipulated. EPA prefers
that any samples which contain more than JO ug/gm dw Se two years in a row trigger cm
investigation of that particular area to determine what Selenium sources might still he
influencing this uptake. Further cleanup work may be needed to abate the source.

8 . The f a t e o f s e l e n i u m in th e G r e a t Sal t L a k e ha s no t been d e t e r m i n e d . L o n g - t e r m
m o n i t o r i n g i s necessary and f u r t h e r e v a l u a t i o n on the e f f e c t s on m i g r a t o r y b i r d s i s
warrant ed .
EPA also believes that scientific research on the fate and impacts of most lake
contaminants is rather minimal. Future management of this valuable ecological resource
would become easier if more were known about how the lake operates. Because the
Great Salt Lake is the terminal basin for a huge watershed, this should be done in a
holistic manner. EPA is pleased that the FWS is interested enough in this issue to start a
research program on the Great Salt Lake.

9 . F W S m o n i t o r i n g i n d i c a t e s tha t there a r e more i n s t a n c e s o f bird e g g s e x c e e d i n g 6 u g / g S e
dw than in o th e r p a r t s o f t h e l a k e . C o n t i n u e d m o n i t o r i n g o f bird e g g s near th e G r e a t Sal t
Lake i s warranted to e v a l u a t e t h a t the s i t u a t i o n i s s t a b l e or i m p r o v i n g .
Again, EPA continues to advocate studies of the Great Salt Lake and is pleased that the
FWS is interested in this topic.

10 D i s c h a r g e s to Lee Creek s h o u l d have a p e r f o r m a n c e goal of 5 ug/L, not the 12 ug/1 used
by the A r m y C o r p s o f E n g i n e e r s in the 404 p e r m i t . K e n n e c o t t d i s c h a r g e s to Lee Creek
s h o u l d be e l i m i n a t e d i f t h ey are f o u n d to occur. A m o n i t o r i n g program s h o u l d d e t e r m i n e
i f there i s a r e s i d u a l p r o b l e m in Lee Creek.
Although the pollutant sources from Kennecott to Lee Creek have been diverted
elsewhere, a monitoring program to determine if these changes have improved the water
quality of the creek is warranted, especially since Lee Creek was implicated as a problem
in some of the initial ecological findings. Lee Creek does not originate on Kennecott
property. Upstream selenium sources may be implicated.
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1 1 . S e l e n i u m c o n c e n t r a t i o n s i n mice a r e q u i t e h i g h i n K e s s l e r a n d B l a c k Rock C a n y o n s , a n d
' t h e s e areas h a d t h e h i g h e s t c o n c e n t r a t i o n s o f mice. T h e s e c o n c e n t r a t i o n s m a y r epr e s en t a
p o t e n t i a l t h r e a t t o pr ey s p e c i e s a n d avian p r e d a t o r s . Because o f t h e h i g h p o p u l a t i o n s o f
mice, i t s h o u l d not be assumed tha t t h e s e areas r epr e s en t a s m a l l p o r t i o n o f the d i e t . Hot
s p o t r emova l s may be ne eded .
// is EPA 's view that the impacts of bulldozers in the canyons would do actual damage to
the ecosystem and the habitat of all the plants and animals. This is too high a price to
pay for remediation of a theoretical and unknown risk. The high population of mice in
the "impacted zones " indicates that the prey population hasn 't been negatively impacted.

12 . L o n g term m o n i t o r i n g o f t h e canyons i s needed t o d e t e r m i n e i f l o n g term i m p a c t s t o
t e r r e s t r i a l resources are occurring. Prey c o n c e n t r a t i o n s of s e l e n i u m s h o u l d not exceed 12
u g / g d w S e .
The whole body burden of selenium average 15.27 ug Se/g dry weigh! and 13.26 ug Se/g
dry weigh! in Kessler Canyon and 10.65 ug Se/g and 11.21 jug Se/g in Black Rack
Canyon. These concentrations are. indeed significantly higher in selenium than other
nearby canyons. Although the NOAEL for carnivorous birds is 10 ug Se/g, the LOAEL
(the level at which effects have been observed in the literature) is 30 ug Se/g. The
concentrations are 2 to 3 times lower than the LOAEL. The problem with hot spot
removal is that the concentrations in the mice do not correlate well with concentrations
in the soil. It is not clear if .soil removal would help especially if the mice are receiving
the selenium from selenium concentrating plants such as while top.

