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EXECUTIVE SUMMARY 


Red Devil Mine, located e igh t  miles downriver from Sleetmute on the  Kuskokwim 

River, is a f a c i l i t y  on t h e  S ta te  of Alaska list of po t en t i a l  hazardous waste 

s i t e s .  A s i t e  inves t iga t ion ,  including a s i t e  visit  of June 26, 1986 w a s  

conducted t o  intenriew res iden ts  and gather information f o r  evaluation of t h e  

s i t e  under EPA's CERCLA o r  Superfund program. 
4 


Mining, mil l ing and mercury recovery operations a t  Red Devil Mine spanned a 

period of 38 years. During t h i s  period, s i t e  operat ions  evolved rom a hand 

mining and r e to r t i ng  operation in to  a f u l l  s c a l e ,  mechanized mercury mine, 

Approximately 35,000 f l a s k s  ( 76 lbs. per f l a s k  of mercury were produced, 

The mine has been i nac t i ve  s ince  1971. 

, 	 Three previous s i te  sampling invest igat ions  by o the r  inves t iga tors  were 

conducted i n  March, 1971; May, 1971; and Ju ly ,  1979. Su f f i c i en t  ana ly t i c a l  

da t a  was avai lable  from these  investigations to  evaluate the  s i t e .  Samples 

taken contained water and sediment mixed. Test r e s u l t s  from these investiga- 

t i ons  showed mercury i n  the  waterlsediment of Red Devil Creek below the  mine 

s e t t l i n g  ponds a t  0 -3  mg/l. The release of metals t o  the Creek could be 

a t t r i bu t ed  to discharges from the mine. 

Red Devil Mine is located i n  a ru ra l  area of Alaska. Only 50 persons l i v e  

within three miles of t he  s i t e .  They use groundwater as a source f o r  drinking 

water supply. Residents interviewed during a June, 1986 s i t e  v i s i t  were aware 

of the mining operat ions  and the presence of mercury a t  the  mine. 
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SUSPECTED UNCONTROLLED HAZARDOUS WASTE SITE INSPECTIONS 


RED DEVIL MINE 


1.0 INTRODUCTION 


* 

1.1 Purpose 


The Comprdhensive Environmental Response, Compensation and Liability Act

I
1 	 (CERCLA) of 1980 authorizes the Environmental Protection Agency (EPA) to 

I respond to releases or threats of releases of hazardous substances to the 

environment which present an imminent or substantial danger to public health, 

I welfare, or the environment. Under the CERCLA or Superfund program, the Alaska 

Department of Environmental Conservation (DEC) has been authorized by EPA to 
I

i 
perform site inspections at sites in the State of Alaska in order to better 

I define the extent of problems where hazardous substances may be present at or 
1 

may be migrating from the sites. The scope of the Alaska site investigations 


as developed by Tryck, Nyman and Hayes (TNH) for DEC included a Phase I records 


search and data synthesis to provide a data base sufficient to apply the EPA 

1 

I 
Hazard Ranking System (HRS) .  For sites that required more information, a Phase 

I I1 on-site inspection was undertaken to fill in persistent data gaps, further 

document site conditions, and to collect and analyze soil, water, or air sam- 

ples on- and off-site in order to complete the HRS scoring and to satisfy the 

overall site investigation and CERCLA objectives. The information gathered may 
I 

I also be used to determine whether further action is warranted. 


I 
1.2 Site Identification and Problem Statement 


1 	 This report sunmrizes the site investigation activities at the Red Devil Mine, 

CERCLA No. AKD-980495618, located eight miles down the Kuskokwim River from 



Sleetmute, on Red Devil Creek. The mine is current ly  inac t ive .  A Phase I 


records review and data  ana lys i s  was conducted by Tryck, Nyman 6 Hayes (TNH). 

I 
The s i t e  was v i s i t e d  on June 26 and 27, 1986. The Phase I a c t i v i t y  showed t h a t  


-
the  Red Devil Mine is a source of the mineral cinnabar, elemental mercury and 


I arsen ic  contamination of sur face  waters. Further sampling was not required t o  

t 

f u l f i l l  the  object ives  of t h i s  study. Available information w a s  used t o  s c o r e  f


I the  s i t e  using t he  HRS methodology. Phase I1 a c t i v i t i e s  consis ted of furtBew I 


I 
i I 

documentation of study f ind ings ,  the writ ing of t h i s  repor t  and f i n a l  HRS 
t 

scoring.

I 

I 

1.3 Report Organization I 


This report  is organized i n t o  the  following sect ions:  Section 2-0 descr ibes  1

I 


the  s i t e  and its use, including h i s to ry  and operation. Sect ion 3.0 descr ibes  


the  environmental s e t t i n g ,  s o i l s ,  water use and population information, 
 I 
Section 4.0 describes f i e l d  procedures conducted i n  previous years  by o thers  a s  I 1
well  as TNH's s i t e  visit. Section 5.0 presents f indings  and conclusions. 

Photographs taken during the  s i t e  v i s i t  and EPA Form 2070-13 a r e  included as !
I 


appendices. Supporting documentation f o r  the  repor t ,  the  HRS Scoring and the  

inspection form a r e  on f i l e  i n  D E C ' s  Juneau off ices .  



2.0 FACILITY DESCRIPTION 


I 2.1 Location and Surrounding Land Use 

The Red Devil Mine is located e i g h t  mi les  down the  Kuskokwim River from 

Sleetmute,  on Red Devil Creek 450 f e e t  above its confluence wi th  t h e  Kuskokwim 

River. The a r e a  is i n  western Alaska, halfway between Denali  National  Park and 

Bethel ,  about one hundred miles downstream from McGrath i n  T19N, R44W, Sect ion  

6 ,  Seward Meridian (Figure 1) .  The a r e a  surrounding t h e  mine is mostly 

I 
I 

I 
I 
I 

t 

undeveloped land, F i f t y  people l i v e  wi th in  t h r e e  mi les  of t h e  s i t e ,  mostly i n  

widely d ispersed  cabins  (Vanderpool, 1986). The c l o s e s t  r e s i d e n t  l i v e s  

three-quar ters  of a mile down the  Kuskokwim River from t h e  mine. Red Devil 

Vi l l age  c o n s i s t s  of a pub l i c  school ,  pos t  o f f i c e  and a 4,500 f t .  a i r s t r i p  

I l oca ted  two miles from t h e  mine (Figure  2).  

I 2.2 S i t e  History/Responsible P a r t i e s  

I The information included i n  t h i s  s e c t i o n  was obtained from documents and f i l e s  

reviewed while conducting l i b r a r y  research  and during in te rv iews  with agency 

I personnel.  Persons who worked a t  Red Devil Mine, dur ing  t h e  time i t  was 

I 
opera t ing ,  were a l s o  contacted.  

I One use fu l  reference t o  t h i s  i n v e s t i g a t i o n  w a s  w r i t t e n  by Mark P. Meyer, 

Geologist ,  U.S. Bureau of Mines, Anchorage, H i s  r epor t  inc ludes  a compendium 

I of h i s t o r i c a l  information, inc luding a s i t e  h i s t o r y  and a d i scuss ion  of s i t e  

ownership. The d iscuss ion i n  t h i s  subsect ion  w a s  der ived p r imar i ly  from h i s  

repor t .  Additional information was obtained from the  o r i g i n a l  i n v e s t i g a t i o n s  

I by Burr S. Webber and W.S. Wright, who t r aced  the  mine a c t i v i t i e s  from its 

discovery through 1946. The fol lowing t e x t  summarizes, t o  a l a r g e  ex ten t ,  -the 

I observat ions ,  f indings and quoted mate r i a l  from these  p r i m a r y  sources.  







I According t o  Meyer, the Red Devil Mine ' w a s  the  l a rge s t  hardrock underground 

I mercury mine i n  Alaska. The mine w a s  discovered i n  1933 by Hans Halverson. A 


few years l a t e r ,  a half i n t e r e s t  was acquired by Nick Mellick. Nine unpatented 


I claims comprise the  Red Devil property, located wi thin  the  Georgetown d i s t r i c t  

I 

i n  the  Fourth Jud ic ia l  Division of Alaska. The mine w a s  i n  operation f o r  38 i 

& i

I years. r 
4 


Halverson and Hell ick s t a r t e d  production of mercury i n  a small way from 


creek-bed f l o a t  and d e t r i t u s  material  i n  the  v i c i n i t y  of t he  lode. Pr io r  t o  


1940, eleven f l a sks  (76 lbs.  per f l a s k )  of mercury were re to r ted  using 


Johnson-McKay tubes. Af te r  the  i n s t a l l a t i o n  of two' "F* r e t o r t s  i n  1940, 


production increased t o  158 f lasks .  An a d i t  w a s  dr iven and another s t a r t e d  i n  


f a l l  of t ha t  year, Harold Schmidt and C.J.  Stampe of Fairbanks, obtained a 


l e a se  on the property. A new company, the  New Idria-Alaska Quicksi lver  


1941. The ore furnished the  production p r i o r  t o  the  midseason of 1942. In  the  


B Company, w a s  formed with Harold Schmidt as superintendent.  

I 


The new company brought i n  a 40-ton ro ta ry  k i l n  and condensing system i n  1943 
 I

I and expanded underground mining. Production continued u n t i l  t he  spring of 


1944, when the depressed mercury market caused the  New Idria-Alaska Quicksi lver  I 

Company t o  c u r t a i l  operations and sublease the  property t o  the  Kuskokwim Mining 


r 


I

I 

Company, consist ing of Harold H. Schmidt, Glen Franklin,  Earl Ellingen and E.J. 

Stampe. 

