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INTRODUCTION 

Background 
The Red Top Retort Site processed mercury ore (cinnabar) derived 
from the Red Top Mine between 1952 and 1955. The r e t o r t  site 
covered approximately 1/8 acre on the bank of the Wood ~iver. 
Mercury was extracted by heating crushed ore in a retort chamber, 
which consisted of a steel cylinder 8.5 feet long and 2 feet in 
diameter. The chamber was housed in a 10 x 15 feet wood and tin 
shack. Fuel sources for heating were wood and bunker-C fuel. 

S i t e  Location and Access 
The  Red Top Retort Site is located approximately 340 miles 
southwest of Anchorage, Alaska, 18 miles north of Dillingham, and 
2 miles east-southeast of the Village of Aleknagik. The site 
resides on the north bank of the Wood River in Section 32, TlOS, 
R55W, Seward Meridian. There is no road access to the site. From 
Anchorage, air t r ave l  is the only practical mode of 
transportation. Heavy equipment may be barged. Commercial flights 
are available to Dillingham. A vehicle may be rented in 
Dillingham and driven to ~leknagik, where a boat must be rented 
to access the site down river. An aircraft may be chartered in 
Anchorage and flown to a gravel airstrip in Aleknagik. 

1994 Activities 
A site assessment was completed in August, 1994; Remedial 
activities took place in September, 1994. Sampling and analysis 
showed t h a t  soils i n  and around the retort shack were 
contaminated with mercury and/or Diesel Range Organics (DRO) at 
levels that exceed state and federal regulations. In September, 
1994, approximately 180 - one cubic yard boxes were filled with 
mercury and/or DRO contaminated soils excavated froni the mercury 
retort area. Some of the 180 boxes contained construction debris 
from the retort shed, including asbestos heat panels and gaskets. 
Area soil samples before excavation ranged between non-detect to 
15,000 ppm total mercury, and DRO was measured up to 140,000 ppm. 
At least 30 cubic yards of Diesel Range Organic (DRO) 
contaminated soils were stockpiled and covered on site. (AQE, 
1994, 1995) 

1998 Activities 
All previously excavated, containerized and stockpiled soils were 
removed from the site and disposed of in permitted facilities. 
Additional soils were excavated where previous sampling and 
analyses showed elevated levels of mercury. The site was 
resampled. Analytical results and details of removal activities 
are reported in the 1998 Remedial Action Report, Red Top Retort 
Site, by Harding Lawson and Associates, Inc. (HLA) . 



PRELIMINARY ASSESSMENT (PA) 
DATA REQUIREMENTS 

FOR FEDERAL FACILITY DOCKET SITES 

I )  S u p p l y  copies of all e x i s t i n g  s a m p l i n g  d a t a ,  o n - s i  t e  and 
off-site, i n c l u d i n g  l o c a t i o n  map, d e t e c t i o n  limits (see 
d e f i n i t i o n s ,  p .  5),  raw d a t a  sheets, QA/QC documents, d a t e ( &  
s a m p l e d ,  analytical m e t h o d  ( s )  u s e d ,  we1 1 b o r i n g  l o g s  and sampling 
t e c h n i q u e  (s) . 
See Figure 1 for location map. 

All information requested in question 1 has been sent to EPA, 
~egion X in the following reports: 

1. Remedial Action Report, Red Top Retort Site, 1998, ~arding 
Lawson and Associates, Inc. 

2. Remedial ~ction Report: BLM Red Top Retort Site, Wood River, 
Alaska, Volume 1 & 2, 1995,  AQE. 

3. Site Assessment Report: BLM Red Top Retort Site, Wood River, 
Alaska, Volume 1 & 2, 1 9 9 4 ,  AQE. 

2 )  L o c a t e  and I d e n t i f y  on a top0 map a l l  known or suspected 
sources (see d e f i n i t i o n s ,  A p p e n d i x  2 ,  p .  5 )  . Supply a l l  
information about source ( s )  such a s :  d a t e s  of o p e r a t i o n ,  u s e  and 
s p i l l a g e ;  a m o u n t s  o f  m a t e r i a l  d e p o s i t e d ,  stored o r  s p i l l e d ;  
dimensions of source (s )  ; known or suspec t ed  h a z a r d o u s  substances 
(see d e f i n i t i o n s ,  A p p e n d i x  2 ,  p .  51, e tc .  

S e e  Figure 2. 

All original sources and most secondary sources (soil) have been 
removed from the site. The information below summarizes more 
detailed information available in reports listed in the response 
t o  question #l. 