1 3 . A r t e s i a n f l o w t o t h e w e t l a n d s w i l l c o n t i n u e t o d e g r a d e p a r t s o f th e s e w e t l a n d s , i n c l u d i n g
t h e r e m e d i a t e d w e t l a n d s .
All known artesian flows tainted with selenium are now being diverted away from the
wetlands into the process water circuit. Should additional artesian flow sources be

found, they should he diverted as well.

14. FWS s u p p o r t s the choice o f 4B over 3 , bu t would l i k e t o s e e d e v e l o p m e n t o f c o n t i n g e n c y
p l a n s i f t h e s e l e n i u m thus treated b eg in s t o r e m o b i l i z e a f t e r f a c i l i t y c l o sure .
If monitoring during execution of the remedy suggests that the elemental selenium
produced by the microbes is beginning to remobilize, this would indicate a failure of .the
selected remedy and a new remedy would have, to be chosen.

\ 5. P u m p i n g of s h a l l o w ground water may be needed in l o c a l i z e d areas where ar t e s i an f l o w
s t i l l s u r f a c e s i n t h e G a r f i e l d W e l l Area.
The artesian flow currently entering the wetlands is not contaminated, but if conditions
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change and additional contaminated flows are found, they must be diverted.
1 6 . E P A h a s asked f o r h e l p i n e s t a b l i s h i n g p e r f o r m a n c e g o a l s , a n d t h e F W S w o u l d l i k e t o

c o n t i n u e t o p a r t i c i p a t e a s t h i s p r o j e c t moves f o r w a r d .
EPA continues to appreciate the help of the FWS in these matters.

B. Q u e s t i o n s at the P u b l i c H e a r i n g in M a g n a , J u n e 12, 2002
G r e g S c h u l z
M a g n a A r e a C o u n c i l
1. The M a g n a Area C o u n c i l s h o u l d have been n o t i f i e d by mai l a t our P.O. Box t h a t t h i s

m e e t i n g was occurring.
Over April and May of 2002, UDEQ staffers tried in vain to contact the Magna Area
Council through its environmental contact. They were unsuccessful. The late Jim
Brusatto was the Magna Area Council's representative on the North End Technical
Review Committee and he was very active in behalf of the council for a large number of
years. EPA would be pleased if the Magna Area Council would send us another
representative to serve on this work group. That person could also serve as cm interface
between the agencies and the Council, keeping the Council informed of upcoming issues
and options being considered.

2 . A c c o r d i n g t o K e n n e c o t t ' s 50-year d e v e l o p m e n t p l a n , K e n n e c o t t p l a n s t o p u t heavy t o
m e d i u m i n d u s t r i e s a l l a l o n g t h e i m p o u n d m e n t . W h a t a r e t h e i m p a c t s t o M a g n a f r o m
t h i s ?
Virtually any future development in this area would have to undergo county and town
scrutiny. Many issues are involved, not just environmental. Transportation and utility
infrastructure, increased (or decreased) population impacts, drainage, water supply, etc.
EPA encourages Magna and Kennecott to work together in their planning for future
development.