Z 


The U.S. Bureau of Mines did  exploration work near t he  mine during August of I 

1942. They open cu t  trenches f o r  more than 2,000 f e e t  i n  eleven locations t oI 

the  northwest and explored underground by d r i f t i n g  152 f e e t  of tunnel. I


I 

I
- 6 -

I 
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Up through July  1943, the t o t a l  mercury produced from the Lower Kuskokwim area ,  

p r inc ipa l ly  Red Devil Mine, was 800 f l a s k s  (76 lbs.  per f l a s k ) .  During World 

War 11, the  increased demand and high p r i ce s  offered the incent ive  t o  boost 

production. During 1943-1944, 1096 f l a s k s  were recovered from 2,652 tons of 

o re  from Red Devil alone. On June 30, 1944, operations were cu r t a i l ed  due to  
s 


poor market conditions (Meyer, 1985). 

i 

Burr Webber, a mining engineer f o r  U.S. Bureau of Mines, has described s i t e  

b h i s to ry  and production i n  1945. Webber repor t s  t ha t  i n  1945, the  mine operated 

I 127 days between April and September. During t h a t  period 962 f l a sks  were pro- 

duced from 1,514 tons of o re  by reducing the  feed r a t e  t o  t he  furnace from the  

previous 25 tonslday t o  6-112 tons  per  day. Mercury recovery increased 

dramatically from 24 pounds/ton t o  66.6 pounds/ton of ore. This increase  was 

I not a t t r i bu t ed  t o  any change i n  o r e  concentrat ion but t o  removal of the  heavy 

bed of crushed material  t h a t  w a s  preventing a i r  from f r ee ly  c i r cu l a t i ng  between 

o re  p a r t i c l e s ,  thus reducing the  formation of s u l f u r  dioxide. The conclusion 

was t ha t  only a p a r t i a l  oxidation of the  s u l f u r  i n  the cinnabar (HgS) w a s  

occurring (Webber, 1947). 

1 According t o  Meyer, development work by the  Kuskokwim Mining Company continued 

through the  r e s t  of 1945 and 1946, during which time 499 f e e t  of d r i f t i n g ,  155I 
f e e t  of crosscuts  and 112 f e e t  of shaf ts lwinzes  were excavated. Operations 

continued, but by the end of 1946, the  company suffered a l o s s  when mercury 

pr ices  dropped. The mine w a s  shu t  down. Robert Lyman held  a lease  on the  

property and produced about 500 f l a s k s  (probably from s tockpi led ore) .  



I On January 21, 1947, Harold Schmidt and L.J .  Stampe bought a l l  the  mining and 

furnacing equipment. In  1949, Schmidt and Stampe so ld  a l l  equipment t o  Robert 

F. Lyman. They l imited t h e i r  work to  annual assessment work through 1951. 

I 
The DeCoursey Mountain Mining Company acquired a lease  on the property i n  1952, 

I 

aided by a loan fro. the  Defense Minerals Exploration Administration (-1. 

I 
In 1953, De-ursey dewatered the mine and s t a r t e d  up operations again. Between 

1953 and 1954, they produced 1,084 f l a s k s  from 2,500 tons of ore. I n  October 

1954, a f i r e  destroyed the  mine and m i l l  equipment. That same year a control-

l i n g  i n t e r e s t  i n  t he  lease  w a s  sold t o  Brewis and White, a Canadian mining 

I company. They renamed the company the DeCoursey Brewis. 

I DeCoursey Brewis b u i l t  a m i l l  and furnacing f a c i l i t y  i n  1955 t h a t  could process 

35 tons/day. The Dolly s e r i e s ,  a group of high grade ore  bodies, were dis-

covered i n  1957. I t  w a s  t ha t  year t ha t  more than 5,000 f l a s k s  of mercury were 

produced, making Red'Devil mine one of t he  l a rge s t  producers i n  t he  United 

S ta tes .  

I 
Sometime i n  1959, DeCoursey Brewis changed t h e i r  American name t o  Alaska Mines 

and Minerals, Inc. The Canadian DeCoursey Brewis Company changed t h e i r  name t o  1 
i 

consolidated Brewis but continued t o  own Alaska Mines and Minerals. By 1961, 
1 

t he  mine consis ted of nine unpatented claims. Five were held by Alaska Mines 1 
and Minerals, Inc. and four  were held by Halverson and Mellick who leased them 

1t o  Alaska Mines and Minerals. Robert F. Lyman was named manager, while Robert 

A. Markle became res ident  engineer and Gordon Herreid w a s  the geologis t .  I 



A l l  known ore  w a s  mined and processed by September 1963, a t  which time t h e  

C equipment was removed and the  mine allowed t o  flood. By September 19, 1963 

water f i l l e d  t h e  mine, t h e  s h a f t  w a s  sea led  and a l l  p o r t a l s  closed.  

C I n  October 1963, Don Holloway and Mariano Juancorena obtained a one-year
6 

lease. Jack Neubauer joined them and a f t e r  d r i v i n g  a 100 f o o t  a d i t  in. Eted: 

C Devil ~ u l c d ,  they were a b l e  t o  f ind  and s t o c k p i l e  40 tons  of high grade ore.  

By 1964 a l l  new known ore  bodies were exhausted. Explorat ion financed by an 

C Office of Mineral Exploration (OME) loan f a i l e d  t o  provide any new ore. 

! Production w a s  l imi ted  t o  t h a t  from small l e a s e  holders.  

C Between 1964 and 1969 the  mine was inac t ive .  Meanwhile, t h e  p r i ce  of mercury 

r a l l i e d  t o  $780 per  f l a s k  i n  1966. Alaska Mines and Minerals,  Inc., decided t o  

1 s t a r t  up operat ions.  Plans were made i n  1968 t o  bu i ld  a b a l l  m i l l  and f l o t a -  

t i o n  u n i t  a t  a c o s t  of $300,000 with the  a s s i s t a n c e  of t h e  Matanuska Valley 

Bank. Nissho-Iwai Co. Ltd. and Nomura Mining Co., Ltd., Japanese companies, 

t 
b 

agreed t o  add $225,000 f o r  opening and explora t ion.  Agreements were reached 

f o r  the  concentrated cinnabar t o  be shipped t o  Japan f o r  processing. The mine 

began opera t ion i n  J u l y  1969. Ray Wolfe w a s  t he  p res iden t  of Alaska Mines and 

C Minerals a t  t h a t  t i m e  (Meyer, 1985). 

B i l l  Mrak a r r ived  i n  November t o  take over a s  manager and helped tu rn  Red Devil 

mine once again i n t o  Alaska's No. 1 producer. About 2,600 tons of o r e  were 

mined and processed through the f l o t a t i o n  u n i t  from underground and open p i t  

t mining i n  1970 and 1971. The m i l l  operated f o r  13 months a t  almost maximum 

capacity.  A crew of 34 was employed. 



The mine continued to operate until June 1, 1971. Bill Mrak and his wife, 

Ellie, departed Red Devil on June 6 (Mrak, personal comunication, 1987). Ray 

Wolfe notified the U.S. Environmental Protection Agency that the mine was 

closed and all operations were terminated (Wolfe, 1971). The fate of Red Devil 

was sealed by the low price of mercury. 

The mine ~emained closed in 1972. in caretaker status. Lou Tulare CIPW-

deceased) resided at the mine to perform maintenance and provide security 

(Morris, 1979). Following the deaths of Bob Lyman and Hans Halverson, the 

ownership of their claims reverted to Mrs. Halverson who led an unsuccessful 

search for possible investors (Halverson, personal communication, 1987). 

During 1972 the price of mercury dropped to $150 per flask, a twenty year low, 

making investment unattractive (Meyer, 1985). 

The mine was permanently closed and flooded in 1981 (Meyer, 19851. Records on 

file with the BLM indicate that the rights are presently held by the Estate of 

Hans Halverson, c/o Edward Dodd, 615 H Street, Anchorage, Alaska. An attempt 

was made to contact Mr. Dodd at this address, but the site is now occupied by a 

I 
Municipal Parking Garage, Land ownership has remained with the Bureau of Land I 
Management throughout the mine's development and operation. 

2.3 Site Operations I 
Mining, milling and mercury recovery operations spanned a period of nearly 38 

years. During this time, the site operations evolved from a hand mining and I 
retorting operations into a full scale, mainly mechanized, operation. Much of 

the waste process information, primarily the air, water and solid waste 
I 
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were not reported. The compendium wr i t t en  by Meyer, however, summarizes the  

operation from ava i lab le  documents. Burr Webber and Wilford Wright wrote re-

ports  i n  1947 t h a t  discussed the  operation up t o  t ha t  time. In addi t ion,  f i r s t -

hand information concerning mercury mine operations i n  general and Red Devil 

nine i n  pa r t i cu l a r ,  w a s  obtained through personal communications with persons. 

who were previously employed a t  the  mine and with individuals  whe-are 

knowledgeable with mercury mining, m i l  l i n g  and recovery operations. The fol-

lowing o v e ~ e w  was developed from these  sources. Refer t o  Figures 3 and b. f o r  

a depiction of t he  s i t e .  

~ c c o r d i n g  t o  Meyer, p r i o r  t o  1942 mining consisted of surface  trenching and 

hydraulic s l u i c ing  of t he  overburden. Ground s lu i c ing  continued i n t o  the  bank 

u n t i l  1942. After  1942, a d i t s  were dr iven from a surface  shaf t .  The ea r ly  use  

of Johnson-McKay tubes f o r  recovery w a s  discontinued i n  1940, when two "D" type 

r e t o r t s  were i n s t a l l ed .  A "D" r e t o r t  is a manually charged, c a s t  i r on  cy l inder  

tha t  is D shaped i n  c ross  sect ion.  Between 1941 and 1944, mining and furnac.ing 

equipment w a s  brought i n  and a 40-ton/day rotary  k i l n  and a condensing system 

were i n s t a l l e d  (Meyer, 1985). The process flow of the  furnacing and r e t o r t  is 

described i n  Figure 5 (Webber, 1947). Between 1943 and 1945, f ue l  f o r  the k i l n  

and r e t o r t  w a s  seasoned wood. The k i l n  was converted t o  f u e l  o i l  i n  1946 

(Wright, 1947). 

S t i bn i t e  and cinnabar were t he  only s u l f i d e s  encountered i n  the deposit .  The 

antimonial content  from s t i b n i t e  w a s  almost equal t o  the  mercury recovered from 

the cinnabar. Consequently, i t  took ca r e fu l  temperature control  t o  keep t he  

antimony out of the  mercury. The oxides of antimony p rec ip i t a t e  before the dew 



! 