The Red Top Retort Site processed mercury ore (cinnabar) from the 
R e d  Top Mine between 1952  and 1955. The retort site covered 
approximately 1/8 acre on the bank of the Wood River. Mercury w a s  
extracted by heating crushed ore in a retort chamber, which 
consisted of a steel cylinder 8.5 feet long by 2 feet diameter. 
The chamber w a s  housed in a 10 x 15 feet wood and tin shack. This 
operation reportedly produced only 26 flasks of mercury. Each 



Figure 1, Red Top Retort Site, near Aleknagik? Alaska 

Scale 1 :250,000 
-me0 



Figure 2, Red Top Retort Site and Water Wells within 1 mile 
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flask weighed 76 pounds. (Dynamac Corp., 1995, p. 8) 

Fuel sources for the retort operation were wood and bunker-C 
fuel. Twenty-two drums containing various amounts of Bunker-C 
fuel oil were removed from the site in 1994 (AQE, 1995). Mercury 
and fuel contaminated soil was excavated and disposed of in 1994 
and 1998 (AQE, 1995; HLA, 1998). In-situ soil analyses completed 
in 1998 from a sampling grid covering the Retort area showed the 
highest concentrations to be approximately 40 ppm total mercury 
and 27 ppm Diesel Range Organics (HLA,1998). 

3 )  P r o v i d e  a description of a l l  aquifers beneath the s i t e .  
Include description of overlying materials ( i . e . ,  hydraulic 
c o n d u c t i  vi ty/permeabili tyl , thickness, composi tion and d e p t h  a t  
which aqu i f e r  is first encountered. *NOTE: This d a t a  requirement 
involves a literature search of a l l  current or exis t ing geologic 
informa t ion .  

Aquifers beneath the site and within a one mile radius have not 
been described in scientific literature, nor are any well logs 
available for the area within a.one-mile r a d i u s .  The only known 
well within a one-mile radius of the site is located one-half 
mile up the Wood River at a private cabin (Figure 2). According 
to the owner, the well is only three feet deep in unconsolidated 
sediment near the river (Pat Kohler, oral comrnun., 1998) . 
However, some logs are available for wells in Aleknagik and 
Dillingham, and geologic studies have been completed in the 
Dillingham and the Wood River-Tikchik Lakes area. 

All data sources indicate surficial deposits up to 450 feet 
thick. Deposits are of glacial-fluvial-lacustrine origin, and 
vary widely in their distribution and sequences of gravel, sand, 
silt, and clay (U.S. Geological Survey, 1998, unpub. data; 
Palcsak and Dorava, 1994; Alaska Dept. Of Highways, 1976; Eakins, 
1968). Sequences below the surficial deposits are shown in Table  
1. 

Extrapolating from available well data in Aleknagik, aquifers 
vary in depth from near-surface to 117 feet, with over-lying and 
interbedded aquitards containing silt and clay ( U . S .  Geological 
Survey, 1998, unpub. data). 



Materials overlying the aqu i f e r s  are s u r f a c e  s o i l s  consisting of 
peat and silty deposits as f u r t h e r  described in response to 
question #ll. Near surface soils and sediments at the site 
consist' prima,rily of silt (AQE, 1994, 1995). The hydraulic . 

conductivity of silt varies between l W 3  and cm/s ( F r e e z e  and 
Cherry, 1979, p. 29). Regionally, the thickness, composition and 
depth at which an a q u i f e r  i s  f i r s t  encountered v a r i e s  from silts 
to gravels, and from near s u r f a c e  t o  5 0  feet b e l o w  ground surface 
( U . S .  Geological Survey, unpub. data, 1 9 9 8 ) .  

Table 1,  Generalized Stratigraphic Sequence of Rocks 
in Lower Kuskokwim-Bristol Bay Region, Alaska 

Period Unit Character Thickness (feet) 

Quaternary 

Tertiary 
Cretaceous 

Jurassic 

Triassic 
Permian 
Carboniferous 
Devonian 
Silurian 
Ordovician 
Cambrian 
Precambrian 
*Unconformities not shown From Eakins, 1968 

Surficial deposits 

Basalt 

Kuskokwim Group 

Gemuk Group 

Limestone 

Unknown* 

Gravel, sand, silt, clay 

Olivine basalt flows 

Graywacke, shale, conglomerate 
Andesite and basalt flows, 
interbedded tuff, breccia, fine 
and course-grained sedimentary 
rocks. 
Argillite, chert, greenstone, 
Limestone, graywacke, tuff. 

0-45O-t 

50-350+ 

20,000-30,000 

15,000-30,000 

Limestone, dolomite 

Metamorphic rocks 

800-1,200 



4) For each source, choose one description from Table 1 
( ~ p p e n d i x  2, p .  6 -  7 )  that describes the ground water containment. 
Prov ide  complete documentation (i . e . ,  engineering diagrams, 
pho tographs  {originals]) a s  to why the source meets t h a t  
descr ipt ion and not any other in the table. 

Table 1, All Sources, No liner. 