3 . S o m e o f t h e c o n t a m i n a t i o n c o u l d i m p a c t t h e G r e a t Sal t Lake in t h e f u t u r e .
Any development along or near the shoreline of the Great Salt Lake is going to have an
impact on the Great Salt Lake. There are two questions: What happens in the Great Salt
Lake with increasing pollution loads?- (How much is loo much?) And how much
pollution should each source be allowed to add? The scientific knowledge about the
Great Salt Lakejs nowhere close to answering even these two basic questions. EPA
encourages further study of the Great Salt Lake and the potential impacts. Then we can
all make better decisions about what is prudent for the future.
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4 . W h a t wou ld b e th e i m p a c t s o f d e v e l o p m e n t in Li t t l e V a l l e y ? W o u l d i t i m p a c t t h e ground
water?
Development could impact the ground water at the very least by adding additional
nutrients to the water (if septic systems are used). Commercial and industrial
development could add other contaminants as well. Stormwater runoff is a particular
problem for Little Valley. In the past, mud/lows came down Little Valley because the
vegetation had been damaged by smelter smoke and the soil could not hold the water.
Pavement doesn Y hold the water well either, and increasing development in Little Valley
puts Magna more at risk (unless design precautions for storm water management are
included).

5 . W i t h a l l t h e r a i l c o n n e c t i o n s , K e n n e c o t t i n d i c a t e s t ha t s o u t h e r n C a l i f o r n i a - s t y l e
d e v e l o p m e n t i s p o s s i b l e in areas tha t are not a great d ea l h i g h e r than the f l o o d p l a i n . We
need to t h i n k about i m p a c t s .
See question #2.

L y n n d e F r e i t a s , P r e s i d e n t
F r i e n d s o f t h e G r e a t S a l t L a k e
1. I am d u l y i m p r e s s e d w i t h the amount of p r o g r e s s and the work a c c o m p l i s h e d by EPA and

K e n n e c o t t .
Thank you.

1. W h a t s h o u l d th e p e r f o r m a n c e s t a n d a r d s b e? How c l e a n i s c l ean?
As noted in your question, the performance standard issue was controversial among the
scientists on the Technical Review Committee. The Record of Decision will implement an
interim goal, and use a monitoring program to develop a site-specific standard which
will be specific for the wildlife and birds at this location, not just for some captive birds
in the literature. EPA is not satisfied with the information it has on this issue today.
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A P P E N D I X B
F E D E R A L A R A R s F O R N O R T H E N D R E M E D I A T I O N

S t a n d a r d , R e q u i r e m e n t ,
C r i t e r i o n or L i m i t a t i p n •':•.

S a f e D r i n k i n g W a t e r A c t
N a t i o n a l P r i m a r y D r i n k i n g
W a t e r S t a n d a r d s
M a x i m u m C o n t a m i n a n t L e v e l
G o a l s ( M C L G s )

N a t i o n a l S e c o n d a r y D r i n k i n g
W a t e r S t a n d a r d s
U n d e r g r o u n d I n j e c t i o n C o n t r o l
R e g u l a t i o n s
C l e a n W a t e r A c t
W a t e r Q u a l i t y C r i t e r i a

D r e d g e a n d F i l l C r i t e r i a

C l e a n A i r A c t

C i t a t i o n ' " ' > : ; , ' • . • : ; • ' • . . ;

40 C . F . R .
1 4 1 . 6 1 - 141 .63

40 C . F . R .
1 4 1 . 5 0 - 1 4 1 . 5 3

.40 C . F . R . 143

40 C . F . R . 144-
147

40 C . F . R . 131

40 C . F . R . 230

T y p e o f A R A R / D e s c r i p t i o n

C h e m i c a l s p e c i f i c . H e a l t h
g o a l s

C h e m i c a l s p e c i f i c . G o a l s used
by s t a t e s to s e t water q u a l i t y
s t a n d a r d s .