I 
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point  of mercury. Antimony oxides passing through the  condensing system were 

el iminated by ex t ra  hoeing i n  the  mercury t a b l e  and by recyc le  r e to r t ing .  No 

r attempt was made t o  recover the  antimony concentra te  because no p r o f i t a b l e  

market was ava i l ab le .  r 
l' Mercury flasks we;e shipped down t h e  Kuskokwim River by r i v e r  boat t o  Bethel 

and then $0 a market i n  San Francisco by ocean steamer (Webber, 1947). Between 

r 1943 and 1954, the  s i t e  opera t ions  and recovery process remained e s s e n t i a l l y  

unchanged.r 
t 
!' Wilford Wright, a mining engineer  wi th  t h e  U , S .  Bureau of Mines, reported t h a t  

mined o r e  w a s  crushed and t r anspor ted  by conveyor t o  a f i n e  o r e  bin. A f eeder  

loaded the  inc l ined  k i l n .  A f an  kept  negat ive  pressure  on t h e  k i ln .  The h o t  

!' 
gasses produced by the  k i l n  contained mercury vapor. Mercury vapor passed 

through e igh t  condensers f o r  cooling.  A secondary recovery system t h a t  

f incorporated a redwood water  tank w a s  placed i n  s e r i e s  wi th  t h e  condensers and 

s t ack .  The tank condensed and captured small amounts of mercury t h a t  had 

! passed through the  condensers (Wright, 1947).  

t Marion H, Morris, F ie ld  Engineer, Sun O i l  Company, r e c a l l e d  from h i s  experience 

t a t  a mine similar t o  Red Devil how m e t a l l i c  mercury, accompanied by wood t a r s ,  

o i l  and soot  was p e r i o d i c a l l y  washed down the  condenser p ipes  with water and 

c o l l e c t e d  i n  c a s t  i ron  po t s .  The soot/mercury "mud" was emptied onto a s loping 

mercury t a b l e  and hoed wi th  unslaked lime. The lime reac ted  with the  water ,  

t producing heat .  This broke the  s u r f a c e  t ens ion  of the  t a r s  and o i l s  

t surrounding the  mercury p a r t i c l e s  and allowed them t o  coalesce,  Mercury 

t - 15 -
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drained down t o  the  base of the t a b l e  and w a s  drained off  i n t o  76 pound s t e e l  

f l a s k s .  A s i m i l a r  process may have been used a t  Red Devil Mine (M.H. Morris,  

pers. comm., 1987). 

Condenser s ludge  was recycled back through t h e  k i l n  (Figure  5 ) .  The "mud" t h a t  
* 

remained a f t e r  hoeing on the  mercury t a b l e  was recycled through a r e t o r t  as a 3 
I 
' 

means t o  reciaim t h e  t r a c e s  of mercury t h a t  d id  not coalesce  (Webber, 1947; 

Wright, 1947). i 

Even wi th  secondary recovery, some mercury w a s  l o s t  wi th  t h e  s t a c k  g a s  emis- 

s i o n s  and condensing water discharges. Also, small  q u a n t i t i e s  were l o s t  t o  t h e  

I
atmosphere from t h e  hoeing operation. According t o  a repor t  by B a t t e l l e  on t h e '  

metals  mining and mi l l ing  processes, s t a c k  gas from t h e  condensers t y p i c a l l y  ! 

emits  about 0.16 Kg/metric ton of mercury vapor and considerable  s u l f u r  

dioxide,  a t t r i b u t e d  t o  the  buring of o r e  conta in ing mercuric s u l f i d e  (HgS). I 
Water discharged from t h e  condenser cool ing and wash-water was c i t e d  as a po- !

1t e n t i a l  source  f o r  meta l l i c  mercury. No es t imate  of the  mercury concen-

t r a t i o n  i n  t h e  water w a s  provided (Nerkervis ,  1976). 

Meta l l i c  mercury is p r a c t i c a l l y  inso lub le  i n  water of n e u t r a l  pH. Water of a c i d  I 
pH may cause a s i g n i f i c a n t  increase  i n  mercury concentrat ions.  Information 

with regard t o  mercury re leases  i n  the  condenser and wash tank waste water I 
streams is not a v a i l a b l e ,  nor can mercury l e v e l s  be predic ted  based on t h e  

opera t iona l  information ava i l ab le ,  Mercury l e v e l s  i n  t h e  wastewater were pro-

bably s i g n i f i c a n t l y  h igher  than background l e v e l s ,  but owing t o  t h e  v a r i a b l e s  I 
i n  temperature, i n s t a b i l i t y  of mercuric compounds a t  high temperatures, c o n t a c t  

time and d i l u t i o n ,  the  mercury l e v e l s  i n  t h e  d ischarges  cannot be c a l c u l a t e d  

(Pittman, pers.  corn., 1987). 



C "Mud" from the  mercury t a b l e  was recycled through a r e t o r t ,  Mercury l o s s e s  

during the  hoeing operat ion a r e  t y p i c a l l y  0,01 &/metric ton  (Nerkervis ,i 1976). Burned o r e  ( ca lc ine )  was ex t rac ted  a t  the  low end of t h e  k i l n ,  nea r  t h e  

f i r ebox ,  and w a s  trammed t o  dump s i t e s  and used f o r  f i l l  (Webber, 1947; Wright, i 

C 
1

S i n t e r e d  t a i l i n g s  ( ca lc ine )  ranges from l i g h t  pink t o  white i n  colora t ion .  The-

chemical composition of water pe rco la t ing  through a mercury mine t a i l i n g  p i l e  

C processing 200,000 tons of o r e  pe r  yea r  was reported i n  p a r t  as follows 

(Nerkervis ,  1976): 

Boron 
Cyanide 
Lead 
Arsenic 
Copper 
Mercury 

Tota l  Hardness 1950.0 

PH 4.8-5.7 


Meyer reported t h a t  during October 1954 a f i r e  destroyed the  m i l l  equipment, 

When the  m i l l  w a s  r e b u i l t  by DeCoursey Brewis i n  1955, it was re loca ted  a c r o s s  

Red D e v i l  Creek, south of the  mine p o r t a l  and headworks (Figure 31, Th i s  

f a c i l i t y  is still  i n t a c t  and w a s  observed dur ing t h e  TNH s i t e  v i s i t  i n  June 

t The new m i l l  w a s  designed and b u i l t  t o  process  40-tons/day using an o i l - f i r e d  

Herrshoff 6 hea r th  furnace and a r e t o r t .  Power was suppl ied  by two 650-kw c Ingersoll-Rand Generators. 



I The major mine workings, between 1942 and 1969, were underground. By 1958, t h e  

mine consis ted  of about 9,600 f e e t  of s h a f t s ,  a d i t s ,  c r o s s c u t s ,  d r i f t s ,  winzes 

I and ra i ses .  From t h e  su r face ,  the  main s h a f t  is i n c l i n e d  a t  63 degrees f o r  a 

I 
dis tance  of 507 f e e t .  The v e r t i c a l  drop is 143 f e e t .  

I I t  is important t o  ndte,  t h a t  even though the  f a c i l i t y  w a s  modernized 

1
process and recovery system w a s  similar i n  most r e s p e c t s  t o  t h e  opera t ion 

4 


1954. The new m i l l  remained i n  operat ion u n t i l  t h e  mine c losed  i n  September 
i 

1963 and the  mine allowed t o  f lood (Meyer, 1985).

1 
I According t o  B i l l  Mrak, t h e  last mine manager, when t h e  mine reopened i n  1949, 

the  recovery process d i d  not  include furnacing and condensing, Ins tead,  a b a l l  

I m i l l  w a s  used t o  pulver ize  the  ore ,  followed by a f l o t a t i o n  u n i t  t o  concen- 

t r a t e  the  cinnabar (Mrak, pers.  corn., 1987). The process  involved passing o r e  

through two tanks (Lund, 1969). The tanks  contained water  and a foaming 

agent. A t  f i r s t  "Pine O i l "  was used and l a t e r  l ead  a c e t a t e  was t r i e d  t o  

increase  cinnabar recovery r a t e s .  When the  p lan t  s h u t  down i n  June 1971, a f t e r  

I 13 months of opera t ion,  2,600 tons of o r e  had been processed through t h e  

1 

f l o t a t i o n  uni t .  The recovery r a t e  w a s  about 35 pounds of cinnabar/antimony per  

ton. The y ie ld  w a s  about 60% cinnabar and 40X s t i b n i t e .  The recovered 

concentrate w a s  ba r re led  and shipped t o  Japan f o r  mercury and antimony recovery 

(Mrak, pers. comm., 1987). 

I I
Sand and silt from t h e  f l o t a t i o n  u n i t  were re leased  through a chute t h a t  

drained i n t o  th ree  s e t t l i n g  ponds (Figure 3 ) .  The l o c a t i o n  of the  ponds w a sI I 

I immediately adjacent  t o  Red Devil Creek and approximately 450 f e e t  upstream 


from its confluence with the  Kuskokwim River (Ter ry ,  1986). Some cinnabar I 




- -- 

I probably ca r r ied  over from the f l o t a t i o n  un i t  (Morris, 1979). Very l i t t l e  

water w a s  discharged from the  f l o t a t i o n  system. The l i qu id  contained f l o t a t i o n  

add i t ives  and was valuable. I t  was continually recycled (Mrak, pers. comm., 

1 1987). The s e t t l i n g  pond dimensions and estimated volume of discharged waste 

a r e  provided i n  Table 1. 

Between 1969 and 1971, t h e  o re  w a s  obtained from both underground and open p i t  

mining. Wo surface operat ions  were conducted northwest of the  mine, on a 

i s lope  above the Kuskokwim River (Mrak, pers. comm., 1987). 


il The f i r s t  s ign i f ican t  mercury production began i n  1940 and continued through 


i 
t h e  f a l l  of 1963 a t  which t i m e  recovery by' furnacing and r e to r t i ng  ceased. 