Photos are included in each of the three reports submitted to EPA 
(HLA, 1998; AQE, 1994, 1995). These photos document site 
conditions before, during, and after removal actions. 

Contaminants were released at the surface during the operation of 
the Retort between 1952 and 1955. Bunker-C fuel may have leaked 
from drums prior to the 1994 removal action. Test holes revealed 
that a natural clay and silt layer starts 4 to 12 'inches below 
the surface and continues below the bottom of the 18 inch 
holes(AQE, 1994). These materials are known to form a natural 
barrier to water and contaminant flow. No contamination is known 
below the clay layer based on visual inspection, sample analyses, 
and geochemical mobility of mercury and DRO. 

5) Provide the location of all drinking water wells (by H R S I I  
distance rings in table format) in all a q u i f e r s  within a I-mile 
radius from si te (property boundary) . Show an topo map a l l  wells 
wi thin 1 -mile radius. Provide information on depth of well ( s )  , 
screening interval ( s )  , d e p t h  a q u i f e r  (s) encountered and 
population served. For mu1 t i p l e  wells (i . e . ,  m u n i c i p a l  system) 
p r o v i d e  the number of wells, location of a l l  w e l l s  ( r e g a r d l e s s  of 
4-mile limit), average annual pumpage of each w e l l  ( r e g a r d l e s s  of 
4 -mile limit) and total population served by system. Include 
information on all standby w e l l s .  

See T a b l e  2 and Figure 2. Federal and .State agencies, community 
governments, and local citizens w e r e  contacted for data. Well 
screen intervals and aquifer depths are not available for this 
area. 

According to the City of Aleknagik (Caroline Smith, oral and 
written commun., 1 9 9 8 ) ,  no municipal supply or multiple wells 
exist. Public wells listed in T a b l e  2 are f o r  individual public 
buildings and do not supply local residences. 



Table 2. Wells within 4 miles of the Red Top Retort Site' 
Miles from site USGS Well number2 Owner Depth (ft.) Water level (ft.) Use 

1/2 to 1 none Pat Kohler 3 domestic - . - - - -- - 

1 to 2 none Geneva Smith -1 10 domestic - 
- ---- 

1 to 2 none Mark Smith -15 domestic 
2 SC01005531 BBBA1 Aleknagik Post Office 10 3.27 domestic 
2 SCOI 005531 BCCAI Jim Carty 65 50.00 domestic 
2 to 4 SCOI 005530CCBCl unknown 16.5 12.50 unknown 
2 to 4 SCOI 005625DADB1 S City of Aleknagik 27.00 public 
2 to 4 SC01005625DDAAl City of Aleknagik 118 public 
2 to 4 SC01005625DDADl Roland Moody 35 domestic 
2 to 4 SC01005636ACBDi S Bavilla 39.08 domestic 
2 to 4 SC01005636ACCAl Pete Olson 57 domestic 

- - - - - 

2 to 4 SCOI 005636ACD81 City of Aleknagik 50 public 
2 to 4 SC01005636BDDA1 S City of Ateknagik 7.48 public 
2 to 4 SC01005636CBBAl City of Aleknagik 65 37.34 public 
2 to 4 SC01005636DABAl Ateknagik school 200 institutional 
' Other wells are known to exist between 1-4 mile radius, but no data available. 
* Also describes location: Meridian, Quadrant, Township, Range, Section, 114, 1/4,1/4,1/4. 

Sources: USGS, Water Resources Div., t 998; interviewed residents, 1998. 

6 )  Provide information and locat ion of wells w i t h i n  4 - m i l e s  (on 
topo map show all wells within 1 -mile r a d i u s )  that a r e  used: 

a) to irrigate 5 or more acres of commercial food or 
f o r a g e  crops, 

b) for water ing of commercial livestock 
c) as an  i n g r e d i e n t  in commerc ia l  food preparation 
d )  as a supply to aquaculture, or 
e) as a supplyfor a m a j o r  or designated w a t e r r e c r e a t i o n  

a r e a ,  e x c l u d i n g  d r i n k i n g  wa t er use .  

There are no wells within 4 miles tha t  are used for the above 
purposes. 



7 )  What is the average number of persons p e r  residence 
(Borough, city, village, community, etc.) that site i s  l o c a t e d  
in. 

The site is located in a remote area of Alaska. The area is not 
organized into boroughs. The closest village, Alekanagik (pop. 
2 5 9 ) ,  is about 1.5 miles up r i v e r .  The C i t y  of Dillingharn (pop. 
2,252) is about 15 miles down river from the site (Alaska 
Department of Community and Regional Affairs, written commun., 
1998). 