L o c a t i o n s p e c i f i c . R e g u l a t e s
d i s p o s a l a n d h a n d l i n g o f f i l l
a n d d r e d g e m a t e r i a l i n t o
w e t l a n d s

A p p l i c a b l e / '
R e l e v a n t and
A p p r o p r i a t e

N o / N o

N o / N o

P r o b a b l y no t

Remedy

G r o u n d water

G r o u n d water

Comment • '". :

S e e S t a t e A R A R s

The water is not a current or
f u t u r e d r i n k i n g water source,
because i t i s n a t u r a l l y h i g h in
T o t a l D i s s o l v e d S o l i d s .
S e e S t a t e A R A R s

S e e S t a t e A R A R s

A c t u a l l i m i t s are s e t by s t a t e s as
a f u n c t i o n o f l o c a t i o n and water
usage b y humans a n d w i l d l i f e .
S e e S t a t e A R A R s
W e t l a n d s w i l l not be used as
d i s p o s a l l o c a t i o n s i n t h i s a c t i o n .
D r e d g i n g a c t i v i t i e s have a l r e a d y
t a k e n p l a c e .
S e e S t a t e A R A R s
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S t a n d a r d ; - R e q u i r e m e n t ,
C r i t e r i o n or L i m i t a t i o n

Resource C o n s e r v a t i o n and
Recovery Act

A r c h a e o l o g i c a l a n d N a t i o n a l
H i s t o r i c P r e s e r v a t i o n A c t

H i s t o r i c S i t e , B u i l d i n g s , a n d
A n t i q u i t i e s A c t

F i s h a n d W i l d l i f e
C o o r d i n a t i o n A c t

F l o o d p l a i n M a n a g e m e n t

P r o t e c t i o n o f W e t l a n d s

C i t a t i o n

4 0 C . F . R .
§ 2 5 4 . 5 5 2 ( a ) ( l ) ,
4 0 C . F . R .
§ 2 6 4 . 5 5 0 ( b )

I 6 U S C § 4 6 9 ,
4 0 C . F . R .
6.30 l(c)
1 6 U S C § 4 6 1 ,

4 0 C . F . R .
6.301 (a)
1 6 U S C § 1 5 3 1 -
6 6 , 4 0 C . F . R .
6 . 3 0 2 ( g )

4 0 C . F . R .
6 . 3 0 2 ( b ) ; and
A p p e n d i x A ,
E x e c u t i v e
Order 1 1 9 8 8
4 0 C . F . R .
6 . 3 0 2 ( a ) a n d
A p p e d i x A ,
E x e c u t i v e
Order 1 1990

T y p e o f A R A R / D e s c r i p t i o n

A c t i o n S p e c i f i c . R e g a r d i n g
c o n t i n u e d use of an o f f i c i a l
C A M U w i t h i n genera l s c op e
o f t h e o r i g i n a l a p p r o v a l

L o c a t i o n - s p e c i f i c . P r o c e d u r e s
to pre s erve h i s t o r i c a l and
archaeo l og i ca l data
L o c a t i o n - s p e c i f i c . R e q u i r e s
a g e n c i e s t o avoid u n d e s i r e a b l e
i m p a c t s o n h i s t o r i c l a n d m a r k s
L o c a t i o n - s p e c i f i c . Requ ir e s
n o t i f i c a t i o n t o U S F W S i f
s t r u c t u r a l m o d i f i c a t i o n s o r
c o n t r o l s are a d d e d to
w a t e r b o d i e s
L o c a t i o n - s p e c i f i c . Requ i r e s
e v a l u a t i o n o f e f f e c t s o f
p r o j e c t s o n f l o o d p l a i n s ,
r e g u l a t e s a c t i v i t i e s i n
f l o o d p l a i n s .
L o c a t i o n - s p e c i f i c . A v o i d
a d v e r s e l y i m p a c t i n g w e t l a n d s .

A p p l i c a b l e /
Relevant and
A p p r o p r i a t e ' .
Y e s / N o

Y e s / N o

Y e s / N o

Y e s / N o

Y e s / N o

Y e s / N o

R e m e d y

A r t h u r
S t e p b a c k
R e p o s i t o r y

G r o u n d water,
m i l l a n d p l a n t
d e m o l i t i o n
G r o u n d water,
m i l l a n d p l a n t
d e m o l i t i o n
G r o u n d water