Mineral cinnabar was concentrated but never furnaced a f t e r  1963. Production 

f i gu re s  obtained f o r  the period of operations a r e  a s  follows (Meyer, 1985): 

-Year Flasks of Mercury Tons of Ore Income from Sale 

11 
158 --	 -
135 -	 -
117 -- -

1,096 2,652 $ 171,717.70 
962 . 1,514 114,825.49 
49 1 872 40,156.28 

1,084 2,500 --
19,800 	 47,250 -
3 ,200 (approx. -- --
4,800 - ---
3,146 ( a p p r o ~ . )  --- -

Total: 35,000 (approx. 1 



1 2.4 S i t e  P e w i t  and Regulatory History 

A RCRA s i t e  inspect ion was conducted by the  EPA i n  July ,  1979. Water samples 

from Red Devil Creek and the  Kuskokwim River were col lected and analyzed f o r  

elemental mercury. Test r e s u l t s  ranged from 0.14 t o  0.28 ug / l .  Based on 

these r e su l t s ,  the  EPA Report concluded t h a t  "unless the  mine is react ivated,  
, 

no pa r t i cu l a r  hazard t o  water qua l i t y  o r  persons frequenting t h e  a r ea  exists ,"  (
I 

There is no record of any app l ica t ion  f o r  an NPDES discharge permit nor any 

record of one being issued. NPDES permits were not required u n t i l  the  passage 

of t he  Clean Water A c t  Amendments of 1972. The mine ceased operat ions  i n  1971. 

i 



1 
3.0 ENVIRONMENTAL SETTING 


3.1 Climate 

i The Red Devil Mine l i e s  i n  a subarc t i c  t r a n s i t i o n  area between t h e  Continental  

Climate Zone of i n t e r i o r  Alaska and t h e  Maritime Climate Zone of t h e  c o a s t a l  
* 

regions. Values f o r  p r e c i p i t a t i o n  and evapotranspi ra t ion  a r e  those recorded at. 

i Aniak ~ i r p o h  located  75 miles t o  the  west of t h e  Red Devil Mine. 

Mean annual p r e c i p i t a t i o n  i n  the  form of snow and r a i n  is r e l a t i v e l y  low i n  the 

Aniak a r e a  a t  18.41 inches pe r  year (AEIDC, 1976). Infoxmation on t h e  evapora- 

t i o n  rate is scarce .  Perhaps the  bes t  source  is provided by P a t r i c  6 Black 

(1968) who s tud ied  evapotranspi ra t ion  a t  s i t e s  throughout Alaska. The value  

f o r  mean annual evapotranspi ra t ion  i n  Aniak is 17.17 inches. Data on l a k e  

evaporation needed f o r  t h e  HRS scor ing is no t  ava i l ab le .  Using the  value of 

17.17 inches f o r  evapotranspi ra t ion  and a p r e c i p i t a t i o n  value of 18.41 inches  

(AEIDC, 19761, t h e  est imated net  p r e c i p i t a t i o n  is 1.24 inches. Lake evapora- 

t i o n  is probably l e s s  than evapotranspi ra t ion .  Therefore, "actual" net  preci-  

p i t a t i o n  is probably g r e a t e r  than 1.24 inches.  

3.2 Topography and Surface Water C h a r a c t e r i s t i c s  

Topographic and su r face  water  information is use fu l  i n  assess ing the  p o t e n t i a l  

f o r  contaminant migrat ion v i a  su r face  waters. Following is information con-

# cerning these  c h a r a c t e r i s t i c s  f o r  the  Red p e v i l  Mine s i t e .  

3.2.1 Topography The Red Devil Mine is located on Red Devil Creek, 

upstream of the  Kuskokwim River on r o l l i n g  t e r r a i n .  Topography w a s  

observed during t h e  s i t e  v i s i t  of June 1986. Slopes adjacent  t o  the  mine 
0 



range from f i v e  t o  t h i r t y  percent ,  much of t h i s  r e s u l t i n g  from on-si te  

c u t t i n g  and f i l l i n g ,  Deposits of o r e  t a i l i n g s  a r e  d i s t r i b u t e d  around t h e  

s i t e .  The main camp a r e a  is r e l a t i v e l y  f l a t  with a  s lope  of UP t o  f i v e  

percent (Figure  4 ) .  The s lope  between t h e  s e t t l i n g  ponds and the  Kuskokwim 

River is about 7.5 percent .  

s 


Red Devil Creek passes through t h e  mine a r e a  and separa tes  the  he 
1 

the  mine p o r t a l ,  and t h e  main camp a r e a  from t h e  mi l l ing  opera t ions  area, 

The creek c u t s  through f i l l  on t h e  southern  por t ion  of the  property w h k k
.-.* 

was probably placed when the  new m i l l  was b u i l t  i n  1955 and pads wewe 

constructed.  A bridge which once connected t h e  two a reas  is now collapsed 

and p a r t i a l l y  re ta ined  i n  the  creek bed. 

3.2.2 Surface Water Flow Pathway Observations on su r face  water flow are 

based on t h e  U.S.G.S. topographic map and personal  observations during t h e  

s i t e  vis i t  i n  June, 1986. 

I n  mining f o r  mercury, t a i l i n g s  from waste rock were dumped i n  p i l e s  and 

a l s o  used f o r  f i l l .  Ta i l ings  produced i n  the  crushing and heat ing 

operat ions were used f o r  s i t e  e a r t h  work including t h e  const ruct ion of 

th ree  s e t t l i n g  ponds (Figure  6 ) .  These s e t t l i n g  ponds were associa ted  wi th  

the  opera t ion of the  f l o t a t i o n  u n i t  during 1970 and 1971. They are 

cur ren t ly  i n  place below the  t a i l i n g  s t o c k p i l e s  and the  e f f l u e n t  chute  
I 

or ig ina t ing  a t  t h e  m i l l  and recovery p l a n t  (Figure  3 ) .  Presently,  runoff i 
from the m i l l  a r e a  passes  through t a i l i n g  s t o c k p i l e s  by way of a series of I

I 
one t o  s ix  f o o t  deep e ros iona l  g u l l i e s .  On the  e a s t  s i d e  of the  t a i l i n g  

s tockp i les ,  a  s i x  f o o t  deep e ros iona l  g u l l y  has c u t  an en t ry  i n t o  S e t t l i n g .  I 
Pond 1 (TP1). On the  w e s t  s i d e  of t h e  t a i l i n g  s t o c k p i l e ,  e ros ional  g u l l i e s  

I 







A freshwater  wetland g rea te r  than f i v e  a c r e s  is wi thin  one-quarter mile of 
t h e  s i t e ,  The f lood p la in  of Red Devil Creek is considered t o  be a wetland 
a s  is the  a r e a  immediately adjacent  t o  and wi th in  the  a l l u v i a l  f loodp la in  
of the  Kuskokwim River (Dall ,  pers. comm, 7-24-86). T a i l i n g s  a r e  located  
i n  t h e  f loodpla in  of Red Devil Creek, 

RED DEVIL MINE 

SETTLING POND FILL VOLUME DIMENSIONS 
f 

S e t t l i n g  Pond I1 (TPl) 10 f e e t  deep 

200 f e e t  wide 

200 f e e t  long 


S e t t l i n g  Pond t2 (TP2) 10 f e e t  deep 

200 f e e t  wide 

100 f e e t  long 


f S e t t l i n g  Pond tj3 (TP3) 10 f e e t  deep 

100 f e e t  wide 

100 f e e t  long 


Source: S i t e  V i s i t ,  June 1986. f 
S e t t l i n g  ponds were constructed of t a i l i n g s  deposited 
a t  t h e i r  present  locat ion.  The ponds were used t o  s e t t l e  
s o l i d s  from the  f l o t a t i o n  process. About 2500 tons  of 
ore  were processed while the  f l o t a t i o n  u n i t  w a s  i n  
operat ion.  

i 3.2.3 Surface Water Use There a r e  no su r face  water i n t a k e s  downstream 

of the  mine, The primary water use is f i s h i n g  by s e t  n e t s  from t h e  banks 

I of the  Kuskokwim River,  ( s i t e  v i s i t ,  1986). 

I 
' 3.3 S o i l s  and Geology 

i The following information on s o i l s  and geology is used i n  the  HRS scor ing t o  

a s s e s s  the po ten t i a l  f o r  groundwater contamination. 



3.3.1 S o i l s  The t a i l i n g  ponds a t  Red Devil Mine a r e  located on the  

f loodplain alluvium of the Kuskokwim River. Al luv ia l  s o i l s  cons i s t  of sand 

and silt with permeability of 1 x 10-3 t o  1 x 10-5 cmlsec. (Sowers, 1979). 

F i l l  mater ia l  a t  the  s i t e  is approximately t h i r t y  f e e t  deep a t  Red Devil 

Creek where t he  bridge is washed out. F i l l  is composed of mine t a i l  
b 

and cons i s t s  of sandy coarse gravel (broken sha l e )  t h a t  has  been de 

on the  d r ig ina l  ground surface,  ( s i t e  v i s i t ,  1986). 

3.3.2 Geology/Lithology Red Devil Mine is located i n  a physiograpbk 

province termed the  Kuskokwim lowland. The present  day lowland cons i s t s  of 

vegetated f loodplains  and low beaches. The numerous silt f i l l e d  swales and 

oxbow lakes evident throughout t h i s  a rea  general ly  represent former posi- 

t i ons  of r i v e r s  and streams. The th ickness  of a l l u v i a l  sands and silt 

overlying f rac tured  bedrock i n  the v i c i n i t y  of the  s i t e  is 28 t o  40 f e e t  

(Herman, pers. cormn., 6-27-86). Bedrock c o n s i s t s  of sandstone interbedded 

with shale.  Bedding is nearly v e r t i c a l  with its s t r i k e  perpendicular t o  

Red Devil Creek. 

Lode and placer  mercury deposits  a r e  widespread i n  Alaska with occurrences 

being most abundant over an area  about f i v e  hundred miles long and two 

hundred miles wide, extending from the  Yukon River t o  Dillingham. The a rea  

is drained by t he  Kuskokwim River which empties i n t o  Kuskokwim Bay. This 

area  contains many mercury mines and probably has the  po ten t ia l  to  become a 

major producing d i s t r i c t .  Most of the mercury w a s  probably deposited i n  

the Ter t iary  period about twenty mil l ion years  ago. Cinnabar, o r  c rys ta l -  I 
l i n e  mercuric s u l f i d e  (HgS), could have been deposited from an a lka l ine  

sodium su l f i de  so lu t i on ,  a s  mercury vapor, a s  a supersaturated so lu t ion  of 

mercury su l f i de ,  o r  a s  an organic complex. I t  is possible that  minor 

amounts of mercury a r e  now being deposited by hot spr ings  (Maloney, 1971). i 



The general geology at Red Devil Mine has been described by Wright (1947): 


Underground workings at the Red Devil mine expose alternate layers 

of blocky graywacke and thin-bedded dark gray shales. The strikes 

of the sediments throughout most of the mine range from N 32 W to N 
40 W; likewise, the dips cover a narrow range of 55 to 62 degrees 

southwest, In the Red Devil workings, cinnabar and stibnite occur 

at or near the andesite-graywacke, or andesite-shale contacts. The 

two metallic minerals occur as nearly massive lenses along the 

contacts, and as blebs in the andesite and sediments. Surface 

trenching by the Bureau of Mines and underground mining by the 

operators have disclosed an ore zone at least 1,050 feet long,. 

trending N60 W and ranging in width from 30 to 100 feet. The 

i n h i v e  bodies often parallel the bedding, but in many places the 

andesite ends abruptly and reappears along another bedding plane, 

or cuts across the sedimentary layers. This tendency of the 

intrusive bodies to be offset at irregular intervals and the close 

association of the metallic minerals with the andesite has resulted 

in the ore lenses being arranged in a somewhat echelon pattern. 