8) Identify and locate all su r face  water bodies 'within two 
m i l e s  of  the s i t e .  Indicate the drainage r o u t e s  (shown on topo 
map) from each source to applicable water bodies. p r o v i d e  the 
average annual flow (cubic feet per second) for each surface 
water body w i t h i n  15 miles d o w n s t r e a m  (river, stream, etc. ) or 
15-mile radius (lakes, bays, etc.) from the point of probable 
entry i n t o  surface water. F o r  lakes, provide information on 
inf 1 ow and ou tf 1 ow. 

See F i g u r e  3 .  

Surface water bodies Average annual flow 
w i t h i n  2 miles f t 3 / s e c  

Wood River 4,824*  

Lake Aleknagik 4,824 outflow 

34 small ponds None 

* USGS gaging station 15303000 is located at the outflow of Lake 
Aleknagik, which i s  the head water of the Wood River (Glass, 
1987; Palcsak and Dorava, 1994; U.S. Geological Survey, written 
commun., 1998). No data available for inflow of Lake Aleknagik. 



Figure 3, Surface Water near Red Top Retort Site 
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9 )  For each source, choose one description from T a b l e  2 
(Appendix 2 ,  p .  7 - 8 )  that best d e s c r i b e s  the surface water 
containment. Prov ide  complete documentation . e . ,  engineering 
diagrams,  original photographs) a s  to  why the source meets that 
description and not any other i n  the t a b l e .  

Table 2, All Sources, No evidence of hazardous substance 
migration from source area. 

Analytical results of water and sediment from the Wood River near 
the site indicate that the levels of metals and hydrocarbons 
detected are similar to background levels or below (AQE, 1994; 
HLA, 1998). This region of Alaska has rich veins of cinnabar 
(mercury sulfide) that elevate background levels of mercury in 
streams and sediments(Gray and Sanzolone, 1 9 9 6 ) .  

1 0 )  What is the number of acres in each drainage basin? 

The Red Top Retort Site resides in an unnamed drainage basin that 
encompasses 650 acres. The site is located at the toe of this 
drainage basin on the bank of the Wood River. The unnamed basin 
also lies within the Wood River drainage basin. The upper reaches 
of the Wood River has a drainage area of approximately 712,000 
acres at ~leknagik (USGS stream-gaging station No. 15303000), 
(Glass, 1987) . 

11) From Tab1 e 3 (Appendix  2 ,  p .  8 ) ,  choose the predominant soil 
group (surface soil) w h i c h  comprises the l a r g e s t  total area 
within each drainage a r e a .  

Table 3, Moderately fine-textured soils with low infiltration 
rates. 

The soils of the Wood River drainage area vary from poorly 
drained to well drained (Rieger, 1965). The soils are generally 
consist of a thick layer of silty windlaid material blown from 
unvegetated flood plains and hills adjacent to melting g l a c i e r s ,  
and volcanic ash from the Aleutian Range. Other area soils are 
dominated by accumulations of peat that may remain perennially 
frozen 1 5  to 30 inches below the surface. 



Before site excavation, the site soils were silty with several , 

inches of peat cover (AQE, 1994). The remedial activities in 1994 
and 1998 removed most of the overlying peat, along with several 
inches to 2 feet of the underlying silty gravel bar deposits. 
In addition to the regional morphogenic influences listed above, 
the site is inundated with silty flood waters every several years 
(Pat Owens, oral commun., 1998) . 

12) What is the 2-year, 24 -hour rainfall? What is the Annual 
Net Precipitation? 

The 2-year, 24-hour rainfall in the area is 2 inches (Miller, 
1963). The annual net precipitation is about 30 inches (Oregon 
State University, Oregon Climate Service, written commun., 1998). 
Miller, ( 1 9 6 3 ) )  and the Oregon Climate Service were cited as the 
best, if not sole source, for this specific area by Dwight 
Pollard, State Climatologist, Alaska State Climate Center. 

1 3 )  From Table 4 (Appendix 2, p. 81, choose the floodplain 
ca t egory for each source (supply Federal Emergency Managemen t 
Agency or U .  S . Army Corps of Engineers floodplain map) and 
determine if each source meets the criteria from Table 5 
(Appendix 2, p .  9). 

Table 4, Flood Plain Categories: Source in 10-year flood plain. 

BLM checked availability of flood maps and data from the U.S. 
Army Corps. Of Engineers-Anchorage District (Harlan Legar, oral 
commun., 1998), and the Federal Emergency Management Agency 
(FEMA) (written comrnun., 1998). No specific flood information is 
available for this remote area. The closest FEMA flood map covers 
the Dillingham area, about 15 miles down river. By extrapolation, 
the retort site would fall within a 100 year flood plain due to 
its river bank location. The site is further defined by knowledge 
of BLM personnel and local residents. The site was flooded in 
late May through early June, 1998. No flooding of the site had 
occurred since at least 1993. 

Table '5, Flood Containment: The site is not designed to prevent a 
washout of hazardous substances by flood. 

Hazardous substances and contaminated soils were removed (AQE, 


















































































	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