G r o u n d water

G r o u n d water

Comment

A r t h u r S t e p b a c k R e p o s i t o r y w a s
a p p r o v e d for use in AOC,
C E R C L A V I I I - 9 5 - 0 4 i n 1995 .
P u b l i c comment p r i o r t o t h i s
ROD s u p p o r t e d c o n t i n u e d use of
t h e r e p o s i t o r y f o r c l e a n u p s . A l s o
s e e S t a t e A R A R s
U n l i k e l y t o en coun t e r
a r c h a e o l o g i c a l s i t e s i n t h e f u t u r e
r e m e d i a t i o n p r o j e c t s
U n l i k e l y t o en coun t e r h i s t o r i c
l a n d m a r k s i n t h e f u t u r e
r e m e d i a t i o n p r o j e c t s
I t i s u n l i k e l y t h a t a n y
m o d i f i c a t i o n s w i l l b e made t o
w a t e r b o d i e s as a part o f t h i s
p r o j e c t .

I t i s u n l i k e l y t h a t t h e r e w i l l b e
a n y i m p a c t s t o f l o o d p l a i n s d u e
t o t h i s p r o j e c t .

N o w e t l a n d a c t i v i t i e s a n t i c i p a t e d
e x c e p t m o n i t o r i n g
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S t a n d a r d , Requirement ,
C r i t e r i o n or L i m i t a t i o n

E n d a n g e r e d S p e c i e s A c t

O c c u p a t i o n a l S a f e t y and .
H e a l t h A c t

S u p e r f u n d A m e n d m e n t s a n d
R e a u t h o r i z a t i o n A c t

C i t a t i o n

16 USC
. § § 1 5 3 1 - 1 5 4 3 ,
40 C.F.R 6-
3 0 2 ( h ) , 5 0
C . F ' R . 2 0 0 , 5 0
C . F . R . 402
2 0 U S C § § 6 5 1 -
678, 2 9 . C . F . R .
1910 and 1926

40 C . F . R . 302

T y p e o f A R A R / D e s c r i p t i o n

L o c a t i o n - s p e c i f i c . Conserve
endanger ed s p e c i e s w i t h i n
c r i t i c a l h a b i t a t s

A c t i o n - s p e c i f i c . S t a n d a r d s
necessary to p r o v i d e s a f e
p l a c e s o f e m p l o y m e n t

A c t i o n - s p e c i f i c . N o t i f i c a t i o n
r e q u i r e m e n t s f o r r e l e a s e s t o
t h e e n v i r o n m e n t

A p p l i c a b l e /
Relevant and
A p p r o p r i a t e
Y e s / N o

Y e s / N o

Y e s / N o

Remedy

G r o u n d water,
m i l l a n d p l a n t
c l e a n u p

A l l

A l l

Comment

U n l i k e l y i m p a c t s , because
h a b i t a t s not c r i t i c a l and no
e n d a n g e r e d s p e c i e s p r e s e n t .

A l l worker a c t i v i t i e s d u r i n g
c l e a n u p s r e g u l a t e d b y O S H A ,
i n s p e c t i o n s occur when
c o m p l a i n t s r e c e iv ed .
A l l r e l e a s e s a n d s p i l l s (above
r e p o r t a b l e q u a n t i t i e s ) must b e
r e p o r t e d .

S T A T E A R A R s F O R T H E N O R T H E N D R E M E D I A T I O N

S t a r i d a r d ; ' , R e q u i r e ' m e n t vC r i t e r i o n dr. l i m i t a t i o n r v

U t a h P u b l i c D r i n k i n g W a t e r
W a t e r Q u a l i t y M a x i m u m
C o n t a m i n a n t L e v e l s ( M C L s )

W a t e r Q u a l i t y R e g u l a t i o n s

; G j t a t i o K • ' / • ' .