Aside from some gangue material found in the drift that undercuts 

the "T" ore body, little evidence of faulting appears in the 

underground workings. Graywacke and shale beds in the northwest 

part of the mine under "F" ore body have irregular strikes and 

dips, and, in places, show evidence of intense folding. 


Development at the Red Devil mine consists of 139 feet of shaft 

sinking and 2,170 feet of drifting and crosscutting. 


The Red Devil stibnite-cinnabar ores occur in 3 separate ore 
shoots, namely: (1) the "F" orebody, the "72" ore bodies and the 
southeast ore bodies. Cinnabar and stibnite ore occurs as high 
grade lenses 4 to 12 inches in width at andesite-shale contacts, 
and as blebs in andesite and shale. The "72" and southeast ore 
shoots show definite southeasterly rakes, The lowest level reveals 
no weakening of mineralization, though some 
principally stibnite (Wright, 1947). 

of the lenses are 

3.4 AquiferIGroundwater Data 

3.4.1 Aquifer Identification Groundwater for houses located between 

the mine and the airport is obtained from wells emplaced into a fractured 


bedrock aquifer at a depth of approximately 28 to 40 feet (Herman, pers. 


comm., 6-27-86; Vanderpool, pers. comm., 6-26-86). The bedrock aquifer is 


located beneath river deposited sands and silt overburden. 




3.4.2 Uses of Aquifers Homes and businesses near the Red Devil Mine 


rely on wells for domestic water supply and use septic tanks and 


drainfields for on-site sewage disposal. Two wells deeper than forty feet 


(depths unknown) have been emplaced for the school water supply. Most pri- 


vate wells are located about 1.3 miles northwest of the tailing ponds. The 


wells consist of a sand point attached to a pipe of unknown diameter driven 


to 28,to 40 feet. Groundwater withdrawn from within three miles of the 


site supplies drinking water for about fifty people (Vanderpool, pers. 


corn., 6-26-86). The closest residence using groundwater is the Mercury 

1 

Inn, located about 1.25 miles northwest of the tailing ponds. The 


Vanderpools own and live at the Inn. 

t 



4 -0 FIELD PROGRAM 

4.1 Program Sununary 

The study of the Red Devil mine site included a file search by TNH personnel, 

the site visit of the mine site by TNH in June, 1986, and interviews with local 
+ 

residents. Information derived from these efforts was used to compute am.HRS 

score. ThC file search, site visit and interviews completed Phase I activities 

for the site. Phase I1 activities consisted of final document review, final 

HRS scoring and the writing of this report. Two previous field investigations 

conducted in 1971, one previous field investigation conducted in 1979 and- the 

site visit by Mr. Tim Terry in June, 1986, provided necessary information to 

substantiate the release of hazardous wastes from Red Devil Mine to the envi- 

ronment. No new samples were collected in the 1986 site visit. The sampling 

investigation conducted in 1971 by EPA personnel showed the release of mercury 

and arsenic to Red Devil Creek. This section of the report describes the TNH 

I 
site visit and the previous sampling investigations. 

4.2 Previous Field Investigations 

I
I 

On March 22, 1971, Steve Provant from the EPA, Alaska Operations Office col- 

lected water and sediment samples for mercury and arsenic analyses. There was 

deep snow on the ground at the time of the investigation, Water was observed 

flowing from the mine entrance. A water sample which also contained an unknown 

1 amount of sediment, taken from Red Devil Creek below the discharge from 

I Settling Pond ill had 9,000 ug/l of mercury. An upstream, background sample 

I 
could not be taken because a thawed part of the Creek could not be found, A 

I 

1 
water sample taken from nearby McCally Creek (Figure 2) had 3 ugll of 



I 
I mercury. Sediment samples taken from Red Devil and McCally Creeks had "high 

l e v e l s  of mercury", but the  numerical va lues  were not reported (Provant, 

4-21-71). 

On May 25, 1971, the  s i t e  w a s  v i s i t e d  by Jack Sceva, a geo log i s t  from t h  

Northwest Regional Of f ice  i n  Port land,  Oregon; Steve Provant of EI 
* 

Cherry from t h e  Alaska Dept. of Environmental conservation;  and Joe 

General Manager of Alaska Mines and Minerals. Weather cond i t ions  a t  t h e  t* 

B of the  s i t e  v i s i t  a r e  unknown. Water samples were c o l l e c t e d  i n  Red Devil C z W l W  

above and below t h e  m i l l  d ischarge,  and t h e  Kuskokwim River was sampled 

and below the  mouth of Red Devil Creek. Samples of t h e  m i l l  waste and n ine  

water  were a l s o  obtained.  Sample r e s u l t s  a r e  l i s t e d  i n  Table 2. The m i l l  and 

new f l o t a t i o n  u n i t  (but  not  the  r e t o r t )  were i n  opera t ion and water  w a s  flowing 

B from the  mine (Sceva, 1971). 

L Samples were analyzed by EPA's Taf t  Center Laboratory i n  Cinc ina t i .  The t e s t  

D 

r e s u l t s  i n d i c a t e  the  r e l e a s e  of mercury t o  Red Devil Creek. Arsenic i n  mineral 

form of ten  occurs i n  mercury deposi ts .  Red Devil Creek above t h e  mine and m i l l  

had mercury and a r s e n i c  concentra t ions  of 0.3 and 6 u g / l ,  respect ively .  Below 

S e t t l i n g  Pond # I ,  t h e  va lues  were 265 and 39,000 u g / l .  Because S e t t l i n g  Pond 

I #1 w a s  discharging mercury and a r s e n i c  a t  t h e  t i m e ,  the  r e l e a s e  could be attri-

buted t o  the  mine. 

I 
The water samples taken from the  s e t t l i n g  pond and the  Creek below the  t a i l i n g  

pond contained sediment. According t o  HRS gu ide l ines ,  contaminants detec ted  i n  

I sediments score  t h e  same a s  contaminants de tec ted  i n  su r face  waters. 



On July 31, 1979, Ray Morris of the EPA, Alaska Operations Office,  col lected 

water samples from f i v e  locat ions  a t  the Red Devil Mine. Sample locations a r e  

referenced on Figure 3. Sample r e s u l t s  a r e  a l s o  l i s t e d  i n  Table 2. There was 

no runoff from the  mine s e t t l i n g  ponds and no water w a s  being pumped from the  

mine a t  the t i m e  of the  Morris visit. Red Devil Mine had been inac t ive  s ince  
1 

1971. A l l  water samples had less than 0.3 ug/1 mercury. A s o i l  s a p 1  

skimmed fram the  moist silt i n  the  bottom of TP1. The t e s t  r e s u l t s  ind ic  

216 ppm of mercury wet weight. S o i l  moisture content  was not determined on 

these samples and there fore  no conclusions can be reached on the dry weight 

mercury concentration. Morris d id  not sample sediments i n  Red Devil Creek. 

4.3 Recent S i t e  V i s i t  A s i t e  v i s i t  was made by Tim Terry, of t he  TNH team, on 

June 26, 1986 as p a r t  of t h i s  invest igat ion.  He v i s i t e d  the  mine, s e t t l i n g  

ponds and t a i l i n g  p i l e s ,  and Red Devil Creek and prepared the  drawings shown i n  

Figures 5 and 6. He a l s o  interviewed loca l  res iden ts  including Dan and Elvina 

Herman, Gail Baird, and Robert and Gail Vanderpool. Information from these 

interviews has been incorporated i n t o  e a r l i e r  sec t ions  of t h i s  report.  The 

Hemans reported t h a t  a geologis t  had recen t ly  panned elemental mercury from 

creeks i n  the Red Devil Vi l lage a rea  although not from Red Devil Creek. M r .  

G a i l  Baird sa id  t h a t  he obtained h i s  drinking water from McCally Creek and 

knows tha t  mercury is present  i n  the  creek sediments. 

The Department of Environmental Conservation t e s t ed  well water from two 

residences i n  the  a r ea  on October 2,  1985 according t o  J i m  Patterson, DEC 

employee. The i d e n t i t y  of the  res iden ts  is conf iden t ia l  a t  t h e i r  request. The 

r e s u l t s  of the well sampling a r e  provided i n  Appendix A. Both mercury and 

arsenic  were below de tec t ion  l i m i t s  i n  each sample. 



RED DEVIL MINE 


TABLE 2 


WATER SAMPLE RESULTS* 


March 22, 1971(Provant,  1971) 

SAMPLE LOCATION 

Red Devi l  Creek below 
d i scha rge  from TP1 

May 25, 1971 (Sceva, 1971) 

SAMPLE LOCATION 

1. 	Red Devil  Creek above mine and 
m i l l  

2. 	 M i l l  E f f l u e n t  from S e t t l i n g  
Pond I1 (uppermost) 

3. 	 Red Devil  Creek below S e t t l i n g  
Pond # I  

4. 	 Kuskokwim Rive r  above mouth of 
Red Devil  Creek 

D 5. Kuskokwim Rive r  a t  Red Devil  A i r  
S t r i p  (below Red Devil  Creek) 

*Samples conta ined  an  unknown amount of 

J u l y  31, 1979 (Morr i s ,  1979) 

Hg 	( u g / l )  

0.3 

12,850 

1 .O 

sediment.  

Sample 31010 

I 
I 

3101 1** 

31012 

31013 

31014 

I 31015 

I 

I 

** S o i l  sample. 

Red Devil  Creek above 
mine and m i l l  

S o l i d s  from bottom of 
s e t t l i n g  pond 111 

Red Devil  Creek below 
t h i r d  pond 

F i f t y  f e e t  above Red Devil  
Creek i n  Kuskokwim River  

Red Devil  Creek a t  mouth 

One hundred f e e t  downstream 
from Red Devil  Creek i n  t h e  
Kuskokwim River  

- 32 -


As(ug / l )  I 

6 

85,000 

3 2 ! 

i 

Hg (u i= / l )  

0.21 u g l l  

i
I 

216 ug/gm wet w t .  

0.14 

0.28 

0.14 

0.14 

I
u g l l  

u g l l  I 
u g / l  I 
u g l l  

I 
I 
1 



5.0 FINDINGS AND CONCLUSIONS 
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As s t a t e d  i n  t h e  in t roduct ion ,  the purpose of t h i s  inves t iga t ion  was t o  1)  

a s s e s s  t h e  e x t e n t  of hazardous waste problems a t  the  Red Devil Mine s i t e ,  

including the  po ten t i a l  f o r  o f f - s i t e  migra t ion ,  and 2 )  t o  apply EPA's Hazardous 

Ranking System (HRS)' t o  the  s i t e .  In  t h i s  s e c t i o n ,  the  r e s u l t s  of t h e  four  

s i t e  v i s i t s  conducted s ince  1971 a r e  evaluated .  Conclusions about the  s i t e  a r e  
k 


presented i n  t h i s  sec t ion .  An HRS score  was ca lcu la ted .  

5.1 Inves t iga t ion  Results  

The sampling inves t iga t ion  conducted by Provant and Sceva i n  May, 1971 

demonstrates t h e  r e l ease  of mercury and a r s e n i c  t o  Red Devil Creek. Background -
l e v e l s  above t h e  mine were found t o  be 0.3 u g f l  mercury and 6 u g f l  a r sen ic .  A 

discharge t o  the  creek containing mercury and a r s e n i c  was observed. High 

l e v e l s  of these  metals were measured i n  t h e  mixed water and sediments of t h e  

creek downstream of the  discharge point .  A mercury l eve l  of 265 u g l l  and an 

a r s e n i c  l eve l  of 39,000 u g j l  were observed i n  samples taken from the  creek.  

Based on the  r e s u l t s  of the  Provant and Sceva i n v e s t i g a t i o n  and d a t a  c o l l e c t e d  

a s  p a r t  of t h i s  inves t iga t ion ,  necessary d a t a  needed t o  score  t h i s  s i t e  appears 

t o  be ava i l ab le .  

5 .'2 Conclusions 


The following conclusions were reached regarding t h i s  si te:  


o 	 Mercury and a r s e n i c  were discharged from the  Red Devil Mine t o  Red Devil 
Creek a s  a r e s u l t  of mining opera t ions .  -

o 	 The mine has been i n a c t i v e  s ince  1971. Run-off water still flows from t h e  
m i l l i n g  a r e a  through waste p i l e s  and s e t t l i n g  ponds and i n t o  Red Devil 
Creek. 



I 

o 	 The populat ion dens i ty  near the mine is very low. Only f i f t y  people l i v e  
wi th in  t h r e e  miles of the s i t e .  Residents  interviewed were aware of t h e  
mining opera t ion  and the  presence of mercury a t  the  mine. Due t o  the  low 
populat ion and r e s i d e n t s '  awareness of the  mine, p o t e n t i a l  pub l i c  h e a l t h  
e f f e c t s  due t o  exposure t o  mercury and a r s e n i c  a r e  low. Access t o  t h e  s i t e  
is u n r e s t r i c t e d .  If population inc reases ,  o r  i f  people who a r e  unaware of 
t h e  presence of mercury and a r sen ic  v i s i t  t he  s i t e ,  t h e  p o t e n t i a l  f o r  
adverse publ ic  hea l th  e f f e c t s  could increase .  
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APPENDIX A 

LABORATORY DATA SHEETS 



,",","",CAL LABORATORIES ,OFALd-wA,aA,a, 
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 

5633 8 Street 

ANALYTICAL REPORT 
--village Safewater SAMPLE LOCATION: Red Devil, AlaskaSTOMER . 

FOR LAB USE OWV 
TE COLLECTED 1**-*5 TIME COLLECTED: 10:0° RECVD. GY LAB# 9954-1 

4MPLED BY J. Pattersan SOURCE Fbsidence AbMARKS 
-ly Zinc-

mgll mgll 

DATE COMPLETED 

DATE REPORTED 

SIGNED 

C)ALUMINUM, A1 <0.05 ( ) STRONTIUM. Sr 0.10 ( ) TOTAL DISSOLVER' 
SOLIDS 

) ARSENIC, 'As 4,05 ( ) TIN, Sn a.05 ( ) TOTAL VOLATILE 
SOLIDS 

) BARIUM. Ba 0.09 ( ) VANADIUM, V <o-05 ( ) SUSPENDED 
SOLIDS 

) BORON. B 4 .05 ( ) ZINC. Zn 31 ( ) VOLATILE SUSPENDED 
SOLIDS 

' )  CALCIUM. Caf 18 ( ) ZIRCONIUM. Zr 4 .05  ( ) HARDNESS AS 63 
CaCO3 

) CADMIUM, Cd 4,01 ( 1 ( ) ALKALINITY AS 
115 

CaCO3 

) CHROMIUM, Cr 4 .05 ( 1 ( 1 

) COPPER, Cu 4l.05 ( 1 ( 1 

) IRON. Fe 0.19 ( ) AMMONIA ( ) 

NITROGEN-N 

/) LEAD. ~ b .  a . 0 5  ( ) KJELDAHL 
........................ 

NITROGEN-N 

) MAGNESIUM. Mg 4 •3 ( ) NITRATE-N 4 . 1 0  ( ) COLOR-UNITS 

I 

I )  MANGANESE. Mn 0.07 ( ) NITRITE-N ( ) CONDUCTIVITY. 210 
umhos/cm 

1) MERCURY. Hg 4.0002 
I ( ) CHLORIDE ( ) LANGLIER INDEX 
I 
) NICKEL. Ni <0.05 ( )CYANIDE ( ) LANGLIER INDEXn)PHOSPHOROUS. P <0005 ( ) FLUORIDE ( ) pH, UNITS 

t ) POTASSIUM, K 0.68 ( ) OIL AND GREASE ( 1 TURBIDITY. ntu 1.7 

) SELENIUM, Se <0.05 ( ) P H E N O L  ( ) COLIFORM/lOOml 

C) SILICON. Si 8.7 ( ) PHOSPHOROUS ( 1 
(ORTHO)-P 

4 . 0 5  I 

) SILVER. Ag ( )SULFATE ( ) 

C) SODIUM. Na 2.8 ( ) SULFIDE (H,S) ( 1 



1 CHEMICAL & GEOLOGICAL LABORATORIES OP ALASKA, INC. 
TELEPHONE (907)562-2343 ANCHORAGE INDUSTRIAL CENTER 

5633 8 Street 

I 

ANALYTICAL REPORT 
I 

Safewater 
t 

SAMPLE LOCATION: t 

MPLED BY J- Pa- SOURCE widen- B DATE RECEIVED 
i 

DATE COMPLETED 

I 
k DATE REPORTED I 

SIGNED, 

' I 
mgll mgll mgll 

IALUMINUM, A1 a.05 
( ) STRONTIUM, Sr 0.10 

( ) TOTAL DISSOLVED 
SOLIDS 

RSENIC. As 
4.05 

( ) TIN, Sn a.05 
( ) TOTAL VOLATILE 

I 
I SOLIDS 

ARIUM. b 0.05 ( ) VANADIUM. V 4-05 
( ) SUSPENDED 

SOLIDS 
4.05 0.79 

I 
ORON. B ( ) ZINC. Zn ( ) VOLATILE SUSPENDED e 

SOLIDS 

ALCIUM, Ca  16 ( ) ZIRCONIUM. Zr a.05 
( ) HARDNESS AS 54 I 

CaC03  
CADMIUM. Cd a.01 

( 1 ( ) ALKALINITY AS 
55 

E CaC03  

HROMIUM, Cr a.05 
( 1 ( 1 

r; 
F 

'OPPER, Cu 0.18 
( 1 ( 1 1IhON. Fe d.05 ( )AMMONIA ( 1 f 

NITROGEN-N* 4-05 ........................ i 
AD, P b  ( ) KJELDAHL 

NITROGEN-N 

MAGNESIUM. Mg 3.3 
( ) NITRATE-N 0.73 

( ) COLOR-UNITS 
> 1 

<O.G5 ( ) NITRITE-N ( ) CONDUCTIVITY, 110 
umhos/cm 

ERCURY. HgLI <"*0002 ( ) CHLORIDE ( ) LANGLlER INDEX I 
CKEL. Ni 4-05 ( )CYANIDE ( ) LANGLIER INDEX 

#'OSPHOROUS. P <0.05 
( ) FLUORIDE ( ) pH. UNITS 

i 
POTASSIUM. K 0.52 

( OIL AND GREASE ( ) TURBIDITY. ntu 
0.54 

BLENIUM. Se <O. 05 ( ) PHENOL ( ) COLIFORM/lOOmI 

1 

JILICON. Si 9.0 ( ) PHOSPHOROUS ( 1 
(ORTH0)-P 

I 
I 

LVER. Ag <O. 05 ( ) SULFATE 
I 

( 1 

DIUhl. Na 2.0 ( ) SULFIDE (H,S) ( 1 
I

P I 



APPENDIX B 


SITE INSPECTION REPORT 




,UNKNOWN 

( 1 

( I 

( 1 

( I 
13SITE REPRESENTATNES INERVIEWEO 14 n u  I ~ A ~ E S S  16TELEPHONE NO . 