U A C R309-
103-2

T y p e o f A R A R / D e s c r i p t i o n

C h e m i c a l - s p e c i f i c .
E s t a b l i s h e s d r i n k i n g wat er
s t a n d a r d s

A p p l i c a b l e /
R e l e v a n t and
A p p r o p r i a t e

N o / N o

Remedy

G r o u n d W a t e r

Comment

The a q u i f e r in q u e s t i o n i s not a
current o r f u t u r e d r i n k i n g water
source due t o h i g h c o n t e n t o f
T o t a l D i s s o l v e d S o l i d s
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S t a n d a r d ; R e q u i r e m e n t ,
C r i t e r i o n o r L i m i t a t i o n

W a t e r Q u a l i t y S t a n d a r d s

W a t e r Q u a l i t y S t a n d a r d s

W a t e r Q u a l i t y S t a n d a r d s

D e s i g n R e q u i r e m e n t s f o r
W a s t e w a t e r C o l l e c t i o n .
T r e a t m e n t a n d D i s p o s a l
S y s t e m s
G r o u n d w a t e r Q u a l i t y
P r o t e c t i o n R e g u l a t i o n s
G r o u n d w a t e r Q u a l i t y
P r o t e c t i o n R e g u l a t i o n s

G r o u n d w a t e r Q u a l i t y
P r o t e c t i o n R e g u l a t i o n s

G r o u n d w a t e r Q u a l i t y
P r o t e c t i o n R e g u l a t i o n s

C i t a t i o n

U AC R3 17-2-3

U AC R3 1.7-2-5

U A C R 3 17-2-7

U A C R 3 1 7 - 3

U AC R3 17-6-2

UAC R3 17-6-4

UAC R3 17-6-6

UAC R3 17-6-
6 . 1 5

T y p e o f A R A R / D e s c r i p t i o n

A c t i o n s p e c i f i c . A n t i -
d e g r a d a t i o n p o l i c y

A c t i o n s p e c i f i c . M i x i n g Z o n e
- p r o h i b i t s acute
c o n c e n t r a t i o n s in m i x i n g zone

A c t i o n - s p e c i f i c . N u m e r i c
s t a n d a r d s f o r each water
q u a l i t y c l a s s o f s t a t e waters
A c t i o n - S p e c i f i c . D e s i g n
r e q u i r e m e n t s f o r d o m e s t i c
was t ewa t e r

C h e m i c a l s p e c i f i c - t y p i c a l l y
d r i n k i n g water s t a n d a r d s
A c t i o n s p e c i f i c - f o r t h e
o p e r a t i o n s o f f a c i l i t i e s t h a t
d i s c h a r g e t o ground water

A c t i o n s p e c i f i c - s u b s t a n t i v e
r e q u i r e m e n t s f o r f a c i l i t i e s t h a t
r equ i r e a g r o u n d w a t e r p e r m i t
C h e m i c a l s p e c i f i c - c o r r e c t i v e
ac t ion c onc en tra t i on l i m i t s -
c l e a n u p s t a n d a r d s

A p p l i c a b l e /
R e l e v a n t and
A p p r o p r i a t e
Y e s / N o

Y e s / N o

Y e s / N o

N o / N o

N o / N o

N o / N o

N o / N o

N o / N o

Remedy

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

Comment

M a y b e at c l o s u r e , but a l r e a d y
have a p e r m i t for pro c e s s and
other waters d i s c h a r g e d to G r e a t
S a l t Lake.
M a y b e at c l o s u r e , but a l r e a d y
have a p e r m i t for proce s s and
o t h e r waters d i s c h a r g e d to G r e a t
S a l t Lake.
Grea t Sal t Lake does no t have
numer i c s t a n d a r d s b u t c o u l d
have t h e m in the f u t u r e .
W a t e r to be t r e a t e d not in
anyway s i m i l a r t o d o m e s t i c
sewage.

A q u i f e r i s n o t u s e f u l f o r
d r i n k i n g water.
A p p l i e s t o f a c i l i t i e s r e q u i r i n g a
p e r m i t . T h i s m a y b e a n A R A R
i f p o s t c l o s u r e t r e a t m e n t r e q u i r e s
a f a c i l i t y .
O n l y i f a t r e a t m e n t f a c i l i t y
r e q u i r i n g a p e r m i t i s b u i l t .

A q u i f e r i s n o t u s e f u l f o r
d r i n k i n g water. T h e s e l i m i t s a r e
no t A R A R s . a c c o r d i n g t o t h e
r e g u l a t i o n s .
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S t a n d a r d , Requ ir emen t ,
C r i t e r i o n or L i m i t a t i o n

U n d e r g r o u n d I n j e c t i o n C o n t r o l
Program ;

U P D E S ( U t a h P o l l u t a n t :

D i s c h a r g e - E l i m i n a t i o n S y s t e m )

U t a h A i r C o n s e r v a t i o n
R e g u l a t i o n s
A i r Q u a l i t y S t a n d a r d s f o r
C o n t r o l o f I n s t a l l a t i o n s

F u g i t i v e Dust a n d E m i s s i o n
S t a n d a r d s

N a t i o n a l E m i s s i o n S t a n d a r d s
f o r H a z a r d o u s A i r P o l l u t a n t s
S t a t e E n g i n e e r , D e p a r t m e n t
o f N a t u r a l Resource s
D r i l l i n g s t a n d a r d s

S a l t L a k e V a l l e y I n t e r i m
G r o u n d W a t e r M a n a g e m e n t
P l a n

C i t a t i o n

U A C R 3 1 7 - 7

U A C R 3 I 7 - 8

- ' . '

U A C R 3 0 7 - I - 3

U A C R 3 0 7 - 1 2

U A C R 3 0 7 - I O

U A C R655-4

T y p e o f A R A R / D e s c r i p t i o n

A c t i o n s p e c i f i c - c o n d i t i o n s
under w h i c h wastes o r f l u i d s
can be i n j e c t e d u n d e r g r o u n d
A c t i o n s p e c i f i c - l i m i t s
d i s c h a r g e s i n t o s u r f a c e wa t er s

A c t i o n s p e c i f i c . R e g u l a t e s
n e w i n s t a l l a t i o n s w i t h a i r
p o l l u t i o n p o t e n t i a l
A c t i o n s p e c i f i c . R e q u i r e s d u s l
c ontro l d u r i n g c o n s t r u c t i o n
a n d d e m o l i t i o n

N E S H A P s t a n d a r d s

A c t i o n s p e c i f i c . D r i l l i n g
s t a n d a r d s , a b a n d o n m e n t o f
w e l l s
A c t i o n s p e c i f i c . L i m i t s water
w i t h d r a w a l s f r o m p r i n c i p a l
a q u i f e r

A p p l i c a b l e /
Re l evan t and
A p p r o p r i a t e
Y e s / N o

Y e s / N o

Y e s / N o

Y e s / N o

N o / N o

Y e s / N o

Y e s / N o

Remedy

G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

D e m o l i t i o n
and c l e a n u p o f
c l o s e d
f a c i l i t i e s
G r o u n d W a t e r

G r o u n d W a t e r

G r o u n d W a t e r

Comment

A p p l i c a b l e because microbe s
w i l l b e i n j e c t e d i n t o t h e a q u i f e r

I f d i s c h a r g e s a r e made t o t h e
G r e a t S a l t L a k e , t h e y a r e s u b j e c t
t o r e q u i r e m e n t s i n K e n n e c o t t ' s
U P D E S p e r m i t .

I f a n e w t r e a t m e n t f a c i l i t y m i g h t
cause a i r p o l l u t i o n

I f c l e a n u p s g e n e r a t e d u s t s .
( T h e y d o . ) "

R e m e d y doe s not have one of
t h e source c a t e g o r i e s r e g u l a t e d

A p p l i c a b l e t o a l l w e l l
i n s t a l l a t i o n s a n d a b a n d o n m e n t

A p p l i c a b l e t o a l l ground water
w i t h d r a w a l s .
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S t a n d a r d , R e q u i r e m e n t ,
C r i t e r i o n or L i m i t a t i o n

H a z a r d o u s W a s t e
R e g u l a t i o n s
D e f i n i t i o n o f S o l i d a n d
H a z a r d o u s W a s t e