None ( I 

( 1 

( I 

( I 

( 1 

( 1 

1 7 ACCESS GAINEO BY 18 TIME OF INSPECTION 19 WEATHER CONDITIONS 
' C - u .  CII.1 

Z PERMISSION 
z WARRANT P a r t l y  c l oudy  t o  sunny 

IV. INFORMATlON AVAILABLE FROM 
01 CO~TACT 02 OF r v m r  O w w u m ~  0 3  TELEPHONE NO. 

'Car l  R e l l e r  AK Dept . o f  Envi  ronmental Conserva t ion  90? 465-2666 
o4 PERSON RESPONSIBLE FOR SITE INSPECTION FORM 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NO. 06 OAT€ 

Dan Crevensten - - TNH 907 279-0543 In 8g_
v"+,:m ~ A I  .:a 

:PAFORM 2070.13 ,; 5 18 



E. SLURAT URAT 

i; E.SOWEL€ C I.HtOHLYVOUnL€ 
OB.WwOERF*KS OF.WU*) CB.CMlFYWNE 0F.INFECTK)US

iiC.RAO(OhClNE GG.FIAMMA0t.E 
#XD. PERSlSl€Nl C H. lGNlTA8I.E 

01 CATEOORY 02 SUBSTANCE NAME 03WS NUMBER W = 3 T O R a p  05 CONCENTRAT& -OF TK*( 

Mes ctirv 7439976 Settling Ponds 716 ng~gm* 
Creek Sediment and 

water 765 In n / l  

. Mes Arsenic 7440382 Creek Sediment & 
water 39000 ug/l 

* Based on soil wet weight 

V. FEEDSTOCKS,- r- u-r*.novu 

CATEGORY 0 1 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 31 FEEDSTOCKNAME 02 CW NUMBER 

FDS FOS 

FOS FOS 

FOS FDS 

FOS 
- - -

FDS 
- - -

VI. SOURCES OF INFORMATION+cr*-r*~mc*s .o .  r m . ~ ~--,ma ,-a, 

Sceva, sampling inves t iga t ion ,  1971 . 
Xorris, sampling investigation, 1979. 

-- -





POTENTIALHAZARDOUS WASTE SlTE 
I.IDENTlFICAnON 

GEPA SlTE INSPECTION 
PART4 - PERMIT AND DESCRIPTIVEINFORMATION 

0A. NPDES 1 I I I I 

G E R M I TINFORMA~~ON 

0H. LOCK- I 
01. OTHER,-

I 

CJ. NONE I I I I 
lLSITE DESCRtPnON 
O ~ S ~ O R A O M C S P O S K I C M ~ ~ ~ ~ ~O Z A M O U I W  O~UMOFMEASURE 0 4 T R U n n U ( T m - r m m m 1  0s  O n E R  

05 COMMENTS 

0 A SURFACElMWUNOMENT 
a 0. P u s  
0 C . D R U M S . ~ O R O U N O  
0 0. TANK. ABOVEGROUND 

E. TANK. BELOWOROUND 
a F.LANDFYL 
0G. LANDFARM 
a H.OPENWMP 
0I.OTHER 

0 7  CO*lM€NTS 

04 EXP!RAIKW DATE 

0 A. WENERATKIN 
o B. UNOEROROUN~IuuH:noN 
a C. CnBklCAUPHYscAL 
a 0. BKXOWCAL 
a E. WASTE onPRocESStNG 
0 F. SOLVENT RECOVERY 

G. OTHERRECYCUWRECOMRY 

0H. OTHER 
t.%muvl 

03 DATE ISSUE001 M P E O F ~ l S S U E O  
ICM-mmdYl 

None 

02 PERWTNUMBER 

I 

I 

IV. CONTAINMENT 
01 COKTUNMENTOF WASTES1Cn.U 0-1 

C A. ADK)UATE. SECURE 0 B. MODERATE XXC. INAOEOUATE. POOR C 0. INSECURE. UNSOUND. DANGEROUS 

02 OESCA1PTK)NOF DRUMS. OWING. UNERS. BARRIERS. ETC. 

D i k i n g  around t h e  t h r e e  s e t t l i n g  ponds consists of 6"-8 cobbles i n  a s i l t  
ma t r i x .  Pond d i kes  show eros ion  r u t s  t h a t  a l l o w  r u n o f f  water t o  f low t o  
Red Devi 1 Creek. 

V. ACCESSIBILITY 

01 WAS= EASILY ACCESSWE: YES ? NO 
02  COMMENTS 

Access road leads from Red Devi 1 Mine t o  Red Devi 1 V i  1lage. No fences. 

VI. SOURCES OF INFORMATION rcr* wuhcr*r*r .u.s. .  9 s r a ~ * a s .r m m  wrrp .  r m r r  

F i l e  search. 
S i t e  v i s i t :  6/86 

b 
EPA FORM 2070-13 (7-81) 
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rU I EN I IAL nALAHUUU3 W A 3  IC 3 11C 
OISTATE OZSl ' lENWlsER

SITE INSPECTION REPORT 	 AK 1 0980495618
PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL OAT A 

I& DRINKINQ WATER SUPPLY 
I 

1 O R H W R Q E m  11 DISCHAAGEAREA 


C YES COMMENTS O YES COMMENTS 


sflo 	 &* 
IV. SURFACEWATER 

0t SURFACE WATER WEmu@m 
f i s h i n g -=.	RESERVOIR. RECREAmN ,6. IRRIGATION. ECONOMICALLY S C. COMMERClAL INOUSTRIAL 2 D NOT CURRENTLY USED 

DRINKINGWATER SOURCE IMPORTANT RESOURCES 

02 AFFECTEDiPOTENlWLYAFFECTED BOOIES OF WATER 1 
NAME: 	 AFFECTED DISTANCETO SITEI 

--	 :m11 

V. DEMOGRAPHIC AND PROPERTY INFORMATION 

0 1 TOTAL POPUUnoN WITWF( 	 0 2  CSTANCE TO NEGREST DOPOLATON 

Populat ion i s  r u r a l  i n  character.  Dwel l ings  are  dispersed. Some concen t ra t i on  
o f  houses near the  a i r p o r t .  A school has been b u i l t  near t h e  a i r p o r t .  



POTENTIAL HAZARDOUS WASTE SITE I.IOENTIFICATION 


SITE INSPECTION REPORT 
GEPA PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 


Vt. ENVIRONMENTAL lNFORMAflON 

01PERIIEABLlPlOFUNSATURAfEDzONElCMcr~r 
 (Sowers, 1979) 

O ~ P E R U E A ~ U ~ Y O F ~ ~ ~ ~ ~  
(Sowers 1929h 

o A MPEAMEABLE: o B. RMTMLY ~MPERMUBLE m C.REUMY PERMEABLE o D. MRY -;"-
~ ~ . w * o - a o n r r c )  (10" - 10-~cnr..q 00-2 - l o - . ~ ~ )  IOmrmm 1 0 ' 2 ~  

OTHER 


DISTANCETO: 

RESlDENnAL AREAS: NATlONAUSTAx PARKS. AGRCULTURMLANOS 


COMMEXWJNOUSTAIAL FORESTS. OR WllWFE RESERVES PRIME AG LAN0 MUNO
I I 

None Ic. (mi) 0. (mi) 

Red Dev i l  Mine 1s s i t u a t e d  i n  a  v a l l e y  above Red Dev i l  Creek a t  an e l e v a t i o n  o f  
approximately 300 fee t .  The v a l l e y  f l o o r  i s  approximately 200 feet  wide a t  t h e  
mine and slopes downward toward t h e  nor theast  a t  an approximate 7.5% grade. 
Mine t a i l i n g s  have been placed on t h e  v a l l e y  f l o o r  t o  an est imated he ight  o f  about 
30 f e e t  t o  provide a  l e v e l  work pad f o r  mine operat ions. Four a f  these l e v e l  pads 
have been constructed on t h e  eas t  s ide  o f  t h e  v a l l e y  a t  e leva t ions  o f  about 30, 
60, 100 and 150 f e e t  above t h e  creek, The upper t h r e e  pads were excavated i n t o  
t h e  s ide  h i l l .  On t h e  fillpad a t  30 feet  above t h e  creek bed t a i l i n g s ,  s t o c k p i l e s  
have been placed 15 f e e t  h i g h  i n  an area approximately 50 by 200 feet .  North of 
t h e  s tockp i les  are  t h r e e  s e t t l i n g  ponds a t  he igh ts  approximately 15 t o  25 fee t  
above t h e  creek. Dikes have been const ruc ted t o  enclose t h e  s e t t l i n g  ponds 
and provide a  b a r r i e r  t o  sur face water r u n o f f .  However, t h e  s e t t l i n g  ponds have 
been f i l l e d  w i t h  s i l t  t o  e leva t ions  ranging from 4 f e e t  below t h e  d ike  t o  o v e r t o p p i n j  
t h e  dike. 

I VII. SOURCES OF INFORMATION t~++.-ruw.~(cos. l o.  aruotsws. r--.a. rowna,  I 

EPA FORM2070-13(7.811 



POTENTIAL HAZARDOUS WASTE SlTE I. IDENTIF1CATION 

SlTE INSPECTION REPORT 01 S A T E  02 yn-SEPA PART6 - SAMPLE AND FIEU) INFORMATlON 
AK 1 098049561 8 

1 

IL SAMPCES TAKEN 

S A h I p L E ~  
01 E(UMBER0F 

SmrPLES TAKP( 
02 SAMP(+SSENT TO 03 ESTUAEOMTE 

m T S A V A U B L E  

OAOUMWATER 

SURFACE WATER 

WASTE NONE TAKEN ON THIS SITE 
I 

INSPECTION. 

Am 4 

AUNOFf 

mu 
-- - - -  -- 

SOIL 

VEORATION 

OTHER 

UL FIELD MUSUREMEWS TAKEN 
01 nPE 02 COMMENTS 

I 

IV. PHOTOGRAPHS AND MAPS 

01 NPE zGROUND c AERIAL 02WCUSiOOYOF A l a ~ k aDeot . o f  Env i  r o q m m t a l
I ~ O l ~ r m Q I -

Conservation 
03 MAPS 04 L0CATK)N OF MAPS 

C YES 
&o 

V. OTHER FIELD DATA COLLECTED ~Pmwr-msammn~ 

Vl. SOURCES OF INFORMATION cr* ssec I - .  .-.etnc.r r 2 st.:. ..I*s s-w.-uvss -wnu 



. 
POTENTIALHAZARDOUSWASTE SITE I.lDENllFlCATlON 

GEPA SlTE INSPECTION REPORT 
0 1STATE 02 SITENUUBUI 

PART 7 - OWNER INFORMATION 
AK 1 C1980495618 

IL CURRENT OWNER@) PARENT COMPANY cr-I 

1NAME 02 O+B NUMBER 01) NAME 0 90+8 W B E R  

03 S~RIXTAOORESS 1r.o. hRFO0. =.I 0lSlCc0oE ~ O S T R E ~ A W R E S S ~ ~ac+awo0.ms.r IlSICCO(W 

I I 
03 STREET AOORESSIP 0 #om. RFO a . 1  04 SIC COOE I0 STREET AODRESSIP 0 &I. FIFO r .  OIC I 1lSlCCOOE 

I I 
05 CllY STATE 07 ZIPCOOE l 2 W  13STATE 14 

02 0+ 8 NUMBER 08 NAME 09O+BNUMeER 

I I 

03 STREET AOORESSIP o.8Oa.RFO otc r 

I 
03 STREET AOMIESS lP 0 &I.RFO otc I 

I 

10STREET *OORESSP 0 801. RFO 8 otc.104 SIC COOE 

03 STREET ADOAESScr 0 &I.RFO 0. 1 

I 

i L  
I 

I I I 

03 STREET AO~RESSIPo 80..RFO otc I 104SIC CODE 03 STREET AOORESSIP 0 80. nFO o r  r 04 SIC CODE 1 

l t s l C C O M  

04 SIC C O M  

I 

05 CITY 

I 
01 NAME 

r 05.W 

111. PREVIOUS OWNER(S) 1 r a t - o s f r r . n M n  

l2CITY 

01 NAME 

07 ZIP COO€ 

02 O+B NUMBER 

05 CllYO6STATE 

I 

02 0+8NUMSER 

r 
s i t e  o f  a pa rk i ng  garage. 
Source: BLM records and s i t e  i n v e s t i g a t i o n .  