O p e r a t i o n o f T D S f a c i l i t i e s

H a z a r d o u s W a s t e G e n e r a t o r s

S p i l l s

Land D i s p o s a l R e s t r i c t i o n s

C l o s u r e S t a n d a r d s

S o l i d W a s t e R e g u l a t i o n s
I n d u s t r i a l s o l i d waste f a c i l i t y

C i t a t i o n • ;

U A C R 3 I 5 - 2

U A C R 3 1 5 - 3
a n d R 3 ' 1 5 - 8

U A C R 3 1 5 - 5

U A C R 3 I 5 - 9

U A C R 3 1 5 - 1 3

U A C R 3 I 5 - I O I

UAC R3 15-304

T y p e o f A R A R / D e s c r i p t i o n

A c t i o n S p e c i f i c . S t a n d a r d s
f o r i d e n t i f y i n g s o l i d a n d
hazardou s waste s

A c t i o n s p e c i f i c . O p e r a t i o n
a n d d e s i g n s t a n d a r d s f o r
owners o f T S D f a c i l i t i e s

A c t i o n s p e c i f i c . H a z a r d o u s
waste g e n e r a t o r s t a n d a r d s

A c t i o n s p e c i f i c . R e q u i r e s
n o t i f i c a t i o n and r e s p o n s e t o
s p i l l s o f h a z a r d o u s wa s t e s
A c t i o n s p e c i f i c . Land
D i s p o s a l R e s t r i c t i o n S t a n d a r d s

C h e m i c a l s p e c i f i c . C l o s u r e
s t a n d a r d s

A c t i o n s p e c i f i c . I n d u s t r i a l
s o l i d waste f a c i l i t y
r e q u i r e m e n t s

A p p l i c a b l e /
Rel evant and
A p p r o p r i a t e

Y e s / N o

N o / Y e s

Y e s / N o

Y e s / N o

Y e s / N o

N o / N o

N o / N o

Remedy

D e m o l i t i o n
and c l e a n u p o f
c l o s e d
f a c i l i t i e s
M a n a g e m e n t
o f A r t h u r
S t e p b a c k
R e p o s i t o r y

A l l

A l l

A l l

A l l

Comment

I f c l e a n u p s e n c o u n t e r hazardou s
wastes

T h e R e p o s i t o r y w a s o r i g i n a l l y
b u i l t i n c o r p o r a t i n g th e s e
s t a n d a r d s . The wastes in the
r e p o s i t o r y are e i t h e r s o i l s or
B e v i l l e x e m p t .
I f h a z a r d o u s waste s a r e
"enerated d u r i n g r e m e d i a lO Oa c t i o n s
I f s p i l l s occur, t h e y must b e
r e p o r t e d and c l e a n e d up

H o w e v e r , no new l a n d d i s p o s a l
f a c i l i t i e s w i l l b e ne eded i n t h e
r e m e d i a l a c t i o n s
N o o n - s i t e R C R A T D S f a c i l i t i e s
w i l l b e n e e d e d . R i s k - b a s e d
s t a n d a r d s a l r e a d y c a l c u l a t e d

R e m e d i a l a c t i o n s w i l l n o t
i n v o l v e c o n s t r u c t i o n of a new
i n d u s t r i a l s o l i d waste f a c i l i t y
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S t a n d a r d , Requirement ,
C r i t e r i o n or L i m i t a t i o n

S t a t e O S H A R u l e s

C i t a t i o n

U A C R574

T y p e o f A R A R / D e s c r i p t i o n

A d o p t s f e d e r a l O S H A
s t a n d a r d s f o r s a f e a n d
h e a l t h f u l e m p l o y m e n t

A p p l i c a b l e /
Relevant and
A p p r o p r i a t e
Y e s / N o

Remedy

A l l

Comment

A p p l i c a b l e t o a l l worker
a c t i v i t i e s r e l a t e d t o r e m e d i a l
a c t i o n s at K e n n e c o t t .
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