I EPAFORM2070-13 I7 811 

02 O+B NUMBER 

06 STATE07 ZIP CODE 

C 01 NAME 
I 

03 STREET AMXIESSIP 0 801. RFO* *re 1 

I 

i 
I 

l 3 S T A E  

01 NAME02 D+B NUMBER 

03 STREET AOORESS IP 0 80.. RFO OK I04 SIC COM 

I 
01 NAME 

oSClrv OBSTATE 07 ZIP COOE 

I I I I 
V. SOURCES OF INFORMATION ICW wohcrorr.nc.s. lg .s r ~ ~ o t r r .smwmmuvm. r.oonsr 

The m in ing  c l a i m  was never patented.  Cu r ren t  l ease  r i g h t s  a r e  h e l d  by t h e  E s t a t e  
o f  Hans Hal versen,cbEdward Dodd. M r .  Dodd's most r ecen t  known address i s  now t h e  

14ZlPCOM 

I 
IV. REALTY OWNER(S) c r a m c a w .  u s t m o u m w n ~ s  

04 SIC COO€ 

02 O+B NUMBER 

01 NAME 

05 CITY 

05 CITY 

02 0+8 NUMBER 

05 CITY 

06 STATE 07 ZIP COOE 

06 STATE 07 ZIP COO€06 STATE 07 ZIP COOE 



POTENTlAL HAZARDOUS WASTE SITE I. loWTIFICATION 

SlTE INSPECTION REPORT 0 1  STATE 0 2  SmNWlKR 

AK 098045618GEPA 1PART8 -OPERATOR INFORMATION 

L CURRENTOPERATOR t-r--- I OPERATOR'S PARENT COMPANY (rooruo*, 

' 0 9  M 102 D+B MlUBER 

I 
111. PREVIOUS OPERATOR(S) ~ - n s r r r * . c m r d . m w d ~ h m ~ -

JI %AM€ 02 D+B NU-
Alaska Mines & Minerals 

0 4  SlCCODE 

Unknown 

PREVIOUS OPERATORS' PARENT COMPANIES ~ r r r p r ~  

I I 

38lEARSOFOPERATK)N O O ~ O f O W N E R W R * I 3 T W S ~  

Halverson was lease holder 

OI .'(*ME 0 2  O+B NUMEER 

I 
03 STREET ADORESSrp 0.&.. nfo.. arc., Or SIC COO€ 

10 NAME 11 O+BHP(BEA 
. 

01 YAM€ 
I 

0 2  D+B NUM0ER 10 NAME I I O+BNUYBER 
I 

03STREET AODRESSIP 0.a n .  RFO # uc I 
I 

0 4 S l C C O M  12 STREET AOORESS IP 0 So*. nfo.. uc I 

I 
13 SICCODE 

1 
25 ClrV 

I 
0 0  STATE 0 7  ZIPCODE 1 4 U l V  

I 
1SSTATE l(l2iPCOOE 

i9 YEARS OF OPERATION 09 NAME OF OWNER WRlNQ THIS P E W  

IV. SOURCES OF INFORMATION rcra 10.5etuomm.s. ..o.. s~a.h*r. m a m u r .1-1 



h 

POTENTIALHAZARDOUSWASTE SITE

GEPA SITE INSPECTIONREPORT 
PART 9 -GENERATORnRANSPORtERINFORMATION 

IL O K S mGENERATOR 
01  NAME 02 0+8 MUW 

I I 
0 3 8 1 R B T ~ i P . 0 . . ~ I v o # . r c ~  04 SICCOO€ 0 3  STRaT AOORESS ~P.o.m.wo.. *r.j 

I I 
0 5  aW STATE 07 ZIP COOE 0 5  arY 06 STATE 0 1ZPCOOE 

IV.TRANSPORTER(S) 
01  N W 02 0+8 NUMBER 0 1 NAME 02  O+B NUMBER 

I I 
0 3  STREET KXWlESS (r.0. clor f f0 .. m.1 04SCCOOE 0 3  STREET AOORESS IP 0.801. RFO U C . ~  04SICCOM 

1 
05 CITY 06 STATE 07 LIP CODE 05 CITY 06 STATE 07  ZIP COW 

01  N W 02 0+8 NUMBER 01 NAME 02 0+8NUMBER 

I I I 

04 SICCOOE 03  STREETADDRESS IP 0 &I. RFO ore.) 0 4 S I C ~  I 
I I 

05 CITY 06 STATE 07 ZIP COM 05 Urr 06 STATE 07  ZIP C O M  

V. SOURCES OF INFORMATION r ~ . w ~ - " .  e.  r r r . w  -ryrr 



b 

GEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SlTE INSPECTION REPORT 
PART 10- PAST RESPONSE ACTlVlllES 

L PAST RESPONSE ACTlVmES None ,@own 
01 0 A WATER SUf'f'LY CLOSU) 02  DATE 

01 0 8. TEMPOiURYWATER SUPPLY PRO- 0 2  DATE 
040ESCRPT10N L 

01  OD.SPIUEDMATBPKREMOVU) 02  DATE 
MMSCWPTlON 

01 0 E. COMAMWATED SOIL REMOVED 02  DATE 
04oaawllm 

01  0 F. WASlE REPACKKiED 02  DATE 
04MSCRIPTK)N 

01 3 G W A S T E O I S P 0 5 a ) a S E W n W  02  DATE 
04MSCRPTION 

01 o n . o c r s m e u ~ l ~  02  DATE 

01  G I.HSJTLJcH&tlcK TREATMENT 02 DATE 
0 4  D E S C R I M  

01 G J. IN SlTU BlOLOOlCAL TREATMENT 02  DATE 
04  DESCRIPTION 

01 iZ K. IN SfilJ PHYSICAL TREATMENT 02  DATE 

01 e L E N ~ A P S U I A ~ ~ N  02 DATE 
04  DESCRIPTION 

01 Z M. EMERGENCY WASTE TREATMENT 02 DATE 
04  DESCRIPTION 

I 0 1 Z N CUTOFF WALLS 
04  DESCRIPTION 

02 DATE 

I 01  Z 0 EMERGENCY DIKINGSURFACE WATER DIVERSION 02 DATE 
04 DESCRIPTION 

L 
01 Z P CUTOFF TRENCHEYSUMP 02 DATE 
04 OESCRlPTlON 

01 Z 0.SUBSURFACE CUTOFF W A U  02 DATE 

I 04 OESCRlPTlON 

EPAFORM 2070-1317-811 

L 

L IDENTIFICATION 

03 AGENCY 

03MYNCY 

03MjENcY 

03 AOENCY 

03AGENCY 

0 3  AGENCY 

03AGENCY 

% 

i 

1 
I 

f
1 

1
I 

1 

03  AGENCY 

03  AGENCY 

03 AGENCY 

03  AGENCY 

03  AGENCY 

0 3  AGENCY 

03 AGENCY 

03  AGENCY 

1 

1 
I 
1 
I 

1 1 
I 



L 

I 

SEPAI 
IIPASTRESPOf4SEACTIVITIEScca~.a1 

01 URWlWERWAUSCOHSTRUClED 
04DESCWPTW)N 

01 O U.OROUTCWnA*(axmwCED 
040ESCWPflON 

01 0 V. BOTTOM SEALED 
040ESCWPK)N 

0 1 O X . F R E ~  
04 DESCRPTKWJ 

01 C Y. LEACHATE TREATMENT 
04 MSCfUMlON 

01 C Z. AREA EVACUATED 
MMSCAtPnON 

01 3 1. ACCESSTO SITE RESTRICTED 
04 MSCRIPWN 

01 Cl 2. P0WIATK)NRELOCATED 
04 DESCRIPTION 

POTENTIAL HAZARDOUS WASTE SITE I. IOENTF~CA~ON 

SITE INSPECTION REPORT 01 STATE 02 SITE t4JWER 

AK 1 098045618PART 10- PAST RESPONSE ACTlVmES 

02 DATE 03 AGENCY 

02MTE 03AGENCY .7- % 

'5 *" 1: 

02 DATE 03 AGENCY 
c -*'-*-" 

^.-* 
02 ME 03 AGENCY 

02 DATE 03 AGENCY 

02 DATE 03 AGENCY 

02 DATE 03 AGENCY 

02 DATE 03 AGENCY 



02 

* 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SlTE INSPECTlON REPORT BEPA PART 11- ENFORCEMENf INFORMATION 

IL ENFORCEMENTINFORMATION* 
O l P C S T R K 3 u u m ~ = l m JOYES ON0 

S f A E  L O U L R E Q l l U T O R ( ~ ~  

* 

NONE KNOWN 

Ill. SOURCES OF INFORMATION IU.-nr-.s.. 0 .  rfu. m a .  rvnm.nw~.,wont) 

EPA Region X f i l e s .  

EPAFORM 2070-13 (7.811 





Looking North 
Se t t l ing  Ponds 
and U3  (TP2, TP3) 

July,  1986 -

Eroded layers of 
sand ta i l ings  eroded 
approximately three 
f e e t  by flood 
waters. 

July, 1986 



From South 
at the m i l  
furnace an 

Headworks over 
shaft. 
July, 1986 


